EXECUTIVE CHAMBERS

HONOLULU

GECRGE R, ARIYOSHI

GOVERNOR Apr‘i} 7’ -}980

Mr. Donald A. Bremner, Chairman

Environmental Quality Commission
550 Halekauwila Street, Room 301
Honolulu, Hawaii 96813

Dear Mr., Bremner:

Subject: Acceptance of Environmental Impact
Statement for Lalamilo Water System,
South Kohala, Hawaii

Based upon the recommendation of the Office of Environmental
Quality Control, I am pleased to accept the subject document as
satisfactory fulfillment of the requirements of Chapter 343, Hawaii
Revised Statutes. This environmental impact statement will be a
usetul tool in the process of deciding whether or not the action
described therein should or should not be allowed to proceed. My
acceptance of the statement is an affirmation of the adequacy of
that statement under the applicable laws, and does not constitute an
endorsement of the proposed action.

When the decision is made regarding the proposed action itself,
1 expect the proposing agency to weigh carefully whether the societal
benefits justify the environmental impacts which will likely occur.
These impacts are adequately described in the statement, and, together
with the comments made by reviewers, provide a useful analysis of
alternatives to the proposed action.

With warm personal regards, I remain,

cc:  Honorable Susumu Ono
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SUMMARY

LALAMILO WATER SYSTEM,
SQUTH KOHALA, HAWAII

Proposed Project: LALAMILO WATER SYSTEM

Proposing Agency: DEPARTMENT OF LAND AND NATURAL

RESOURCES, DIVISION OF LAND AND
WATER DEVELOPMENT

Accepting Authority: GOVERNQOR, STATE OF HAWAII

l. PROPQSED _ACTION

The proposed project will consist of:

Q

Q

four fresh-water weils at 1,000 to 1,200-foot elevation on the
S‘\;ate-owned tract of land known as Lalamile;

three brackish mixing wells at approximately 600-foot eieva-
tion also on the Lalamilo tract;

transmission and distribution pipelines ranging in diameter
from 18 inches to 12 inches and extending the 3.6 miles from
the wells at elevation 1,200 feet to an existing 12~inch
County water line along Queen Ka'ahumanu Highway;

three storage tanks, the first of 0.1 million gailons (MG) at
elevation 1,000 to 1,200 feet, the second of 1.0 MG at eleva-
tion 600 feet, and the third of 0.3 MG at élevation 300 feet;

approximately 3.8 miles of overhead eiectric power line from
an existing line at Waikaloa to both well field sites.

The initiai phase of construction proboses to build the following:

Q

Remaining portions of the pianned system are not funded at this time

all transmission and distribution pipeiines, storage tanks and
overhead electric power [ines of the system;

outfitting two fresh-water wells at elevation 1,000 to 1,200
feet (Wells B and C);

drilling and outfitting one brackish well at elevation 800
feet.

and are not being built.




ll. DESCRIPTION OF PROJECT AREA

The project wili be located entirely within the State lands known as the
"Lalamile Tract" in the South Kohala District of the Island of Hawaii. The
project site consists of uninhabited, scarcely vegetatad land which lies in the
State Land Use Commission's Agricultural District.

11. RELATIONSHIP OF THE PROPOSED ACTION TO LAND USE PLANS,
SOLICIES AND CONTROLS FOR THE AREA.

The proposed project is one of a series of public actions which will
accommodate the development of a principal destination resort area in the
South Kohala Coastal region. The existing governmental land use plans,
policies, and controls in the region all support the concept of such a major
destination resort area in this region of Hawaii County.

IV. ANTICIPATED ENVIRONMENTAL IMPACTS

The installation of the wells, water transmission lines, storage reservoirs,
and other facilities that comprise the proposed Lalamilo Water System wouid
involve construction activity and limitad alterations to the existing environ-
ment. More importantly, from the standpoint of impacts, it would allow pri-
vate developers to implement their plans for resort development within the
area served by the system. This, in turn, would bring with it extensive
secondary growth that would include population increase and expansion of the
housing stock. Impacts, both physical and social, would accompany this
growth and far outweigh those effects related directly to the construction of
the water line.

V. ADVERSE ENVIRONMENTAL IMPACTS WHICH CANNOT BE AVOIDED

Various adverse environmental impacts would occur as the result of the
growth secondary to the Lalamilo Water System. These impacts would be
primarily in the areas of population growth and associated social effects,
traffic, air quality and noise impacts.

Vvi. ALTERNATIVES TO THE PROPOSED ACTICN

Alternatives ta the proposed action include:
- desalinization of brackish or seawater

- deveiopment of surface water
- no project ‘

Xi
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CHAPTER |. PROJECT DESCRIPTION

DESCRIPTION OF THE PROPOSED LALAMILO WATER SYSTEM

Physical System to be Constructed*

To meet anticipated growth of water demand in the South Kohala coastai
region, the State Department of Land and Naturali Resources and the Hawaii
County Department of Water Supply plan for the construction of new wells,
reservoirs, and pipelines. This new addition to the County's water system,
which will be referred to herein as the 'Lalamilo Water System," is depicted
on Figure |-1. Major elements of the planned system are:

o} four fresh-water wells at 1,000- to 1,200-foot elevation on the
State-owned tract of land known as Lalamilo; '

o threa brackish mixing wells at approximately 600-foot elevation also
on the Lalamilo tract;

o] transmission and distribution pipelines ranging in diameter from 18
inches to 12 inches and extanding the 3.6 miles from the wells at
elevation 1,200 feet to an existing 12-inch County water line along
Queen Ka'ahumanu Highway;

‘o three storage tanks, the first of 0.1 million' gallons (MG) at eleva-
tjon 1,000 to 1,200 feet, the second of 1.0 MG at elevation 600 feet,
and the third of 0.3 MG at elevation 300 feet; .

o approximately 3.8 miles of overhead electric power line from an
existing line at Waikeloa to both well field sites.

The initial phase of construction proposes to build the following:

Q all transmission and distribution pipelines, storage tanks and
overhead electric power {ines of the system;

o outfitting two fresh~water wells at elevation 1,000 to 1,200 feet
(Wells B and C); .

) drilling and cutfitting one brackish well at elevation 600 feet.

Remaining portions of the planned system are not funded at this time
and are not being built.

One of the wells at elevation 1,200 feet (Lalamilo "A," Well No. 5946-01)
was drilled in 1977 and pump-tested in 1978 (data can be found in Department
of Land and Natural Resources, Division of Wwater and Land Development
[DOWALD] 1978). Two more of these high elevation weils (Lalamilo ug

3

As used throughout this EIS, ndrilling"® a weil refers to the drilling of a
well and setting its permanent casing in place. "Outfitting" a well means to
install its' pump, complete with electrical power and start and stop controls.

I=1
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and "C") are currently being drilled at elevation 1100 ft. by Water Resources
international, Inc., under contract to the State. DOWALD has undertaken
this drilling as part of its groundwater expiaration program. Earlier in 1979,
DOWALD filed a Negative Declaration for the current drilling work. For the
purposes of this EIS, then, work on the Lalamilo Water System's 1,000- to
1,200-foot elevation wells would consist of installing pumps and controls on
three, then-existing fresh water wells, and drilling a fourth well and in-
stalling pumps and controls on it. It might also be noted that no work has
been undertaken on any of the other elements of the proposed water system.
These four wells shall be referred to hereinafter as the 1200' elevation fresh
water wells. '

Except for portions of the overhead electric power lines, the Lalamilo
Water System would be constructed on State land in the Lalamilo tract and
within the right-of-way of Queen Ka'ahumanu Highway. The system would be
owned and operated by the Hawaii County Department of Water Supply (DWS)
and would be designed and constructed to the standards of that department.
The supply capability of the system referred to throughout this EIS, which is
based on the safe and reliable yield of its wells, is also defined in terms of
the County's standards.

The most important social characteristic of the project is the employment
within the construction industry that it will provide. These issues are dis-
cussed fully in Chapter 111 of this document, as are all the environmentai
characteristics of the project.

Construction Increments and Defined Supply Capability o .

The Lalamilo Water System would be constructed in three increments.
Construction of the first increment, as described above, is scheduled to begin
in April or May, 1980 and be compieted in the spring of 1981.

Planned future construction consists of the second increment which
includes outfitting of one well at elevation 1,200 feet (Lalamilo "A") with
pumps and cantrols, and drilling and outfitting one well at elevation €00 feet.
The third increment would complete the system. It would invelve drilling and
outfitting one well at 1,200 feet and another ane at elevation 600 feet. The
timing of the second and third construction increments will depend on actual
increases in water usage of the system, prospective deveiopment in the
region, as well as availability of funding.

Table 1-1 presents the defined supply capability of the system by con-
struction increments. Rounding off to two significant digits, capabilities wili
be 2.0 million gallons per day (MGD) by the first increment, 3.3 MGD after
the second increment, and 5.3 MGD when the third increment completes con-
struction of the system. These capabilities are defined by the County DWS
standby supply requirement, by the expected water quality from the
1,200-faot fresh water weils and 600-foot brackish water wells, and by a
mixing ratio of water from the two well fields. These influence the defined
capability as follows:

L T I ST LI P




Table I-1. Defined supply capability of the Lalamilo Water System by
construction increments.

Defined
Nominaily Rated Supply1
Construction Increment and Capacity Capability
Corresponding Wells (MGD) (MGD)
First Construction Increment
o] Lalamilo "B" and "C" at elevation 2
1,200 feet at 1.44 MGD for each well 2.88
o] First well at 600-foot elevation3 0.50
Capacity of the First lncrement 3.38 1.97
Second Construction Increment
) Lalamilo "A" at elevation 1,200 feet4 1.00
o Second well at 600-foot elevation 0.50
Capacity after the Second Increment 4.88 3.34
Third Construction Increment
o Lalamiio n"p" at elevation 1,200 fee:t:2 1.44
o Third well at 600-foot elevation 0.50
Capacity after the Third Increment 6.82 5.32

1Supply capability is defined by County standards. These require standby
well capacity and establish the rate of mixing of brackish water from the
600-foot elevation wells with fresh water from the 1,200-foot elevation wells.
Computing supply capability using these standby and water quality considera-
tions can be done as follows: sum the rated capacities of the elevation
1,200-foot welis; decrease the sum by the capacity of the largest of these
welis; multiply the reduced sum by the ratio of 1.0 to 0.73 to account for
addition of brackish water at elevation 600 feet. This is the basis for the
supply capability numbers in the right-hand column of Tabile 1-1.

2Lalamilo ng," #C" and "D" will be 16-inch diameter wells outfitted with pumps
capable of 1,000-gailons-per-minute (equivalent to 1.44 MGD).

3Ali three brackish wells at elevation 600 feet will be 12 inches in diameter
and outfitted with 3S0-gailons-per-minute (0.5 MGD) pumps.

4Lalamilc:v uA" is an existing 12-inch diameter weli. [|ts pump capacity will be
700 gallons per minute (1.0 MGD), somewhat less than other wells in the
elevation .1,200~foot well field due to its smaller well casing size.

-
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For a field or fields of wells feeding one system, supply capabifity
is calculated with the largest well assumed to be inoperable due to
failure or regular maintenance, '

Based on the pump test of Lalamilo "A" (DOWALD, 1978), wells at
the 1,000- to 1,200-foot elevation are expected to produce water of
approximately 80 ppm chioride ion (Cl ion) content. Based on
previous experience of lower elevation wells in the region (see
Table 111-26), wells at the £600-foot elevation are expected to pro-
duce 450 ppm chlorides water. The lower wells' water will be brack-
ish; it must be mixed with water from the higher wells to make it of
potable quality.

The County DWS has mixed brackish well water at the South Kohala
coast since about 1965. Based on this experience, it has estab-
lished a 180 ppm C! ion mixed water quality as its operating stan-
dard. For the expected chloride content of water from the two well
fields, this means that maximum brackish water input is limited to
27 percent of the mixed water volume; the remaining 73 percent
must be supplied by the 1,200-foot elevation wells.

- & Construction Cost, Source of Funds, and Water Allocation Agreement

The
Tabile |-2.
vaoirs and

estimated construction cost of the system is summarized on
The first construction increment, which will complete all reser-
pipelines and some of the wells, Is estimated to cost $2.9 million.

The succeeding twe construction increments, involving only new wells,

pumps, and controls, are estimated to total $1.5 million based on 1979 prices.
Funds to construct the first increment will come from a $1.0-million appropria-

tion made by the 1978 State Legislature and $1.9 million in Hawaii County-

issued general obiigation bonds. The source of funds for succeeding construc-

tion increments has not been established.

In January 1979, an agreement was signed by Hawaii County and two

joint-venture developers, Olohana Corporation* and Mauna Loa Land, Inc.
Commitments made by this agreement are (i) that Hawaii County will issue up
to $2.0 million of general obligation bonds to fund a portion of the
canstruction cost of the first increment; (ii) that the joint-venture developers
will make payments to the County equivalent to the bond payments due and
administrative costs; and - (iii) that Hawaii County will allocate 1.0 MGD of the
water pumped from the 1,200-foot elevation fresh water wells to the joint-
venture developers. The agreement specified that the water allocation was
valid as long as full usage of it was made within 60 months of completion of
the system.

*ln 1978 Mauna Kea tand Corp., a wholly owned subsidiary of UAL, Inc.

(United Airlines), purchased the Mauna Kea Beach Hotel. In 1979 Mauna Kea
Land Corp. purchased Olohana Corporation and all its assets. Later in 1979

Olohana Corporaticn merged into Mauna Kea Land Corp. Thus, now, Mauna -

Kea Land Corp. has assumed aill of the obligations of Olohana Corporation.

-5
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- outfitting two 16-inch diameter wells with 1.44 MGD pumps and their

Table 1-2. Construction cost estimate of the Lalamilo Water System based
on 1979 prices.

First Increment Future
Item of Construction
Construction Increments
o Fresh water wells q approximately
1,200-foot eievation $ 400,000 § 742,000
o iBrackish water mixing wells at 2
approximately 600-foot elevation 310,000 620,000
0 Transmission and distribution
pipeline, pressure breakers, and
appurtenances 714,000 .-
o Reservoir53 990,000 --
0 Service/maintenance road along .
the pipetine 92,000 --
0 Electric power transmission
to well fields 140,000 --
Total Construction Cost $2,646,500 $1,362,000
Contingency (10%%) _-.253,500 138,000
Grand Total $2,900,000% $1,500,000

In the first construction increment, work on fresh water wells consists of

appurtenances. The two wells are currently being drilled in 1979 by Water
Resources International under contract to the State Department of Land and
Natural Resources. For future construction, work will involve outfitting an
existing 12-inch well with a 1.0-MGD pump, and drilling and outfitting a new
16~inch weli with a 1.44-MGD pump.

2One brackish mixing well is to he constructed in the first increment, and
two mare are expected to be constructed in the future.

3Three reservoirs are to be constructed in the first increment: a 100,000-gal-
lon tank at elevation 1,200 feet; a 1,000,000-gailon tank at elevation 600
feet; and, a 300,000-gailon tank at elevation 300 feet.

4By agreement reached between Olohana Corporation, Mauna Loa Land, Inc.

and the State of Hawaii Department of Land and Natural Resources, Olohana
and Mauna Loa agreed to contribute an additional $250,000 toward the outfit-
ting for production of Lalamilo "AY, Well No. 5946-01 at some future date.

Source: Belt, Collins & Associates.

-6
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Two aspects of the January 1979 agreement are worth noting. First, it
is concerned only with the first construction increment of the water system;,
work which will achieve approximately 2.0 MGD of its ultimate 5.3 MGD capac-
ity. Both funds and water allocations for future construction increments are
not dealt with. Second, the water allocation to the joint-venture developers
is specifically for fresh water from the 1,200-foot elevation wells and not the
mixed water which is actually delivered to users. Based on expected water
quality from the two well fields and the 180 ppm Ci ion standard for mixed
water, the 1.0 MGD fresh water commitment can amount to 1.37 MGD of deliv-
ered mixed water (calculated as 1.0/0.73 MGD). This means that for bearing
approximately two-thirds of the construction cost of the first increment ($1.9
million of the $%$2.9 million total), the joint-venture developers are allocated
about twa-thirds of its supply capability (1.37 MGD of its 1.97 MGD defined

capability).

Purpose of Constructing the Lalamilo Water System

The Lalamilo Water System is designed to supply the South Kohala coast
from Kawaihae to Puako. At present, development in that region includes the
harbor at Kawaihae and its adjacent industrial development and residences; 67
residential units at Kawaihae Village; the 310-room Mauna Kea Beach Hotel
complex and 33 nearby single=-family homesites; Spencer and Hapuna beach
parks; as well as 150 house lots and a 38-unit condominium along Puako Beach
Road.

The County's water system serving this area currently has about 240
service connections, and the number of these connections has been increasing
at about five per year for the last four to five years. Average metered
water consumption in this coastal region has been about 0.5 MGD for the last
two years, down somewhat from the 0.8 to 0.7 MGD rates of the five preced-
ing years (Figure 1=2). The County DWS attributes the recent downturn 1o
somewhat wettar weather, hence lesser irrigation usage rates (Gary Kawasaka
of DWS, personal communication). This conclusion is supported by rain
gauge data and indirectly, at least, by the increasing number of service
connections. The trend of metered water consumption portrayed on Figure
|1-2, if some smoothing is done to account for weather variability, shows an
increase of five to seven percent per year in the coastal region for the past
ten years. For DWS's entire South Kohala district system, which includes
Waimea and Pu'ukapu as well as Kawaihae to Puako, growth has averaged siX
to eight percent per year for the same period.

The present source of water supply for the Sourth Kohala coastal region
consists of fresh water piped down from Waimea town mixed with brackish
water pumped from wells at elevation 580 feet along the waimea-Kawaihae Road
(refer back to Figure 1=1). The capacity of the pipeline from Waimea restricts
maximum fresh water delivery toward the coast to 0.7 MGD. Quality of water
from the mixing well limits the brackish addition to 0.3 MGD, bringing the
maximum supply rate to the coastal service region to 1.0 MGD.
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To judge the adequacy of this maximum supply rate in relation to current
and anticipated metered consumption, leakage and other unmetered losses must
be accounted for and seasonal variations in usage rates must be considered.
Choosing prudent allowances for both--15 percent for unmetered losses and a
1.5 peak season to year-round factor for usage rates--the relationship between
required supply and average metered assumption is:

S = 1.5 (AMC + 0.15 AMC)
where S = required supply capability
and AMC = average metered consumption

In other words, the supply capability should be about 1.725 times the current
or anticipated average metered consumption rate. By this measure, the 1.0
MGD existing supply capability ought to be used to serve up to 0.58 MGD
average metered consumption. When average metered consumption exceeds
0.58 MGD, as it did in the 1973 to 1977 period, water shartage problems are
likely to occur in the summertime, high usage periods. Shortage problems
did, in fact, materialize. Residents and businesses along the coastal region
had to be asked to curtail usage to lessen the severity of the shortage.

Limited water supply capability along the coast has also forced the
County DWS to impose a moratorium on water service connection requests
which Involve more than two living units. As these requests have been
received, they have- been added to a growing list which now amounts to an
estimated 0.56 MGD of additional water use. This list includes five proposed
condominiums with a total of 399 units, two subdivisions with 23 lots, and a
development of 500 agricultural lots (November 16, 1979 letter from Akira
Fujimoto, County DWS to Belt,. Collins & Associates). Notably, the list does
not include potential water usage by two of the region's major resort develop-
ers, the Mauna Kea Land Corporation and Mauna Loa Land, Inc. Water
supply requirements of these two large-scale developments are potentially
several times greater than the total pending water requests of other coast..
development.

Substantial development in the South Kohala district, primarily in the
form of resorts along the Kawaihae to Puako coast, has been anticipated for a
number of years. The historic perspective relating to the proposed water
system is presented in Chapter |l (Table i1=-1). In addition to major govern-
ment investments in infrastructure--Queen Ka'ahumanu Highway, Keahole
Airport, and Kawaihae Harbor are examples--both the State and County hawve
been actively involved in increasing water supply capability. Prior to dis-
covery of the Lalamilo groundwater source of supply in 1977, the attention of
the two levels of government was focused on developing surface water above
Waimea town and boosting the transmission capability from Waimea to the coast
(Division .of Water and Land Develcpment, 1965; Parsons Brinckerhoff-Hirota
Associates, 1970 and 1975; Department of Water Supply, 1971). The left-hand
side of the graph on Figure -3 depicts how water supply has been succes-
sively increased to match Increasing water use since the mid-1960s. The
right-hand side of the graph shows expected future water use. Several
aspects of this diagram ought to be noted:

o All supply capability, use rates, and anticipated water demand are
for the entire South Kohala District and not just the coastal region.
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0 There is currently a district-wide excess of supply capability over
supply requirement of about 1.0 MGD. However, due to the trans-
mission restriction posed by the water line from Waimea town to the
coast, none of this supply excess can nNow be made available to
coastal development. Only a new, ten-mile long transmission pipe-
line could enable the coastal region to utilize the excess. Some of
this excess is currently being transmitted to Hamakua.

o] water demand projections in the County's Water Master Plan and for
the State's Kohakchau Dam proposal anticipate substantial increases
far above current supply capability.

with the proposed development of the Lalamilo groundwater supply
source, it becomes important to distinguish between expected development
growth along the Kawaihae to Puako coast and that of the South Kohala dis-
trict as a whole. The new source of supply wiil only serve the coastal
region, hence there is a need to focus specifically on expected growth for
that area. Also, developing this new source would allow the current supply
excess in Waimea to be applied in that area rather than shared throughout the
district. This would postpone the need to develop new supply capability in
Waimea for some years.

Table 1-3, supported by data in Table 1-4 and 1-5, details water supply
requirements of expected development growth for the next ten years in the
Kawaihae to Puako region that would be served by the Lalamilo Water System.
The footnotes to these tables explain the basis for these projections. IR
general, they are based on announced development plans of Mauna Kea Land
Corporation and Mauna Loa Land, Inc., water service connection requests and
inquiries made to the County DWS, estimates of secondary regional growth
due to resort development, and urban-zoned land which is currently unused.
The bottom row of Table 1-3 shows the total new water supply requirements
for the coastal region: 3.1 MGD to materialize in the 1982 to 1987 period;
another 3.8 MGD to develop during the 1987 to 1992 pericd for a total addi-
tional water requirement of 6.9 MGD by 1992.
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Table 1-3. Estimated new water supply requirements in the Kawaihae
to Puako region to be served by the Lalamilo Water System.

Estimated Water Demand (MGD)

Development Element in the In the
1982-1987 1987-1992
Period Period
o Resort development by Mauna Kea Land
Corporation around the e.idsting Mauna
Kea Beach Hotel Compiex 0.937 1.623
o Resort development Ey Mauna Loa Land, Inc.
around Makaiwa Bay 1.074 1.414
o Other regional development from Kawaihae
to Puako

Q Secondary growth in the region due to

resort development by Mauna Ke.§ Land

Corporation and Mauna Loa Land 0.37% 0.360
o] Minor condominium and resort development

along Puakg Beach Road, Waialea Bay, and

Puakeo Bay 5 0.530 0.180

o Industrial development at Kawaihae 0.175 0.175
Total for five-year period 3.111 3.752

Cumulative Total 3.111 6.863

1Development and water demand anticipated for the Mauna Kea Land Corporation
is detailed on Table -4 following.

2l'.)e'.vs.=.|c.vpment: and water demand anticipated for Mauna Loa Land, Inc. is
detailed on Table {-5 following.

3Secondary growth in the region due to the Mauna Kea Land Corporation and
Mauna Loa Land, Inc. resorts is primarily in-migration of employees and
their families. In Chapter 4, the basis for projecting 850 new households by
1987 and another 900 between 1987 and 1992 is explained in detail. Based on
plans of Olchana and Mauna Loa Land, it is assumed that 225 of these house-
holds will be within one or the other of these resorts by 1987 and another 300
between 1987 and 1992. Thus their water demand is already accounted for
in the first two lines of the table. Water demand for the balance of new
households, 625 by 1987 and ancther 600 by 1992, is estimates using 600
gallons per unit per day.

YGrowth in the region's condominium and resort projects not associated with
the two major developers is estimated as follows. The County's list of
requests for service connections pending the availability of water is taken to
be the entire growth in the first five years. This list includes five
condominium projects totaling 399 units, 23 residential lots in two subdivision
projects, and a 500-lot agricultural subdivision. Department of Water Supply
estimates the total demand to be 0.55 MGD (letter from Akira Fujimoto dated
November 16, 1979). Growth in the second five years is estimated to be an
additional 300 condominium units. This would be approximately 50 percent of
the maximum allowed by zoning after the first five years of development.

5/-\'pprv:n-cimately 140 acres of land in Kawaihae is zoned for industrial develop-

ment but is currently unused. Assuming 25 percent of this acreage is devel-
oped in each five-year period, and assuming a maximum daily water use of
5,000 gallons per acre, water demand totals 0.175 MGD for each period.

=12
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Earlier in this discussion, the capacity of the Lalamilo Water System
defined by County DWS standby requirements was shown to be 2.0 MGD at
the end of the first, $2.9-million construction increment, 3.3 MGD after the
second increment, and 5.3 MGD when the water system is completed. When
these capacities are compared to anticipated supply requirements, an idea of
the extent of development that this water system could serve can be demon-
strated. Linearly interpolating the 3.1 MGD supply requirement in 1987 and
6.9 MGD in 1992, the comparisons are:

o] The first construction increment, producing 2.0-MGD supply capac-
ity, would suffice for development through 1987.

o  The second construction increment, boosting supply capacity to 3.3
MGD, would suffice until 1987 or 1988.

0 The final construction increment, completing the 5.3-MGD system
capacity, would serve development through 1990.

Note that the 5.3-MGD ultimate system capacity will be sufficient to supply
approximately 80 percent of the expected development shown on Tables -3
through |-5. When and if actual development does match the 5.3-MGD system
capacity, further source development would be reguired if development in the
coastal region is to continue. .

SCOPE OF THIS EIS

The construction and operation of the proposed Lalamilo Water System
would result in both direct and indirect impacts to the existing environment.
Both are discussed in this report, but, because of inherent differences
betwean them and in our ability .to predict what they would be, they are
treated separately and in differing fashions.

The direct impacts are those that would stem from such things as the
clearance of vegetation during the construction of pipelines, the operation of
pumps providing water to the system, and construction-reiated employment.
in general, the direct impacts expected to result from the proposed project
are both limited in scale and significance and transitory in nature. Once the
actual construction work is completed, the areas that would be disturbed
would return to essentially their pre-project state; only a few reservoirs and
other smatll facilities would be visible on the surface. if project-reiated
changes were limited to direct impacts, the proposed project would ciearly
have no significant impact.

It is evident, however, that project-related change would not be limited
to direct effects such as these. The Lalamilo Water System is planned to
make available an additional 5.3 MGD of water to.a coastal area where the lack
of sufficient water is the singie greatest physicai obstacle to large-scale
resort development. Hence, it appears likely that the proposed project would
lead to considerable urban development. This secondary growth would, in
turn, have a wide range of impacts. It must be emphasized that the construc-
tion of the water system would not cause urban development of the region to
occur. Only the proper combination of market demand, developer initiative,
and governmental approval would do that. The water system would, however,
permit these market forces to be transiated into actual urban growth.
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Because this growth may be viewed as a logical outcome of the proposed
action, i.e., the construction and operation of the water system, this EIS
deals extensively with the various impacts that are associated with it. This
treatment is in accordance with Section 1:42e of the State's Environmental
Impact Statement Regulations.

While the assessment of primary impacts is a relatively straightforward
task that is based on the specific construction plans for the project, considera-
tion of secondary impacts necessarily involves much more specuilation. The
secondary growth scenario upon which portions of this EIS are based is
presented at the beginning of Chapter [ll. It was derived using existing
State, County, and private sector plans as guides, and we believe it outlines
the development pattern most likely to occur if the proposed project is imple~
mented. However, to the extent that the actual growth differs from that
projected at this time, the resulting impacts could also vary.

As indicated earlier in this chapter, the bulk of the resort development
that would be served by the proposed water system would be on land ownad
by the Mauna Kea Land Corporation and by Mauna Loa Land, Inc. Because
its present development pre-dates the estabiishment of the State and County
£1S requirements, Mauna Kea Land Corporation has never completed a compre-
hensive EIS for their land. Mauna Loa Land, Inc., on the other hand, has
received County approvai of an EIS for its proposed resort, and interested
readers may consult it for material specific to their proposal. Unfortunately,
the Mauna Loa Land, Inc. EIS was not done as a Chapter 343 document.
Because of this, it cannot be incorporated here by reference.

In discussing the proposed project, we have found it useful to distin-
guish between different geographic areas that would be affected. These are
defined below.

o] Corridor of the Lalamilo Water System. This refers to. t.e land
upon which the wells, transmission lines, reservoirs, and other

facilities that would comprise the system would be buijit. It in-
ciudes limited adjacent areas that would be disturbed by the move-
ment of construction equipment. The boundaries of this area corre=
spond roughly to the transmission line corridor shown on Figure
=1.

o Lalamilo Water System Service Area. The approximate extent of the
area that would be served by water from the Lalamilo system is
shown on the regional map contained in Figure 1-4.

o North and South Kohala Region (or simply "The Region®). This
region consists of the North and South Kohala judicial districts as
shown on Figure 1-4. The boundaries of the South Kohaia District
correspond to those of census tract 217; those of the North Kohala
District are essentially the same as those of census tract 218.
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CHAPTER Il. RELATIONSHIP OF THE PROPQSED ACTION TO LAND
USE PLANS, POLICIES, AND CONTROLS FOR THE AREA

This chapter addresses the conformance to the State and County land
use regulations and development policies of the project and the secondary
growth that is expected to occur in South Kohala following the construction of
the Lalamilo Water System.

The Kohala Coastal Region has long been recognized by both the State
and County of Hawaii as a prime location for a principal destination resort
development. The existing governmental land use plans, policies, and con-
trols in the region ail support the concept of a major destination resort area
in South Kohala. Both general policy guidelines and specific land use regula-
tions, on the State and County levels, are discussed below as they relate to
the anticipated development of the area.

STATE LAND USE

The facilities proposed as part of the Lalamilo Water System all lie within
the State Land Use Commission's Agricultural District. They are defined as
"permissible uses" in Section 3-3(1) of the State Land Use District Regula-
tions. Most, if not ail, of the coastal land within the Lalamilo Water System
service area upcn which water system-related development is expected to
occur is within the Urban District. Secondary grawth projected for North
Kohala and Waimea would require re-districting land.

THE HAWAIl STATE PLAN

The development of the proposed Lalamilo Water System is generally

consistent with the policies and objectives of the Hawaii State Ptan which was -

approved by the 1978 State Leg.slature. The impiementation of this system
would allow long-planned resort and residential projects to occur along the
South Kohala Coast. This, in turn, would assist in the expansion and growth
of the area's economy. The following selected highlights are taken from
Sections 6 and 8 of the Hawaii State Plan. These, alang with discussion
which follows each abjective/policy, demonstrate that the State Plan's economic
objectives will be easier to fulfill in the South Kohala Region if the Lalamilo
Water System is implemented.

Section 6 - Objectives and Policies for the Economy - In General

0 nmereased and diversified employment opportunities to achieve full
employment, increased income and job choice, and improved living
standards for Hawaii's people.” )

Discussion The resort development on the South Kohala Coast that would

almost certainly occur once the water system is completed
would greatly increase the possibility that the above objectives
are reached in this region of the Big Island. increased and
diversified employment opportunities would be achieved through
the establishment of both hotels and supportive service busi-
nesses. We expect that a variety of new businesses would be
established both within and outside of the primary resart
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o]

Discussion

Discussion

o]

areas. Such new businesses would be necessary to provide
the wide variety of services normally required when a consider=
able de facto population increase occurs in a given area. We
anticipate that many of the new jobs would be filled by per-
sons already residing on the island. Numerous new businesses
would probably also be started by the region's current resi-
dents. Furthermore, an expansion of the already existing
locally-owned establishments would probably. occur.

nStrive to achieve a sustained leveli of construction activity

responsive to, and consistent with, State growth objectives."

A sustained level of construction activity would be achieved if
the proposed water sysiem is constructed. This would be in
accordance with the State policy of controlled growth, as the
State has already designated most of the coastal lands in the
Lalamilo Water System service area for urban expansion.

"Encourage labor-intensive activities that are economically
satisfying."

The high-quality resorts proposed for the South Kohala Region
would be highly labor intensive. We expect the jobs available
within them to become increasingly economically satisfying as
the salaries paid for ail job categories within the visitor indus-
try increase. This improved aconomic attractiveness of employ-
ment within the visitor industry would pertain, largely, to the
region's residents as the resort operators strive to seek and
train local labor force. We fully expect that employees from
outside the County wouid be brought in only when local help
simply could not be found. This policy would reiate to jobs at
all levels, including the managerial openings.

"promote economic activities, especially those which benefit areas

with substantial unemployment probiems."

Discussion

a]

Based on the September 1979 issue of First Hawaiian Bank's
Economic Indicators, as of July, 1979, Hawaii County had the
highest unempioyment rate of any County within the State.
Whereas the statewide rate was estimated at 6.2 percent, fully
8.6 percent of the Big Island's labor force was without a job.
By comparison, Maui County, with its extensive resort activity,
had only a 5.4 percent unemployment rate; Kauai's unemploy-
ment was estimated to be 6.1 percent. Clearly, the visitor
industry has been shown to be capable of providing enough
jobs to substantially increase employment rates.

"Encourage businesses that have faverable financial multiplier effects

within Hawaii's economy."

Discussion

The visitor industry has historically generated a very favor=
able financial multiplier effect within the Hawailian economy.
The multitude of ancillary services which are essential to
resort development provide a wide variety of employment
opportunities to the residents of this State.
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Section 8 - Objectives and Policies for the Economy - Visitor Industry

o

Discussion

Discussion

Discussion

Discussion

o

nassist in the overseas promotion of Hawaii's vacation attractions."

Hawaii will have increased market promotion on the U.s.
Mainiand and abroad if the resort development permitted by
the proposed water system occurs in South Kohala. All
resort operators would actively promote their projects as
destination resort areas not only for the U.S. Mainland
market, but also abroad.

ugnsure that visitor facilities and destination areas are carefully
planned and sensitive to . existing neighboring communities and
activities."

The major visitor facilities proposed for the South Kohala area
have been in the planning stages for many years. Concurrent-
ly, there has been increasing sensitivity among the developers
and operators of resort facilities toward the existing neighbor-
ing communities and activities. Those facilities which have
already been constructed such as Mauna Kea Beach Hotel are
prime examples of excellent planning and design. Aside from
the good design, which minimizes visual disruption to the area,
these resorts now provide free public access to their beaches
and allow the public to use, albeit for a fee, their various

recreational facilities such as golf courses or tennis courts. -

we expect these policies to be continued within the new resorts
proposed for the region.

“Develop industry in a manner that will provide the greatest
number of primary jobs and steady employment for Hawaii's people.”

The visitor industry does provide a large number of primary
jobs and, generally, very steady employment. Those jobs are
not only within the resort, but are also provided by numerous
supportive services.

uprovide opportunities for Hawaii's people to obtain job training and
education that will allow for upward mobility within the visitor
industry."

As previously stated, the owners/operators of the major resort
facilities proposed for the South Kohala Coastal Region have
indicated their strong committment to providing local residents
with job training. This in turn would give residents access to

numerous and varied employment opportunities within the
visitor industry.

nEoster a recognition of the contribution of the visitor industry to
Hawaii's economy and the need to perpetuate the Aloha Spirit."

11-3




Discussion This objective of the Hawaii State Plan further highlights the
belief that the importance of a healthy and appropriately
expanding visitor industry in Hawail must not be underesti-
mated. The implementation of the proposed Lalamilo Water
System would insure that this sector of Hawaii Isiand's econamy
has an opportunity to expand in South Kohala. It is possible
for other sectors, such as agriculture, to expand and prosper
along with the visitor industry. In fact, these industries can
eventually be supportive of one another.

COUNTY SPECIAL MANAGEMENT AREA

The South Kohala coastal region's .lands below the Queen Ka'ahumanu
Highway fall within the County's Coastal Zone Special Management Area (SMA).
The anticipated development of a major visitor destination area on these iands
that would be spurred by the proposed water system would conform to the
SMA guidelines for development as follows:

Public Access

Public access to the shoreline and related recreational resources would
not be adversely affected or hindered. Rather, it is anticipated that this
access would be made easier as the result of the roads and public parking
facilities which the developers of the planned resorts would provide.

Solid and Ligquid Waste

As explained in the Public Services section of Chapter 11!, provisions
wouid be made for solid and liquid waste collection and treatment. These
provisions would minimize any adverse effects upon Special Management Area
resources.

Scenic Views

If the resort network along the coast that would be permitted by the
water system becomes a reality, scenic views from Queen Ka'ahumanu Highway
toward the ocean would necessarily be modified. However, based on the
plans that have been made public, it appears that a great deal of attention
would be given to preserving as many view corridors as possible. Building
forms would be softened by extensive landscaping, and building forms and
heights would be in conformance with the County zoning regulations. These
measures would ensure that buildings would be sited to preserve primary
ocean views for motorists driving along the Queen Ka'ahumanu Highway. The
views to the ocean from Waikoloa and other mauka developments would not be
adversely affected by this development.

COUNTY ZONING

The County zoning aleng the South Kohala Coast indicates a commitment
to the development of this region into a destination resort area and a residen-
tial community. The following are zoning designations, along with acreage
given to each, from Kawaihae to Puako:




Vv 1.25 (Resort Hotel at 1,250 sq.ft./unit) 37.4 AC

RS 10 (Single Family, 10,000 sq.ft. lots) 35.0 AC
RS 15 (Single Family, 15,000 sq.ft. lots) 23.4 AC
RM 1.5  (Multi-family at 1,500 sq.ft./unit) 14.4 AC
RM S (Multi-family at 5,000 sq.ft./unit) 33.0 AC
cVv 10 (Village Commercial at 10,000 sq.ft./ac.) 8.9 AC

Additionaily, there are 199 acres of industrial-zoned land at Kawaihae, of
which 140 acres are still vacant.

COUNTY GENERAL PLAN

The resort/residential development expected to occur once the proposed
Lalamilo Water System becomes operational is consistent with the goals, poli-
cies, and courses of action identified in the County of Hawaii General Plan.
The General Plan, adopted in December 1971, states in part:

ngouth Kohala's Coastline, dotted with beaches and coves, is envisioned
as 3 major resort area. The area is endowed with natural amenities
which are conducive to resort development.® (p.96)

Noting that only a small portion of the 200 acres zoned for resort use in
the South Kohala district is actually occupied by resort structures (ten acres
as of 1971), the County General Plan proposes as a course of action, that:

o "Adequate access, sewer and water systems, and other basic ameni=
ties shall be provided in all areas where high density uses are
allowed."

‘EResor*)c developments shall provide public access to beach areas."
p. 96 .

In accordance with the abave policies, several significant government-
financed projects have already been implemented in this region. These proj-
ects include Keahole Airport, Queen Ka'ahumanu Highway, and Hapuna and
Spencer parks. These improvements represent a logicat sequence of events
leading to the further development of this region. The development of water
resources, however, is one crucial project which is yet to become a reality.

Table 1i-1 summarizes, in chronological order, those developments in the
region which have been significant in supporting both the State and County
poiicy of establishing a major resort district along the South Kohala coast.

COASTAL ZONE MANAGEMENT ACT

The Lalamilo Water System, not being within the coastal zone, is not
affected by the provisions of this Act. The secondary development which we
expect to occur along the Coast will be subject to the CZM Act and will have
to adhere to its statutory provisions.

11-5




Table 11-1.
Date

1959

1960

Early 13961
March 1961
Juna 1961
Juty 1967
1962

January 1963

May 1963

February
1964

January
1965

July 1965
1965

1968

August 1968

March 1969

Chronoiogical list of significant Squth Kohala development
events relating to water supply, other infrastructure, and
and resort projects along the coastiine.

Event

Development of Kawajhae Harbor as a major inter-isiand ship-
ping terminal by the Corps of Enginears.

Stata's Visitor Destination Studv specifies the Kawaihaa=to=
Puaka reglon as a potential resort area.

State's Lalamilo !rrigation System utiiizing water from the
Upper Hamakua Ditch, begins sarvics with the opening of the
Lalamilo Farm lots on Stata land just outside Waimea iown.

Stata Division of Watar and Land Davelopmant (DOWALD) driils
its flrst exploratory well at 580-foot elevation along Waimea=
Kawaihae Road, 1-1/2 miles from shoreline; the wall vialds
brackish watsr.

DOWALD's second exploratory well is complsatsd at an alavation
of 392 feat, 1.1 miles inland from Kaunaoca Bay; again, brack-
ish watar is obtained.

DOWALD's third exploratory well is drilled at an elevation of
980 feet along Waimea-Kawaihas Road, 2.4 miles in from shore=
lina; water of almost potable quality is obtained.

DOWALD, with an appropriation from the legislature and techni-
cal halp from tha U.S.Gaolegical Survey, bagins tha South
Kohala~Hamakua water development stuay.

Interim report on the water study is issued by DOWALD
identifying required items of wark for a full program of study
and requesting funds from the legislature for funds ta carry it
out. Tha report cites the growth potential of the desp-watar
harbor at Kawaihaas, farming In Waimea, planned resaort facili-
ties on the Kohala coast, and the proposed South Kohala-North
Kona Highway.

The first irrigation wall for the Mauna Kea Beach Hotal golf
coursa is complatad at ground elevation of 188 feet and iniand
from Kaunaoa Bay.

Secand irrigation weil for Mauna Kea Beach Hotal galf coursa
is completed at ground elevation of 340 feet,

DOWALD issuss A Water Develooment Plan for South Kohala-
Hamakua, island of Hawail. Existing Soutn Kohala populatian,
ust 1, in the cansus, is expectad to be 11,000 in
1985. County Oepartment of Water Supply watar sales, about
0.5 MGD in 1965, ars expectad to ba 2.7 to 3.7 MGD in 1985.
Tha report recommends development of syrface water above
Waimea town in ssvaral increments.

Qpening of the Mauna Kea Beach Hotel.

County. Departmant of Watar Supply begins mixing brackish
well watar to increase the supply of water to the South Kanala
coast.

Boisa Cascade purchasas 31,000 acres in Walkoloa from Parkes
Ranch.

Boise Cascade complates a3 test well at 60Q-foot elevation, and
3.8 miles inland fram the Puakoa coastline; weil yields brackish
watar,

DOWALD studies water supply development for the Kawaihae to
Mahukona area and recommends rehabilitation of a portian of
the Kehena Ditch, transmission line of 13,400 feet to a B0-MG,
earth-lined reservoir, a filtration plant, and distribution
facilities. A water supply of 1.16 MGD would ba cbtained for
a $2.23-million investment.
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Lats 1971
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197

(-

August 1972

T

1972
— 1974
:"} 1974
|
I
. 1978
a Earty 1975
3
P Juna 1975
-
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Event

Boisa Cascada completes a second well at 800-foot elevation
and 4.3 miles in from Puako coastline; again brackish water is
abtained.

At a location 4.7 miles iniand from Puako and at elavation
1,200 feet, a third weil is completed for Soise Cascade. For
the first time in the Scuth Kohala Region, groundwater of
potable quality is obtained. Subsequent pump lests of this
and another wall drilled nearby establish that tha yield of tha
groundwater source is in axcess of 2 MGD (Bawles, 1972;
Stearns, 1972).

An engineering feasibility study of a largs dam on Kohakohau
Stream above Waimaa town is issued., The study, commissioned
by DOWALD, suggests development of the dam in twa slages.
The first stage wouid cost $6 million and provide 5 MGD of
watar supply. The second stage would cost ancther 59.5
mililon and bring the supply up to 10 MGD.

County Department of Watar Supply completes a 50-MG storage
resarvoir, incrsasing its supply capacity by 1.0 MGD. Total
capacity of ths County's system is 2.38 MGD.

Keahole Alrport in North Kona is opened. Construction of the
airpart was undsrtaken to serve expected regional growth in
tourism.

Construction of a marina adjacant to Kawaihas Harbor by the
U.S5. Corps af Engineers is begun.

Caounty's General Plan dasignates three locations along the
South Kohala coastline as major resort areas. The threa are
Kauna'oa-Hapuna, Pauoa-Honoka'ope, and Anasho'omalu.

County ODapartment of Water Supply completas diversion of
Kohakohae Stream to its reservoirs, [ncreasing its supply
capacity by 0.4 MGD to bring its total ta 2.78 MGD.

County Oepartment of Watar Supply issues its Water Master
Plan, in which growth In watar use of about 6% per year is
anticipatad, New sources development Is citad as 2 require=
ment, beginning with a second 50-MG storage reservoir.

DOWALD drills and tests a wall in Kihola (4953-01) located
2.7 milas inland from Kiholo Bay at 930-foot elavation; brackish
watar s gbtained.

Mauna Loa Land, !nc. (farmerly Orchid Isle) purchases 3,200
acres of land areund Makaiwa Bay and the Kalahuipua'a fish
ponds t0 be devaloped as a resort.

Boisa Cascade purchases additional land at Anaeha'omatu from
Parkar Ranch in order to develop a resort.

A joint venture of major resort developers, the Qlohana Carpo=-
ration (naw Mauna Kea Land Corporation) and Mauna Loa
Land, Inc., proposas 3 high alevation groundwatar axploration
program on Stata land in Lalamilo as an atternativa ta Kohako=
Mau Dam.

The Queen Ka'ahumanu Highway, linking Kawaihae to Kailua,
Kona aleng the South Kohala and North Kana coastlines, Is
complated.

The County Departmeant of Water Supply completes a secand
50-MG starage reservoir, increasing its supply capacity by
0.7 MGD to a total of 3.48 MGD.

COWALD issues an EIS for the prgpased Kohakohau Dam; It
considars asight othar watar davelopment alternatives, but
cnnctiludes that tha dam Is tha bhest regional water supply
solution.

11=7
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Dats

July 1978

1978~79

January
1879

May 1979

Mid-1979

Event

DOWALD completes and tests a high-elevation (1,200 feal) test
weail in Lalamilo (Lalamile "A“, no. 5948-01). At a pumping
rata of 1.5 MGD, tha draswdown in the well is anly twa f{eet
and water of potable guality (37 ppm chlorides) is obtained.
DOWALD concludes that development of potabis groundwater in
the Lalamilo area is faasible.

Transcontinental and Bass Brother: purchase Boisa Cascade's
haldings in Waikoloa.

An agresment is signed by the County, Olohana Corporation
{now Mauna Kea Land Corporation) and Mauna Loa Land, Inc.
for develocpmant of a water system utllizing groundwater from
Latamila. By this agrsement, the County will issus up to S2
million in generat obligation bonds to fund construction of the
systam, the jaint-venturs davelopers will make payments due
on thesa bonds to the County, and a portion of the watsr af
the systam is resarved for the joint-venturs daveiopers.

DOWALD awards a cantract to drill two more exploratory wells
in the Lalamilo area at elevation 1,100 to 1,200 fest,

Olchana Corporatien (now Mauna Kea Land Carporation) under=
takes drilling two mora brackish watar irrigation wells t
[rrigats a second (future) golf course. Mauna Loa Land, Inc.
bullds an irrigation system for its golf coursa; this system will
utilize brackish water from a horizental shaft (wall na. 5750-01)
developed by Parkar Ranch in 1961,
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CHAPTER Il1l. DESCRIPTION OF THE EXISTING ENVIRONMENT
AND IMPACTS OF THE PROPOSED PRQJECT

introduction

The installation of the wells, water transmission lines, storage reservoirs,
and other facilities that comprise the proposed Lalamilo Water System (see
Chapter | for a complete description) would involve construction activity and
limited alterations 1o the existing environment. More importantly, from the
standpoint of impacts, it would allow private developers to implement their
plans for resort development within the area served by the system. This, in
turn, would bring with it extensive secondary growth as workers and their
families are attracted to (or retained in) the region by the employment oppor-
tunities that would be generated. Impacts, both physical and social, would
accompany this growth and far outweigh those effects related directly to the
construction of the water line. Because of this, the analysis which follows
devotes considerable attention to the implications of water-system related
growth.

in line with the emphasis on secondary growth, the sections that com-
prise this chapter are organized somewhat differently than is ordinarily the
case. The most conspicuous deviation is the placement of the analyses of
socio-economic impacts at the beginning of the chapter. This was necessita-
ted by the fact that the secondary growth scenario asscciated with the project
had to be developed pefore its impacts on such things as air and water qual-
ity, traffic, noise levels, and other environmental factors could be fully
assessed. Listed below are the section titles together with a brief summary
of the contents.

IMPACTS ON EMPLOYMENT AND POPULATION. This section begins with a
brief socio-economic profile of the existing community. It then discusses
probable growth if the proposed Lalamilo Water System is not constructed.
Following that, the section reviews the results of two growth-forecasting
models and presents the regional development scenario used as the basis for
the EIS's assessment of other impacts. It concludes with a governmental
benefit-cost analysis for the project.

SOCIAL IMPACTS. This section begins with a brief social description of the
present residents of North and South Kohala. It then proceeds 10 outline the
changes that are likely to occur as a result of the secondary growth expected
to foilow construction of the water system. It concludes with a review of
present residents' opinions relative to the projected resort growth and a
discussion of ways of mitigating social impacts which might otherwise occur.

IMPACTS ON LANDFORM, GEQOLOGY, AND SOILS. This section describes the
geology, landforms, and soils within the Lalamilo Water System right-of-way
and service area that would be affected by construction of the proposed
project and related secondary growth. Impacts, which are expected to be
minor, are discussed insofar as passible with the generalized plans that are

now available.
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IMPACTS ON WATER RESQURCES. This section describes the known water
resources in the South Kohala District and discusses the various water devel-
opment options that have been considered in the past. It then goes on to
show that the groundwater withdrawals that would be made to feed the
Lalamilo Water System would not result in total withdrawals exceeding the
aquifer's sustainable yield.

IMPACTS ON BIOLOGICAL RESOURCES. The discussion of biological impacts
s divided into two major parts; the first covers effects on fauna and the
second effects on vegetation. In both cases, information regarding existing
species distribution on land within the pipeline right-of-way and on sites most
likely to experience project-related development is presented first; this is
followed by a discussion of the ways in which these plant and animal communi-
ties would be affected if a decision is made to proceed with the proposed
project.

IMPACTS ON ARCHAEOLOGICAL RESOURCES. This brief section presents
the results of an archaeojogical survey of the corrider that would be followed
by the transmission facilities in the Lalamilo Water System. It then discusses
the general nature of archaeological resources known 10 be in the area most
likely to be affected by project-related secondary growth.

IMPACTS ON THE VISUAL ENVIRONMENT. A very limited number of above-
ground facilities are mcluded within the water system itseif, and the concrete
building plans for the secondary growth that is likely to occur are currently
lacking. In view of this, the discussion of visual changes that are likely to
occur is kept at a general lavel.

IMPACTS ON PUBLIC SERVICES AND FACILITIES. Impacts of this nature
brought on by the proposed project are ail related to the secondary growth
that is likely to follow construction of the Lalamilo Water System. _They are
discussed under seven headings: Schools, Protective Services (fire and
poiice), Sewage Treatment and Disposal, Solid Waste Disposal, Electric Power,
Recreation, and Health Care.

IMPACTS ON TRAFFIC. This section describes the existing road network and
Iraffic voiumes in the vicinity of the Lalamilo wWater System. It then trans-
lates project-related growth into traffic estimates and combines these with
projections of traffic unrelated to the predicted water system related growth
to arrive at projections of traffic volumes at key points. Finally, it discusses
the ability of the road system to handle the projected traffic volumes and
suggests ways of mitigating possible impacts.

AlR_QUALITY IMPACTS. This section uses the traffic projections to arrive
at an estimate of project-related changes in air quality. These changes all
derive from secondary growth permitted by the water system.

 NOISE IMPACTS. This section, like the preceding section on air quality,
Luses the traffic projections to assess the probable impacts of water-system
related development on naise levels.

i1=2
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IMPACTS ON EMPLOYMENT AND POPULATION

The absence of sufficient water has been the major factor forestalling
large-scale resort development on the portion of the South Kohala coast that
would be served by the proposed Lalamilo Water System. Construction of the
wells, transmission mains, and other facilities being proposed as part of the
i alamilo Water System would eliminate this constraint and lead 1o significant
employment and population growth. The remainder of this section discusses
these phenomena. The estimates presented herein form the basis of the EIS
discussion of secondary impacts. AS such, they are an extremely important
component of this document.

Socio=-Economic Background

summarized below are selected demographic and economic background
data concerning the region that would experience substantial changes as a
result of the proposed Lalamilo Water System. This information was assembled
by Hastings, Martin, Halistrom, & Chew, Ltd. in a report prepared especially
for this study.For the purposes of this analysis, this region or primary
impact area has been defined as the North and South Kohala Judicial
Districts, i.e. Census Tract 217 (Seuth Kohala) and Census Tract 218 (North

Kohala). The boundaries of this region are shown on Figure i-4.

All of the physical improvements that would be made as part of the
Lalamilo Water System project and the resort development which it would allow
woulid be within the South Kohala District. However, because North Kohala
may be expected to experience substantial secondary growth and to supply a
significant proportion of the resort's labor force, it has been included within
the primary impact area.

Pogulation

The most recent, reliable, and comprehensive data for the North and
South Kohala impact area are the U.S. Government Censuses for 1960 and
1970. 1t should be noted that a partial census survey was conducted in 1975
in an attempt to provide comparabie data on an updated basis (Community
Services Administration, 1976). uUnfortunately, the reliability of the results
of this undertaking is extremely questionable and, therefore, the usefulness
of the data is severely limited (Hastings, Martin, Hallstrom and Chew, Ltd.,
1979:1). Rather than present possibly misleading data, the use of 1975
census update data has been omitted entirely. The reader, however, may
wish to refer to this source of data.

Although the decennial census data are somewhat outdated, they do
provide general packground information and an indication of the historical
characteristics of the region. Furthermaore, the data are heipful in identify-
ing distinctions between the two districts and are the pest available for an
accurate benchmark for our analysis. Table 1i1-1 summarizes demographic
data by district and for the overall County of Hawaii for 1960 and 1970.

-3
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North Kaohala's primary dependence upon the sugar industry is reflected
in a number of areas. The absoiute decline in the district's population from
3,386 in 1960 to 3,326 in 1970 was principally the resuit of both increased
mechanization in the cultivation and processing of sugar cane and the lack of
a more broadly-based, diversified regional economy capable of accommodating
this shift in labor requirements. In fact, Hawaii County's resident population
increase of only 2,136, or 3.5 percent, between 1960 and 1970, is, in part, a
testimony to the Big Island's lack of economic diversification and its heavy
dependence upon the sugar industry through the 1960s. Other statistics from
the 1970 Census indicative of North Kohala's piantation economy are the high
proportion of Filipinos, who represented a major component of the immigrant
labor force, and the lower level of educational attainment throughout the
general population. The maturity and lack of growth of the North Kohala
communities is further reflected in the low incidence of popuiation in-migration
as indicated by the residency data.

The Hastings, Martin, Hallstrom and Chew, Ltd {1979) report cbserves
that while North Kohala's 1970 statistical representation is generally similar to
that of the overall Big !sland average, South Kohala's representaticn differs
significantly. The ethnic mix, educational attainment levels, and residence
mobility ail differ from the County-wide average. The ethnic mix is heavily
weighted toward Caucasians and Hawaiians or part-Hawaiians; this mix traces
back to the ranching operations that dominated the Kamuela area and the
wide-spread tradition of the paniocies. Higher educational attainment and
increased mobility tend to be highly interrelated characteristics, and,
therefore, it is not surprising to find one, given the presence of the other.
The extremely high incidence of in-migratian, with over one-third of the
population having moved to South Kohala from outside the Big Island between
1965 and 1970, is evidence of the economic viability and residential attractive-
ness of the region. South Kohala experienced a population increase of over

. 50 percent between 1960 and 1970."

The most recent 1978 population estimates for Hawaii County suggest a
continuation of the trends established by the 1960 and 1970 Census data for
North and South Kohata. North Kohala's population has exhibited very little
growth, again, due to the lack of employment opportunities; its 1978 popula-
tion is estimated at 3,600 or about 300 persons above the 1970 level. In
contrast, South Kohala's estimated population for 1978 is 3,400 persons or
almost 1,200 persons above the latest Census count and almost a 50 percent
increase over the 1970 level.

Housing

Housing data for North Kohala and South Kohala for 1960 and 1970 are
presented in Table [11-2. Due to the outdated nature and form of presenta-
tion of the data, detailed analyses and comparisons were considered to be of
limited value and, therefore, are explicitly avoided. The general character of
the data, however, does conform to that expected of rural environments such
as the Kohala Districts. Residential housing units tend to be almost exclu-
sively single family structures, and average household size tends to be rela-
tively high. Between 1960 and 1970, employee housing appears to have been

=5




Table 11l=2. Seleciad

housing charactsristics for the North and South Kahala districis:

1960 and 1970.

North Kohala Diszrict
1

Scuth Kohala District

1 ‘21 yuars and oider.

2 1.01 or more.
3 $25,000 or mars.

Sourca:

U.S. Bureau of the Cansus,

Hastings, Martin, Hailstrom,

Census of Pooulation and Housing, 1960 and 1570 as reportad in
4 Chew, Ltd., 137/9.

i 147 c
No. Y No. 3 Na. % NO. )
Totai Heusing Units 1,020 100.0 941 100.0 644 100.0 798 100.0 —_—
Owner~Occupisd 205 20.1 585 62.2 189 29.4 N7 /.7
Renter~Occupled 700 e3.6 294 31.2 205 1.8 333 41.8
Vacant, Available 39 1.8 17 1.8 15 2.3 16 2.0
Other Vacant 76 7.5 45 4.8 235 36.5 132 18.5 —
Pesrsons par Housahoid 3.72 - 3.75 =~ 3.84 -- 3.51 -- :.
Age of Housing
0-10 years oid 64 6.2 218 23.40 e 44.2 322 7.1 -—
11-20 years oid 531 5.2 64 6.8 1051 17.2 230 26.4 -
21-30 years oid 912 83.6 64 6.8 228 3.5 118 13.2 b
37 years and older - - 600 63.4 - - 203 23.3
Persans par Room, QCccupied Units 905 100.0 879 100.0 394 100.0 850 100.0 |
1.00 or Less 'I32z g0.9 639 74.9 318 80.7 305 77.5 L
1.01 o 1.50 1732 19.1 135 15.3 76 18.3 g2 13.2
1.57 or Mars - o= a5 9.7 - - 53 8.2
Units Lacking Same or All Plumbing o
Faciiities 611 59.9 155 16.5 286 44.4 100 12.5 - :
|
Units in Structure -
1 974 95.0 833 93.4 600 96.5 770 97.1 ‘ ‘
2 _ 48 4.5 18 1.9 6 1.0 10 1.3 _
-3 and 4. S 0.5 24 2.5 15 2.4 5 0.5
5=-49 = e 21 2.2 -~ - 8 1.0-
50 or More - - - - - -— - - .:
gms‘ Rent, Spaecified Rentar-Occupied "’
nits
Under $40 kc? 3 47.8 a3 14.0 32 16.9 - v =
$40 to $ 58 207 28.8 65 7.7 12 . 6.3 i 3.2 i
$60ts$79 43 6.7 39 16.8 8 4.2 4 1.2 —
$80 wms 98 o= - 2 13.8 5 2.6 3 9.5
$100 to $148 8 1.1 14 6. - - 3s 1.2 —
$150 @ $199 - - ~ | == - - 58 16.7 )
m 0 n‘s -~ - - - -e - 35 10.1 ‘-_
$250 or mors - - - - - ) 13 a7
No Gash Rent 112 15.5 82 2.1 132 70.0 154 44.4 N
Value, Specified Owner-Qccupled Units ' ‘
Less than $ 5,000 44 30. 23 4.3 25 18.1 2 0.8 -
$ 5,000 -5 9,999 50 4.2 82 15.4 37 26.8 17 6.4
$10,000 - $14,999 36 24.7 126 23.6 16 11.8 22 8.3 —
$15,000 -~ $19,999 16 11.0 128 24.0 20 14.5 a3 12.4
520,000 - $24,999 - - 93 17.4 203 14.5 a2 12.0 —_
£25,000 -~ $34,999 - - 54 10.1 20 14.5 49 15.0 -
335,000 -~ $49,999 - - 19 3.6 - e s3 2.2 —
$50,000 or mora -- - 8 1.5 - -~ 81 22.9
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a very significant component of the housing supply in both North and South
Kohala judging by the high percentage of renter-occupied .units and the high
percentage of these renters who paid no cash rent. The maturity of the
North Kohala District reiative to South Kohaia is again apparent in the age of
housing statistics; as of 1970, over 63 percent of North Kohala's housing
units were 31 years of age or older while South Kohala's corresponding figure
was only 23 percent. Given this disparity, it is not surprising that another
area in which there exists a major variance is the value of owner-occupied
housing; North Kohala's housing in 1970 was generally weighted toward the
lower end of the value range while South Kohala's housing was weighted
toward the higher end.

The most recent, published housing data for the Big Island are shown in
Table 1l11-3; the figures are assumed to be accurate through December 1976.
As shown, North Kohala's housing growth during the six-year period from

1970 to 1976 was onily 1.7 percent per year. Housing by 1976 was still over=

whelmingly single family with only 14 units in duplexes and none in multi-
family structures. South Kohala's housing supply during this same period
more than doubled from 793 units in 1970 to 1,609 units in 1976. Also,
muiti-family housing comprised aimost 20 percent, or one-fifth, of the total
supply by the end of 1976, another indication of the residential attraction of
the region.

General Employment and Income Characteristics

Employment

Impact area employment data for the last two Census periods are pre-
sented in Table 111-4. Again, the usefulness of the data in terms of making
meaningful comparisons or identifying relevant trends is severely restricted
by their outdated nature. This is particularly true of North Kaohala since the
major economic dislocations associatea with the closing of the Kohala Sugar
Company did not fully manifest themselves until after 1970. Less comprehen-
sive employment data for the impact area, as compiled by the State Depart-
ment of Labor and [ndustrial Relations (DLIR), are presented in Table 111=5.
These data are presented for qualitative purposes only.

The numbers do provide evidence, however, of the region's strong
agricultural heritage. In 1960, over 30 percent of North Kohala's employed
labor force was agriculturally employed; furthermore, manufacturing accounted
for over 40 percent of the workers, and most of this employment was associa-
ted with the processing of cane at the sugar mill. In South Kohala, agricul-
tural employment accounted for almost one-half of all employed persons in
1960. .

By 1970, South Kohala had aiready established a much broader-based
aconomic structure. Although diversified agricuiture still remained strong,
other sectors of the economy were beginning to exhibit more significant
growth in terms of employment. south Kohala's retail base kept pace with the
overall growth between 1960 and 1970, while the construction, and service
industries grew substantiaily. By 1970, the retail, construction and personal

-7




*juswiaedsq m:_c:m_.n_ ‘llemel jo Ajuno)  :8duanos

*Uojleuriojul /6l oY1 0y o|qededwod A|1o1J4is jou s| pue ‘-39 ‘syaeddeq

>L_m:=E 'sawol 1s9nb ‘sajroyjwaop ‘sawoy Gujpaeoq u] sjjun sspnjoul co___mE._o.E_ gl6l JequRdaQg $910N
62L 22 ovL’L 162'L €€ 22 256 Lo0’L . n,e
114 ve EGh L S95°1L 2t 90t L66 6eL’L eUOY UYINos
66b'L 96 958'2 Lsv'y FA SL 09e’L L16’L BUOY YIJON
06¢ 8 LLE‘L- 609°L €L oL oLL £6L vleyoy yinog
bi L€0’L Svo’L Sh gL €99 av6 . eleyoy ylJoN

6¢ 22 vbs’L S09'L £9 09 962’L eLr'L emjewey
-- vE 2ES 995 EL 2L £6b 8LS ol t1doN
1822 - ZSb gLo’oL 1SL'2L 6v9 9Lt gye’'s £L2'6 oliH Yyinos
Ls 9 166’2 090'¢t 9L g2 oL’ Lg’t eund
EveE'D 8.9 226'2e  tbe’Le agy’lL L9L 00L’9L €€6'8L feyof Ajunod
NN xo1dng 2j6uls jejot 1IN xe|dng - ajbuis [ejo L 121.18]Q

9161 J9qWadsg

SNSUaD 0L6L

‘9/6L pue g/6lL :Awunod jlemey Ul 12[Nsip Aq sjjun Gujsnoy jo dequinu pejew|sy

‘e~ °lgq= L

2 i



L)

i S

3

i,

3

.."

]

L3 1

3

|

B
~
.5

.3 g

Table t11=-5. Estimated {abor
Kohala: 1975.

force distribution for North and Scuth

Category

North Kohala

Sauth Kohala

Number Percent

Number Percent

Agriculture and Forestry
Manufacturing

Transportation, Communications,
and Public Utilities

Whalesale Trade
Retail Trade

Financg, lasurance and
Real Estate

.Services
Government
Federal
State
Local

TOTAL

Scurce: State Department of LaBer and Industrial Relations, Labar

203 32.3
173 28.3
Kyl 4.9
77 12.3
14 2.2
17 2.7
7 1.1
102 16.2
629 100.0

803

n

g5
84

-—
wn
&

9.2

1.9
4.3

1.0
18.6
2.2

51.9

*

o p o
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(=]
o
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Farce Distribution by Emplaver Sita and Industry Categoerv.




Table [11-4, Selectad smploymant enarscearistics for North and South Kohala districts: 1960 ang 1970. -

North Kahais District South Kaohala District
1960 1970 1960 1970 -
No. 3 No. 3 No. % No. %
Emplovment Status ) (1 €}
Civillan Lador Forcse 1,216 100.0 1,358 100.0 S65 100.0 8951 100. =
Maja 987 81.2 856  63.2 401 71.0 824 85. .
Female 229 18.8 499 38.3 1654 29.0 a7 34.4
Empioyed "9,148  94.4 1,330 98.2 s26  93.1 s12 85
Unempilayed ~ 638 5.6 2s 1.8 ag 6.9 35 s
i Employment by Incustry
| Agricuiturs 183 30.7 a - 229 43.2 (3) -
Construction 45 3.9 a4 2.6 25 4.8 124 13
Manufacturing 4638 40.8 389 29.2 3 1.5 1 2.3
Transportation, Communications, Utllities 28 2.4 18 1.4 12 2.3 a7 3.7~
and Sanitary Servicas .
, whaoiesaie Trade 4 0.3 10 0.8 9 1.7 8 0...
: Ratail Trada 48 4.0 39 2.9 69 13.1 145 15.9
; Finance, Insurancs, Real Estats (3) .- 1s 1.1 (&) - az 3.5,
: Businass and Repalr Sarvice 16 1.4 - - 4 0.8 14 Te
: Personal Services 43__ 3.7 344 25.9 33 8.2 163 17.
: Hesith Sarvices 41 3.8 s8 4.4 & 0.8 18 2.0
i Ecucstional Services 57 5.0 114 8.8 57 10.8 92 10.1 .
; Other Services 12 1.0 px 1.7 ] 0.0 17 1.7
; Publle Administration 19 .. 1.7 73 5.5 25 4.8 28 3.
' - Other Industriss 18 1.4 213 16.0 21 4.0 213 23.-
. : P
; Employment by Occopation [
i Profassional and Technical 73 8.4 164 2.3 . 38 7.2 39 1.
i Managers and Administrators (non=faem) 30 2.6 29 2.2 24 4.8 94 10.3
! Sales workars 20 1.7 14 1.1 28 5.3 63 6.9
; = Clerical 76 6.8 92 6.9 39 7.4 S0 9.,
| : Craftsmen a(nd Foremen , 202 17.8 236 17.7 35 6.8 150° 16.:
: Oparstives (non=transport 139  10.5 s& 6.7
; Transport Opsratives 243 a1.2 Fal 5.3 46 8.7 17 1.9
| Labaorers (non-farm) 38 3.3 54 4.8 42 8.0 47 -
! Farm workers 345 30.1 176 13.2 228 43.3 1581 16.{
: Sarvice Waorkars 88 7.5 328 24.7 19 3.8 126 13.56~
| Private Housshold wWarkers 23 2.0 17 1.3 21 4.0 19 2.1
1 Net Reported 12 1.0 - e 5 1.0 .- -
| .
[ .
i
! .
L .
‘ .
| 1 14 years and cider. '
i 2 16 yaars ana older. -
L 3 Reported sisewhars. "
Saurcs: U.S. Bureau of the Census, Csnsus of Pooulation and Heusing, 1960 and 1970. o
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and educational service industries employed roughly 60 percent of the work
force in South Kohala. Meanwhile, North Kohala had not sufficiently ex-
panded its own secondary and tertiary industry bases and remained heavily
dependent upon the sugar industry. Given the two districts' dissimilar
economic structures in 1970 and the fate of the local sugar industry opera-
tion, it is not surprising that since 1970 North Kohala's overall internal
growth has slowed while South Kohala's growth has generally kept pace with
that of Hawaii County as a whole.

Income

Annual family income data are presented in Table 111-6. As indicated by
the figures, gross family income levels in 1969 for North and South Kohala
were not radically different from one another even though, at the time, there
was a significant variance in employment mix between the two districts.
Again, it should be recognized that the relevance of this particular observa-
tion and the overall utility of the income data in general are greatly con-
strained by the data being outdated.

The "No-Project" Scenario

The concept of large-scale resort development along the South Kohala
coastline has been a fundamental tenet of State and County pians for the
region for well over a decade. Major capital improvements, such as Queen
Ka‘ahumanu Highway, Keahole Airport, and Kawaihae Harbor, have been made
in the expectation and hope that it would occur. Now, the development of an
adequate water system appears to be all that is needed before several signifi-
cant resort projects are begun, and it is difficult to imagine reponsibie agen-
cies balking completely at this late date, particularly when the major portion
of the construction costs will be absorbed by the Lalamilo Water System serv-
ice area's two major developers. Nevertheless, State law requires such an
analysis, and it does provide a baseline projection against which project-
related change can be measured.

Economic Development

studies for all of the major resort developers along the South Kohala
Coast have indicated a sizeable market for resoert facilities situated there
(see, for exampte, Harris, Kerr, Forster and Company, Report on the
Market Demand for a Proposed Resort Complex on Orchid Island Resorts
Corporation's South Kohala Land, Island of Hawaii). This demand is not
linked to a specific resort (although the marketing talents of individuai devel-
opers obviously play a part), but to the region as a whole. This is impor-
tant because development of the proposed Waikoloa Resort Community (WRC)
situated on Anaeho'omalu Bay is not dependent upon water from the proposed
Lalamilo Water System. On the contrary, it would be supplied by the pri-
vately constructed and operated Waikoloa water system. The major compo-
nents of this system have already been constructed and the source judged
adequate for a resort development of several thousand hotel and condominium
units, as well as the residential units within Waikoloa Village.
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Mauna Loa Land, Incorporated's (MLLI) development in Kalahuipua'a and
expansion of the Mauna Kea Land Corporation development appear to be more
completely dependent upon the proposed Lalamilo Water System. Because the
MLL! amd Mauna Kea Land Corporation lands do not extend sufficiently far
inland, the option of privately-developed wells which has been used by
waikoloa is not open to them. Theoretically, water might be purchased from
the Waikoloa system. However, the fact that these neighboring developments
are engaged in competition for visitors means that such cooperation would
probably not occur.

After all the preceding factors are taken into account, it is our judgment
that failure to proceed with the proposed Lalamilo Water System would signifi-
cantly curtail, but not eliminate, resort-related growth over the next eight to
ten years. More specificaily, it appears likely that about 1,500 hotel units
and 900 condeminium units would be developed at the Waikaloa Beach Resort
and that no additional construction would occur at Puako or on the MLLI and
Mauna Kea Land Corporation sites. Altogether, it appears that the amount of
primary resort development that would take place within the South Kohala
Region without the Lalamilo system is only about 40 percent as great as that
likely to occur with it. The Lalamilo Water System service aresa, i.e.
Kawaihae to Honoka'ope, would probably experience little if any additional
growth if neither the proposed project nor one of the water supply alterna-
tives discussed in Chapter V are implemented.

Magnitude of Projected Employment and Population Changes With the
Proposed Water System

As those familiar with economic forecasting are aware, there are a
number of different econometric models that can be used to project the
economic and population growth that would result from a particular under-
taking. The remainder of this section presents estimates derived from two of
these and defines the secondary growth scenario that was derived from them
and used to estimate the secondary and tertiary impacts of the proposed
Lalamilo Water System.

~ Input-Output Model Projections

One series of employment projections was made for this study based on
an econometric model that incorporates elements of the State of Hawaii's Input-
Qutput Modei, information contained in the Hawaii Visitor Bureau's 1974
Visitor Expenditure Survey, and estimates made by Belt, Collins & Associates,
and Hastings, Martin, Hallstrom and Chew, Ltd.

Since it is expected that the primary growth that would resuit from
construction of the water system would be in the visitor sector of the ecanomy,
our analysis focussed on that aspect. The model that was used visualizes the
employment that would be created as being of four different types:

1.  Direct Visitor Industry Employment. This includes persons who are

on the payrolls of the proposed resort hotels, persons who work in
on-site support jobs for other employers (e.g., non-hotel-operated

1i=13
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restaurant and retail concessionaires), and persons who work off-
site for such direct visitor industry employers as airlines, ground
transportation companies, visitor-oriented retail shops, and enter-
tainment spots. These jobs are supparted directly by visitor expen-
ditures.

For this study, the number of such direct visitor industry jobs that

‘would be created by the proposed project was estimated using the

employment/expenditure relationships shown in a 1975 study con-
ducted by the State Department of Planning and Economic Develop-
ment entitied The impact of Tourism on the Hawaiian Economy:
An_Input-Quput Analysis. In estimating the lecation of the employ-
ment, the direct on-site component was calculated first using data
from existing resort areas; direct off-site employment was assigned
either to the remainder of the North and South Kohala impact area
or to outside of that area on the basis of qualitative estimates.
The direct employment generation factors that were used are
summarized in Table il1t-7.

Indirect Employment. This includes jobs in industries that supply
the goods and services that are sold directly to visitors, e.g.
wholesaling, food processing, equipment maintenance, etc. For this
study, indirect employment generated by the proposed project was
estimated using the 0.12 indirect job per direct visitor industry job
multiplier from The Impact of Tourism on the Hawaiian Economy
(Department of Planning and Economic Development, 1975). The
geographic distribution of these jobs was projected using gqualitative
estimates of probable development patterns.

Induced Employment. This category includes jobs that are created
as dollars originally spent by visitors make their way through the
rest of the economy. Examples of this type of employment are
retail sales jobs supported by local residents, agricultural jobs, and
jobs in banks and other financial institutions. The induced employ-
ment multiplier of 0.32 induced job per direct visitor industry job is
hased on the same study as the indirect employment factor. The
geographic distribution of these jobs was estimated for this study
on the basis of a qualitative consideration of residence and employ-
ment patterns.

- 111-14



*$31RID0SSY B suljjod ‘I1eg Aq psidwony  :92.4nog

*Aeq JOlISIA-JRd-SqOr - QAdC

£

*§3121005SY R Su|ljoD ‘1129 AQ pajewnsa uonnqiuisip 21ydeaboso

4

*ugneueidxs

219|dwoo e J40) gl-v ybnoayy -y -dd "(6161 m:za AlUNwwo) 1J4osay ewljiny syl jo uoisuedxy pasododd

ay) 4o} juswejels joedul| |RjUSWUCJIIAUT 3] 995

*uojje|jul Joj JUNOIJE 0} SIIBIJOSSY 7§ SUl|joD ‘1jed

Aq apew suoposusuod pue {(g/6L) Awlouocd3 uejlemeH 843 uo WSIINO] JO joedw) a9yl W llemey jo aiels ‘jusaw
-dojanaQ olwouoal pue Bujuue|d jo juaungedag ayy Aq padojansp ss9pdpinu juswAojdwe ‘g-p *dd ‘Aanang

a.Mpuadx3 J0JISIA p/GL NeaJdng SJdo)isip [IBMEH 8yl WoJj uonewdojur adnijjpuadxa Jojisia Buisn paalaqg

L
v-ed 69£S000°0 B°EL 862E000°0 8°E9 ¥825100°0 LS6€200°0 saumipusdx3 ||V
0°0lL 9850000°0 0©°S £620000°0 0°S8 v86v000°0 £985000°0 BuiSpoy
0°0E ¢be2000°0 0O°0L L820000°0 0°09 ¥89v000°0 £08£000°0 sajeg [ie13Yy
0°0% 9020000°0 0°0S 9020000°0 -= -- ¢Lb0000°0 Bureasiybls
0°00L  6950000°0 -- -- -- - 6950000°0 19ARL ] pue|S|-J3]U]
0°08 ¢v80000°0 0°0¢ LL20000°0 -- -- £€501L000°0 uojiejdodsued | punoss
0oL {SL0000°0 O°0E elv0000°0 0709 ¥¥60000°0 €LSL000°0 jusuuieluanuy
0 oL £990000°0. 0°02 SEELO00°0 0°0L cL9v000°0 ¥£99000°0 abesanag pue pooy

% dAdr % aAdr % mn_>n=. F>mcu.5u_m_> aunjpuadxy Jo adA ]
ucibay apisinQo uoibay ui 2}15-UQ Jad sqop .
aJaymas|g jejol

c

(Adobajed ul sqol |je jo sbejuadyad se pue

Aepfuonsia Jad sqol uf) uonnqginsiq ajydedBosn

‘1apo 1ndinQ-1ndu] s,21B1S 3Y] WOL) PaAlIap SJ4012e) uoljesauab juawAojdwia Auisnpul JOYSIA 19941G  “Z-111 d)GRL

SRR G S It

B L e

T

G B

L3

CYy CI YY) ry ry oy )

N W,




I___-‘-f.-—m'

4, Government Employment. The resident population supported
by the proposed development and, to a lesser extent, the
visitors themselves would require governmental services. As
a result, governmental empioyment could increase substantially
as a result of the propased project. While the importance of
this effect was down-played in The Impact of Tourism on the

Hawaiian Economy (there it was suggested it could be zero),
for the purposes of this analysis the increase was assumed to
be 0.09 governmentai job per direct and indirect job and 0.02
governmental job per induced job. As with the other employ-
ment factors, the geographic distribution of the jobs was
estimated based: on a qualitative assessment of the probable
employment patterns.

The employment generation factors for indirect, induced, and
governmental employment, together with the estimated geo-
graphic distribution of the jobs, are shown in Table 111-8. :
Table |I1-8. indirect, induced, and governmental employment genera-

tion rates by geographic area.

Indirect, Induced, or Governmental
Job per Direct Visitor Industry Job

Type of Employment Total within Region Outside Region
Indirect 0.12] 0.03 0.09
Induced 0.32% 0.06 0.26
‘ 2
GQvernmental 0.11 0.04 0.07
TOTAL 0.55 0.13 0.42

1From Department of Planning and Economic Development, State of
Hawaii (1975). The Impact of Tourism on the Hawaiian Economy.

2 . . R . R
Eactor based on information contained in source referenced in footnote 1,
above.

Source: Compiled by Belt, Collins & Associates from sources noted
above.
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In order to use the input-output model, it is first necessary to calculate
the number of visitor-days per year that would be spent as 3 result of the
proposed project. Results of these calculations for the fifth and tenth years

following construction of the water system are summarized in Table 1il-S.
Combining these with the employment generation factors contained in Table
111-7 gives the direct visitor industry job projections shown in Table 111-10.

Finally, direct visitor industry employment can be used together with the
rates for indirect, induced, and governmental empioyment presented in Table
I11-8 to produce an estimate of the total increase in jobs expected over the
next ten years (see Table 111-11). The input-ocuput model indicates that
resort-related growth over the ten-year period 1981-1991 would involve:

- the creation of 4,350 on-site resort jobs;

- the creation of about 1,800 other jobs within North and
South Kohala; and

- a total of over 10,000 new jobs statewide.

Table 11i-9. Visitor days: cumulative total resulting from project.
Average
Visitor-Days/ 4
Type of Hotel Units Constructed Estimated Visitor-Days
Facility Room/Year Year 05 Year 10 Year 05 Year 10
Hotel : 490" 1,570 3,320 769,300 1,626,800
Condominium ags?  1,230%  3,000%° 485,850 1,185,000
Resort Residential 275° 40 115 11,000 31,625
TOTAL 1,266,150 2,843,425
f
1 1.8 visitors 0.75 occupied rooms _ 365 days _
Based ON gccupied room room year = 430
visitor-days per year per hotel room.
2 2.7 visitors 0.40 occupied units _ 365 days .
Based on zeiipTed unit x unit X Year = 395
visitor~-days per year per condominium unit. -
3 3.0 visitors 0.25 occupied units = 365 days .
Based on f=oi5ied unit x unit X Vear = 25

visitor-days per year per resort residential unit.

4Figures include 425 units of condominiums in the Puako-Kawaihae area
for which building permits have already been sought.
5

Figure includes 300 units of resort condominium development expected
in the Puako-Kawaihae area during years 06 through 10.

Source: Belt, Collins & Associates.
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Table 111-10. Input-output model estimate of direct visitor industry
employment associated with major resort growth within
the Lalamilo service area. .

M (2) (3 (4) (5)

1 2 Elsewher )

Year Total Jobs On-Site in Region Out of Region
Year 5 3,033 1,935 18 681
Year 10 6,816 4,348 939 1,529

1Calculated by muitiplying the visitor days per year from Table 111-9 by
the employment per visitor day estimates shown in Table 111-7.

2Geographic distribution of jobs is as shown in Table 1"ni-7.

Source: Belt, Collins & Associates.

 Table It1-11. Total resort-related employment by geographic area
based on input-cutput model: years 05 and 10.

Total Direct

Visitor Totali Jobs (Direct, Indirect)

Year Industry Jot::s‘1 Total Within Region Outside Region
Year 05 3,033 4,701 2,747 1,954

. Year 6,816 10,565 6,173 4,392
1Fr-om Column 2, Table [11-10.
2

Based on Table [11-8.

Source: Belt, Collins & Associates.
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Multiplier Mcdel Projections

A less-sophisticated, but more commonly used, type of model uses "per-
unit" on-site employment muitipliers based on ratios observed at similar types
of developments. This approach (which we will refer to as a "multiplier
model") was also used to derive employment estimates for this study, and
these are discussed below.

o Direct on-site employment

Operational employment is generally calculated on the basis of an average
ratio expressed in terms of the number of jobs or employees per hotel room,
condominium unit, or square foot of commercial space. It is a long-term
measure that is usuaily applicable once the operation of the facility has stabi-
lized, i.e. once the low occupancy rates and inefficiencies of the start-up
period have passed. According to Hastings, Martin, Hallstrom and Chew,
Ltd. (1979):

"For hotel operations, the overall statewide average is approximately 0.70
jobs per room. A recent study focusing on Big lIsland hotel operations re-
vealed a County average of just under 0.60 employees per room. Obvicusly,
this employment-to-room ratio varies from project to project, depending upon
hotel size as well as the scope and level of services offered. The Mauna Kea
Bt=::==.t:i'1l Hotel, for example, has a current ratio in excess of 2.00 employees per
room."

"In this analysis, the MLL! 450-room luxury hotel and Olohana's [now
Mauna Kea Land Corporation's] 400-room luxury hotel were estimated to pos-
sess jobs-to-room ratios of 1.1 and 1.2, respectively; these ratios reflect all
on-site employment as well as all employment related to the proposed recrea-
tional amenities. Ratios in excess of 1.0 are indicative of those types of
higher quality visitor accommodations associated with the contained resort
destinations envisioned for the South Kchala region. Other hotels were
estimated to generate direct employment based on a 0.70 job-to-room ratio,
which is consistent with the level of services envisioned and the size of the
hotel."

"Direct employment resulting from the condominium developments is
expected to be rather minimal. A survey of visitor-oriented condominium
projects on the Big Island revealed an average ratio of 0.18 employees per
condominium unit. This ratio is generally in keeping with the 0.26 jobs~to-
unit ratio for Neighbor Island apartment-hotel projects. The MLLI and
Olohana {Mauna Kea Land Corporation] condominiums, however, should result
in much lower employment ratios. These units will probably be marketed
toward more affluent owners who, on the average, woulid be less inclined to
actively rent their condominiums. The MLL| condominiums, for instance, will
likely be in the $200,000 to $400,000 price range. As a result, direct on-site
condominium employment is estimated based upon a 0.10 job-per-unit ratio."

The non-hotel resort commercial development for MLL! is estimated to
generate employment on the basis of 1.0 job per 200 square feet of commercial
space; full-time employment is estimated at 80 percent of total jobs. Mauna
Kea Land Corporation's commercial/industrial development is expected to be

111=-19
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weighted toward light industrial uses such as warehousing and, therefore, is
estimated to generate employment on the basis of one job per 1,000 square
feat of floor space (10 jobs per gross acre). Other facilities such as club-
housas, tennis complexes, clubs, and the like, would also contribute somewhat
to employment.

As shown in Table !i1-12, the development expected over the ten-year
period of concern would, according to the multiplier model, resuit in about
3,730 jobs on the resort sites. The proportion of these that are in commer-
cial, recreational, and other miscellaneous activities is relatively high (20
percent). This is an indication of the extent to which the two major projects
are expected to be largely independent, self-supporting communities.

To estimate the additionai, or incremental, effect of this increase in job
opportunities on the number of persons employed (i.e. the employed labor
force), a jobs-to-persons conversion factor of 0.92 is incorporated into the
analysis. The 0.82 conversion factor adjusts for multiple job holdings exhibi-
ted by the employed labor force and corresponds to the general County
average as calculated from DLIR statistics. Applying it to the job figures
shown in Table [11-12, it is estimated that there would be on-site employment
for 1,700 persons after five years and 3,400 persons after ten years.

o] indirect, off-site employment

As a result of the direct, on-site employment and the increased basic
economic activity created by the MLLI and Mauna Kea Land Corporation resort
developments, there will be additional off-site employment generated, both
within the North Kohala and South Kohala impact area and eisewhere. The
level of secondary or indirectly-generated employment to be created within the
impact area is generally estimated through the use of an appropriate employ-
ment multiplier. The employment multiplier is a factor which is applied to the
total number of directly-generated jobs to yield the total number of both
directly- and indirectly-generated jobs. As an illustration, the lowest poss-
ible employment multiplier would be a factor of 1.0; a 1.0 multiplier would
imply that each new job directly generated by the resort development would
indirectly create no new jobs within the impact area. In this extreme example
the resort developments would have no indirect employment effect within the
defined impact area.

In forecasting the indirect employment effects of the five-year MLL! and
Mauna Kea Land Corporation development plans, the appropriate employment
muitiplier is estimated by Hastings, Martin, Hallstrom and Chew, Ltd.
(1979:23) to be 1.1. Each direct, on-site job created at the resort develop-
ments is expected to generate an additional 0.1 off-site jobs within the impact
area. They believe that the 1.1 employment multipler is a reasonabie estimate
for a subregional impact area such as North and South Kohala. The total
indirect employment effect of the proposed developments should actually resuit
in a multiplier in excess of 1.1, but a substantial amount of this total indirect
employment increase would be absorbed in areas outside the defined impact
area. Also, a 1.2 multiplier is often considered appropriate for this type of
rural impact area;
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Table 111-12. On-site employment estimates derived using the multiplier

model: vyears 05 and 10.

No. Units in Operation Jabs Estimated No. Jobs4
Type of Facility Year 05 Year 10 per Unit Year 05 Year 10
Hotels 1,570 3,320 various> 1,445 2,670
Condominiums 1,230 3,000 0.1 125 300
Resort Residential 40 115 0.1 5 10
Commercial -1 -1 -1 275 540
TOTAL 1,850 3,520
1\/ar'ic'us.

2Es‘.timate based on one job per 200 sq. ft. GFA and 5,000 sq. ft. GFA
per acre for MLL! deveiopment; one job per 1,000 sq. ft. GFA and
10,000 sq. ft. GFA per acre for Mauna Kea Land Corporation; all
resort commercial development on Mauna Kea Land Corporation or MLLI
property; and estimates for recreational and club facilities made by
Belt, Collins & Associates.

Estimate by Hastings, Martin, Hallstrom and Chew, Ltd., assumed

1.1 jobs per rcom for MLL! luxury hotel, 0.4 jobs per room for MKBH
expansion, 1.2 jobs per room for first new Mauna Kea Land Corporation
hotel, and 0.7 jobs per room for other hotels.

Rounded.

3

4

Source: Compiled by Belt, Collins & Assaciates based on data supplied by
Hastings, Martin, Hallstrom and Chew, Ltd., and others.
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the 1.2 value is based upon employment muitipliers derived by an input-output
model of the economy of Kauai County. However, in recognition that a cer-
tain amount of resort development at Waikoloa would preceed that within the
Lalamilo Water System service area, Hastings, Martin, Hallstrom and Chew,
Ltd. (1979:24) concluded that: " . . . the Waikoloa development will prob-
ably experience the full 1.2 employment multiplier, and this, in turn, will
tend to reduce the effects generated by the MLLI and Mauna Kea Land Corpo-
ration developments."

Applying a factor of 0.1 indirect job per direct on-site job (i.e. the
indirect component of a total empioyment multiplier of 1.1) to the previously
estimated 3,770 jobs that would be created on the resort sites themselves (see
Table 111=12) gives a total of 380 indirect jobs. Hence, the total regional
empioyment estimate derived using this model is 4,150 jobs (3,770 plus 380).

Employment and Population Estimates Adopted for this EIS

As shown in Table !11-13, the estimates derived using the two models
differ significantly from one another, with those based on the input-output
approach being consistently higher. It is easy to speculate about possible

causes of the discrepancy, but rather difficult to deal with the topic in a
rigorously quantitative way. Because of this, and because of the difficulties
involved in carrying the range of estimates through all subsequent calcula-
tions, it was decided to chose a single set of numbers for use in this EIS.
These estimates, which are summarized in Table 111-14, are slightly closer to
the figures developed using the multiplier modei than to those from the
input-output modei. This reflects our belief that the latter almost certainly
underestimates the economic leakages that will occur from the regional
economy, especially during the ten-year development period discussed here
when the regicnal economy is still relatively immature.

Finally, it should be noted that the demand for water generated by the
ten-year growth pians for the area that would be served by the Lalamilo
water System would exceed that which could be provided by the proposed
system. Calculations indicate that the 5.2 MGD would be sufficient for approx-
imately 7.5 to eight years of the development now expected. Because of that,
the impact assessment discussed in this _report utilizes an eight- ear-timeframe.
This "Eight-Year Development Scenario! can also be found in Table 111-14.

While project-related increases in the resident population of a region are
typically of greatest concern, increases in the transient population also have
their effects. Because of this, estimates of this population companent were
also made. They are presented in Table {11-15.

Labor Force Availability

As indicated in Table 111-14, it is estimated that the development that
would be aillowed by the presence of the Lalamilo Water System would support
an additional 2,900 workers within the North and South Kohala region.
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Table 111-13. Estimated employment-induced population by vyear and
type of projection technique.

{2

) )

(-2 22

i

)

i

(-

.5

C

3
-

Year 05 Year 10
input/ Multiplier Input/  Multiplier
Output Qutput
Total Additional R.Fsort-ReIated 2,750 2,050 6,150 3,850
Jobs in Region
Total Additional Employed 2 2,530 1,890 5,660 3,540
Resort-Related Workers
Total Additionaﬁ Resort-Related 2,680 2,000 6,000 3,750
Labor Force
Total Additional Resort-Related 2,280 1,700 5,100 3,190
Labor Force Residing in Region
Total Additional Resort 1,570 1,170 3,520 2,200
Employment-Related. Households
Residing in Region
Total Additional Resort-Related’

Population Residé‘ng within: )
Whole Region _ 7 4,700 3,500 10,550 6,600
Latamilo System Servicg Area 3,300 2,450 7,400 4,600
Other Areas in Region 1,400 1,050 3,150 2,000

1From Table I11=-12.
0.92 workers
job
1.06 workers

a(Total additional resort-related jobs in region) X

3(Total additional employed resort-related workers) X Smployed worKers

4(Total additional resort-related labor force) x

0.85 members of iabor force residing in region
member of labor force

5'[‘otr;ll additional resort-related labor force residing in region divided by
1.45 labor force members .
househoid

6Total additional resort-reiated households residing within region times
3.0 persons per household.

TBased on estimated 70 percent of the induced population growth
within the region occurring within the Lalamilo Water System service
area. .

Source: Belt, Collins & Associates.
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Table I11-14. Project-related emiployment and population growth estimates

used in this EIS.

Total Additional Project-Related Jobs in Region
Total Additional Employed Project-Related Workers
Total Additional Project-Related Labor Force

Total Additional Project-Reiated Labor Force
Residing in Region

Additional Project-Related Households Residing
Within:
o] All of North and South Kohaia

- Lalamilo Water System Service Area
- Remainder of North and South Kohala

Additional Project-Related Population Residing
Within:
o All of North and South Kohala

- Lalamilo Water System Service Area
- Remainder of North and South Kohala

3,500
3,200
3,400
2,900

2,000
1,400
600

6,000
4,200
1,800

jobs
workers
workers

woarkers

households
households
househoids

persons
persons
persons

Note: This is the amount of growth that would result from development of
the propased Lalamilo System. [t would be achieved during the

eighth year of the ten-year development period summarized in

Table 11-12.

Source: Belt, Collins & Associates.
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Table i11=15. €stimated transient population used as basis for impact

analysis.

Approximate Av. Annual Av. No. Av. No.
Type of Unit No. of Units  Qccupancy (%) Persoens/Unit Transients
Hotel 2,500 75 1.9 3,550
Condominium 2,250 40 2.7 2,400
Resort Residential 75 25 3.0 50
TOTAL 6,000
3

Corresponds to figures used in the derivation of Table i11-14.

Source: Belt, Collins & Associates.

in order to understand the implications of this labor force requirement, it is
necessary to consider pepulation and ‘labor force participation trends within
the study area and elsewhere on the Big Island. For this study, these trends
were analyzed using a cohort-survival projection technique (Hastings, Martin,
Hallstrom and Chew, Ltd., 1979:24). The cohort-survival technique utilized is
a population projection model which basically recognizes and incorpaorates
three components of change. These three components are: (1) change
attributable to natural increase (i.e. the net effect of births minus deaths),
(2) change attributable 1o non-economically-induced net migration, and
(3) change attributabile to economically-induced net migration. A comprehen-
sive cohort-survival model measures each of the components on as detailed an
age-and-sex basis as is possible and projects the combined, anticipated effect
of these components upon a specified base population to a given future date.

In the Hastings, Martin, Hallstrom and Chew (1979:25) analysis,

n ., . the 1970 Hawaii County population census delin-
eation was initially carried forward in twa five-year
periods to 1980 using the comprehensive cohort-survival
technique. The overall County projections for this
ten-year period are basically identical to those contained .
in the State's latest State Tourism Study (1978); minor
adjustments were made n order to conform to the State's
Department of Planning and Economic Development
(DPED) 11-F population Forecast. Additionaily, projec-
tions over this ten-year period were estimated at the
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individual or combined Big Island district level. The
result was an estimated age-and-sex population profile
for the various individual or combined district delinea-
tions, one of which corresponds to the North Kohala and
South Kohala Districts impact area.”

UFor the ten-year projection period from 1980 to
1890, a modified cohort-survival technique was utilized.
with the modified approach, only the natural increase
and non-economically-induced migration components were
integrated into the projection; the third component of
economically~induced migration is omitted from the analy-
sis even though one of the major precepts of a compre-
hensive regional analysis model is the assumption that
population location is ultimately influenced by economic
or employment-related considerations. Nevertheless, by
making this adjustment it is possible to derive a rough
estimate of what the change in population would be if the
base population were to remain fixed in location and
allowed to age naturally over a ten-year period; non-
economicaliy-induced migration, which, in this analysis,
is represented by a positive net increase, is also treated
as a natural, though exogenous, element. Deleting the
economically-induced migration component allows for an
estimate of potentially available new labor force prior to
such migration. Comparison of this potential labor force
vis-a-vis the forecasted new employment needs yields an
approximation of the direction and magnitude of likely
economically-induced migration."

The Hastings, Martin, Hallstrom and Chew, Ltd. projections are summa-
rized in Table {I1-16. ' These figures represent a ten-year aging f an im-
mobiie resident population combined with five-year periodic incremental addi-
tions of non-economically-induced migration. It should be noted that, as
such, they assume that sufficient additional employment opportunities will
deveiop to support the increased population. Historically, such an even
balance between population and employment growth has not occurred, and the
figures are presented for discussion purposes only.

Using the modified cohort-survival assumptions of no net migration, the
Hastings, Martin, Hallstrom and Chew, Ltd. (1979:26) study concludes that:

"The resident population in the North and South Kohala
impact area is projected to increase from a 1980 base year
estimate of 7,400 to 8,300 by 1885 and 9,300 by 1990. Apply-
ing average Hawaii County age-and-sex-specific labor force
participation rates to the projected population profiles yielded
the following estimates for potentially available new labor
force within the impact area: an increase in the labor force
of approximately 400 persons from 1980 to 1985 and another
incremental increase of 400 persons from 1985 to 1990, [see
Table 111-16]. If the 1980 unemployment rate for the impact
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area is estimated at 9-10 percent, this would indicate a base year labor
force pool of approximately 300 available workers. Summing the unem-
ployed laber force pool and the projected labor force increases resuliting
from the "natural aging" population scenario results in total labor force
availability estimates of 700 persons by 1985 or 1,100 persons by 1990."

"Comparison of the impact area's labor force availability projection
of 700 persons by 1985 and 1,100 perscns by 1980 with the previously
astimated additional employment requirement by 1987, indicates a sub-
stantial labor force shortage."

Even if It were assumed that 100 percent of the projected available
regional labor force shown in Table |11-16 would be available for project-
related development, it is estimated that there would be a shortage of about
2,100 warkers. When one considers that resort development at the Waikoloa
Beach Resort will probably generate at least 800 to 1,000 job opportunities by
1990 and that agricultural and commercial development elsewhere in the

* Kohalas would add another 100 to 150 jobs to this, thereby diminishing the

labor force available to fill new jobs that are expected following construction

- of the water system, the magnitude of the labor farce deficit becomes ewven

greater. Assuming that about 75 percent of the workers associated with the
Waikoloa Beach Resort and 90 percent of the "other" workers in the region
would reside ‘in either North or South Kohala, it appears that in-migration of
as many as 2,900 workers could be required in order to supply the region's
labor force requirements under this scenario. [See Table Il1-17.] This
amounts to about 1,900 households.

Any answer to the question of where these in-migrants would come from
must, of necessity, be conjectural at this time. One view is expressed Dby
Hastings, Martin, Hallstrom and Chew, Ltd. (1979:28 and 29):

"The origination points of this potential in-migrating labor
force are extremely difficult to forecast with any meaningful ac-
curacy. The modified cohort-survival technique, however, as
applied to the Big Island, does identify areas or regions in which
the unabated "natural aging" growth process would probably result
in significantly iarge labor force surpluses in future years; these
areas could obviously provide a source of potentially available labor
force that might migrate inter-regionaily and possibly relocate into
the North and South Kohala impact area. The East Hawaii region
stretching from Hamakua to Ka'u and centered around South Hilo is
an example of such an area. Based upon the meodified cohort-
survival projection, unabated "natural aging" of the 1980 base year
population for East Hawaii results in resident population estimates of
69,500 persons by 1985 and 78,200 persons by 1990. Corresponding
labor force estimates total 29,700 persons and 33,400 persons by
1985 and 1990, respectively. Over this time period, East Hawaii's
share of total Big Island employment is forecast to decline from
approximately 72 percent in 1980 to 68 percent in 1985 and 63.5
percent in 1990; the declining capture rate reflects the relatively
faster growth rate anticipated for West Hawaii (i.e. North Kohala to
South Kona) as a result of visitor industry growth. Utilizing the
DPED's 1l-F employment forecast for the Big Island results in a
total East Hawaii employment forecast of 27,700 jobs by 1985 and
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Table 111-17. Calculation of estimated regional labor force deficit in
1980 assuming zerc net migration.

No. of Workers

Estimated Additional Labor Force Requirements by 1990,
North and South Kohala

1

o Project-Related 2,900
0 Other2 ’ 800
TOTAL ' 3,700
Estimated increase in Available Regional 3
Labor Force by 1990, North and South Kghala 800
Projected Labor Force foicit by 1990,
North and South Kohala ,
o Project-Related 2,250
__o Other 650
TOTAL ' 2,900

Terom Table 111-14.
25ee text for derivation.
3From Table {[1-16

'4Additional Labor force requirements minus projected additionai labor force

assuming zero net migration. Distribution between "project-related" -and
ngther" makes the simplifying assumption that the deficit will be distributed
in the same manner as the labor force requirements.

Source: Belt, Collins & Associates
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28,000 jobs by 1990. This indicated level of jobs would not be able
to support the labor force estimates of 29,700 and 33,400 persons
by 1985 and 1990 without exhibiting extraordinarily high unemploy-
ment and massive government transfer payments . , . "

"Faced with this prospect of probable out-migration from East
Hawaii, the economically logical seiution would be for the labor force
surplus to flow towards an area of labor force shortage, such as
the North and South Kohala impact area. This would appear to be
workable in light of the similar age characteristic of those persons
most likely to fill the visitor industry job requirements. If achiev-
able, this might also be the most ideal scenario from an overall
sacial impact standpoint. Considering the entire Big Island as a
single regional entity, this type of intra-regional relocation between
East Hawaii and West Hawaii would probably result in greater pasi-
tive, and lesser negative, overall socig~economic impacts than would
alternative forms of inter-regional relocation."

Other observers of the situation are inclined to believe that a substantial
number of the jobs in the resort industry wouid be filled by young transient
workers. This has very definitely been the case on Maui during a period of
rapid tourism growth similar to that projected for the lLalamilo Water System
service area. However, there are differences between the Maui and Hawaii
Island situations that complicate any attempt to draw a parallel between the
two.

Housing Impacts

As indicated in Table I11-14, it is expected that 3,700 more workers wil!
reside in the Kohalas in 1990 than at present. About 2,900 of this increase
is attributable to Lalamilo Water System-related growth and about 800 to Sther
regional growth. Because of the relatively small existing population of the
region and the significant distances that are involved, it has been assumed
that there wouid be no increase in the number of workers who reside in the
North/South Kohala region but who work elsewhere. Assuming 1.45 workers
per household (see Table i{1-18):

0 the number of households in North and South Kohala would increase
by 2,550 by 1990;

0 Lalamiloe Water System-related growth would amount to 2,000 house-
holds by 1990; and

0 550 of the new households would be composed of persons retained in
the region because of new employment opportunities.

The most recent County estimates indicate that there are currently about
2,700 dwelling units in North and South Kohala. The 2,000-household
increase that could follow the construction of the proposed Lalamilo Water
System would increase this by about 75 percent to a total of approximately
4,700 units. If the non-project-related increase of about 550 households is
considered as well, it is apparent that the number of dwelling units in the
region would have to almost double by 1990 if the region's housing needs are
to be met. This rate of development would, if spread relatively evenly over
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Table 111-18. Estimated number” of households and average household charac-

teristics, 1980-1920.

1980
North and South Kohala Districts
Number of Households 2,150
Average Household Size 3.45
Average Labor Force per Household 1.49
North Kona District
Number of Households 2,820
Average Household Size 3.47
Average Labor Force per Household 1.38-
South Kona District
Number of Households 1,520
Average Household Size 3.37
Average Labor Force per Househoid 1.46
Hamakua and North Hilo Districts
Number of Households . 2,250
Average Household Size 3.3
Average Labor Force per Household 1.36
South Hilo District
Number of Households 11,880
Average Household Size 3.53
. Average Labor Force per Household 1.4%
Puna District
Number of Households 2,500
Average Household Size 3.44
Average Labor Force per Househaold 1.53
Ka'u District
Number of Households 1,210
Average Household Size 3.48
Average Labor Force per Household 1.45

Hawaii County
Number of Households 24,370
Average Househoid Size 3.48

Average Labor Force per Household '1:49

L]

Source: Hastings, Martin, Hallstrom and Chew, Ltd.

2,500
3.35
1.39

13,550
3.45
1.47

2,820
3.44
1.53

3.46
1.46

27,600
3.42
1.48

1990

2,800
3.33
1.44

3,710
3.34
1.51

1,930
3.26
1.42

2,760
3.38
1.4C

15,430
3.40
1.45

3,220
3.40
1.50

1,560
3.43
1.45

31,460
3.38
1.45



the eight-year growth period that could be sparked by the availability of
water from the Lalamilo system, would amount to over 300 dwelling units per
year. Based on this, it appears that the provision of adequate housing will
be a major concern. Moreover, this rate of construction is unlikely to be
achieved, at least in the early years of the period, without significant partici-
pation by the major resort developers.

The exact location of project-related housing growth is, of course,
difficult to predict with certainty. The Kohala Community Development Pian
(which has never been officially adopted by the County) discussed several
growth options (Environmental Communications, fnc., 1976:4-15 to 4~21). |t
pointed out that allocating growth to existing communities would allow sharing
of existing public facilities and, therefore, tend to minimize public infrastruc-
ture costs. At the same time, however, it pointed out that such a palicy
would tend to result in very significant social impacts and would be inconsis-
tent with the existing County policy calling for development of support com-
munities In reasonable proximity to the proposed resort communities. After
reviewing County policies and discussing support housing development plans
with the Lalamilo- Water System service area's major resort developers, we
have concluded that about 70 percent of the resident population growth in the
Kohalas associated with the proposed project is likely to occur within the
Kawaihae-Puake area that wouid be served by the system. Conversely, 30
percent would be outside of it. These percentages have been translated into
actual numbers in Table |1[-19,

Table 111-19. Projected location of resident population growth expected to
follow completion of the proposed Lalamilo Water System.

Estimated Estimated Increase
Location Population Increase in No. of Households
Waimea 600 200
Waikoloa 300 100
North Kohala 300 300
Subtotal 1,800 600
Lalamilo Water System Service Area 4,200 1,400
North and South Kohala Toetal 6,000 2,000
Saurce: Belt, Coilins & Associates

It must be stressed that the actual population distribution that would be
achieved is so dependent upon specific County planning initiatives, the ar-
rangements for support housing made by prospective resort developers, and

F1-32



4

C.

-}

SRR

relative land and development costs at various sites that the estimated distri-
bution used in this report may not be realized. However, at present it
appears to be a relatively accurate assessment of what is most likely to occur.

Income and Retail Spending

The economic activity that would be fostered by the proposed water
system would affect personal income and increase retail spending. Hastings,
Martin, Hallstrom and Chew, Ltd. (1979:38-40) has studied these potential
effects, and the analytical framework which. they have established forms the
basis of the discussion which foliows. Because of the data base which is
used, all figures are expressed in terms of 1977 dollars, although the em-
ployment estimates are, in fact, based on the 1982 through 1990 time period.

information supplied by the State of Hawaii Department of Labor and
Industrial Relations (1977) indicates that the average wage per hotel job on
the Island of Hawaii in 1977 was 47,545 per year; this average reflects both
full-time and part-time/casual employment.  During the same year, the
average annual wage for all other non-hote!l service employment was $8,066.

The multiplier model described previously in this chapter suggests that
about 90 percent of the employment growth that would be allowed by the
increased water provided by the proposed water system would occur on-site.
The input-output model approach indicates that the on-site component would
be much smaller, probably about 70 percent. For the purposes of this
analysis we will assume that the best estimate is that 80 percent of the new
jobs would be in direct visitor industry jobs and that the average salary
would be $7,545 per year. Of the remaining 20 percent that are off the
resort sites, it is believed that about half (i.e. ten percent of the total) wili
be in non-hotel service employment at an average salary of $8,066 per year
and half in other industries at an average salary of $11,328 per year. [Note:
The first two wage rates are as reparted by the State of Hawaii Department
of Labor and industrial Relations (1977). The third is an unweighted average
of the rates reported in that source for manufacturing, transportation, retail,
communication, utilities, wholesale trade, finance/ insurance/real estate, and
government. ]

Based on the 3,500 jobs in the Kohalas that would follow construction of
the proposed waterline (see Table 111-14) and the salary rate distribution
presented above, it is estimated that the total wages associated with the
projected development would amount to $27.9 million per year. This is broken
down into $21.2 million at the resort sites themselves and $6.7 million in the
remainder of the Kohalas. No estimate was made of employment impacts out-
side the region, but some increase in jobs wauld obviously occur. Failure to
include extra-regional employment means that the figures presented above
probably underestimate the actual employment benefits that would occur.
Another factor which probably results in an understatement of income benefits
is the low average annuai income figure used for on-site employment. Hence,
according to Hastings, Martin, Halistrom and Chew, Ltd. (1979:38),

n_ . . the average annual wage estimate of $7,545 per employment
[sic] accounts for both full-time and part-time/casual employment.
For the destination resorts envisioned in this study, it is estimated
that 80 percent of the jobs will be full-time positions. A recent
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survey of Big Island hotels indicated that the current average of
full-time employment as a percentage of total employment is closer to
65 percent. Inasmuch as the $7,545 average County wage level
reflects the existing 65 percent full-time employment ratio rather
than the 80 percent full-time employment ratio which is forecast,
the average annual wage figure tends to be understated."

For a semi-rural area such as the North/South Kohala region, actual
retail spending is typically about 35 to 40 percent of gross income (Hastings,
Martin, Hallstrom and Chew, Ltd., 1979:40). Applied to the estimates cited
above, this would suggest that the overall retail spending impact would be
$10 to $11 million annually. However, a large amount of this spending is
expected to occur in larger commercial centers such as Hilo and, to a lesser
extent, Kailua-Kona. The resident retail expenditures most likely to occur
within the region will probably be weighted toward such items as groceries,
non-durable consumer goods, and services. Since these normally comprise
about 20 percent of gross income and consumers would probably purchase a
certain amount of other items in Waimea or other towns within the region, it
is believed that resident retail spending within the Kohalas would total about
25 percent of gross personal income, i.e. about $7 million. At $125 in sales
per year per square foot, such an increase in retail spending could support
about 55,000 square feet of commercial retail space within the region.

In addition to the increased resident spending discussed above, there
would also be very significant visitor spending. Ignoring expenditures by
visitors staying outside the region (e.g., at Kailua or Keahou) who make day
trips into it and who purchase items while there, average visitor expenditures
(in 1974 dollars) are estimated to be about $37 per visitor per day. From
Table I11-8, it can be seen that ten-year development plans for the region
would result in about 2.8 million visitor-days per year being spent in the
region by 1992. The water made available by the proposed Lalamilo Water
System would support only about eight years of growth, roughly the amount
equivalent to 2.25 million visitor-days per year. These visitors would spend
over $80 million per year (1974 dollars).

Hawaii County Public Benefit-Cost Analysis

Public water systems are seldom, if ever, supported purely by charges
to users. At the very best, it is expected that operating costs for a system
will be covered by user fees. Rarely is it possible to amortize the capitai
investment in a system from these fees. In the case of the proposed Lalamilo
Water System, roughly two-thirds of the capital cost for the first phase is
being paid for by the two major resort owners who stand to benefit most from
it. The remaining third would be funded with money appropriated by the
State Legislature. While no specific terms have been established for the
provision of the additional wells needed to bring the system up to its 5.3
MGD capacity, it appears likely that a similar formuia would be used to appor-
tion costs between developers and the public. If so, only two-thirds of the
initial public investment is likely to be recovered directly from developers.
This is rather typical of major public infrastructure items, however, and a
more appropriate analysis must take into account secondary (indirect) benefit-
cost relationships as well.
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The expected eight-year development scenario's long=-term, operational
impact on governmental revenues and expenditures was measured by Hastings,
Martin, Hallstrom and Chew, Ltd. (1979:40-46). Their analysis invoived a
systematic comparison of the additional government revenues that would be
generated by. the increase in the visitor population and the additional govern=
mental expenditures that would be incurred on pehaif of these same visitors.
The results of the comparison were expressed as 2a public benefit-to~cost
ratio. |n describing the analysis, the study stated:

"n order to simplify the analysis, the following assumptions
and preconditions are imposed. Public sector revenues and costs
are measured only as they relate to the local County government of
the Island of Hawaii. The ‘mcremental fiscal analysis encompasses
100 percent, or all, of the visitors expected to be attracted to the
proposed developments; this is not a critical assumption as long as
both revenues and costs are measured on an identical basis. The
fiscal analysis is measured in terms of 1977 doliars based upen 1977
revenue and cost relationships; this is a critical assumption since
the proposed developments are not scheduled for completion until
1982 at the earliest. However, in lieu of actually forecasting, in
detail, government expenditures at least three years into the
future, recent historical data provides the most reliable basis for
measurement. Data from 1977 also represents the most recent
comprehensive information on visitor spending which is a primary
component in the revenue calculation, Misrepresentations resulting
from the use of historical data will also be minimized, from a quali~
tative standpoint, to the extent that future increases in both per
capita visitor spending and per capita government expenditures
might offset one another. -

"The basic formulation for calculating revenues of expenditures
is patterned after the methodology utilized in the public sector
wenefit-cost analysis of the State Tourism Study. |ncreased reve-
nues at the County level are determined by converting total addi-
tional visitor spending into additional resident income by accounting
for leakage and multiplier factors. An applicable county-specific,
revenue-to~income coefficient is then applied to the additional resi-
dent income estimate to derive the projected increase in government
revenues. The algebraic representation is:

R = (VE)x (Q) x (R/Y)
where R = increased government revenues
VE = increased visitor expenditures
Q = visitor expenditures to resident
income conversion factor
R/Y = revenue to income ratio

“increased visitor spending levels (VE) can be measured on
either a daily or annual basis. The "Q" conversion factor may be
adjusted based upon the desired degree of the multiplier effect to
be measured. The revenue-income ratio (R/Y) may be adjusted for
exhibited elasticity over time. For this analysis, VE will be based
upon an average daily spending estimate subsequently converted
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into an annual estimate. Two values for "Q" are employed: .63,
which is applicable to the measurement of a direct and indirect
multiplier effect, and .88, which is applicable to the measurement of
a direct, indirect, and induced multiplier effect. (Department of
Planning and Economic Development, 1975.) The (R/Y) ratio is
estimated at 0.048 based on historicai data (Tax Foundation of
Hawaii, 1970-1978 [annuall).

WTable |11-20 presents increased revenue estimates based upon
the different "Q" values and under various assumptions of average
daily visitor spending. Hawaii Visitors Bureau (HVB) data for 1977
lists a single Neighbor Island visitor spending estimate of approxi-
mately $S0 per person per day. Since most of the envisioned
facilities are targeted for the visitor industry's carriage trade, it
seems reasonable to assume that this spending estimate is under-
stated for this analysis. Two alternative cases are presented in
Table 111-20, whereby the average daily spending estimate is in-
creased to $75 and $100, respectively. Based upon the estimated
5.2 days average length of stay, the two alternative spending
estimates correspond to average expenditures of $390 and $520 per
total visit per person, and even these estimates might be considered
too conservative. At any rate, six different revenue impacts are
calcuiated based  upon the two estimates for "Q" and the three
estimates of daily visitor spending; the values range from
$3,309,466 per year to $9,250,560 per year.

_ "Governmental costs are measured on an annual per capita
basis. County functions relating to public safety, highways, heaith
and sanitation, recreation, and capital improvements are allocated on
a de facto popuiation basis which includes a calculation for the
average daily visitor census. All other functions are allocated on a
straight resident population basis. The resuiting per capita costs
for the County of Hawaii in 1977 are presented in Table 111-21. As
shown in the table, annual direct cost per visitor is estimated at
$282.76, and annual cost per resident is estimated at $472.95."

The direct fiscal cast impact on the County of water system-related
development was estimated by multiplying the average daily visitor census
(see Table [11-15) by the annual cost per visitor, $282.76. The result,
$1,697,000, is a measure that is conceptually comparable to a revenue estimate
based upon a "Q" value of 0.63.

County government would also incur costs serving the population sup-
ported by project-related jobs. As a worst case example, one could assume
that all of the increased population is attributable to the project. If existing
per capita costs continued, these resident-related costs would amount to about
$2,840,000 ($472.95 times 6,000). However, at least part of these costs are
ones which the County would face regardless of whether or not the expected
resort development occurs because they would result from natural increase in
the population. Realistically, we believe that only about haif of the total,
i.e. about $1,400,000, would be attributed to the project. Combining this
figure with the $1,697,000 visitor cost estimate gives a total cost to the
County of about $3.7 million.
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Table 111-20. Estimation of increased Hawaii County government revenues
(1977 dollars).

Equation for Caiculating Increased Revenue (R): R = VE x Q x 0.048

Direct and indirect Multiplier Effect: Q = 0.63

Case |: Average Daily Visitor Expenditure (ADE) = $49.97
Annual Visitor Expenditure (AVE) = $18,240 ($49.97 x 365)
Total Annual Visitor Expenditure (VE) = $109,440,000
($18,240 x 6,000)

R = $109,440,000 x 0.63 x 0.048
R = $3,309,466

Case Il ADE = $75.00; AVE = $27,3 VE = $164,238,000
R = $164,238,000 % 0. 63 0 8
R = $4,966,557

Case Ill: ADE = $100.00; AVE = $36,500; VE = $219,000,000
R = $219,000,000 x 0.63 x 0.048
R = g6,622,560

Direct, Indirect and Induced Multiplier Effect: Q = 0.88 .

DE = $49.97; VE = $109,440,000 .

Case IV: A
R = $109,440,000 x 0.88 x 0.048
R = $4,622,746
Case V: ADE = $75.00; VE = %16 8,000 '
R = 164, 238 000 x 0.8 0.048
R = $6=937£413
Case VI: ADE = $100.00; VE = $219,000,000
R = $219, 000 000x088x0048
R =

$9, 250 ,560

Source: Calculations by Belt, Collins & Associates based on methodology
reported in Hastings, Martin, Hallstrom and Chew, Ltd., 1978.
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Table I111-21. 1977 Hawaii County government annuali per capita expen-

ditures.
1977 1977
1977 Expelndi- 1877 Populgtion Per Capita Per Capita
tures Estimates Annual Annual
Function (In 1,000) (Resident/de facto) Resident Cost Visitor Cost
General $ 5,605 79,200 $ 70.77 g ==
Government
Public Safety 11,090 85,700 129.40 129.40
Highways 3,761 85,700 43.89 43.89
Health and 1,205 85,700 14.06 14.06
Sanitation
Public Welfare 506 79,200 8.39 -
Public Schools 226 79,200 2.85 --
Recreation 3,128 85,700 36.50 36.30
Interest 2,122 79,200 26.79. --
Bond 2,247 79,200 28.37 .-
Redemption
Pension and 3,330 79,200 42.05 -
Retirement
Cash Capital 5,049 85,700 38.91 58.91
Improvements
Miscellaneous 1,027 79,200 12.97 -—
TOTALS $39,295 $472.95 $282.76

1Expenditures are for the fiscal year ending in 1977, as reported in Govern-
ment in Hawaii, 1973, published by the Tax Foundation of Hawaii.

2'i'he 85,700 figure represents the de facto population and 79,200 represents
the resident-only population. The population estimates are as of July 1,
1977, as reported in Data Book 1979 of the State of Hawaii's Department of
Planning and Economic Development.

Source: Hastings, Martin, Hallstrom and Chew, Ltd., 1979:44.
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Taking the revenue and cost estimates together, it is possible to caicu-
late benefit-cost ratios for the proposed system. These are displayed in
Table 111-22 and indicate that the increases in County revenues are likely to
exceed increased costs by from 48 percent to nearly 300 percent. Since the
methodology and assumptions used with respect to visitor spending are be-
lieved to be extremely conservative, it is uniikely that the estimates exagger-
ate the net fiscal benefits to the County.

Table i11-22. Summary of Hawaii County government fiscal benefit-cost
ratios for the Lalamilc Water System Project (1977 dollars).

Direct and Indirect Effect

Benefits: Case | = $3,309,466
Case Il = $4,966,557
Case |1l = -$6,622,560

Costs: Cases |, Il and I} $282.76 x 6,000 = $1,697,000

Benefit-Cost Ratios: Case | = 1.95
Case Il = 2.93
Case If1 = 3.90
Direct, Indirect and Induced Effect
‘Benefits: Case |V = $4,622,746
Case V = $6,937,413
Case VI = $9,250,560

($282.76 x 6,000) + ($472.95

Costs: Cases |V, V and VI
x 6,000 x 0.5) = $3,115,000

Benefit-Cost Ratios: Case IV = 1.48
Case V = 2.23
Case VI = 2.97

Source: Belt, Collins and Associates based on methodology outlined in
Hastings, Martin, Hallstrom and Chew, Ltd. (1979).

State Government Benefit-Cost Analysis

A statewide government benefit-cost analysis was performed by Hastings,
Martin, Hallstrom and Chew, Ltd. (1979) subject to the same assumptions and
preconditions set forth in the Hawaii County-specific analysis except that the
fiscal impacts were measured at the State level. The model for estimat-
ing fiscal impacts was, again, patterned after the methodology utilized in the
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State Tourism Study. Revenues are estimated based on the following alge-
braic representation:

R = (VE) x (Q) x (R/Y)
where: R = increased government revenues
VE = increased visitor expenditures
Q = visitor expenditures to resident income
conversion factor
R/Y = revenue to income ratio

Costs are estimated on an annual per capita basis.

Table !11-23 presents estimates of increased government revenues for the
State of Hawail as expressed in 1977 doilars. Six different cases are pre-
sented as derived from combinations of three different visitor spending esti-
mates and two different vaiues for the "Q" factor. The statewide average
daily expenditure per visitor in 1977 was estimated at $54.62 by the Hawaii
Visitors Bureau (HVB). This statewide estimate is approximately nine to ten
percent higher than the HVB's neighbor island visitor spending estimate of
$49.97. Assuming this relationship to be typical on an average basis, we
have utilized daily visitor spending estimates of $54.62, $82.00, and $110.00
in the revenue estimation analysis. In conjunction with "Q" values of 0.63
and 0.88 and given a revenue-to-income (R/Y) ratic of 0.135, estimated
increased revenues range from $11,532,000 to $28,512,000 at the State govern-=
ment Level. [The (R/Y) ratio of 0.135 is consistent with that utilized in the
State Tourism Study, Public Revenue-Cost Analysis (DPED, 1978).]

State government costs on an annual per capita basis for visitors and
residents for 1977 are shown in Table 111-24. Annual per capita cost per
visitor is calculated at $234.74, and annual per capita cost per resident is
$1,540.20. The direct fiscal cost impact is estimated at $1,408,000 by multi-
plying the forecasted average daily visitor census (6,000 persons) by the
annual per capita visitor cost ($234.74).

The State government would also incur costs serving the population
supported by project-related jobs. As a worst case example, one could
assume that all of the increased population is attributable to the project. If
existing per capita costs continued, these resident-related costs would amount
to about $9,240,000 ($1,540.20 times 6,000). However, at least part of these
costs are ones which the County would face regardless of whether or not the
expected resort development occurs because they would result from natural
increase in the population. Realistically, we helieve that well under half of
the total should be attributed to the project. The remainder would occur
even without the proposed project. However, if we take S0 percent as a high
estimate of the project's statewide population impact, we get increased costs
of $4.6 million. Combining this figure with the $1,697,000 visitor cost esti-
mate gives a total cost to the State of about $6.3 million.

Taking the revenue and cost estimates together, it is possible to-calcu-
late benefit-cost ratios for the proposed system. These are displayed in
Table 111-25 and indicate that the increases in State revenues are likely to
exceed increased costs by from 136 percent to nearly 1,355 percent. Since
the methodology and assumptions used with respect to visitor spending are
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Table 111-23. Estimation of increased State government revenues (1977
dollars).

Equation for Calculating Increased Revenue (R): R=VE x Qx 0.135

Direct and Indirect Multiplier Effect: Q = 0.63

Case |: Average Daily Visitor Expenditure (ADE) = $54.62
Annual Visitor Expenditure (AVE) = $19,940 ($54.62 x 365)
Total Annual Visitor Expenditure (VE) = $119,640,000
($19,940 x 6,000)

R = $119,640,000 x 0.63 x 0.135
R = $11,532,000

Case |1: ADE = $82.00; AVE = $29,930; VE = $179,580,000
R = $179,580,000 x 0.63 x 0.135
R = $15,273,000

Case itl: ADE = $110.00; AVE = $40,150; VE = $240,000,000
R = $240,000,000 x 0.63 x 0.135
R = §20,489:000

Direct, Indirect and Induced Multiplier Effect: Q = 0.88

Case |IV: ADE = $54.62; VE = $119,640,000
: = $119,640,000 x 0.88 x 0.135
$14,213,000

= $82.00; VE = $179,580,000
$179,580,000 x 0.88 x 0.135
$21,334,000

Case V:

w)
Hnm

= $110.00; VE = $240,000,000
$240,000,000 x 0.88 x 0.135
$28,521,000

Case Vi:

DO AWAOPp VA
o
uum

Source: Calculations by Belt, Collins & Associates based on method-
ology reported in Hastings, Martin, Hallstrom and Chew, Ltd.
- (1979b).
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Table |il-24. 1977 State of Hawaii government annual per capita expendi-

tures.
Populatior?
Expenqi- Estimates Per Capita Per Capita
tures {Resident/ Annual Annual

Function (Millions) de facto) Resident Cost Visitor Cost-

General $ 80.9 891,400 $ 90.76 g --
Government

Public Safety 65.3 969,200 67.38 67.38

Highways 28.3 969,200 29.20 29.20

Natural 15.3 969,200 15.79 15.79
Resources

Health and 24.8 969,200 25.59 25.58
Sanitation

Hospitals and 73.3 891,400 82.23 --
Institutions

Public Welfare 203.5 891,400 228.29 --=

Education/ 425.2 891,400 477.00 --
Public Schools

Recreation 12.1 969,200 12.48 12.48

Utilities and 37.7 891,400 42.29 -
Other Enterprises

Debt Service/Bond 108.7 891, 400 121.94 --
Redemption and '
Interest

Retirement and 49.6 891,400 55.64 -
Pension

Employees Health 11.5 891,400 12.90 -
Insurance '

Unemployment 99.7 891,400 111.85 --
Compensation

Urban 38.1 891,400 42.74 -
Redevelopment

Cash Capital 81.7 969,200 84.30 84.30
improvements

Miscellaneous 35.5 891,400 39.82 -

TOTALS $1,391.2 $1,540.20 $234.74

1Expenditures are for the fiscal year énding in 1977, as reported in Govern-

ment in Hawaii, 1978, published by the Tax Foundation of Hawaii.

zThe larger number represents the de facto population and the smaller number

represents the resident-only populatien. The population estimates are as of
July 1, 1977, as reported in the State of Hawaii‘'s Department of Planning
and Economic Development, Data Book 1879.

Source: Hastings, Martin, Hallstrom and Chew, Ltd. (1979b).
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Table 111-25. Summar;y of State government fiscal benefit-cost ratios (1977
dollars).

Direct and Indirect Effect

Benefits: Case | = $11,532,000
Case Il = $15,273,000
Case 111 = $20,483,000

Costs: Cases |, Il and (1! $234.74 x 6,000_= $1,408,000

Benefit-Cost Ratios: Case | = 8.19
Case || = 10.85
Case 11l = 14.55
Direct, Indirect and !nduced Effect
Benefits: Case 1V = $14,213,000
Case V = $21,334,000
Case VI = $28,512,000

Costs: Cases IV, V and VI . ($234.74 x 6,000) + ($1,540.20

x 3,000) = $6,029,000

Benefit-Cost Ratios: Case IV = 2.36
Case V = 3.54
Case VI = 4.73

Source: Hastings, Martin, Hallstrom and Chew, Ltd.

believed to be extremely conservative, it is uniikely that the estimates exag-
gerate the net fiscal benefits to the State.

Property Tax Burden

It is expected that a relatively large propartion of the deveiopment that
would be allowed by the proposed water system would occur on property
owned by Mauna Loa Land, Inc. and Mauna Kea Land Corporation. Pre-
sumably, these developers and the Puako property cwners who have already
applied for development permits have taken this into consideration in their
plans and would not be adversely affected by it. However, other property
owners in the region may not be so well positioned.

Of particular concern are individuals and families with low or fixed

incomes who might find it difficult to pay the higher property taxes that
would be imposed if the assessed valuation of their land should rise as a
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result of nearby development. Such property owners are always able to
escape the financial burden by selling their land at the inflated price and
moving to another, less expensive area. However, the social and psycholog-
ical impacts associated with forced relocation can be high. Because of this, it
is important that consideration be given to means of sheltering needy resi-
dents from the tax effects of the expected increase in property values.
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DESCRIPTION OF SOCIAL SETTING AND SOCIAL IMPACTS

Construction and operation of the proposed Lalamilo Water System would
have virtually no direct social impacts on the existing residents of the
Kohalas. However, the indirect effects on the community of secondary growth
permitted by the project are expected to be substantial. As part of this
investigation, Public Affairs Advisory Services, Inc. (December 1879) con-
ducted a social impact assessment study. The most relevant portions of their
final repart are reproduced below.

THE SOCIAL ENVIRONMENT

A. Social elements making up the sacial environment have served
as a background for this assessment. The following are
examples: i

1. Social assets of individuals and families such as health,
education, vocational training, employment, diligence,
self-reliance, financial security, safety, family stability,
morality, respect for property of others, obedience,
solvency, breathing spaces, tranquility, quiet;

2. Social liabilitles of individuals and families such as illness,
ignorance, vocational unfitness, unemployment, laziness,
dependency, financial insecurity, danger, family break-
down, immarality, vandalism, delinquency and crime,
indebtedness, .congestion, disturbance, noise;

3. Social reilationships such as mutual respect, friendliness,
neighborliness,’ cooperation, tolerance, mutual trust,
loyalty, "aloha," and the reverse: disrespect, hostility,
exclusiveness, conflict, intolerance, distrust, disloyalty,
"stink eye";

4, Social groupings such as families, clans, clubs, churches,
other special interest groups, community. organizations,
neighborhoods and communities;

5. Social programs such as medical care, mental health
services, education, job training, rehabilitation, police
nrotection, fire protection, help with housing, financial
assistance, family and child welfare, services to the
elderly, sports and recreation, culture and the arts, legal
aid, social research, counseling, religion.

B. Human resources in the immediate impact area of North and
South Kohala have not been measured with any comprehensive-
ness and accuracy since the 1970 dicennial census.* More

*For data compiled by the U.S. Census Bureau and the State Department of
Labor and Industrial Relations, see Tables 1, 4, 5 and 6 of the Economic Im-
pact Analysis.
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recent tentative estimates of the size, distribution and growth of
the resident population are shown in Table I11-26. In any event,
respondents who have resided in the area for the past 10 years
have seen the following:

1. North Kohala

a. a slight increase in population when many expected a
decrease,

b. relocation of families moving to new homes within the
district,

c. a steady in-migration of persons from off the island
and from outside the state,

d. an increase in persons commuting to jobs outside the
district,

e. a continuing exodus of younger persons who have
grown up in the district.

2. South Kohala

a. a marked increase in population,

b. the growth of an entirely new community at Waiko-
loa,

c. a steady in-migration of persons from off the island
and from outside the state,

d. a noticeable increase in the ratio of haoles (Cau-
casians),

e. a continuing exodus of young persons who have
grown up in the district,

f. and recently, the breaking of ground for hotel
development at Anaehoomalu and for the Mauna Loa
Land, Inc. golf course and utility systems.

THE SOCIAL IMPACT ASSESSMENT: ITS LIMITATIONS AND ITS
USEFULNESS

A..

™~

ek Lk e daiatie e

Limitations of social impact assessments should be understood.

Criteria for assessing a social impact are by their very nature
often subjective and imprecise because what one is attempting
is a judgment of whether a change affecting the social side of
the individual, family, neighborhood or community is for the
better or for the worse. What one person may consider a
positive change may be a negative one in the judgment of
another. Take the example of an attractive island girl who
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TABLE III-26, RESIDENT POPULATION OF COUNTIES AND DISTRICIS: 1970 TO 1978

— =

Percent

change,
April 1, July 1, July 1, 1970-

County and district 1970 1977 1/ 1978 1/ 1978 2/
. The SCALE .ccvnsccenes . 769,913 891,400 896,600 16.4
Honolulll ceececacavenscacanes 630,528 717,600 719,600 14.1
Honolulu ...... ceessecsens 324,871 353,600 352,100 8.4
Koolaupoko ..... cesacnnee . 92,219 103,600 104,000 12.8
Ko0lauloa .ccceesccesss cean 10,562 12,900 13,000 22.9
Waialua ..ceves cecsensea . 9,171 10,100 9,900 8.3
WahiawWad ececvcecacosesen cesns 37,329 42,200 42,600 14.1
Walandae c.ceccvaressnscsss 24,077 27,100 28,100 16.6
EWA ceccvasasnsncsncsnanns 132,299 168,100 169,800 28.3
Hawaii ceevvecccccnane seacne 63,468 79,200 80,900 27.4
PUNA ccaasceoaccns ceasenan 5,154 8,100 8,300 61.9
South Hilo .ccevcecass ceen 33,915 40,500 41,000 20.9
North Hilo t.eevecoecas can 1,881 2,100 2,000 4.6
Hamakua eeccace- cesnensas . 4,648 5,200 5,400 15.7

North KORAlA ..evveveveres 3,326 3,500 1,500 5.9 1
South Kohala ...cecc0ca- .e 2,310 3,200 3,400 49.0
NOTER KOUA evevevvevecoces %,832 7,800 8,400 72.9
South KON@ eecscccoscscsne 4,004 4,800 4,800 20.9
Kia'tl ceevceccens ceacsncn ces 3,398 3,900 4,000 18.2
Maul and Kalawao ........ cee 46,156 60,300 61,400 33.1
HARA .ccaceccnscscsncanasas 969 1,200 1,200 23.1
Makawdo cceccesences ceemses 9,979 13,500 14,200 42.8
Wailuku ..ecvecees cesasane 22,219 28,800 29,300 31.9
L3haind cecececcecccecs . 5,524 8,100 8,100 47.4
Lanai .tcevecececnccscas saw 2,204 2,200 2,100 -4.2
"Molokai seececee-- arencnce 5,08% 6,300 6,200 22.9
Kalawao ccsscccccsansances 172 200 200 -3.4
Kaual ceceveccccscccsanasses 29,761 34,400 34,700 16.6
Waimea scccsveccccccs csane 7,569 8,300 8,200 8.5
KOloA seeocecansne cesemane 6,851 8,000 8,200 19.3
Lihue ........ cerccscensan 6,766 7,700 7,700 14.3
Kawaihau ........ cessasnes 7,393 8,800 8,900 20.6
Hanaleif ........ teassas o 1,182 1,700 1,700 40.3

1/ Independently rounded and may not add exactly toe the indicated totals

and subtotals.

2/ Computed from unrounded data.

Source:

Bawaii State Census Statistical Areas Committee, Estimated

Population of Hawaii by Districts, 1978 (Report CIC-42, August 30, 1979).
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has the option of settling down in her rural community with a
stable marriage, children, and part-time work to suppiement
her husband's modest income or of geing into the entertainment
field of tourism, meeting and marrying a well-to-do outsider,
living away from the islands much of the time, 'seeing the
world," but constantly on the move and having no children.
By what criteria does one judge the impact of tourism on the
girt who is drawn away from her community? The answer lies
in the mind of the observer. This inveolves a subjective judg-
ment.

Measuring the extent to which an action has a social impact
can rarely, if ever, be precise for the simple reason that such
actions as creating a resort development never occur in isola-
tion from other forces of social change. The approval of a
resort development has been preceded by a series of other
events and decisions. Likewise, one cannot expect an evalu-
ator to establish firm “"cause and effect" relationships. Neither
is there any sure method of accurately measuring the "net" of
the gains and losses when positive and negative impacts are
weighed one against the other. An example is seen in the
opening up of the Mauna Kea Beach Hotel and the closing down
of the Kohala Sugar Company. Resort employment income
replaced sugar employment income at the expense of some
family security and stability. It is a question of how one
evaluates the tradeoffs.

Usefulness of such a social impact assessment may be in
doubt, not only because of the limitations noted above, but
because proponents and opponents of a given project action
will attempt to take advantage of these circumstances to sup-
port their particular cause. However, the social impact assess-
ment provides the individual, family, neighborhood, special
interest group, community association, developer, government
agency, public or private organization, etc. with the foilowing
useful information:

1. It alerts interested parties to the possible and probable
social consequences of the action being taken.

2. It gives the reader an idea of how the various segments
of the public perceive the impending action at a particular
time. :

3. It points up actions which can be taken to help enhance
positive impacts and minimize negative ones.

In judging the usefulness of a social impact assessment, one
should recognize the following:

1. What people believe and feel (their perceptions and atti-
tudes) are, for them, their realities. In the social sector
where much is in the sphere of intangibles, it serves
littie purpose to discredit points of view because they
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seem unreasonable or irratichal. They must be recog-
_nized as some of the forces that lead persons into action.
This social impact assessment contains data which indicate
what the people of the Island of Hawaii, and, in particu-
lar, the districts of North and South Kohala, perceive
and feel about resort developments in the South Kohala
area. This needs to be known and taken into acceunt in
proceeding with the development and in dealing with its
impacts on the people.

2.  The social impacts of many actions can be modified for
better or for worse. The dynamic nature of the process
of social change, over time, which involves the elements
enumerated eariier in this report, makes possible con-
scious action to formulate plans and influence decisions
and thus modify results. There need nat always be the
same finality that one finds in certain irreversible actions
that, for example, change the physical environment
permanently.

Public participation in the preparation of this assessment has
included the following:

1. Drawing on existing documents which contain data on the
public's knowiedge, attitudes, and perceptions and of the
social impacts elsewhere of projects similar to the develop-
ment being proposed. '

2. Surveying the public as a whole, including the so-called
"silent majority."

3. Conducting interviews with selected organizational repre-
sentatives and community leaders in the North and South
Kohala area.

This participation has added to the credibility of the assess-
ment as a reflection of how the people of the Island of Hawaii,
and especially those in the North and South Kohala districts,
view the impending development and its likely impact. This
process has made it possible to inform some of the community
leaders of factors which are included in a social impact assess=
ment, to obtain their helpful contributions to the assessment
and to discuss ways in which the residents of the area can
‘take steps to enhance positive and minimize negative impacts.

This participation has already opened the way to a hoped for,
on-going dialogue between those who are bringing about
changes and those who will be helped and/or hurt by the
changes.

For a list of contacts refer to Appendix C.

Application of the findings in this assessment depends on the
following actions:
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1. The use made by those who are involved in wvarious aspects of the
development projects,

2. The extent to which the EIS document is publicized and made avail-
able to interested parties,

3. The steps taken by individuals and community groups to help shape
the impact they will feel,

4. The advance planning and follow-through that public officials and
government agencies undertake to see that government programs
meet the service needs of the people without the customary delays.

SECONDARY SOCIAL IMPACT POTENTIALS

Features and Elements of the First Ten Years (1980-1990) of the Development
Complex that are Expected to have Socjal Impacts

The Lalamilo Water System will make possible the building and operation of
hotels, condominiums, single-family residences, commercial and light industrial
facilities” (including restaurants, shops, etc.), landscaping, recreational
amenities (including golf courses, tennis courts, swimming pools, etc.), boat
facilities and historical and cultural parks.

Within the premises will be a wvariety of physical, economic and social
programs and activities participated in by individuais and groups made
up of hotel guests and project residents, management personnel, employ-
ees, entertainers, and vendors, as well as the public. The following
features and elements of this development can be expected to have
significant social impacts.

1. The transformation of open space to occupied space; of relatively
unproductive land to productive use and of practically uninhabited
areas to a populated resart development with varied activities.

2. The growth of economic activity especially employment.

3. The accelerated growth of population, both resident and visitor.

while it is recognized that actions taken and impacts felt are interrelated
parts of a dynamic process, they are dealt with under separate headings
for clarity of presentation.

Social Impacts that will Likely Occur

Social Impact of Transforming Open Space to Occupied Space

Most of the area of the development site has had aimost no public use due to
its unsuitable lava terrain and thickets of kiawe. Archaeological sites, especi-
aily the petrogiyph fields and the trails, have been so difficult to reach that
few have enjoyed them. The planned development will open up the area for
productive use with resort buildings, landscaped grounds, parks and pro-
tected archaeological sites accessible to the public.
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Many of the commercial, cultural and entertainment facilities and activities will
be open to the public and thus provide a source of social enjoyment,

In these respects, the impacts feit by the public should be generally positive.
Much, of course, depends on the kind of relationship the management estab-
lishes with the community in the course of the growth of the project, the care
with which archaeological sites are respected and protected and the way in
which public access to the facilities is handled.

Adverse reaction to the change can be anticipated by those who place a high
value on Keeping the area in its nnatural" state and preserving as much open
space as possible. It is likely some will object to any disturbance close to
the archaeological sites.

The transformation of this undeveloped area for use as a resort development
will have an impact on the Puako Community because of its proximity. The
two rows of homes and second homes {plus an apartment building) that border
the beach road lie between Mauna Loa Land, Inc.'s property and the ocean
along approximately two miles of the.coastline. Property values, and thus
taxes, have risen rapidly in the past few years due in part to outside specula-
tors. Owners on fixed incomes face the option of either meeting the higher
taxes or moving out. Thus, there is an air of uncertainty about the further
impact as the resort developments are built and attract more speculators. On
the positive side is the prospect of having retail outlets close by. At present,
shop;;ing is done in Kawaihae (eight miles away) or Waimea (fifteen miles
away). .

Social Impact of Economic Growth

The increased business and employment which will be génerated by the resart
development will have far-peaching consequences for the resident population
because the economic impacts* will have immediate social impacts.

a. Cost of Living

The prices of basic consumer goods and housing can be expected 1o
rise more than the norm as the demand exceeds the supply. Retail
outiets will have higher overhead as new businesses replace family
stores and local consumers are attracted to the newer and more
expensive outlets and goods. In the long term, the development
may result in attracting some discount retail outlets to the area
when the size of the consumer population and competition among
vendors warrants it.

The inflationary impact of the development has aiready been felt in
the housing market as investors speculate on the anticipated de-
mand, buy into the area, primarily into the Waimea/Kamuela and
Puako communities.

*
Refer to the Econcmic Impact Analysis.
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Employment

The social impact of the new job opportunities that could arise
following implementation of the project would depend on several
factors, among which are the following:

- Extent and rate at which labor requirements exceed the resi-
dent supply and thus require importation of workers from
outside the region.

- Degree to which the new jobs may conflict with the mores,
value systems and patterns of daily living of individual job
seekers.

- wages, working conditions and social status in the newly
created employment as compared to customary on-going employ-
ment in the job seeker's community.

- Extent to which workers are enticed away from locally estab-
lished businesses, other resorts in the Kohala-Kona areas or
are imported.

- Extent to which there is a reduction in the numbers of persons
dependent on government support via public assistance, unem-
ployment compensation, fooed stamps, Medicaid, etc.

- Extent to which the appropriate government educators gear
their programs to provide residents training for these jobs far
enough ahead so that they can be qualified at times of initial
offerings. '

Labor Demand and Supply

The social consequences of the above anticipated shortage of local
labor can be far-reaching. Some labor must be imported because:

- The local population is not large enough and local industry has
not been extensive or diversified enough to have produced an
adequate supply of workers with the necessary skKills.

- Manpower training programs have not been geared to train
residents who have the potential, and the government requires
- a long lead time.

The in-migration-of workers needed to fili the expected jobs will
likely create problems.

- A growing ratio of newly arrived workers and their families,
added to the newly arrived small business operators serving
them, will likely change the established ethnic ratios in the
community.
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Creation of a housing shortage with its consequent inflated
rents for temants and increased profits for landlords will be
part of the impact.

Depletion of the labor supply of others in competitive enter-
prises will possibly lead to tension between residents and
newcomers.

Presence of a group of temporary, single workers who have no
local community or family ties, and who may feel little or no
responsibility to respect local customs, can be expected to
cause an increase in social problems related to drinking,
gambling, womanizing, etc.

Should those responsible for manpower training fail to help prepare
residents for anticipated job opportunities, the social conseguences
could include one or more of the following:

Local residents will miss chances to get jobs, qualify for new
occupations, or get promotions.

If the shortage is acute enough and the affirmative action
programs aggressive enough, resident workers may be hired
into jobs beyond their capacities and later demoted or dis-
missed or given a false sense of accomplishment.

Conflict with Lacal Mores, Values and Pattern's of Daily Living

(Life-Styles)

The demand of some jobs in the visitor/resort industry where a
majority are filled by females, will make it difficult for certain
residents to accept employment, or upon acceptance, may resuit in
social conflict and problems because of one or more of the following:

Duties the employee must perform will sometimes be in conflict
with accepted community standards, family expectations, religi-
ous values or the individual's own standards.

Persons with. whom the employee works and/or the type of
customers served will often be ones he or she would not norm-
ally associate with or maintain the particular type of relation-
ship with.’

The circumstances of unaccustomed regularity and hours of
work, separation from family members, commuter travel and
independent income will place an undue strain on, some individ-
uals and on their family relationships.

Changes in the housewife's role to that of a breadwinner
outside the home will create some:conflict and even divorce.
However, because (1) there has been the precedent of the
Mauna Kea Beach Hotel, (2) the community has experienced a
wider acceptance of the emancipation of women, and (3) so
many have been exposed to the persistent and penetrating
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influence of television, the rate of family conflict and break-
down by reason of such employment likely wili be less.

- Children will receive less parental supervision and thus an
increase in rates of child neglect, deviant behavior and even
delinguency can be expected.

Employment as a Learning and Broadening Experience

On the other hand, the employment opportunities offered residents
will provide some useful experiences.

- Duties performed can help improve the employee's skills,
self-discipline, self-confidence, and sense of self-worth.

- New skills can be learned.
- There will be opportunities for training off the job.

- On-the-job contacts with a variety of people can be a positive
broadening experience.

- The demand for entertainers, artists and craftsmen will pro-
vide opportunities for residents to profit from their skills in
music, dancing, painting, sculpturing, crafts and other arts
and will give them exposure that can lead to bigger things.

Employee Housing

The eventual mix of additional housing required by employees and
their families, both in terms of location, development, ownership
and management has not been decided. Various options are under
study.

Such housing has social impact considerations, including the follow-

ing:

- Extent to which needed housing is provided by the resort
developers, outside developers, individual builders, the employ-
ees, the government, or by the families and friends who share
their own homes. '

- Location of such housing in relation to the development site
and existing communities.

- Cost of housing to employees and their families.

- Amenities provided in connection with any sizable develop-
ments.

- Desirability of housing provided employees in comparison to
employee housing offered by other employers.

- Inflationary impact on the communities in the region.
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g. Employment Prospects

Judging by past experience of similar employment in the impact area
and more specifically by the high degree of interest reflected in a
recent survey (refer to Table 111-27), it is likely the response will
be as follows:

- interested North and South Kohala residents who qualify and
are unemployed, underempioyed or seeking a change in jobs,
will want to benefit from this opportunity.

- Young persons whe might otherwise be forced to leave the area
and seek employment elsewhere, will seek jobs in order to
stay.

- Interested Big Island residents outside the Kohala area can be
expected to take advantage of this employment, a better option
than bringing workers from off the island.

h. Social Impact of Fuil Employment on the Community (beyond economic
considerations)

Such employment will result in:

- Reduced costs of public assistance, food stamps, unemployment
benefits, Medicaid, etc.

- Restoration of self-reliance and pride among unemployed abtain-
ing work.

- Less idleness and related problems of delinquency among those
youth who succeed in the job market.

Social Impact of Resident Population Growth

By 1990, it is estimated there will be about 6,300 residents added to the
population of North and South Kohala as an outgrowth of the development
(refer to Appendix D). Other projects will generate additional population.
Such an increase in the ratio of new residents to already established resi-
dents will have far-reaching social impacts.

a. Community Affairs

Those who have been accustomed to conducting community affairs
with feilow residents in a mutually understood social system will
face increasing adjustments as more new residents move in wanting
to make changes in accordance with the socio-cultural patterns of
their previous places of residence or origin.

Some long-term residents will find their low-key participation in
community affairs and decision-making by consensus upset by the
combination of newcomers who are more vocal, articulate and dominat-
ing.
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TABLE III-27.

' REACTION TO THE RESORT DEVELOPMENTS PROPOSED IN
THE SOUTH KOHALA COASTAL REGION: ALL RESPONDENTS*

KOHALA/ ENTIRE

REACTION WAIMEA KONA ISLAND
I think it's an excellent idea 35.1% 26.1% 28.3%
I think if's a good idea 30.8% 13.5% 21.4%
I think it's an acceptable idea 13.9% 23.0% 18.2%
I don't like the idea much 10.2% 14.5% 10.2%
I am very opposed to the idea 3.5% 10.0% 5.6%
It doesn't matter much to me 3.1% 7.7% 12.1%
. 96.6% 94.8% 95.8%
No reply to this question 3.4% 5.2% 4.2%
" 100.0% 100.0% 100.0%

* Question posed: "How do you feel about the resort development proposed .

in the South Kohala coastal region?" (CHECK ONE)

EXPRESSED INTEREST IN EMPLOYMENT RESULTING FROM ONE OF
THE PROPOSED SOUTH KOHALA RESORT DEVELOPMENTS: ALL RESPONDENTS*

KOHALA/ ENTIRE
REACTION WAIMEA KONA -ISLAND
Yes 52,2% 20.4% 28.4%
No - 41.7% 75.8% 66.6%
93.9% 96.2% 95.0%
No reply to this question 6.1% 3.8% 5.0%
100.0% 100.0% 100.0%

» Question posed: 'Would you be interested in a job in one of
the proposed South Kohala resort developments?"
(CHECK ONE)

Note

During the period October 6-8, 1979, 1,355 persons were surveyed on
the Island of Hawaii. Of these, 325 were in North and South Kchala and
310 in North and South Kona. Their responses to two of a series of questions
related to resort developments and employment are shown above., The results
have a confidence level of approximately 95 percent.

Source: Public Affairs Advisory Services, Inc., Honolulu
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Some new residents who are sensitive and humble enough to blend
with the existing pattern of community life will be accepted as equal
partners in community affairs. Thus they will be abie to make a
contribution which will be weicomed and will enrich the lives of the
residents.

As the ratic of recent to long-time residents increases, those with
their roots in the community will experience a threat to the custom-
ary pattern of daily living and community decision-making accompa-
nied by a shift in the power structure.

More small businesses will be taken over or started up by newcomers,

thus changing the day-to-day feeling residents have about their
community. .

The Housing Dilemma

The deveiopers estimate that by 1980 the additional population
mentioned above will create a need for 2,000 more dwelling units
(houses and apartments). Distribution of these is projected as
follows: *

Qutside the development site but in

the service area of the project . . . 1,400
Waikoloa . . . . . . . . 100
Waimea/Kamuela . . . . . . 200
North Kohala . . . . . . . 300

TOTAL 2,000

The magnitude of these housing projections highlights the potential
economic impact which in turn will have sweeping social consa-
quences. The principle ones are the following:
- Established residents will be faced with:

* " High property taxes.

* Having to sell cut to a buyer who is making a generous
offer and then having to locate themseives elsewhere.

* Likelihoo'd their children and/or grandchiidren will have
~ to move eisewhere.

- The growing ratio of ‘new residents able to afford the inflated

o

pricas will possibly result in the growth of two "communities" .

rather than a single, integrated one. The newcomers will
probably fall into two categories: the full-time residents and
those who buy "second homes" and are only part-time resi-
dents with their roots elsewhere.

- Absentee speculators who are counting on the resort develop-
ments helping drive up the value of property in the area will
continue to contribute to the present shortage of affordable
hamesites.
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- Along with the rising property values and taxes will eventually
come better roads and other community improvements financed:
by private developers and/or increased government revenues.

c. Social Behavior

It is not possible to precisely predict the impact such a population
growth will have on the social behavior of individuals, families and
small groups without knowing the characteristics of the in-migrant
population. However, the following generaiizations can be made on
the basis of other areas that have experienced the kind of deveicp-
ment that attracts a minimum of persons who are dependent on
illegal sources of income, marginal self-employment, periodic govern-
ment handouts and who insist on a life~style out of tune with the
pattern established by the community.

- While there likely will be an increase in social breakdown
(family disorders, divorces, drug use, alcohol abuse, juvenile
delinquency, adult crimes, etc.) as a result of more people,
the rate is not expected to change appreciably.

- Likewise, the incidence of iilness will increase but not the
rate.

- On the other hand, the rate of traffic accidents is likely to
increase due, not only to an increase in volume of traffic but
an increase in the ratio of speeding commuters and of late-nite
drivers working in the hoteis.

- The change in ethnic ratios with the anticipated influx of mare
haoles (Caucasians) can be expected to increase inter-ethnic
tensions in those quarters where they are seen as a threat to

! the established way of life, as intruders with the power of

their money. '

d. Community/Human Services

There is a recurrent pattern in Hawaii of the supply of needed
community/human services lagging behind the demand when in-migra-
tion substantially exceeds out-migration. These shortages include
all of the following as the population grows ahead of the public
services:

- Public safety (police, fire).

- .Education (school facilities, teachers).

- Mealth [emergency units, medical facilities and personnel,
public health services (including clinics), sanitation controis

and waste disposal].

- Family and child welifare services {(counseling, foster care, day
care, services to elderly).
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- Sports and recreation (youth programs, parks, camping).

- Culture and arts.

It shouid be noted that deficiencies in one or more of the govern-
ment's human services programs can be partially offset by the
private sector through actions taken by - developers and/or veolun-

tary community organizations.

e, Recreational Resources

The establishment residents will feel the full impact of the additional
resident population, as well as the influx of tourists, when using
common recreation sports and facilities such as parks, picnic areas,
fishing grounds, campsites and beaches. This impact wili be most
keenly feit at the swimming beaches where the ratio of sunbathers,
swimmers and skin divers to sandy beach will create serious prob-

lems.
L S

There are _only the three good, sand-bottom beaches:

e

- Anaeho‘omalu (access through the Waikoloa Hotel development).

- Hapuna (a State Park beach).

" = Kaunaca (access through the grounds of the Mauna Kea Beach
Hotel).

Not only Is there a growing probiem of the ratio of users to space,
but of access and public parking, especially at the Mauna Kea
Beach Hotel. These conditions, accentuated by the anticipated
increase in resident population and volume of tourists, can easily
lead to growing tensions and unpleasant incidents. T

Social Impact of Visitor Population

The Mauna Loa Land, Inc. and the Mauna Kea Land Corporation resort
complex will be the major single contributor to the anticipated increase in the
visitor popuiation in the North and South Kohala area. The daily visitor
population made up of temporary residents in their second homes, the 3,400
average daily number of hotel guests, other tourists, residents coming from
other parts of the istand for recreation, persons in the area on business only
and those holding local jobs to which they commute each day from outside the
area, can be expected to have a variety of social impacts including many of
those described eariier in this assessment and which will not be repeated

here.

Two aspects of the anticipated visitor population which will result in a
noticeable social impact are its size and its transitory nature. The visitor

population falls into two categories:
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Big Island Residents

The social impact of these visitors to the area can be expected to
be felt in added vehicular traffic (including a likely higher rate of
road accidents due to increased numbers of high-speed commuters
and late, after hours driving), and, in the case of those coming to
the area for recreation, an increase in tensions as these residents
and the tourists vie for limited space in parks, camp grounds,
parking lots and on the few sandy swimming beaches.

Some Big Island residents can be expected to come into the area to
take money and goods away from the tourists, illegally.

On the other hand, there probably will be instances when resident
visitors and tourists will enjoy social contact with each other and
form fast friendships.

Tourists from OQutside Hawaii and Visitors from Other Islands

Tourists include those who come on business combined with rest
and/or recreation, members of tour groups, independent travellers
(including back-packers), and those who depend on the hospitality
of others and/or resort to illegal acts to get along or to suppiement
inadequate personal travel finances.

The presence of these ‘types of visitors will be felt directly in
several ways including the following:

- An increase in vehicular traffic which is likely to slow down
the movement of residents, both because of numbers of vehicles
and because of the reduced driving speed of some sightseers.

- Greater crowding of most community facilities such as beaches,
parks, fishing areas, archaeological sites, scenic viewpoints,
mountain trails, campsites, public restrooms, etc.

- A combination of increased sales of goods and services and
thus profits for businesses, on the one hand, and higher
living costs for residents, on the other.

- Greater attention to island culture as the demand for entertain-
ment and the arts and crafts increases.

- Clearing, restoration, preservation, supervision and enjoyment
of archaeological sites, some of which are inaccessible, obscured
and/or in disrepair today.

- Mixed interaction between residents and tourists ranging from
overt anti-tourist behavior and exploiting the tourist economic~
ally, to making the tourists feel welcome and to forming lasting
friendships.

- Exposure of local employees to the different life~styles and

levels of spending of tourists resulting in both positive and
negative consequences.
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c. Adverse social impacts that are Erobablx unavoidable. The criteria

used in _making a judgment as to a
that the established residents of a
changes that cannot be reversed, su

dverse social impacts are those
community view as undesirable
ch as changes in individuai and

family behavior, life-styles and in the pattern of the society itself.

The long-range impact of a massive

increase in the defacto popula-

tion of MNorth and South Kohala appears to be unavoidable. The
immediate physical, economic and social impacts will have a cumula=

tive effect which will be cultural

and psychological -- 2 societal

change that probably cannot be undone.

The far-reaching changes brought

about will be gradual, subtle,

and many residents will not be aware of what is happening until

considerable change has occurred.

it will be the cumulative effect

of the day-to-day, week-~ta-week, month-to-month visual and "felt"

impacts. The increase in numbers
stores, service stations, community

of “strange faces" seen at the
gatherings, on the roads, at

the beaches, etc., the filling in of open spaces, the growing conges-
tion wherever peopie meet and travel, the replacement of familiar
buildings with strange ones, the growing independence of spouses
and chiidren, seeing family and friends relocating eisewhere and

feeling more and more of a hustle an

d bustle, sensing a rising level

of tension, a greater disparity of household incomes; all of these

will contribute to the irreversible tre

The impact of these and other soci

nd.

al forces can cause some resi-

dents to seek an outlet for their frustrations. Under these circum-
stances, changes in behavior wiil take different forms from with-

drawal (social and/or physicat), to
anti-growth activism, and, in extr

"making the best of it," to
eme cases, to aggressive and

possibly criminal behavior. The following are examples . of social

changes that can be anticipated*:

1. Cha!;acter, spirit and ambience of the neighborhood! community,

district, region. All segments

of the area will experience

changes that will alter the feeling people have about where

they live. Many residents will

feel that most of the change

they experience of this sort will be for the worse. They will
long for "the good old days." They will long for the identity

they feel eroding away.

2. Interrelationships. The unwritten but understood code of
Hawaii's multi-cultural relations, of unsigned agreements, of
friendly racial banter, of consensus decision-making will be
altered and likely never be restored.

™
it should be noted, however, that these cha

are enough concerned persons in the commun
and efforts to secure public support to min

nges can be modified, if there
ity willing to devote their time
imize these adverse effects, if

there is cooperation from the developers and their project managers ang if

government officials do their part.
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3. Community organization. The coalitions, centers of power and
character of community participation will -all be changed. It is
likely there will emerge a more extansive pattern of segmented

organizations of rivalry, and an increasing element of alienation.

4. System of social values. Standards of behavior, and codes of
conduct will inevitably change and will be reflected in more
social breakdown such as broken families, neglected children,
increase in use of escape mechanisms such as alcohol and
drugs, more personal indebtedness, illegitimate pregnancies,
abortions, bizzare behavior, juvenile delinquency, crime,
mental illness. These are not likely to be reversible. Many
individuals will eventually say "things will never be the same."

MEASURES TO BE CONSIDERED FOR ENHANCING POSITIVE IMPACTS
AND/OR MINIMIZING NEGATIVE ONES :

In The Field of Employment

Job Status
How the jobs are viewed, not only in the minds of the employees and
prospective employees, but in the 'eyes of those in the community whose
opinions are valued, will have an impact on the way in which the public views
the industry coming into the community or region. Such factors as the
following have a bearing:
a. The way Information about jobs Is presented to the community.
b. The extent to which the prospective employee understands the
economics of the job including wages, possible gratuities, fringe
benefits, payroll deductions, and expenses connected with the job
such as uniforms, tools, and cost of commuting to and from work.
¢. How these compare to similar jobs in the area.
d. Security of the job (temperary or regular employment).
e. General working conditions.
f. Emplcyee housing.

g. Employer-employee relations as demonstrated by deeds more than
words. )

h. Opportunities for advancement including help in preparing for
advancement.

i. Relationship of management to the residents in nearby communities.
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Competition with Others for a Limited Labor Supply

The projected rate of expansion of all the resort developments in the
region is likely to result in stiff competition for the limited labor supply on
the island and will probably result in importation of workers from off the
island, outside the state and even of aliens from abroad. The social impact
of such hirings can be shaped by the following:

a. Encouraging employers in the region to cooperate in pianning for
their manpower needs by (1) arranging for vocationai training and
retraining, and (2) by sharing the existing labor supply in the
region, island, and state.

b. Controliing the rate of expansion and hirings.

¢c. Monitoring the extent to which other businesses in the area are
' affected by resort development hirings.

d. Making adequate provisions for housing, community services and
other amenities required by persons brought in from outside the
region.

e. Carefully screening and orienting employees hired from outside the
state and preparing nearby communities for any sizable group
brought in. :

f. Cooperating in efforts toward resolving the housing needs gener-
ally.

Smail Enterprises

The planned resort development with its projected volume of tourists will
create a demand for entertainers, artists, craftsmen, taxi drivers, baby
sitters, hair stylists, etc. This aspect of economic growth will have a direct
social impact on the nearby communities because of opportunities for persons
who are unable to hold regular jobs to get income and for job hoiders to
supplement their income. How beneficial these opportunities will be for the
nearby residents will depend on the following:

a. Extent to which the resort management and concessionaires alert the
community and the training agencies to the anticipated needs so
there is enough lead time to prepare.

b. Extent to which local enterprises, services, and products can be
given first opportunities.

in all such efforts to achieve as desirable a social impact as possible in
the field of employment, there is need for early planning and close cooperation
between the employers, the officials of the State Employment Service, union
officials, the community associations and the cultural groups on the island,
especially in the North and South Kchala area.
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In the Field of Industry-Community Relations

Many of the problems that have surfaced elsewhere in an otherwise caim
setting might have been minimized or even avoided had the new industry
maintained an on-going dialogue with community representatives and special
interest groups.

Such an effort will pay off in avoiding misunderstandings, carrecting
misinformation, spiking false rumors and in cooperative efforts to deal with
the many problems that are ahead for the North and South Kohala region.

in the Field of Public Human Services

Here is a challenge which can make a vast difference in the adverse
social Impact that a community feels when there is a lag in the County and
State governments' provision of the public services necessary to reduce that
very impact. Unless sufficient pressure is brought to bear on elected and
appointed officials and on hired civil servants well in advance of anticipated
needs, the people of North and South Kohala will suffer in proportion to the
rate and size of the population increase generated by the resort developments
in the area. This can mean reduced levels of the following:

1. public school education.

2. Public health services, emergency, out-patient and acute medical
and hospital care.

3. Police protection.

4. Fire protection. .

5. Pubiic housing.

6. Vocational manpower training.

7. Employment services.

8. Social services (family and child welfare, services to the elderly,

probation services, day care, etc.).
9. Parks and recreation.
10. Civil defense.

This challenge can be met by the joint efforts of the Community Asso-
ciations of Waimea-Kawaihae, Puako and North Kohala, the developers (or
their representatives) and officials of the State and County governments.
The lengthy process required to obtain an increase in government human
services because of the politics and bureaucracy involved, requires far-sighted
planning and strategy on the part of the community. If there is to be an
effective reduction of the pending adverse impact, early steps should be

~ jnitiated by one or more of the above groups.
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NORTH AND SOUTH KOHALA RESIDENTS' KNOWLEDGE AND OPINIONS
REGARDING RESORT DEVELOPMENTS IN SOUTH KOHALA

During the period October 6 to 8, 1979, 1,355 persons were surveyed on
the lIsland of Hawaii. Of these, 325 were in the North and South Kohala
Districts. Following are excerpts from the findings of this survey. They
have a confidence level of approximately 95 percent.

A. 93% knew about the Mauna Kea Beach Hotel.
92% knew about the Waikoloa resort development.
71% knew about the Mauna Loa Land resort development.

433 knew about the Mauna Kea Land Corporation resort development.

mpnm

. 80% felt that the resort developments proposed for South Kohala were
acceptable, good or excellent.

£, ©59% felt that the biggest advantage of such developments was the jobs
that would be created.

G. 48% selected the hotel/visitor industry as offering the most encourage-
ment of young people to remain in the area. Second choice was agri-
culture with 13%.

H.  52% expressed interest in employment resulting from one of the South
" Kohala resort developments.

I. 65% felt that the government and private developers are not providing
adequate public access to the beaches.

'J. Over-population/transients was viewed as the greatest disadvantage.

Source: Public Affairs Advisory Services, Inc., Honolulu.
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DESCRIPTION OF AND IMPACT ON LANDFORM, GEOLOGY, AND SOILS

The brevity of this section of the EIS reflects the relatively insignificant
effect that the Lalamilo Water System would have on landform, geology, and
soils. This judgment applies both to the direct impact that construction and
operation of the system would bring about and to the secondary effect of
urban development made possible by construction of the water system.:

Landform

The corridor of the water system runs from elevation 1,200 feet in
Lalamilo straight down slope to Queen Ka‘ahumanu Highway. Except for
localized irregularities, the ground slope along this corridor is between six
and seven percent. It is not interrupted by the intrusive vents and cones
which are present both inland and to the south of this route, nor is it dis-
tinguished by substantial erosional features. The corridor does cross twc
intermittent storm runoff waterways, one which is ultimately tributary to
Hapuna Bay and the other to Wailea Bay. In both cases, the topographic
expression of these waterways is quite modest, a matter of several feet in
depth and about 20 feet in width.

Landform of the coastal region which the water system would serve
primarily features a series of small bays set in a youthful and uneroded
shoreline. Kauna'oa and Hapuna bays have substantial beach sand deposits
which show significant seasonal fluctuation. The rest of the shoreline, in-
cluding other bays, is either rocky or has a thin veneer of beach sand over-
lying rocks.

Geology"

The entire Lalamilo Water System corridor, as well as most of the coastal
region the water system would serve, consists of lava flows from Mauna Kea
volcano. Stearns and MacDonald (1946) group lava flows of Mauna Kea into
two volcanic series, an older Hamakua series and a more recent Laupahoehoe
series. All of the Lalamilo Water System corridor and the entire coast from
Kawaihae to Puako are older, Hamakua series lavas. As far as is known from
surface evidence, from geophysical prospecting as reported in Adams, et al.
(1969), and from initial well exploration (Well No. 5946-01, Lalamilo TATY,
these Hamakua lava flows are layered continuously at depth to at least some
distance below sea level. This rather simplified picture of geologic structure
is in contrast to findings at Waikoloa a little more than two miles to the south
(Stearns, 1972 and Bowles, 1972), and in fact may ultimately be disproved as
more wells are drilled in the region. The existence of a more complicated
geologic situation would, of course, be important to regional groundwater
development. However, present knowiedge is still rooted within the frame-
work of continuous lava flows uninterrupted by intrusive structures or ex-
tended periods of weathering. '

Toward the two extremes of the coastal region the Lalamilo Water System
would serve, Kawaihae to the north and Puako to the south, the lavas came
from different volcanoces. The Kawaihae area was built by lava from Kohala
mountain, primarily by lavas of that volcanc's more recent, Pololu volcanic
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series. The boundary between Kohala iava on the north and Mauna Kea lavas
to the south is distinguished by abrupt changes in land siope. In general,
the Waimea-Kawaihae Road runs along or quite near to this boundary.

Lavas at the southern end of the service area of the Lalamilo Water
System are from Mauna Loa. These flows traveled a long distance from the
northwest flank of Mauna Loa, through the saddle area, and then on to the
shoreline. In general these lavas overlie older Mauna Kea lavas, in some
cases leaving intrusive cones of Mauna Kea projecting up through the Mauna
Loa flows. The Mauna Loa lavas are primarily distinguished from Mauna Kea
lavas by their youthful, unweathered appearance. The boundary between
these two is at Makaiwa Bay within the Mauna Loa Land, Inc. resort site. It
is marked by an escarpment of about 15 to 20 feet and an abrupt transition
from partially weathered pahoehce supporting some weeds and kiawe trees 10 a
complete unweathered, fresh-appearing a'a flow.

Soils

Classification of the soil by the U.S. Soil Conservation Service (SCS)
along the entire Lalamilo Water System corridor is "Kawaihae extremefy stony
very fine sandy loam" (Sate, et al., 1973). This dark reddish brown soil is
of variable thickness, typically from several inches to about three feet, and it
overlies bedrock pahoehoe. Outcrops of the bedrock are common. According
to the SCS, the soil has only a moderate erosion hazard. During dry and
windy weather, however, substantial amounts of it are moved around by
wind.

Soil elsewhere within the coastal region that the water system would
serve is variable. The Kawaihae sandy loam is the dominant soii type for the
area from Puako Bay to Kawaihae. From Puake to Pauoa Bay, the dominant
soil type, by the SCS designation, is "Kamakoa very fine sandy loam." This
soil is the alluvial deposits of Kamakoa and Auwaiakeakua guiches and it
covers much of the flat land area between Puako Beach Road and Queen
Ka'shumanu Highway. In some locations, it is as much as eight to ten feet

" thiek. To the south of Pauoa Bay, which is south of the alluvial plain, there

is virtually na soil.

Impacts on Landform, Geology, and Sails

The direct impact of constructing and operating the Lalamilo Water
System on landform, geology, and soils would not be significant. Well sites
require only a modest amount of grading to construct a concrete slab. Reser-
voir sites have been chosen for their relatively flat topegraphy and thus
would require only a modest amount of grading. It is anticipated that most,
if not all, trenching for the various pipelines would be accomplished by
ripping. For all of these improvements, the principal impacts will be the
noise and dust created during the construction phase, a period of about 14
months. Following the County's grading ordinances would provide adequate
protection, particularly in view af the completely isolated location of most of
the construction.

In terms of scale, the secondary impact of urban development made

possible by the Lalamilo Water System would be substantially greater than
construction of the water system itself. This urban development wouid
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include numerous hotel and condominium sites, several new goif courses, and
roads and utilities within the area's two major resort sites, Mauna Kea Land
Corporation and Mauna Loa Land, !Inc. Each project would involve some
grading and, quite possibly, the importation of a signficant amount of soil.
Of the entire coastal region, only the Mauna Loa Land, Inc. resort site, with
its extensive alluvial soil deposit in Puako flats, has sufficient soil to carry
out an intensive landscaping program characteristic of resort developments.

At this point in the region's development, when planning of most of the
resorts' areas has not progressed past land use concepts, there is little point
in discussing land form, geology, and soil impacts beyond the following few
generalizations. First, grading is very likely to be kept to a minimum be-~
cause of its cost. Since the soil cover is extremely thin almost everywhere
along the coast except at Puako Flats, bedrock lava would be encountered in
any deep excavation. Second, importation of soil from wherever it can most
inexpensively be obtained, probably in Waimea or North Kona, is likely to be
a part of most development projects. Third, the most obvious change in
landform will come not from excavation or earth moving, but from the struc-
tures which will be built upon the land. The impact of this is largely visual,
and it is dealt with specifically in another part of this EIS.
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DESCRIPTION OF AND IMPACT ON WATER RESOURCES

Introduction

The discussion of the project's probable impact on South Keohala water
resources consists of four parts. The first part is a brief description of the
occurrence of ground and surface water in the South Kohala district. The
second discusses the chronology of water development in the district by
government and private interests over the last 20 years. The third part is
largely technical, describing in as quantitative terms as is realistic what
effect the proposed water system would have on the groundwater body in
Lalamilo that it would tap. The final part summarizes what use of ground-
water from Lalamilo would mean from a South Kohala, district-wide perspective
of water resource development and allocation.

Occurrence of Water Resources in South Kohala

If only known resources are included in the discussion of the natural
occurrence of water in South Kohala, then there are just three areas to
consider: surface water of streams on the slopes of the Kohala mauntain
above Waimea town; fresh groundwater (defined as water with a Cl ion con-
tent less than 250 ppm) located beneath the South Kohala plain and between
three and five miles in from the shoreline; and brackish groundwater (defined
as water with Cl ion greater than 250 ppm but still suitable for irrigation
purposes) located beneath the South Kohala coastal area from about one-~half
to two miles in from the shoreline. The existence and location of other water
resources of significance in the region can only be speculated upon, but one
such possibility deserves ta be noted. It does seem likely, though it has
never been actually proven, that fresh groundwater exists below Waimea
town; it may aiso be present in the Kohala mountain, possibly extending aleng
the saddle between Kohala mountain and Mauna Kea.

Knowledge of the extent and potential yield of South Kohala's water
resource areas is variable. Surface water above Waimea town has been de-
veloped, used, and gauged for a2 number of years, and through this experi-
ence, the potential of this resource is well established. Both groundwater
areas on the South Kohala piain, the iniand fresh water and the coastal
brackish water, are not understood as well. Among the reasons for this, the
most important are that data are limited to the few existing wells and that
pumpage from these wells has been insufficient to accurately define either the
flux of groundwater or the control of groundwater movement by subsurface
geology. At this point in water resource development, the potentials of South
Kohala's two known groundwater resource areas can only be approximated.

Chronologic Development of South Kohala Water Resources Since 1960

Prior to 1960, development of water resources in South Kohala was
limited to three systems alf within the Kohala watershed: (i) the County
DWS' potable system which diverted water from Waikoloa and Hauani streams
and delivered it via pipeline to Waimea town and to Kawaihae and Puako some
ten miles away; (ii) the diverse system of high-level stream intakes and
overland pipelines deveioped by Parker Ranch to irrigate range lands on the
slopes of Kohala and Mauna Kea; and (iii) the Upper Hamakua Ditch system, a
series of ditches, flumes, and tunnels which captured water of Kawai Nui,
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Kawai IKi, and Alakahi streams for both potable and irrigation uses. In 1960,
the County's Waimea system delivered an average of 0.33 MGD to users, about
three-quarters of which .was consumed in the Waimea town area and the
balance in Kawaihae-Puako. (DOWALD, 1965:24.) Records of flow diverted
to the Parker Ranch system have not been researched for this EIS, but the
amount was then and is today a relatively minor portion of the total surface
water resource. The Upper Hamakua Ditch system supplied about 0.15 MGD
to the County DWS for treatment and delivery to users in Ahualoa-Honoka'a-
Kalopa (DOWALD, 1965:25) and an unknown (to the writers of this EIS)
amount to farms in Waimea.

The first major South Kohala water development project in the period
since 1960 was compietion by the State of the Lalamilo Irrigation System. The
system utilizes the Upper Hamakua Ditch as a source of supply in conjunction
with a 60-million-gailon storage reserveir. Through a 4.5-million-gallon
distribution reservoir and assaciated pipelines, this system provides irrigation
water primarily for the State's farm lot subdivision in Lalamilo to the south-
west of Waimea town. It commenced operation with the opening of that sub-
division in 1961. In its early years, a portion of its water was delivered to
the County DWS for the above-mentioned Ahualoa-Honoka'a-Kalopa area.
However, the County's Waimea system now supplies that area, and this has
left the Upper Hamakua Ditch exclusively for irrigation supply.

The next significant water development event was an exploratory well
drilling program undertaken from 1961 to 1963 by the State in the South
Kohala coastal region. Until this program, development of South Kohaia
groundwater amounted only to a few dug wells and a horizontal shaft (well
No. 5750-01 by the USGS numbering system), the latter producing brackish
stockwater for Parker Ranch in Puako. During the State's exploration pro-
gram, three wells were completed (Well Nos. 6048-01, 6147-0l, and 6148-01;
see DOWALD 1961, 1961a, and 1963). All vielded brackish water suitabie for
golf course or farm irric ‘tion, but not suitable for human consumption unless
‘mixed with a fresher water supply. Despite the failure to obtain potable
water, however, the exploration program did open up uses of the brackish
groundwater to be found beneath the South Kohala coastal region. |rrigation
wells were drilled for the Mauna Kea Beach Hotel and Waikoloa golf courses
(Well Nos. 6048-02, 6049-01, and 5548-01), and to mix with fresh water sup-
ply for domestic use (Well Nos. 6148-01 and 6148-02). Figure 111-1 shows the
location of water wells in the South Kohala coastal area, and Table [11-28
provides specific data for each well.

Based on results of wells drilled in the early and mid-1960s, the State
concluded that a potable groundwater supply beneath the South Kohala coastal
region could not be developed at a reasonable depth. Anticipating substantial
growth in this region, particularly major destination resorts along the coast-

line, the State undertook studies to determine if the future water demand’

could be met by other means (Division of Water and Land Development 1963a,
1963b and 1963c). This led to the creation of an incremental development
plan to expand use of surface water resources of the Kohala watershed above
Waimea town (DOWALD, 1965). The plan featured diversion of Waikolea and
Kohakohau streams and construction of two 50-million-galion storage reser-
voirs. This development plan was carried out in three construction incre-
ments from 1969 to 1975, and it increased the supply capability of the County
DWS' Waimea system from 1.38 MGD in the late 1960s to 3.48 MGD in 1975.
The 3.48 MGD figure remains the capacity of the system today.
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LOCATIONS OF WATER WELLS IN THE SOUTH KOHALA
COASTAL AREA
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By the late 1960s, DOWALD recognized that the proposed improvements
of its 1965 development plan would not be sufficient to supply the long-term
growth envisioned for the district. Accordingly, it commissioned a feasibility
study and subsequent EIS of a much larger-scale project, a 1.8-billion-gallon
dam and reservoir on Kohakohau Stream above Waimea town (Parsons
Brinckerhoff-Hirota Associates, 1970 and 1975). The feasibility study sug-
gested construction of the dam in two phases, the first to cost $6.0 million
(1969 prices) and yield five MGD and the second to cost $9.5 million (also
1969 prices) and boost the yield to ten MGD. This proposal has run into
opposition from Waimea residents through the EIS process, and at the present
time it is not being actively pursued by DOWALD.

In 1968, coincident with the State's feasibility study of a dam above
Waimea, Boise Cascade independently undertook its own groundwater explora-
tion program at Waikoloa. It began with the drilling of a smail-diameter hole
near the coastline (Well No. 5648-01), and proceeded to other holes drilled
further inland (John D. Fetts and Associates, 1969). On the third explora-
tory hole, which was located more than five miles in from the shoreline and at
ground elevation 1,200 feet (Well No. 5745-01), a landmark discovery of
potable groundwater was made. The water's exceptional quality and relatively
high level in the well both demonstrated the existence of a thick body of
fresh groundwater. Two groundwater consultants also commented in manu-
script reports to Boise Cascade that the quality and level of the groundwater
suggest that a major hydraulic discontinuity exists between this well and
those closer to the shareline (Stearns, 1972 and Bowles, 1972). Pump testing
has shown that the yield from this higher-level, better-quality groundwater is
at least one million gallons per day (DOWALD, 1970), and quite likely several
times_this rate (Bowles, 1972). '

The 1969 discovery of fresh groundwater at Wwaikoloa represents a pivotal
point in South Kohala water development. Prior to this, the Kohala watershed
was considered to be the only practical area to develop fresh water; the find
of fresh groundwater at Waikoloa opened a second area of potential supply.
Eight years after the Waikoloa find, the State drilled an exploratory well at
1200-foot elevation in Lalamilo and 2.4 miles north of the Waikoloa fresh water
well (Well No. 5946-01, also known as Lalamilo "A")., As at Waikaloa, ground-
water of potable quality was obtained. The quality of this water - approxi=
mately 80 ppm Cl ion versus 25 to 30 ppm at Waikaloa (DOWALD 1978, Swain,
1973) - and its level in the well - eight feet above sea level versus 16 feet at
Waikoloa (measurements in 1979 by Ron Soroos of the USGS; Bowles, 1972) -
demonstrate that significant differences do exist between the groundwater at
these two well sites. Conclusions concerning these differences may be pre-
mature, particulariy since the groundwater level at Waikoloa has not been
measured with the accuracy of recent USGS measurements at the Lalamilo well.
However, the data do suggest that the geologic feature creating the higher
level and lower salt content at Waikoloa does not exist at Lalamile. Rather,
the groundwater at Lalamilo appears to be part of a regional basal lens.

The success of the State's test well in Lalamilo, in turn, has become the
basis for the proposed Lalamilo Water System. Though an accurate depiction
of the ultimate yield of this groundwater resource must await the installation
and pumpage of more wells, the State has concluded that a major fresh water
supply can be developed there utilizing a field of wells. Its conclusion
is based on the pump test of Lalamile ua" (Well No. 5946-01) and a lengthy
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hydrologic water budget study by the University of Hawaii Water Resources
Research Center (Kanehiro and Peterson, 1977).

Impact of the Lalamilo Water System on South Kohala Groundwater

The discussion here of potential effect of the Lalamilo Water System on
South Kohala groundwater will focus on the coastal region extending from
Spencer Park on the north to Honoka'ope Bay on the south, a seven-mile
stratch of the coast. It is within this area that all major wells for the fore-
seeable future are or will be located. To portray the potential effect of the
Lalamilo Water System on this region, an estimate of potential future ground-
water use will be compared with the best available estimates of the amount of
developable groundwater.

At the present time, five wells are pumping an estimated average of 2.1
MGD from the Spencer Park to Honoka'ope Bay region (refer to Table 111=-29).
Based on various hydrologic water budgets that will be subseguently pre-
sented, the present regional pumping rate is far less than could be sustained
without adverse effect. There has been some degradation in quality experi-
enced at the Mauna Kea Beach Hotel irrigation wells, but this appears to be a
design problem of these particular wells rather than a regional overdraft
phenomenon.

Growth of the region's major resorts would require a dramatic increase in
total groundwater pumpage. In addition to pumpage from the proposed Lala-
milo Water System’s two well fields, there would be pumpage increases for
brackish water irrigation of resort golf courses and substantial fresh and
brackish water pumpage at Waikoloa for both Waikeloa Village (an inland
residential community) and Waikoloa Beach Resort (a proposed destination
resort at Anaeho'omalu Bay). Table 111-30 presents an gstimate of the poten-
tial regional groundwater pumpage rate. The estimate includes the present
pumpage rates of existing wells (Table 111-29), the approximately eight years
of anticipated development growth from Kawaihae to Puako (see Tables -3,
-4, and 1-5) that would fufly utilize the Lalamilo Water System, planned
Waikoloa Village and Beach Resort developments to be supplied by a private
water system, and brackish water irrigation of three new goif courses. It
should be noted that the estimates are for average, year-round pumpage rates

and not peak-season supply rates. Year-round averages are the rates which

need to be compared with the safe yield of the groundwater resource; peak=-
season supply requirements are the basis for sizing wells, reservoirs, and

pipelines, the hardware of a water system. Note in particular that the year-

round pumpage from the Lalamilo Water System is expectad to be about 3.55
MGD rather than its 5.3-MGD defined supply capability (see footnote 3 of
Table 111-30). The difference is the 1.5 peak-season to year-round average
factor.

As depicted in Table [11-30, total groundwater pumpage in the South
Kohala region could eventuaily amount to 14 MGD based on planned and an-
nounced development. Approximately 25 percent of this would be pumped by
the Lalamilo Water System; total potable water pumpage wouid be 10.0 MGD or
about 70 percent of the regional withdrawal rate; and a little over four MGD
or 30 percent of regional pumpage would be brackish water for irrigation. It
is also worth noting that reuse of wastewater for irrigation has not been con-
sidered in these figures. |If this does occur, it could reduce a large portion
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of the brackish water pumpage rate since reuse would undoubtedly be for golf
course irrigation.

Now that an estimate of 14 MGD potential future groundwater pumpage
has been presented, it must be compared to estimates of the natural regional
groundwater flux (flow) to determine if such pumpage wouid be feasible. A
number of estimates of the regional groundwater flux have been made: CoX,
et al. (1969:11-12); Bowles (1974:1-9); Kay, et al. (1977:26-29); and Kane-
hiro and Peterson (1977). While these estimates vary significantly in sophis-
rication and detail, they share a common dencminator: the use of a data base
which is quite fragmentary. Geologic structures which influence and/or
control groundwater flow are unknown or not well understood; there are only
a few rain gauges over a vast area; there are no evapotranspiration data;
surface runoff, altbeit a relatively minor amount of the water budget, Is not
gauged; and data from wells and pump tests do not allow an accurate calcuia-
tion of groundwater flux by purely hydraulic techniques. In view of this
situation, the creation of still another groundwater flow computation for this
EIS is not warranted. Rather, for the purposes of this EIS, previous compu-
tations will be compared with the 14 MGD estimate of future regional pumpage.

Table I11-31 summarizes the computations of groundwater flow in the
references cited above. These suggest that, to at least an order of magni-
tude accuracy, the groundwater flow is probably somewhere between three
and six MGD per mile of coast. The weight of these analytical efforts seems
1o say that it is probably not outside of this range.

Table 111-32 compares the techniques and results of the two groundwater
flux computations judged by the writers of this EIS to be most credibie, those
of Bowles (1974) and - Kanehiro and Peterson (1977). It is hoped that this
table will serve two functions. " The first is to illustrate how varied and
inherently judgmental the two approaches are, and hence, how inevitably
imprecise their resulting figures are. The second function the tabie might
serve is to discourage the use of a single figure to characterize the amount of
groundwater flow. it will take many more wells and years of pumping at
higher rates than at present before the estimated three to six MGD per
coastal mile for the groundwater flux can be refined.

The three to six MGD per coastal mile for the seven miles from Spencer
park to Honoka'ope Bay amounts to about 20 to 40 MGD total regional ground-
water flux. What does this range suggest when compared to the 14 MGD
estimate of potential groundwater pumpage? The first point to bring out in
answering this is that not all groundwater flow can be developed without
serious sea water intrusion and salting of coastal irrigation wells. As with
ather aspects of groundwater calculations, it is not known precisely what
portion of the total flow can be safely developed. However, the figure of 75
percent is repeatedly used by hydrologists lacally and will be emptoyed again

‘here. That means that of the 20 to 40 MGD total groundwater flow, perhaps

15 to 30 MGD might be developable. On a regional basis and using this
criterion, then, it appears that the foreseeabie pumpage could probably be
realized. However, if individual wells are poorly located or overpumped, local
problems sti!l_could occur.

Perhaps a more instructive way to examine the question of groundwater
flow versus potential pumpage, however, is from the perspective of the way

11=-77
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in which the groundwater wouid actually be developed. The numbers de-
veloped herein do suggest that significantly more than the 2.0-MGD supply
capacity of the first construction increment of the Lalamilo Water System can
be safely obtained. Expansion of the system beyond this first increment
would occur in response to impending demand. For each such expansion,
designers will evaluate again whether or not the increase in pumpage should
be undertaken, and at that time they would have more information on which
to base their choice. When and if it appears that the safe yield of the
groundwater body is being approached, then either another water supply
would have to be sought or development growth in the coastal region wouid
have to stop.

Within the context of knowledge of the extent of the resource, its poten-
tial future use to supply planned development, and the incremental steps in
which the resocurce would be tapped, two summary conclusions concerning the
Lalamilo Water System can be made. The first is that there is a high proba-
bility that use of all of the 2.0-MGD capacity of the system's first increment,
together with expansion of brackish water pumpage and Waikoioa fresh water
pumpage, could be achieved without adverse effect on the region's ground-
water. The second conclusion is that it would appear, using today's best
estimates, that the entire 5.3-MGD capacity of the Lalamilo Water System,
along with other regional groundwater use, could also be developed without
adverse effect. The second conciusion is clearly more tentative than the
first. 1t also implies that the choices of well locations and pumping rates
need to be coordinated on a regional scale to avoid localized overdraft prob-
lems.

South Kohala District-Wide. Water Resource Development and Allocation

in the preceding subsection, the potential effect of the proposed Lalamilo
Water System on South Kohalz groundwater was assessed. In this subsection,
a broader view of 3outh Kohala district-wide resources will be taken, includ-
ing both surface and groundwater. It has been shown that over the past 20
vears there has been an increasing need for water in the district for domestic
and irrigation use. There have been two areas of water demand, inland at
high elevation (Waimea to Pu'ukapu) and along the coastline (Kawaihae to
Puako). Both the State and County have undertaken a number of water
development projects to meet the increasing water demand, primarily projects
which have made more extensive use of surface water of the Kohala water-
shed. Private involvement in water development in the past 20 years has
been mainly in the coastal region. It has included instaliation of a number of
brackish irrigation wells and construction of the Waikoloa water system sup-
plied by deep wells at 1200-foot elevation and five miles in from the shoreline.

Based primarily on planned resort development at the coast, water use in
the South Kohala district is expected to increase much more rapidly than the
five to seven percent annual rate of increase that has occurred over the past
ten years. In order for this to take place, however, new supply capability
must be developed. None of the district's major water systems are capable of
absorbing the anticipated future demand. If Parker Ranch's irrigation system
is eliminated outright from consideration, the limitations of the district's three
other major water systems are as follows:

i11-80
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0 The State's Lalamilo trrigation System was built and is reserved for
agricultural use. Its capacity could be increased somewhat by
improvements to the Upper Hamakua Ditch and additional storage,
but both its size and intended use efiminate it from consideration to
meet projected domestic water needs.

0 The capacity of the private Waikoloa system could be expanded with
the installation of new wells. However, the ultimate yield of the
Waikoloa groundwater which it taps is thought to be about equiva-
lent to the water needs of that owner's development plans. So
while this system is an important part of regional water resource
development, its use is committed to the Waikoloa area and a single,
major landowner.

o The County DWS' Waimea system has a present surplus capacity of
about one MGD, but because of limited transmission capacity of the
pipeline to the coast, the surplus could not be used:in the
Kawaihae to Puako coastal region. Further, projected domestic
water needs for the district far exceed the current ocne-MGD excess
now available only in Waimea.

Alternative ways to meet projected water demand have been evaluated in
detail. in addition to the proposed Lalamilo Water System, these have
included: pumping water up to Waimea from Waipio Valley (U.S. Army
Engineer District, Honoiulu, 1974); brackish and sea water desalinization at
the coast (Duncan and Garrick, 1974); and building a major dam on Kohako-
hau Stream above Waimea town (Parsons Brinckerhoff-Hirota Assaociates, 1970
and 1975). The investigations of pumping from Waipio and desalinization at
the coast concluded that these would be uneconomical, and neither has been
pursued further. From an economic standpoint, then, Kohakohau dam and
the Lalamilo Water System are the most promising alternatives to meet antici-
pated future water needs of the district.

Specific cost comparisons of these two alternatives are deferred to the
"Alternatives to the. Proposed Action" chapter of this EIS. However, signifi-
cant differences with regard to resource allocation, operational flexibility, and
project acceptability need to be pointed out here. To begin with, the immedj-
ate need for new water supply is in the coastal region and not in Waimea. it
is, therefore, a simpler and more direct approach to deveiop the resource
closest to the area it is needed. Lalamilo groundwater is approximately 3.5
miles away from potential consumers at the coast whereas the Kohakohau dam
would be more than ten miles away.

The second point to raise, again with regard to the magnitude of the
project, is that a well field can be constructed incrementally and with little
disturbance to the natural environment. This contrasts sharply with a dam
project as large as that propased for Kohakohau Stream;: such a project would
invoive substantially greater disturbance during construction and result in
permanent alteration of the riverine environment downstream. Judging from
the responses to the EIS for Kohakohay dam, this was a significant abjection
to the project.

The third point to raise in distinguishing between the scurce alternatives
is in regard to the electrical energy requirements for operation. While the
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dam would be far more expensive to build initially, it couid be operated using
much less energy, essentially onily that required to treat its stored water
prior to gravity distribution to users. Based on current treatment experience
of the County DWS Waimea treatment plant, It would amount to approximately
0.1 kw=hour per 1,000 gailons (Bill Sewake, County DWS, personal communi-
cation). By contrast, pumping groundwater from deep wells of the Laiamilo
Water System would require approximately 5.0 kw-hour per 1,000 gallons, 50
times more energy than Waimea surface water (calculated with pumping ef-
ficiency assumed to be 75 percent).

Finally, it should be pointed out that creating the Lalamilo Water System
prior to Kohakohau dam or other source development on the Kohala watershed
wouid leave greater flexibility for the future. The Lalamilo Water System, it
has been shown in the first chapter of this EIS, would serve anticipated
growth in the Kawaihae to Puako region for about the next eight years. This
would leave the current one-MGD surpius capacity of the County DWS' system
to handle only increasing water use in the Waimea area. If use in the Waimea
area continues to increase at about the same rate that has prevailed for the
last ten vyears, then the one-MGD surplus capacity should suffice for about
the next ten years (based on a seven percent annual increase of the 0.6 to
0.7 MGD current average water sales and accounting for the peak season and
unmetered losses). |n other words, construction of the Lalamilo Water System
would allow further source development in Waimea to be postponed to about
the time when further source development for the coastal region is also
needed. At that point, some eight to ten years hence according to develop-
ment plans, knowledge of water resources would be greater, and this would
enable decisions on further source development to be made on a firmer basis.
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DESCRIPTION OF AND IMPACT ON THE BIOLOGICAL ENVIRONMENT

The construction and operation of the Lalamilo Water System would have
only minimal and temparary direct impacts upon the bioicgical environment.
The system of wells, pipelines, storage and mixing tanks, breaker stations,
and service roads would be located within a narrow corridor on vacant public
lands above Hapuna Bay (bestween 1200-foot elevation and Queen Ka'‘ahumanu
Highway). The system corridor is situated entirely on open scrub grassland.
The soil and vegetation disturbed by the construction activities within this
corridor would be replaced after the project's completion. The birds and
mammals present in this area would not be significantly affected. The com-
position of faunal species along the Lalamilo Water System corridor is similar
to that found along the open scrub grasslands below Queen Ka'shumanu
Highway (Bruner, 1979). This fauna is described in the discussion which
follows. The temporary construction period disturbance of the narrow strip
of land would affect such a small proportion of this extensive habitat, that
the impacts would be minimal. This chapter, therefore, addresses only the
long-term* impacts which we expect will be generated by the developments
made possible by the Water System.

Fauna

A general survey of the coastal area below Queen Ka'ahumanu Highway
was conducted to determine the composition of its avifaunal and mammal popu-
lation. (Bruner, 1979) Based on this survey and on the review of pertinent
literature (Berger, 1972; Mull-Elapaio, 1978; Shallenberger, 1977; Tamich,
1979), the probable effects of the contemplated coastal development upon the
fauna have been determined. The specific survey was conducted only on
those properties which are most likely to be developed scon after the imple-
mentation of the Lalamilo Water System (specificaily, on the Mauna Kea Land
Corporation and Mauna Loa Land, !nc. lands). It can be said, however, that
because of similar climatic and physical conditions all along the South Kohala
Coast, this survey is a good representation of the conditions along the
entire coastline.

Birds

No rare or endangered species of birds are known to be present within
the Lalamilo Water System service area. The complete listing of birds which
are known to be present in this region is presented in Table 111-33. This
table aiso indicates their relative abundance and general habitat preference.
The coastal survey recorded a total of tweive exotic bird species. Of special
interest were the sightings of a Saffron Finch (Sicalis flaveola) and Warbling
Silverbill (Lonchura maiabarica), both having been introduced to the Big
Island fairly recently. Only two game bird species, Gray Francolin
(Francelinus pondicerianus) and Black Francolin (Francolinus francolinus)
were observed during Bruner's recent survey, but the literature (Mull-
Elepaio, Voi. 38, No. 7, January 1978) notes several other potential species
for this area. The most likely of these species are Erckel's Francolin
(Francolinus erckelii), Japanese Quail (Coturnix coturnix), and Ring-necked
Pheasant (Phasianus colchius). A previous study conducted by Bruner in
Mahukona, Hawaii (on properties with similar habitat to the South Kohala
coastline) recorded all three of the above-mentioned species.
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Table {11-33. Relative abundance and habitat preference of birds along

the South Kohala Coast from Puako to Kawaihae.

ABUN-
COMMON NAME SCIENTIFIC NAME *HABITAT DANCE
A. EXOTIC SPECIES
. Gray Francolin Erancolinus pondicerianus G, K, E C

Black Francolin Francolinus francolinus U
Barred Dove Geopelia striata K, E, G, H A
Spotted Dove Streptopelia chinensis K, E, G, H U
Mockingbird Mimus poiyglottos K, H, E u
Common Myna Acridotheres tristis H, K, E c
Japanese White-eye Zosterops japonica H, K, E, G C
Cardinal Cardinalis cardinalis K, H u
House Sparrow Passer domesticus H, E U
warbling Silverbill Lonchura malabarica K, G, E, H C
Saffron Finch Sicalis fiaveola H, E, G u
Spotted Munia Lonchura punctulata G, E, K u
8. MIGRATORY SPECIES
Wandering Tattler Heteroscelus incanus S ol
Ruddy Turnstone Arenaria interpres S C
Golden Plover Pluvialis dominica L, H, S A
Bristle-thighed Numenius tahitiensis S U
Curlew
C. INDIGENOUS (NATIVE) SPECIES
Night Heron  Nycticorax nycticorax P u
*Key to the table
Habitat - Area most frequented. Order of most ;-:)referr'ed or utilized

begins at left.

G = Grassland

K = Kiawe thickets

H = Housing areas (man-made structures)

E = Edge of road

L = Man-landscaped areas, such as goif courses.

S = Shoreline

P = |nland water areas (ponds)
Abundance

A = Abundant

C = Common

U = Uncommon

Source: Bruner (1979).
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Three migratory shorebird species, wandering Tattler (Heteroscelus
incanus), Ruddy Turnstone (Arenaria interpres), and Golden Plover (Pluvialis
dominica), appear to be guite common in this area. The latter of these
species is especially numerous, and is usually seen on and around the
existing Mauna Kea Beach Hotel golif course. Though none were observed
during Bruner's recent survey, it would be reasonable to assume that the
ponds on the Mauna Loa Land properties periocdically support migratory water
fowl. This statement is made based on . the knowledge that similar habitats
along the Kohala c¢oast do serve as important refuges (Shallenberger, 1977).
The only native bird observed during the survey was a Black-Crowned Night
Heron (Nycticorax nycticorax), seen around the Mauna Loa Land ponds.
Hawaiian Coot (Fulica americana) are common to the south of the study area
at such sites as Kiholo, Makalawena, and Honokochau. It would be reasonable
10 assume that they also might frequent the Mauna Loa Land ponds -- though
none were seen during the site survey by 8runer. The generally open and
arid nature of this region probably precludes the support of most native land
birds. A possible exception might be the Hawaiian Owl, called Pueo (Asio
flammeus sandwichensis), which is known to hunt in this type of habitat.

Mammais

Although the Hawaiian Bat (Lasirus cinereus semotus), an endangered
species of mammals, occurs on the |Island of Hawaii, there are no records of
its sightings in the coastal areas of South Kohala. Most sightings of this bat
have been recorded around Hilo and in higher, wetter forests. Among the
most common mammals in this region are the House Mouse (Mus musculus) and

" mongoose (Herpestes auropunctatus). The population of the former, inci-

dentally, has reached epidemic proportions during the past summer and had
to be brought under control via aerially-dropped poison baiting. Larger
mammals, such as feral goats (Capra hircus), are relatively uncomman in the
drier, lower elevation areas where development is most likely to occur.

Anticipated impacts of Development

Although the Black-crowned Night Heron was the only native waterbird
actually observed, it is reasonable to assume that Hawaiian Coot may also
utilize the ponds on the Mauna Loa Land property. Further, it is possible
that migratory ducks on occasion alsa use these ponds. Migratory shore-
birds, especially Golden Plover, are abundant in this area. With the de-
velopment of more short grass areas (lawns and golf courses), even mare
Golden Plover should be expected to seek these lands for foraging. Other
migratory shorebird species would not increase; they might even be less
common following development of the land as they frequent undisturbed shore-
lines rather than grassy areas. The reduction in the amount of dry open
high grassland which naturaily results from development of the land would
affect the composition and abundance of the exotic species popuiations.
Those species which would be expected to increase their population density
foliowing development and the introduction of more Iush vegetation are:
Common Myna (Acridotheres tristis), Japanese White-eye (Zosterops japonica),
Cardinal (Cardinalis cardinalis), House Sparrow (Passer domesticus), Saffron
Finch (Sicalis Tflaveola), with possibly warbling  Silverbill  (Lonchura
malabarica) and Mockingbird (Mimus polyglottos) also showing a slight
Therease. Grassland species such as the gamebirds will undoubtedly decrease
in numbers with the loss of habitat. Spotted Dove (Streptopelia chinensis)
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and Barred Dove (Geopelia striata) are both adaptable to developed areas or
open field situations. Their present populations are probably at or near
maximum levels and should not change markedly following development.

In summary, one can expect to see a shift in the population leveis among
the exotic species and an increase in the numbers of Golden Plover during
the migratory season. Development arcund the ponds on the Mauna Loa
Land, Inc. resort site wouid aise limit their use by water birds. It is recam-
mended that any development around the ponds be implemented with great
care. Bruner (1979) recommends that alteration of the ponds and of their
associated shoreline vegetation should be avoided, as these are important
foraging areas for shorebirds and, possibly, migratory water fowl as well.

Flora

As in the case of fauna, the survey of existing vegetation conducted for
this study was limited to specific sites where initial development activity is
expected. Both parcels fall within the kiawe and lowland shrub vegetation
zone. This zone is characteristic of these land areas on the island of Hawaii
which are below 1000 feet in elevation and receive less than 20 inches of
rainfall per year. The great majority of the secondary growth which is
anticipated to occur in the Kohalas after the Lalamilo Water System becomes
operational would be within this vegetation zone. We feel, therefare, that the
survey which has been performed for the-Olohana/UAL (now Mauna Kea Land
Corporation) and Mauna Loa Land properties (Earthwatch, 1979) is an ade-
gquate basis for this impact assessment. The summary of cover types for
these properties is presented in Table 111-34; they are shown graphically in
Figure ili=2. The complete checklist of plant species for the coastal area
surveyed is shown in Appendix B. Because we anticipate that there would be
incréased housing development occurring in the region as the result of resort-
related immigration, reference is made below to two areas where this growth
is most likely to occur: Kawaihae Village and Puako. It must be recognized,
however, that no intensive survey has been done here, and the following
description is very general.

Kawaihae Village and surroundings:  This residential community was
initiailly developed to accommodate employees from the Olohana resort projects.
There are still 21 acres of land zoned for residential development available
here. Those areas which have already been built on are landscaped and
well-maintained; common ornamentals and weedy escapes are the dominant land
cover. The undeveloped areas are characterized by apen scrub grasstand,
which is described in greater detail in Table [11-34.

Puako: This is a small, low-density residential community along the
coast, between the Mauna Kea Land Corporation and Mauna Loa Land proper-
ties. Common ornamentals and .escapes found in gardens and vacant lots
include milo, sea grape, crown flower, oleander, hibiscus, coconut, bougain-
villea, kiawe, beach naupaka, ironwood, royal painciana, monkeyped, shower
trees, Chinese banyan, bottie brush, plumeria, Messerschunidia, Bermuda
grass, mango, avocado, papaya and, possibly the native cotton, a species of
which is on the endangered species list. Upland areas above the community
are dominated by dense kiawe woadland. The latter cover type is further
described in Table 111-34.
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COVER TYPE

Summary of cover types.

CHARACTERISTICS

IMPORTANT PLANT SPECIES

A. MAUNA LOA LAND, INC. PROPERTIEZS

1.

2,

3.

2.

6.

7.

Sarren Lava

Scrub Rockland

Open Scrub
Grassland

. Klawe Woodland

Wetland/Pondsice
Vegetation

Coastal Strand

Disturbed/
Pra-{andscaped

——

Rougn, clinkery, unweathersd a'a lava
flows supporting very few, scatlered
plants, mostly grassses. Total vegeta-
tation cover is iess than 3%.

Primarily panoehoe flows with small
pockets of accumutated scil. Sparsa
vagatative cover (less than 50%).

Lavel to rolling, dry annual grassiands
with scattarsd tress ang shrubs.
Occasional rock outcrops.

Densa thickats of shrubs and trees to
40 feet high. Hearb layar shaded,
supporting dryland grasses, fords.

Anchialine ponds with margins varying
from staep, hard lava rock to soft,
spongy soils. Vegstation including
saveral native species primarily con-
sists of emergents and coastal sirand
plants.

Strand vegetation assoclated with
beaches. Subsirara mixture of sand
and lava reck,

Vegsatation primarily waedy, associated
with transforming areas from ones cover
type o another by grading, trans-
ferring soil or otherwise disturbing the
natural vegatation.

B. MAUNA KEA LAND CORPOQRATICN

1.

2.

a.

5.

Cpen Scrub
Grassiand

Kiawe Woodland

Gully Vegetatian

Coastal Strand

Landscaped/
Daveloped Arsas

Vast expanses of dry annual grasses;
trees and shrubs adapted ta dry
conditions are sparsely scattared
throughout.

Dense thickats of shrubs and trees to
40 fest high near the coast. Herd
layer shaced supparting dryland
grasses, farbs,

Dry intarmittent gulches with staep to
moderata slopes, large boulders, small
pockats of moist soil or water. Flora
more diversa and luxuriant than in
surrounding areas.

Strand vegatation associatag with
beachas. Substrate mixturs of sand
and lava rock.

Vegetation associated with existing
structures or facilities. Man-inducsd
flora supportad by irrigation, fertili-
zation and other landscape practicas.
Includes golf coursa.

Hers layer: feathary pennisetum (Psnnisetum setosum),

ilima (llima spp.)
Shrub layer: kiawe {Prosopis pallida)

Hert layer: fountain grass {Psnnisatum setaceum),
waltheria (Waltheria amaricana}
Shrub layer: Kiawe

Harb layer: feathary pennisatum, ilima, waitheria,
sixweaks thrseawn (Aristida adscendens)

Shrub layer: nehe (Lipochaeta Tavarum var. lavarum),
kiawe

Tree laysr: kiawe

Herb layer: feathery pennisetunt, nettie=-lsaved
goosafoot (Chenasodium murale)
Shrub ang tree layer: Kiawe

Hert layer: ohelo-kai {Lveium sandwicznse), water
hyssop (Sascapa monnieria), se&a pursians
(Sesuvium pcortulacastrum), makaica Cvoarus
faevigatus)

Shrup anc tree javer: milo (Thesoesia pooulnea),
csconut {Cocos nucifera), nau (RidDiscuUs THiacaus)

Herb layer: beach morning glory (locmoea brasiliensis),
beach dropseed (Soorcoolus virginicus), Austraiian
salt bush (Atrislex semiDaccata)

Shrub layer: nalive capparis (Caooaris sandwichiana
var. zoharyl), besach naupaka (Scasvela taccaga)

Trea [ayar: milo, coconut

Herb layer: Bermuda grass (Cvnoden dactvian)},
garden spurgs é_Eunhorbia nirta), wast (ndian
beggar's tick (Bigens gynaoitaiia

Shrub layer: castor bean (Ricinus communis),
pluchea (Pluchea odors™3), cocklesur (Xanthium

saccharatum
Trea layer: Kkiawe

Hart layer: feathery pennisetum (Pennisstum satssum),
pili grass (Hetesrooogon contartus), iima (liima spp.)

Shrub layer: kiawe (Prosocis pailida), koa haoie
Leucaena leucocephala), ‘aneansa {Chenocoodium

eahuensa)
Tres layer: occasional kiawe

Herd layer: faathery pannisstum, nettle-jeaved
goosefoot {Chencoodium murale)
Shrub and tres layar: Kiawe

Hart layer: fountain grass (Pennisetum setacsum),
Guinea grass (Panicum maximum), Ranchons

—————————

{Commalina diffusa), marning giory {Icomosa spe.)
Shrub and tres layer: Klawe, koa hacle, guava

{Psidium guaiava), Christmas berry (Schinus
teresiatnitolius)

Merd layer: beach merning glary (lcomoea brasiliensis),
baach dropseed {Soorobolus virginicts), Ausiralian

salt bush (Atriplex semibaczata)
Shrub layer: bDeach faupaka (Scaevala tacsada), kiawe

Tree layer: coconut (Cocos nucifera), kiawe

Herd layer: Bermuda grass {Cvnodon dactvion)
Shrub and tres layer: ofnamentals, e.g. bougainvillea

(Bougainvillea spp.), false kamani (Terminalia
catappa
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Anticipated Impacts of Development

Anticipated development actions in the region may be divided into three
phases: (1) site preparation, (2) construction and land transformation, and
(3) facility maintenance and operation. Although specific designs for pro-
posed developments are not known, impacts may be predicted on the assump-
tion that standard facilities or structures would be developed. These would
include hotels, condominiums, singie- and muitiple-family dwelling units,
parking, roads, trails, walkways, commercial facilities, public works facilities,
nurseries, maintenance areas, and recreational facilities (golf, tennis, swim-
ming, riding, ete.,). Environmental impacts generated by such development,
relative to vegetation, are outlined below.

Site Preparation. This phase covers the initial preparation of raw land, prior
to construction or major landscape modification. Surveying and creation of
temporary access roads for construction are included as are ground clearance
and excavation for proposed facility sites. Site preparation includes digging,
cutting, blasting and bulldozing as required for removal of vegetation, soii,
bouiders, and bedrock. Surface preparations after clearing may also require
scraping, crushing, grading, terracing, and introduction of fill material.
Below is a summary of impacts associated with site preparation.

0 All vegetation in the path of clearing activities would be destroyed
unless transplanted. This would not result in an irreversible commitment
of resources for areas such as open scrub grassland since this cover
type is extensive and species involved could theoretically be replanted,
replaced, or incorporated into the landscape. For coastal strand and
wetlands, however, any loss of vegetation would be adverse, since these
caver ‘types occupy limited areas and host many native (though no en-
dangered) plant species.

o Presence of construction equipment, destruction of wvegetation, exposure
of bare soil, generation of debris, etc. would result in unavoidable
negative aesthetic impacts. This would be a short-term impact only
since clean up operations would be practiced and the overall goal is for
highly aesthetic land transformation.

0 Air pollutants, including fumes from machinery and dust raised by
equipment, may damage tissue or degrade the visual quality of orna-
mental plant species. Wildlife within the vicinity of clearing activities
may be driven away by noise and vibration.

0 Removal of vegetation would result in the exposure of bare soil or bed-
rock. In the case of bare soil, exposure to wind and rain (though
infrequent) would be unavoidable. This could be a significant adverse
effect since gusty winds are not uncommon and soils of bath regions are
loose, dry, fine-grained and fairly structureless. Dust pollution and
possible nearshore and pond sedimentation would be temporary, but the
loss of some soil resources would be a long-term effect of erosion.

0 The erosion problem is compounded by the existence of soil borrow
areas. Here large areas of vegetation would be removed, exposing deep
accumulations of alluvial soils (for example, Mauna Loa Land, Inc.'s
northern sector). These soils would be scooped up, placed in trucks,
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and transported to areas requiring soil or fill, such as prepared barren
lava surfaces. All stages of this process are subject to the forces of
erosion, particularty wind erosion. Mitigation measures include careful
planning of borrow area locations, use of natural windbreaks, sprinkling
for dust control, monitoring of wind levels, covering of truck loads,
restriction of unnecessary traffic in fili and borrow areas, and finally,
reshaping and revegetation of borrow pits after use.

0 Removal of vegetation wouid result in localized changes of microclimate.
Removal of large trees or shrubs would reduce total shaded areas. This
in turn would effect higher air and ground temperatures and increase
soil dessication. Removal of vegetation would also result in the loss of
frictional surfaces which reduce wind velocity along the ground surface.
This too would subject soils and nearby plants to greater dessication.

0 Removal of vegetation would result in some displacement of birds and
other wildlife. However, at this stage (site preparation), dispiacement
is not irreversible since natural vegetation could reccver or be replaced.

0 1t is assumed that valuable plant resources, such as large and attractive
trees, unique native plants, aesthetic natural settings, etc., wouldbe
maintained as much as possible. This is a potential positive impact of
site preparation since surrounding undesirable elements, such as agres-
sive weedy species, would be removed, allowing desirable elements to
proliferate or be enhanced.

o Disturbance or removal of natural vegetation and watering for irrigation
or dust control may result in seed dispersal and wider establishment of
weedy species. These may compete with both natural and landscaped
plant species in the future.

Censtruction/Land Transformation. This phar2 covers all activities required
for facilities construction and eventual total land transformation. Standard
engineering and landscaping practices for resort development are anticipated.
Environmental impacts of these, relative to vegetation, are summarized below.

o With respect to vegetation, landscaping and planting offer potentially
paositive aesthetic and environmental effects. Introduction of soils,
nutrients, shade and irrigation would result in moderation of harsh
environmental elements and the successtul establishment of both natural
and ornamental ptant species. For some areas, particulariy open scrub
grassiand, this could result in significant improvement of visual and
environmental quality. .

o] wildlife displaced by ground clearance may return given the increase in
overall plant diversity. Some populations may, in fact, increase in the
man-modified environment. However, those species of wildlife sensitive
to nearby human occupation will likely suffer overall habitat reduction
rather than increase.

Facility Maintenance and Operation. After construction and landscaping are
completed, environmental impacts would continue to be generated by mainten-
ance and operation activities. The new facilities would require irrigation,

fertilization, weed control, and sewage disposal, and will host all forms of
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visitor and resident use. Environmental impacts of these, relative to vegeta-
tion, are summarized below.

Application of irrigation waters drawn from brackish weils may result in
increased salt levels in the soil and possible damage to plants. Salt
accumulation probiems may be compounded by application of fertilizers
and pesticides to the soil surface.

Leaching of nutrients, particularly from heavily fertilized and irrigated
goif courses, could have a significant diverse impact on pond and ccean
water quality. Ponds are particularly sensitive, being fairly closed
systems, not as subject to dilution and flushing as are coastal waters.
Pond nutrient levels should be monitored before golf course development
and pericdically during upkeep and maintenance. <Care should be taken
so that water and nutrient application is efficient and not wasteful. |In
this way groundwater resources may be conserved and aquatic pond
organisms will not suffer ecolegic imbalance due to artificial over-
nutrition. Care should also be taken so that drawing of brackish
groundwater does not increase the salinity of nearby brackish ponds to
adverse |evels.

Increased pedestrian traffic on newly established roads or trails will
result in greater access and use of coastal resources. |[f coastal strand

vegetation is removed or damaged this may result in exposure of already-

limited beach sands to wind and wave erosion.

Passive recreational use of ponds and wetlands are not expected to
generate adverse environmental impacts. Tree trimming and clearing of
plant debris from the pond surfaces will in fact improve the visual
quality of these already highly aesthetic areas. On the other hand, leaf
litter and plant detritus provide food for aquatic organisms. Pond
maintenance, unless extreme, will probably not severely harm pond
ecology:.
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DESCRIPTION OF IMPACTS ON ARCHAEQLOGICAL RESQURCES

An archaeological reconnaissance survey of the proposed Lalamilo Water
System corridor was conducted in December, 1978 by Archaeological Research
Center Hawaii, Inc. (Appendix A). This reconnaissance survey indicated
that no sites of historic importance exist within this corridor, above Queen
Ka'ahumanu Highway. The South Kohala coastal region, however, is an area
of considerable historical interest and significance, and has been the subject
of numerous archaeological studies. A listing of these studies is included at
the end of this sectioen. i1f one general recommendation was to be made based
on the review of available iiterature, it would have 10 stress that ail future
development along the South Kohala coast should be implemented with great
care. This care must be exercised so that the many archaeological resources
which are essential to the understanding of the region's history are either
preserved or at least studied before they are salvaged or relocated. Below is
3 brief summary of South Kohala's historic significance, based on the review
of available studies.

The archaeclogical study that was prepared for the Queen Ka'ahumanu
Highway corridor - between Kailua and Kawaihae - (Ching, 1971), indicates
that the architectural remains which were found within this corridor reflect
ancient Hawaiian occupational adaptations and land use patterns. Three
primary zones of cultural activity can be distinguished:

a) coastal or makai zone - where fishing and other maritime activities,
as well as limited amount of agriculture occupied the people;

b) transiticnal or middle zone - removed from the coastline, this area
was not suited for maritime activities but was used by travelers who
found temporary sheiter there; and

e) upland (inland) or mauka zone - where large-scale agricultural
. activities were concentrated.

(t is the interrelationship between these zones, particularly between the
coastal and upland areas, which is especially interesting. Based on the
studies heretofore performed, indications are that there might have been a
well-developed exchange system between the peoples inhabiting these areas:

the makai settlements provided fish to the mauka inhabitants -= in exchange

for agricultural crops and, perhaps, water. It is through the continuing
studies of the archaeoiogical reviews that we may become ever more
knowledgeable about the lifestyle and socio-economic structure of the ancient
Hawaiians. The coastal area appears to be richest in archaeological remains,
particularly with respect to the sites representing former residential struc-
tures. The Waimea to Kawaihae Road corridor study (Barrera, 1974), how-
ever, indicates that the inland area, in the vicinity of Waimea, shows evi-
dence of agricuitural as well as habitational utilization. The intricate system
of makai-mauka trails points 1o the atready-mentioned relationships between
people living in these areas. Yet, the discovery of possible fishing sinkers
in upland sites raises questions as to the extent ta which seafood was ob-
tained via the traditional exchange of goods and the extent to which indi-
viduals from the upland areas went to the coast themselves to procure their
own seafood.
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In conclusion, it is important to keep in mind that a planned, systematic
and consistent preservation of the system of archaeclogical sites is the desir-
able approach in the South Kohala region. This can be done through the
selective process of preserving those remains which, when viewed in relation
to one another, can tell us a story of this region's past. The above ap-
proach is preferabie to the preservation of only the major sites deemed to be
of historic and, perhaps, visual interest. The various studies heretofore
performed are a goed start in that direction, and will be heipful as the de-
velopment in the region proceeds. In addition to providing historical back=-
ground and surveys of specific important sites, certain studies (e.g. the 1969
Rosendahl survey of 'Ouli coastal lands) give recommendations as to how these
sites may be integrated into the resort concept. Additional work, however,
may be necessary with relation to both specific sites and the region as a
whole. :

List of archaeoiogical studies relating to the South Kohala Region:

Barrera, Willlam Jr. Anaeho'omalu: A Hawaiian Oasis. Preliminary Report of
Salvage Research in South Kohala, Hawaii. Bernice P. Bishop Museum,

1971.

Barrera, William Jr. Archaeclogical and Historical Survey of the Waimea to
Kawaihae Road Corridor, Island of Hawaii, April 1974.

Ching, Francis. The Archeology of South Kohala and North Kona, January
1971.

Kirch, Patrick V. Recommendations for Preservation and Archaeological
Salvage of Prehistoric and Historic Sites in the Kalahuipua'a Area, Hawaii
" |sland. Bernice P. Bishop Museum, 1975.

Rosendahl, Paul H.. Archaeolagical Salvage of the Ke-Ahole to Anaeho'omalu
Section of the Kailua-Kawaihae Road (Queen Ka'ahumanu Highway),
island of Hawali. Bernice P. Bishop Museum, 1973.

Rosendahl, Paul. An Archeological Survey of 'Ouli Coastal Lands between
Hapuna Bay and Kaunaoa Bay, South Kohala, Hawaii. Bernice P. Bishop
Museum, 1969.

Soehren, Lloyd J. An Archaeolgical Survey of the Shores of 'Ouli and Kawai-
hae, South Kohala, Hawaii. Bernice P. Bishop Museum, 1964.
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DESCRIPTION OF AND IMPACTS ON THE VISUAL ENVIRONMENT

The Lalamilo Water System, once completed, will not have a significant
adverse visual impact. The water line, installed underground, will not be
visible. The only sign of its existence will be a narrow service road built
along this water line. The visual impact of above-ground elements, that is
wells, pressure breaker stations, and reservoeirs, will be minimal. The
largest elements, two 20-foot high and 30-foot diameter one-million-gallon
reservoirs, and two 100,000-gallon reservoirs, will be placed partially below
grade to minimize the visual effect. The same will apply to pressure breaker
stations, which are 15-foot high and 15-foot diameter steel tanks. Wells will
be visible above-ground as electric meters six to eight feet high; they will be
placed on concrete siabs. Though visible, these elements of the system will
be so far removed from the public roads that they wili not have an impact on
the views for the general public.

The anticipated resort developments will certainly effect a significant and
irreversible change in the appearance of the lands upon which they will be
built. Whether this change will be of positive or negative nature is a purely
subjective consideration, dependent upon one's individual preferences. All
that can be stated objectively is that the essentially arid, lava-covered
terrain will be to a large extent turned into a lush, heavily-vegetated en-
vironment -- within which the roads, pedestrian pathways, various buildings,
recreational facilities, and other appurtenant structures of the proposed
resort will be located. Those areas which display greater diversity of vege-
tative cover and/or terrain features, such as the lands around the ponds or
within the Puako or Kawaihee Village developments, will be also subject to
alterations that will effect their appearance. As with the construction In less
verdant areas, however, the most desirable features of these sites can be to
a ‘large degree preserved or even enhanced by the implementation of good
design practices. The impact of these man-made features (we refer here
particularly to roads and buildings, rather than to introduced vegetation)
shall be to a great extent mitigated by the fact that they can be designed
with the terrain features intrinsic to this area in mind. That is to say, the
design will stress the blending and integration of these features with the
land, by the use of sensitive siting, alignments, materials, and colors. The
heights of the individual structures can be kept at such a level so as to not
block the views toward the ocean from the Queen Ka'ahumanu Highway.
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DESCRIPTION OF AND IMPACTS ON PUBLIC SERVICES AND FACILITIES

The construction and operation of the proposed Lalamilo Water
System will not generate significant impacts upen any of the public
services or facilities. The resort/residential developments which will be
made possible by the implementation of this water system will, however,
have significant and long-term impacts upon the public service/facility
network in the region. This section will consider impacts associated
with the growth of the Lalamilo Water System service area and of adja-
cent areas, which we anticipate will occur after the system is opera-
tionai.

Schools

Resort developments have very little direct impact upon educational
facilities, as their population consists primarily of temporary hotel
residents. Although the planned resorts along the Kohala coast will
include condominium units as well as single-family housing, the occu-
pants thereof will contribute only minimatly to the school-age popula-
tion. This can be said because the majority of these units will be soid
to persons purchasing them for use as retirement homes, temporary
vacation residences, or wvacation rentals. Any impacts upon the educa-
tional facilities will be generated by the secondary growth which is
expected to occur after the resorts begin to operate. This growth will,
as previously mentioned, result mainly from the in-migration of neces-
sary additional labor force.

The South Kohala District, where the proposed resort deveiopment
and most of the associated secondary growth will occur is served by
twa public schoois: Honoka'a Elementary-High (K-12) and Waimea
Elementary=-|ntermediate (K-9). For the purpose of this analysis we will
also include the Kohala Elementary-High (K-12), located in North
Kohala, as a school having the potential tc serve this district. In
addition to these public institutions, two private schools are located in
this region: The Hawaii Preparatory Academy (K-12) and the Parker
School (7-12), both In Waimea. The current capacities, enroilment
figures and enroliment projections for the public institutions are shown
in Tabie 111-35 (projections for private schools are not available).
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Table 111-35. Capacities, current enroliment, and enrollment projections for
Kohala schools.

Enroliment Projections

§.c__'h_g_c_ni Capacity Current Enroliment DOE, 1978
1984 1955
Honoka'a (K-12) 1,297 1047 (453 in grades 9-12) 1047 1180
Kohala (K=12) 847 744 (260 in grades 9-12) 653 630
waimea (K-9) 788 727 807 920
Hawaii Prep 396 -- -=
Parker 106 -- --

Source: Compiled by Belt, Collins & Associates based on data supplied
by the Department of Education, State of Hawaii.

Enroliment Factors: In order 1o determine the impact of anticipated
regional growth upon the school system, it is necessary to estimate the enrocll-
ment factors (or number of students per household) which wiil be used as the

. basis for student population projections. We will base these enrollment factor

astimates upon two figures: (1) current enrollment factors, and (2) antici-
pated future enroliment factors which, we feel, will differ from the existing
situation. Below we show these estimates, along with appropriate explana-
tions. i

1. Current enroilment factors (included are districts of South Kohala,
North Kohala, and Honoka'a):

Grades K-8 0.51/household
Grades 9-12 0.20/hausehold

The above figures are based on current student populations at the
Honoka'a, Kohala and Waimea schools. it is estimated that 3,500
households are in the service areas of these schools.

2. Estimated future (year 1990) enrollment factors in South Kohala,
North Kohala and Hongka'a:

Grades K-8 0.30/household
Grades 9-12 0.20/household

As can be seen, we foresee a considerable reduction in the number
of lower grade students that will be generated by each household.
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The currently high rate in this area is partly due to the establish-
ment of Hawaiian Homestead properties, which have a relatively high
ratio of young children per household.

Projected enroliment: Based on the above figures, we have projected
additional student population in the region, which can be expected as the
resuit of the anticipated development activities along the South Kohala coast.
These projections, split into two grade level categories, appear below; they
are based on the estimated addition of 2,000 housing units (outside of the
resort developments) to the region by the year 1990.

Based on Current Based on Projected
Enroilment Factors Enrollment Factors
Grades K-8 1,000 students 600 students
Grades 9-12 400 students 400
Total 1,400 students 1,000 students
Anticipated impacts on the existing facilities: In the case of both

scenarios which have been shown above, the capacity of the existing facilities
will be exceeded. This capacity would be exceedad to a far greater degree
within the K-8 grade category if the enrcliment factors should continue at the
existing level. All indications point, however, to an increasing enroliment
but at a decreasing rate. The above figures should be further reduced by
those students who would be attending private schools.

insofar as the capacity of the existing facilities to accommodate the
growing student population is concerned, it has been the DOE's palicy to
expand the schools as the need arises. Such expansions can be accomplished
through the implementation of portable classrooms; permanent facilities would
be constructed only if a long-term increase of students justifying such expan-
sion cccurs. The existing facilities in this region have enough land area to
allow either for temporary or permanent expansion, providing the lands abut-
ting the schools are not otherwise developed.

_Protective Services

Fire Department

in South Kohala, the Fire Department consists of a 24-hour, 13-man,
three-truck (one tanker, one pumper, one rescue van) fire station in Waimea;
an eight-hour, one-man, one-truck facility in Kawaihae; and a truck stationed
at Puako staffed by volunteers. Fire protection in the Kawaihae and coastat
area is of limited effectiveness due to the distances involved, the low popula-
tion density, and the lack of a suitable volunteer force. These limitations are
further increased by the inherent probiems of the dry, grassiand environ-
ment, which is highly susceptible to fires during the summer and fall
seasons. These conditions will change considerably when the area has been
further developed -=- in effect decreasing the fire hazard in and around the
new resorts. Private fire protection services are maintained in two locations,
with a one-truck facility adjacent to waikoloa Viliage and a single fire truck
at the Mauna Kea Beach Hotel for protection of the resort facilities and the
adjacent house lots. [t is anticipated that each of the subsequent resort
developments will provide some individual fire protection, but that increased
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development in the area will eventually necessitate expansion of public fire
protection facilities and services. Possible sites for a new facility would be
Kawajhae or Puako. It should be noted that fire flows available from the
proposed Lalamilo system will exceed the requirements in case of emergency.

Police Department

The Police Department operates stations in both South and North Kohala
Districts. The South Kohaia facility is locatad in Waimea; Kapa'au is the
location of the North Kohala station. The personnel strength of these facili-
ties, as of December 1979, is as follows:

Waimea Kapa'au
1 Captain 1 Captain
1 Lieutenant 2 Sergeants
2 Sergeants 9 Police Officers
13 Police Officers 1 Senior Clerk-Stenographer

1 Senior Clerk-Stenographer

According to the County of Hawaii Police Department, the current staf-
fing is adequate for the present level of calls for services. Both facilities
are relatively new =-- Waimea Station was built in 1975 and Kapaau facility was
constructed in 1973 -- and are well-equipped to serve the existing population
of these districts. With reiation- to the future plans for these districts as
well as the anticipated impacts which the anticipated growth of this area will
have on the palice protection, the Police Department has stated the following:

There are no immediate plans for capital improvements such
as additional police stations to service the North and South
Kohala areas although plans for a new police station at Kailua,
Kona are in the design stage. Plans are also underway To
expand the police microwave radic system 1o improve radio com-
munications in the area. Increases in personnel are caontingent
on population increases and calls for service.

Development of the North and South Kohala regions at the
magnitude projected would require a 100- to 150-percent increase
in staffing in the South Kohala district and a 50-percent increase
in personnei for North Kohala. The high concentration of resort
development in the South Kohala coastal region coupled with the
anticipated increase in households in the Puako, Kawaihae and
Waikoloa areas may necessitate the construction of a police sta-
tion in that area. (Kaaua, December 12, 1979.)

Sewage Treatment and Disposal

All resort projects which will be buiit in the area following construction
of the Lalamilo Water System will require the installation of sewage treatment
facilities. These will be in strict compliance with Federal, State, and County
standards, but specific methods of treatment and disposal have not, as yet,
been determined. Some recycling of treated sewage for irrigation purposes
will probably be implemented at each of the resort developments. Other
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construction in the area secondary to the development of the resorts will
either be serviced by the existing facilities or require construction of indi-
vidual systems adhering to the appiicable government regulations.

Solid Waste Disposal

At the present time, the County of Hawaii does not have individual
residence refuse collection. Each hcmeowner must transport their refuse to
one of the compactor-transfer stations, landfills, or open dumps that exist on
the isiand. The closest existing compactor-transfer station is located at
Puako. This station has a 70-cubic yard compactor-container for the collec-
tion of residential waste.

The County will not accept commercial/private contractor refuse or
commercial/hotel refuse at compactor-transfer stations, which are reserved for
residential waste. This implies that al! new households which we anticipate
will be forthcoming after the Lalamilo Water System implementation could
dispose of their refuse at the stations, as long as they transport the waste
themselves.

There are two existing open dumps which may be used by the residents
of South Kohala coastal area. The closest dump is located at Kamuela, about
17 miles northeast of the Lalamilo Water System service area. The other open
dump is located in Kailua, approximately 20 miles to the south. In the near
future, it is planned for both of these open dumps to be closed and new
landfill operations started in Kailua near Kona Village (12 miles to the sauth)

"and in Ahualoa near Honoka'a (31 miles northeast). There is no charge for

the dumping of refuse at these sites and the County foresees no future
change in this policy. Both residential and commercial solid wastes are ac-
cepted at these locations. The Hawaii Sewers and Sanitation Bureau reports
that the new landfills will have sufficient capacity to meet the needs of resort
developments planned for the Kohala coast (personal communication, Harold
Sugiyama, September 19, 1979).

Electric Power

The operation of the Lalamilo Water System well pumps will require a
relatively small amount of electricity. The necessary power can be provided
from the existing power transmission line along the Belt Road.

The anticipated resort and residential development in the South Kohala
coastal region will require considerable amounts of power, as indicated below.
Both consumption rates as well as peak demand factors are shown.

No. of Est. Con- Peak
Units in sumption Demand

Region by rate (kwh (kw/ Use Demand

Use Year 1990 vyr/unit) unit) (kwh/yr) (kw)
Hotel 2,500 18,000 2 45,000,000 5,000
Condominium 2,250 12,000 2 27,000,000 4,500
Resort Residential 75 12,000 3 900,000 225
Single Family 2,000 12,000 3 24,000,000 6,000

TOTAL 86,500,000 15,725
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In 1977, the total .consumption of electricity in Hawaii County was
376,808,000 kwh. Based on that figure, the additional projected use of
electricity resulting from the Kohala develoment would generate about a 25
percent increase in the island-wide use of electric energy.

According to Hawaiian Electric and Light Cempany (HELCQ), there are
adequate generating sources to supply the needed electric power to this area.
The two existing North-Scuth (parailel to the shoreline) transmission lines can
transmit 15 to 20 kw. These lines would have to be supplemented by a
mauka-makal line (possibly along the proposed Lalamilo Water line), which
would supply power to the coast.

Recreation

Existing recreational sites in North and South Kohala emphasize camping,
hiking, golf, tennis, volleyball, baseball, and picnicking at inland facilities;
and swimming, surfing, boating, and fishing at beach facilities. A few indoor
recreation areas are aiso available, with such sports as basketball and ping-
pong as weil as more passive activities such as playing cards or chess.

Table [11-36 summarizes existing major recreation sites in North and
South Kohala as recorded in the 1974 County of Hawaii Recreation Plan.
Their locations are shown on Figure I1i-3.

There are also three named hiking trails in the area -- Kawaihae Pu'u
Hue Trail, the Kohala Ditch Trail, and the King's Trail from Kiholo to Puako.

Extensive additional recreational facilities are proposed for both North
and South Kohala in the County Recreation Plan. The more important of
these are: beach and shoreline parks and recreation areas at Kapanaia Bay,
'‘Upolu Point, Niuli'i, and Hapu'u in North Kohala, and at Waiulaula, Kukui
Point, Wailea Bay, Puako Bay, Anaehc'omaiu Bay, Makaiwa Bay, Pauoa B:iy/,
Mau'umae Beach, and Kaluhiikamu Beach in South .Kohala. The Hawaii
County Planning Department is currently in the process of developing the
County-Wide Shoreline Access Program. All of the future developments will
be subject to this program, as well as to SMA and building setback require-
ments.

A large State Historic Park has been developed at Lapakahi in North
Kohala encompassing an extensive archaeological compiex that is made acces-
sible to the public by trails and made easier to expiore by explanatory signs.
Of concern also is public access to the Puako Petroglyph Fields; a State park
for the area is proposed to preserve and protect the petroglyphs.

The principal existing beach parks are the County's Samuel Spencer
Park, located just south of Kawaihae Harbor, and the State's Hapuna Beach,
situated midway between Kawaihae and Puako. Both parks contain excellent
white-sand beaches and provide parking, picnicking, and restroom facilities.
Other beach parks are located at Kapa'a, Keokea, and Mahukona. While
facilities are quite adequate at these parks, the quality of the beaches does
not match either Spencer or Hapuna Beach Parks.

The development of major resort projects in this area is expected to

' increase attendance of the facilities listed above, especially when secondary
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Table 111-36. Existing recreational facilities in North and South Kohala.
Area
Facility (Acres) Agency Activities
Narth Kohala
Camp Koapaka (Old -- Private Indoor recreational activities
Makalapa School)
Halaula School 5.0 State School playground activities
Playground
Kahua Ranch Pavilion -- Private Picnicking
Kamehameha Park 18.5 County Picnicking, town-park activities
Kapa'a Beach Park 26.3 County skin diving, fishing,
picnicking, auto camping
Kohala High Schooi 4.5 State High school athletic activities
Keokea Beach Park 7.1 County Limited swimming, fishing,
picnicking
Mahukona Beach Park 2.7 County  Swimming, skin diving, fishing,
boat launching, picnicking,
. auto camping
Mormon Gym, Hawi - Private Indoor recreational activities
Pololu Valley Lookout 1.7 Picknicking, scenic viewpoint
South Kohala
Hapuna Beach Park 65.0 State Swimming, surfing, camping,
‘ lodging
Kahilu Hall -- Private Indoor recreational activities
Kawaihae Boat Harbor 246.0 State Marina, boat-launching ramp,
’ fishing
Kohala Forest Reserve 23,800.0 State Wilderness, hiking
Mauna Kea Beach Hotei's -- Private
Golf Course and Tennis (fee)
Courts
Puako Boat Ramp 0.5 State Fishing, boat-launching ramp
Samuel Spencer Beach 13.4 County Camping, surfing, swimming
Park
Skeet Range - Private Skeet shooting
Thelma Parker Gym -- State Indoor recreational activities
Waikoloa Golf Course - Private Golf
(fee)
Waimea Elementary/ 5.0 State School playground activities
Intermediate Schaol
Waimea Park 10.5 County Athletics, picnicking
Waimea Rodeo and -- Private Rodeo activities
Racetrack
Waimea Youth Center - Private indoor recreational activities
HH=-101
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growth begins to occur. Initially, the resort-generated population would not
be expected to influence these facilities, as the resorts will provide extensive
recreational opportunities within their boundaries. One facility which may
experience considerable growth in attendance is Lapakahi Park, but this may
be viewed as a positive impact.

Health Care

The Kohala coastal region development will be served, at least during
the initial years of growth, by three existing medical facilities: the Kohala
Hospital, located just north of Hawi in North Kohala, the Honoka‘'a Hospital,
and the Lucy Henriques Medical Center in Waimea. Both hospitals are admin-
istered by the State Department of Health -- the County of Hawaii being the
only County in the State with no privately-administered hospitals. The Lucy
Henriques clinic is a privately-owned and administered facility, operated as a
non-profit corporation. Presented below is a summary description of atl three
facilities, representing their present service capabilities as well as operating
level:

Kohala Hospital

Acute Care Skilled Nursing
Beds 16 10
Admissions 132 17
Daily census ‘ 1.0 10.3
Length of stay 2.8 220.9
Percent of occupancy 6.3% 103%

Above figures for fiscal year ending June 30, 1979,

The following patient spaces are availabie at the Kohala Hospital, but are
not being used due to lack of qualified personnel:

X-ray room
Laboratory
Deiivery room
Operating room
Emergency room

Honoka'a Hospital

Acute Care Skilled Nursing
Beds 27 8
Admissions 548 10
Daily census 8 7.9
Length of stay 5.3 289.4
Percent of accupancy 28% 99%

Above figures for fiscat year ending June 30, 1979.

Patient spaces inciuded within the Honoka'a Hospital are:

1§1-103
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X=ray room

Laboratory

Delivery room and maternity ward
Major and minor operating rooms
Emergency room

All of the above spaces are used on a regular basis; the examples of
frequency of facility utilization are shown below (fiscal "year 1978-1979):

Outpatient visits 2,855
Emergency room visits 989
Operations 116
Deliveries 108
Radiofogical exams 2,608
Anaesthesia 120

A totai of eight physicians (six general practitioners, one general
surgeon, and one internist) utilize the facilities of this hospital or refer their
patients here. Four of these physicians (including the internist) have their
offices at the Lucy Henriques Clinic and four physicians are based at the
plantation infirmary. The Honoka'a Hospital operates its own ambulance.

Lucy Henriques Medical Center

This facility is not certified to operate as a hospital and is only allowed
to maintain holding beds (where patients can be retained for up to 24 hours).
There are two holding beds at the clinic. In additian the following patient
services are available:

Emergency room (open 8 am - 9 pm M-F
8 am Sat. - 9 pm Sun.)
X-ray (includes fluoroscopy, the only such service in the area)
Examination room
Four physicians' offices
Two dentists' offices

in addition, six visiting specialists come to the clinic once a month.

Of the three facilities described above, the Lucy Henriques clinic is the
newest and most modern == both ‘n terms of overall design as well as equip~
ment. The Kohala Hospital is a structually-sound concrete block building,
which can be brought up to the most modern standards if necessary. The
Honoka'a Hospital, though it is well-maintained and appears to be structuraily
sound, is a wooden building. Consequently, this facility is out of compliance
with both the Medicare and Medicaid certification requirements, and cannot be
brought up to the prescribed standards merely by remodeling.

If we assume the regional population at about 12,000 (districts of South
Kohala, North Kohala, and Hamakua, based on the 1977 estimates in the 1978
County of Hawaii Data Book), then a figure of 3.6 acute care beds per 1,000
population is obtained. This is a very favorable ratio, considering that
Oahu's 2.8 acute care beds per 1,000 population is thought of as being quite
adequate. It is not possible, however, to assess the adequacy of health care
facilities on the basis of bed-to-population ratios. The quality of medical care
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must be assessed based on the availability of both properiy-equipped facilities
as well as qualified personnel. :

Obviously, even the most up-to-date facilities are of no use if there are
no qualified physicians, nurses and technicians to staff them. This region of
the Big lsland is currently experiencing this problem; the size of the popula-
tieon is simply not adequate to justify an establishment of a permanent practice

for most specialists. Consequently, most patients requiring specialized care -

are treated either in Hilo or Honolulu. With the Kailua-Kona area also gaining
numerous specialists, more people may seek medical care there and be ad-
mitted to the expanding Kona hospital if necessary.

Though it is difficult to precisely estimate future health care needs of
the Kohala region, these needs are certain to increase as the population
grows. It appears that present facilities =-- both in terms of size and equip-
ment -- could handle the growth which we are anticipating will occur over the
next ten years or so. What is needed are more specialists, physicians,
nurses, and technicians. Based on the past experience on Maui or in the
Kailua-Kona area of the Big Island, we can anticipate that as the demand fcr
physiclans becomes real, they do establish practices in these areas. There
are almost 100 doctors on Maui, for example, and more than 30 in Kailua-
Kona. These numbers make for very high physician/population ratios. It is
reasonable to expect, therefore, that when the very desirable (in terms of
climate and scenery) Kohala region becomes more populous, so will its medical
force.

in terms of facilities improvement, the State is currently considering a
possibility of constructing a new acute care hospital in the region, while
converting both existing Kohala and Honoka'a hospitals to skiiled nursing and

intermediate care facilities. No site has been chosen as yet, but possible
" locations include Honoka'a (next to the existing facilities) as well as Waimea

(adjacent to the Lucy Henriques Medical Center).

H1=-105




DESCRIPTION OF AND IMPACTS ON TRAFFIC CONDITIONS

Other than a very small amount of construction traffic, primarily between
Kawaihae Harbor and the waterline for materials, and between workers' resi-
dences and the waterline for construction workers, development of the pro-
posed Lalamilo System would have no direct traffic impacts. Because of this,
the remainder of this sectlon focuses on the traffic impacts that would result
from the secondary resort and residential growth that could occur as a result
of the system!s existence.

The discussion is divided into three parts. The first describes existing
traffic roadway conditions. The second projects changes likely to occur
between now and the time when the capacity of the water system is fully
utilized, i.e., by 1990. The third, and final, section discusses the impact
that these changes would have on the highway system's ability to provide a
high level of service.

Existing Roadway and Traffic Conditions

Existing Road Network

North and South Kohala's existing highways are shown in Figure 1-4.
As can be seen from the drawing, Queen Ka'ahumanu Highway is the only
major roadway transiting the Lalamilo Water System Service Area. |t would
provide primary access to all the resort and residential development that
would be made possible by the increased availability of water.

Queen Ka'ahumanu Highway originates just outside of Kailua Town in
South. Kona. On the north it terminates at a T-intersection about one mile
east of Kawaihae Harbor. The west branch of the "T" is formed by the
Kawaihae-Mahukona Highway and carries vehicles to the harbor and the
coastal areas of North Kohala. The Kawaihae-Waimea Road forms the eastern
approach of the "T" and continues on to the town of Waimea. There, it joins
the HMawaii Belt Road which provides access to Hamakua and Hilo and the
upland areas of South Kohala and North Kohala. The other roads in the
region that are of note are Waikoloa Road, which connects Queen Ka'ahumanu
Highway with the Hawaii Belt Road via Waikoloa Village, and the access roads
to Hapuna, Puaka, and Anaeho'omalu.

All of the roads are two-lane facilities, and only Queen Ka'ahumanu
Highway is of modern, high-speed design. With the exception of the Mauna
Kea Beach Hotel entrance road, all of the access roads connecting to Queen
Katahumanu Highway are designed to high standards and have separate accel-
eration/deceleration and left-turn lanes. Kawaihae-Waimea Road and the
Kawaihae-Mahukona Highway (to Kawaihae) are older roadways with numerous
curved sections. According to the State Department of Transportation, a new
four-lane alignment has been proposed but no definite construction schedule
has been set.

According to a study by Alan M. Voorhees & Associates, Inc. (1979),
there is no regular scheduled public transportation service within the Lalamilo
Water System service area. However, charter bus service is currently pro-
vided to some employees of the Mauna Kea Beach Hotel by the County Mass
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Transit Agency (MTA). Two trips per day are to/from Honoka'a and five per
day are to/from North Kohala. A proposal now being evaluated wouid substi-
tute a vanpool program for the bus service, but this might not prove neces-
sary If rapid development of the area results in much higher bus ridership.
The Voorhees (1979:6) study notes that MTA officials ". . . have unofficially
indicated they would consider increasing transit services to meetl increased
trave! needs of employees generated by new development in the area."

Existing Traffic

The greatest traffic impacts of the water system-related growth that is
projected would occur on Queen Ka'ahumanu Highway, especially at the exist-
ing and proposed intersections. State Department of Transportation data
assembled for this study (Voorhees, 1979:7) indicated the following average
daily traffic volumes (ADT):

o 1,750 vehicles per day (vpd) on Queen Ka'ahumanu Highway north of the
waikoloa Road intersection.

o 3,100 vpd on Queen Ka'ahumanu Highway at the Kawaihae Road.

o 2,800 vpd on Kawaihae Road at its intersection with Queen Ka'ahumanu
Highway.

o 2,450 vpd on the Kawaihae-Mahukona Highway at its intersection with
Queen Ka'ahumanu Highway.

) 7,500 vpd on the Hawaii Beit Road (Mamalahoa Highway) east of its
intersection with the Kawaihae-Waimea Road.

Existing peak-hour turning movement data from the Kawaihae-Waimea Road/
Queen Ka'ahumanu Highway intersection :1d the Mauna Kea Beach Hotel
access road/Queen Ka'ahumanu Highway intersection are shown in Figure

111-4.

Accident History

Accident data maintained by the State Department of Transportation
provides useful insights into highway safety conditions on the major roadways
in the region. The annual number of accidents and fatalities on each roadway
segment is shown in Table t11-37 for each of the past three years.

The number of accidents per million miles of vehicle travel in 1978 on
each roadway segment were 0.7 for Queen Ka'ahumanu Highway, 4.6 for
Kawaihae Road, and 4.4 for Kawaihae-Mahukona Highway. These rates com-
pare with an estimated rate of 3.3 accidents per million miles of vehicle travel
on all state roadways on the island of Hawaii. Hence, Queen Ka'ahumanu has
a lower than average rate of accidents while Kawaihae Road and Kawaihae-
Mahukona Highway have a higher than average rate of accidents. The oider
roadways have a higher accident rate than the newer roadway.
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Table 111-37. Accident summary report.

Number of Accidents per Year
Roadway Segment 1976 1977 1978
Queen Ka'ahumanu Highway 16 14 18
Kawaihae Road 32 50 52
Kawaihae-Mahukona Highway 2 4 5

Source: State Department of Transportation; table compiled by Alan M.
Voorhees & Associates,

Traffic Impacts

Projected Changes in Traffic Without the Project

A travel model developed by Alan M. Voorhees & Associates (1978) was
used to forecast daily traffic volumes without the project at two locations.
The first is the Hawaii Belt Road in Waimea at a point east of its junction
with the Kawaihae-Waimea Road; the second'is Palani Road in Kailua at a peint
west of the junction with Queen Ka'ahumau Highway. Supplemental data was
then used to forecast traffic on roadways between these two points. Since
projections were available only for five-year intervals, it was necessary to
adjust the data produced by the model to make it compatible with the eight-
year impact pericd used in this report. This was done by assuming that
traffic during years six through eight of the projection period wouid increase
at the same percentage rate as it did during years one through five. Results
of these "without the project' projections are shown in Figures I11-5 and
111-6. It should be noted that the estimates shown in that figure were based
on somewhat less development at the proposed Waikoloa Beach Resort than it
is now believed will occur. Because of this, the estimates may slightly under=-
estimate the actual growth.
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Traffic Volumes with the Proposed Project

A forecast of daily and peak-hour traffic that would be generated by the
proposed projects was prepared by Alan M. Voorhees & Assaciates (1979)
using a sequential procedure of trip generation, distribution, and assignment.
The trip generation rates used are shown in Table }11-38. Different rates
were used for the residential units at Kawaihae Village than for those on the
Mauna Loa Land Resort project because the former were assumed to be largely
single-family and the latter muiti-family units. The rates are reportedly
based on counts at similar developments on Maui (Alan M. Voorhees & Assoc-
lates, 19796:2).

Quoting from the Voorhees study:

"The generated trips were then distributed by the factors shown on
Table 4 [111-38]. The same distribution rates were used for the daily
and peak-hour trips. Different distribution rates were used for visitor,
employee, residential, and commercial trips. In some instances, several
of these trip purposes overlapped and had to be accounted for in the
total volume of trips generated by the site. These overiapping situations
included:

o Employee work-site trips and residential trips
o Community commercial center trips and residential trips
o Visitor trips and resort commercial center trips

"The generated trips were then assigned to the highway network. A
minimum path assignment technique was utilized due to the capacity of
the highway network in the study area. The assignments were then
transposed from the one-way trip format used in the trip generation
procedure to a two-way format."

Estimates of daily and peak-hour vehicle trips generated by water
system-related growth are summarized in Table (11-40. The Voorhees study
from which the figures are taken notes that several of the trip purposes are
overlapping (and are therefore shown in two categories), and that many of
the trips generated within the proposed Mauna Loa Land Resort would remain
within the resort boundaries (i.e., they would not impact Queen Ka'ahumanu
Highway).

The gross trip rates from Table 111-39 were then assigned to the road
network in accordance with the percentage distribution factors dispiayed in
Table 111-40 to arrive at the daily and peak-hour project-related traffic esti-
mates shown in Figures 111-7 and 11-8, respectively. As indicated by the
figures, the proposed Mauna Loa Land, Inc. project is expected to be the
largest single generator of wvehicular trips in the region.

=112

ty



£J

L.}

—J

c—

3

rd

£ o C

x O O 3

(.3

Tabie |11-38. Trip-generation rates used in projecting project-reiated traffic.

Auto Vehicle Trips/Unit

unit Daily Peak Hour
VISITOR (Per Qccupied Unit)

Hotel 3.6 0.36

Condominium/Resort/Residential 4.0 0.36
EMPLOYEE (Per Employee at Jobsite) 1.1 0.11
RESIDENT (Per Dwelling Unit)

Kawaihae Viilage 8.3 0.83

Mauna Loa Land 5.4 0.54
COMMERCIAL (Per 1,000 s.f. Retail Area)

Resort 57.9 5.8

Community 86.8 11.6
INDUSTRIAL (per Acre) 42.0 6.0

Source: Alan M. Voorhees & Associates (1979).

11=-113

\

e i e A e ot e |




Table 111-39. Daily and peak-hour vehicle trips generated by proposed
development.

Daily Peak Hour Trips

Trips In Out Total

MAUNA LOA LAND RESORT
Visitors, Hotels & Condos 8,180 345 470 815
i Employees 1,725 67 105 172
Employee Housing 4,320 235 195 430
Resort/Commercial 2,895 115 175 _290
i 17,120 762 945 1,707
PUAKOQ
: ’ Visitors, Condos 2,080 90 120 210
E Employees __ 65 3 _4 _1
% 2,145 93 7124 217
1 MAUNA KEA LAND CORPORATION
i (Previously Olohana)
Visitors, Hotels & Condos 5,840 245 340 585
| _ Employees 975 38 60 98
| 5815 283 200 683
E -~ - MAUNA KEA BEACH HQTEL
iL (ADDITIONAL)
Visitors, Hotel 390 20 20 40
i Employees 45 2 3 5
I 435 2 25 45
E KAWAIHAE INDUSTRIAL/COMMERCIAL
: Commercial Center 3,255 220 215 435
i industrial _1% 2%% %_;% %_g_g_

KAWAIHAE VILLAGE 5,000 270 235 505

] Seurce: Alan M. Voorhees & Associates.
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Table 111-40. Distribution rates of daily and peak-hour trips.

PERCENT DISTRIBUTION

South to

North Kawaihae Waimea & Mauna Loa Waikoioa
Kohala Village Beyond Lands & Kona

EMPLOYEE WORK TRIPS

Mauna Loa Land 13 25 16 34 12

Mauna Kea Land Corp. 13 25 16 34 12

(Previously Olohana) <,

Mauna Kea Beach Hote! 11 34 11 34 10

(Additional Employees)

RESIDENT TRIPS (Does

Not include Work Trips)

Mauna Loa Land 25 0 65 0 10

Kawaihae Village 25 0 65 0 10

ViSITOR TRIPS

(Excluding

Commercial Trips)

Mauna lLoa Land 10 0 30 0 60

Mauna Kea Land Corp. 10 c 30 0 60

(Previously Olohana)

Mauna Kea Beach Hotel 10 0 30 0 60

COMMERCIAL TRIPS

Mauna Loa l..‘;mci1 9 0 0 42 10

Community Center 13 28 16 34 9

INDUSTRIAL TRIPS 13 28 16 34 9

Source: Alan M. Voorhees & Associates.

17% to Mauna Kea Beach Hotel
30% to Olohana.
11% to Puako Resort.
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The results of the two forecasts (i.e., of project-related and non-project-
related traffic in 1990) were combined to arrive at the total daily and peak-
hour traffic estimates shown in Figure 1l1-9 and 1il=10. According to the
Voorhees study, (19796:4) project-related traffic would amount to over
60 percent of the forecast traffic on both Queen Ka'ahumanu Highway and
Kawaihae Road. The daily traffic forecast for the Hawaii Belt Road near the
Parker Ranch Shopping Center is 12,700 vehicle trips. . The peak-hour vol-
umes projected for Queen Ka'ahumanu Highway are four 1o six times the
existing levels.

Traffic Impact Analysis

Onca the traffic projections presented above were compieted, they were
analyzed to determine the extent to which they would affect roadway service
leveis (Alan M. Voorhees & Associates, 1978b:4):

nA wvolume/capacity (V/C) analysis was conducted at each of the critical
intersections to determine the impact of the proposed development on the
local highway network. The same methodology and assumptions used in
the original study were utilized. The results of the analysis are summa-
rized in Tabte 6 [!11-41].

"The V/C analysis indicates that capacity probiems would occur at each
of the intersections. Each of the left turn lanes on the resort access
roadways would be over capacity. Vehicles turning left into the Mauna
Lea Land resort project would alse have capacity probiems which would
manifest themseives as long queues. Each of the approaches for the
Mauna Loa Land project are over capacity, indicating the need for a
second access roadway, or possibly, signalization of the intersection.
Each approach of the Queen Ka'ahumanu Highway-Kawaihae Road inter-
section is above capacity, indicating the need for some highway improve-
ment or mitigating circumstances.

WThere are several mitigating circumstances which would tend to lessen
the impacts described above, including traffic diversion, more buses,
and new roadway projects. A large portion of the additional traffic
(about 1,800 vehicles per day) is expected to be through-traffic travel-
ling between East and West Hawail. Much of this traffic could divert to
the Hawaii Belt Road if traffic conditions on Queen Ka'ahumanu Highway
became too congested. As a result, the daily traffic volumes shown on
Figure 5 [111-9] could be reduced by as much as 900 vehicles in each
direction.

“The larger number of first-class hotels (as opposed to luxury hotels)
proposed in this study would tend to cater to tour graoups which are
more amenable to using tour buses. This may have some impact upon
the visitor-generated traffic. However, this reduction would be minimal
as low trip-generation rates for visitors have already been assumed. A
shuttle bus service for employees living in the area may also tend to
reduce the number of employee trips.

"The realignment of Kawaihae Road has been proposed for several years

but design has not been impiemented. One proposed alignment would
intersect Queen Ka‘ahumanu Highway across the Hapuna Beach Park

11-118
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Table t11-41. PM peak-hour traffic impact summary:

capacity ratiocs.

Intersection volume/

intersection on Existing 1990 w/
Queen Ka'ahumanu Approach 1979 Project
Kawaihae Road Left turn to Kawaihae 0.18 1.74
Left turn to Kona 0.12 1.39
Tight turn to Waimea 0.19 1.32
Mauna Kea Beach Left turn to Kawaihae 0.20 1.67
Hotel Access Road Left turn to Hotel 0.04 0.18
Right turn to Kona 0.07 0.23
Mauna Kea Land Left turn to Kawaihae N/A 2.78
Corp. Access Road Left turn to Development N/A 0.87
' Right turn to Kona N/A 1.00
Mauna Loa Lands Left turn to Kawaihae N/A 4.67
Access Road Left turn to Development N/A 1.27
Right turn to Kona N/A 1.06

Source: Alan M. Voorhees & Associates.
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access road, south of the Olohana [mow Mauna Kea Land Corporation]
project site. This realignment would tend to reduce traffic volumes on
Kawaihae Road and the north end of Queen Ka'ahumanu Highway. This
reduction would tend to increase the capacities of left turn lanes at the
Mauna Kea Beach Hote! and Mauna Kea Land Corporation access roads.

"The realignment at the Waimea terminus of the roadway would also tend
to reduce traffic volumes on the Hawaii Belt Highway through the town.

4The large forecasted volumes would require future engineering evalua-
tion of traffic volume and accident experience based on future field data
to be collected at the resort access points. The large voiumes of left
turns from the access roadways may atso indicate the eventual installa-
tion of traffic signals to permit these vehicles access onto the highway.
If these intersections were signalized, they would be operating at level
of service C to D, and are not expected to have capacity problems.
Even with signalization, the large number of left turns from the Mauna
Loa Land development may require a second access roadway in time."
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AIR QUALITY IMPACTS*
SECONDARY IMPACTS OF THE PROPOSED LALAMILO WATER SYSTEM

Introduction

Completion of the proposed Lalamilo Water System will enable a number of
major developments to proceed in the South Kohala area. These residential-
resort developments will in turn have a variety of impacts on the present
rural, undeveloped environment. One of these secondary impacts will involve
air quality, ‘and the purpose of this analysis is to assess the significance of
that impact. Primary attention was paid to emissions and pollutant concentra-
tions emanating from vehicular traffic generated by the project, but other
project-related sources, i.e., power generation and construction activity were
alsa addressed. In the following sections, the data and analytical methods
employed are described as well as the results and conclusions of the analyses.

Existing Air Quality

As noted above, the study area is largely rural and undeveloped at the
present time. There are no major stationary sources in the area and the
existing highways, i.e., Queen Ka'ahumanu Highway and Kawaihae Road,
carry relatively light traffic voiumes, i.e., average daily traffic of 3,700 or

less (Alan M. Voorhees & Associates, unpublished data on the secondary -

traffic impacts of the Lalamilo Water Supply System, Honolulu, 1979). ©On this
basis, one would expect only slight degradation of air quality. The nearest
air-monitoring station operated by the State Department of Health is located at
Hilo some 60 miles east-southeast of the project area on the east coast of
Hawaii. Recent data from that station are summarized in Table [11-42 and aiso
indicate good air quality. Unfortunately, there are no carbon monoxide (CO)
data for Hawail County. It should also be noted that the worst air pollution
episodes experienced in the County are due to the infrequent and unpredict-
able volcanic eruptions. While volcanic emissions have not been completely
characterized, it is well known that high particulate levels are generated
along with mercury and sulfur-containing gases. The latest emissions inven=-
tory for the County is presented in Table 11t-43.

surface Winds

The nearest site for which wind data were readily available was the
Mauna Kea Beach Hoteli located about one mile south-southwest of Kawaihae
village (U.S. Army Corps of Engineers, Pacific Ocean Division. Wind data,
Mauna Kea Beach Hotel and Kawaihae Harbor, 1967). Raw data collected in
1967 were reduced to produce an annuai wind rose as well as 0700 LST and
1600 LST wind roses (Tables I11-44, 111-45, 1{1|-468). The period of data
collection ran from March through December 1967 and included 3,785 observa-
tions. Examination of the reduced data reveals a strong land-sea breeze
regime dominating local air movement. East-southeast winds prevail during
the night and early morning while west-northwest seabreezes occur during
most of the daylight hours.

"This analysis has been prepared by J. W. Morrow, January 1980.
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TABLE I1I-42

AIR QUALITY DATA ~ HILO, HAWAII

1975-79

24-Hour Concentrations (ug/m®)

1975 1976 1977 1978 1979*
Particulate Matter
Range of values 12 -~ 89 11 - 64 15 - B0 13 - 169 17 - 65
Average concentration 30 30 32 34 33
Sulfur Oxides
Range of values <5 - 32 <5 <5 <5 - 45 <5 - 20
Average concentration 5 <5 <5 <5 <5
Nitfogen Dioxide )

Rk

Range of values <5 - 29 9 - 29
. No Sampling
Average concentration : 16 20

* 3 months of data

%% 3 months of NO2 data

SOURCE: State of Hawaii

Department of Health
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TABLE FII-43

COUNTY OF HAWAIL

EMISSIONS INVENTORY

MAY 1978
TONS/YEAR
Sulfur Particu- Carboen Bydro-~ Nitrogen
Oxides lates Monoxide Carbons Oxides
Transportation
Motor Vehicles 135 324 24,643 3,758 3,032
Aircrafet 56 147 1,233 712 378
Vesgsels 201 27 50 38 166
Gasoline Handling 0 0 0 331 0
& Evaporation
TOTAL: 392 498 25,926 4,839 3,576
Fuel Combustion in
Stationary Sources
Residential, Commer- 38 20 11 9 50
cial, Institutional
Industrial 1,348 6,046 1,527 1,518 1,915
. Steam—-Electzric 2,275 79 29 19 1,007
geilities
TOTAL: 3,661 6,145 1,567 1,546 2,972
Solid Waste Disposal
Open Burning 3 153 1,116 236 43
Incineration 0 0 0 0 0
TOTAL: 3 153 1,116 236 43
Industrial Process 64 1,989 0 1,625 0
Losses
Agricultural Field 0 6,564 23,166 7,722 772
Burning
GRAND TOTAL 4,120 15,455 52,644 16,117 7,388
SOURCE: State of Hawaii

Department of Health




TABLE III-44

ANNUAL WIND ROSE

MAUNA KEA BEACH HOTEL

1967
Wind Speed (mph)
All
* Direction <l =2 3 -7 8 - 18 19 - 24 _>24  Speeds

N .0005 .0008 .0000 .0000 .0000  .0013
NNE .0082 .0092 .0008 .0000 .0000  .0182
NE .0034 .0209 .0003 .0000 .0000  .0246
ENE .0362 .0671 .0367 -~ .0085 .0000  .1485
E .0042 .0040 .0005 .0000 ,0000  .0087
ESE L0412 .0948 .1052 .0196 .0000 .2608
SE .0048 .0320 .0092 .0000 .0000  .0460
SSE .0079 .0048 .0040 .0000 .0000  .0166
S .0040 .0021 .0000 .0000 .0000  .0061
SSW .0008 .0021 .0003 .0000 .0000  .0032
SW .0003 .0011 .0003 .0000 .0000  .0016
WSW .0016 .0050 .0003 .0000 .0000  .006%
W .0098 .0235 .0045 .0000 .0000  .0378
WNW .0476 .2201 .0962 .0000 .0000  .3638
NW .0011 .0029 .0000 .0000 .0000  .0040
NNW .0135 .0132 .0008 .0000 .0000  .0275
All directioms:  .1849 .5036 .2589 .0280 .0000  1.0000

Calms = .0246

DATA SOURCE: U.S. Army
Corps of Engineers
Pacific Ocean Division

S
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TABLE rIII-45

e e e o e amm ——r

;. :] 0700 LST WIND ROSE
o MAUNA KEA BEACH HOTEL
b 1967
i ' Wind Speed (mph)
P All
% - Direction 1-~-4 5 -8 9 - 12 13 - 16 17 - 20 221 Speeds
E g N 0000  .0063  -0000 .0000 .0000  .0000  .0063 |
% ;: NNE .0063  .0000  .0000 . 0000 .0000 .0000  .0063
é LJ NE ,0252  .0252  .0000 .0000 .0000 .0000  .0504
7 ENE 1761  .0755  .0126 . 0000 .0000 .0000  .2642
L E .0063  .0189  .0000 .0063 .0000 .0000  .0315 1|
E] ESE .1572 .1647 .1006 .0252 .0692 .0063 .5032 ;
A SE .0126  .0943  .0189 . 0000 .0000 .0000 .1258i
J SSE .0000  .0000  .00O00 .0000 .0000 .0000  .0000
O ] .0000  .0000  .0000 .0000 .0000 .0000 .oood
t: SSW .0000  .0000  .0000 .0000 .0000 .0000  .0000
X LJ SW .0000  .0000  .0000 .0000 .0000 .0000  .0000
e WSW .0000  .0000  .0000 .0000 .0000 .0000  .0000
E J W .0000  .0000  .0000 - .0000 .0000 .0000  .0000 |
E E} WNW .0126  .0000  .0000 .0000 .0000 .0000 .0126l
-~ NW .0000  .0000  .0000 .0000 .0000 .0000  .0000
g J NNW .0000  .0000  .0000 .0000 .0000  .0000  .0000
ﬁ . All Directioms:  .3963 .3649 .1321 .0315 .0692 .0063  1.0003
= e
-
i DATA SOURCE: U.S. Army Corps of Engineers
‘:_I Pacific Ocean Division
)
|
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1600 LST WIND ROSE

TABLE III-46

MAUNA KEA BEACH HOTEL

1967

.

B

Wind Speed (mph) L

All
Direction 1 -4 5~ 8 9 - 12 13 - 16 17 - 20 221 Speeds | |
N .0000 .0000 .0000 .0000 .0000 .0000 . 0000 .
NNE‘ .0000 .0000 .0000 .0000 .0000 .0000 . 0000 -
NE .0000 .0000 .0000 .0000 .0000 .0000 .G000 ™
ENE .0061 .0000 .0000 .0000 .0000 0121 .0182 a
E . 0000 .0000 .0000 .0000 .0000 .0000 . 0000 ::
ESE .0000 .0000 0061 .0000 .0121 . 0000 .0182 "~
SSE 0061 .0000 .0000 .0000 .0000 .0000 .0061
s 0061  .0000  .0000 .0000 .0000  .0000 .0061 =
SSW .0000 .0000 .0000 .0000 .0000 .0000 .0000 a
SW .0000 .Q000 .0000 .0000 .0000 .0000 . 0000 ::
WsW .0000 .0000 .0000 .0Q00 . 0000 .0000 .0000 -
W .0182 .1152 - .0000 .0000 » 0000 .0000 .135& ;J
W 0788 .5455  .1576 .0121 .0000  .0000 7940
NW .0000 .0061 .0000 .0000 . 0000 .0000 .0061 -
NNW 0121  .0061  -0000 .0000 .0000 .0000 0182 z:
All dirxections: .1213 .6790 . 1637 .0121 .0121 .0121 1.0004 .;
.
o
DATA SOURCE: U.S. Army Corps of Engineers ~
Pacific Ocean Division -
L
-
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Long-Term_impact

Traffic

Current and projected traffic volumes, average speeds and vehicle mix
used in the air quality impact analyses were taken from a traffic report
prepared as part of the Lalamilo System secondary effects studies (Voorhees,
1979). The specific highway sections studied include Queen Ka'ahumanu
Highway from the entrance to the proposed Mauna Loa Land, inc. project
north to the intersection with Kawaihae Rocad and one-mile segments of
Kawaihae Road to the east and west of that same intersection.

Electrical Generation

Electrical demand for the major developments which will be able to pro-
ceed as -3 resuit of completion of the Lalamilo System has been estimated at
4.3 x 10’ Kwhr per year based on residential and hotel unit planning factors
provided by the Hilo Electric Light Company for a previous project at
Mahukona (J. W. Morrow. Air Quality Impact Assessment Report: Mahukona
Resort Development, September 1979). Fuel requirements were estimated
based on the use of residual oil.

Emission Factors

In order to estimate both emissions and ambient air quality impact attri-
butable to motor vehicles, appropriate emission factors had to be computed.
These were based on analysis year; site-specific average speed, percent cold
start, and vehicle mix; and low-altitude vehicle emission factors as reported
by the U.S. Environmental Protection Agency.* Emission factors for electrical
generation were based on 2-percent sulfur fuel and were taken from EPA
publication AP-42 (EPA, 1978).

Annual Emissions

Using the current and projected traffic data, estimates of annual pollu-
tant emissions were computed. The resuits are displayed in Table 111-47.
Since the traffic study indicated that the traffic generated by the various
proposed projects would exceed the capacities of the existing highways, it was
not possible to project annual emissions for a 1990 “"with project" scenario.
Such projections will have to be made at the time the EIS for the highway
improvements necessary to accommodate the forecast traffic is prepared. This
analysis indicates that carbon monoxide (CO) and hydrocarbons (HC) would
be expected to decline by 1990 due to the federal motor vehicle emission
control program which would overcome the relatively smail projected traffic
increase that is projected without the various proposed deveiopments. On the
other hand, oxides of nitrogen (NOx), suifur oxides (SOx) and particulates

*Federal Highway Administration, Office of Environmental Policy, Noise and Air
Quality Branch. Tabulation of Selected Low-Altitude Vehicle Emission Factors
Based on EPA's Mobile Source Emission Factors dated March 1978, September
1978 and U.S. Environmental Protection Agency. Compilation of Air Poliutant
Emission Factors (Third Edition) with Supplements 1-8, May 1978.

11-129
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TABLE III-47

ESTTMATED ANNUAL TRAFFIC-GENERATED EMISSIONS IN THE VICINITY
OF THE QUEEN KAAHUMANU HIGHWAY-KAWAIHAE ROAD INTERSECTION

|

i Pollutant
' Carbon monoxide

E Oxides of nitrogen
! Hydrocarbouns -

Sulfur oxides

Particulate matter

Annual Emissions (Tons/Year)

1979
235
37
34

1990 w/o Project

193
38

18
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(PM) appear to increase over the same period. In the case of NOx, this is
due to less stringent emission standards as compared with CO and HC. In
the case of SOx and PM, no emission standards have been set. The signifi-
cantly greater traffic voiumes associated with the development of the various
projects would clearly resuit in much higher emissions of each of the afore-
mentioned pollutants, but since the quantities are a function not only of
volume, but of speed and mix as well, quantification will have to wait for
decisions to be made regarding highway improvement.

in the case of electrical power generation, it was possibie to estimate the
additionat increments of pollutant emissions arising if the various projects are
completed by 1990. The results are displayed in Table |11-48 and indicate the
additional tons per year of each of the major pollutants. These emissions may
be compared with the County inventory in Table (11-43.

Ambient Air Quality Impact

Long Term

Due to the present state-of-the-art in air quality modeling, microscale
analyses such as this are generaily limited to estimating concentrations of
non-reactive pollutants. For projects involving motor vehicies as the princi-
pal air pollution source, carbon monoxide is normaily selected for modeling
because it is relatively inert in the atmosphere and it comprises the largest
fraction of pollutant emissions. In this instance, the microscale anaiysis
focused on the Queen Ka'ahumanu Highway-Kawaihae Road intersection since
the traffic studies indicated that it had the highest current and projected
volumes, The EPA-developed computer modei PAL (U.S. Environmental Pro-
tection Agency. Users Guide for PAL: A Gaussian-Piume Algorithm for
Paint, Area and Line Sources, February 1978) was used to estimate 1-hour
CO concentrations at an array of potential receptor locations in close proxim-
ity to the intersection. The analysis was "worst case" in the sense that
peak-hour traffic volumes and meteorological conditions known to produce
concentration maxima were input to the model. The resuits of this analysis
are summarized in Figure lil-11. Comparing these 1-hour CO concentrations
with the state and federal standards (Table 11i-43) suggests that under
existing conditions and projected conditions (without the Lalamilo System)
standards would be met. The 1-hour estimates are in fact lower than the
more stringent 8-hour standards thus suggesting that the latter standards
wouid also be met. Again, as In the case of annual emissions, it did not
seem appropriate to model conditions for the "with project" scenario since the
traffic study indicated that the major Intersections and therefore the highway
would not be capable of accommodating the projected traffic volumes. Such
modeling would be appropriately done when and if the highway is expanded.
At that time, the correct design and operating parameters could be input to
the model. For the present, suffice it to say that if the highway is not
expanded and the projected traffic voiumes are realized, then it is highly
probable that state standards would be exceeded and possibly even the
federal standards.

The emissions resulting from electric power generation will of course
impact on ambient air quality, but this is more difficult to quantify since the
source of the power is not necessarily a single plant in the immediate project
area and may in fact be several power plants at widely dispersed sites; thus,
the impact may be more regional than local.
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TABLE TII-48

ESTIMATED INCREASE IN ANNUAL ELECTRIC POWER~GENERATED < -
g EMISSIONS AS A RESULT OF PROJECT COMPLETION '
i 1990

|

Pollutant Emissions (T/vyr) e

Sulfur oxides 170 =

-——

Oxides of nitrogen 56
Particulate macter 12
Carbon monoxide 3

Hydrocarbons 1 -

- e S
) 4 s Duirtar i RS



e ST WA R TR Y ey

)

FIGURE III-1l

ESTIMATED 1-HOUR CARBON MONOXIDE CONCENTRATIONS

1979 AND 1990

© ©
°© ©

AT THE QUEEN KAAHUMANU-KAWAIHAE ROAD INTERSECTION

@
O —ron—®

MAHUKONA <‘_‘,—‘:'
. .  Kawaihae Road
—> WAIMEA

i

I

! ~sn-(9) — 10m—--—

: I

I 10m

! |

|

. ® @

I L

QK Hwy
KONA
~I_HOUR CARBON MONOXIDE CONCENTRATION (mg/m?)
RECEPTOR EXISTING CONDITIONS (1979) WITHOUT PROJECT (1990)

1 2.7 1.2
2 7.0 3.5
3 3.1 1.9
4 0.8 0.5
5 1.9 0.9
6 7.8 5.4
7 3.3 2.0
8 0.9 0.6
9 4.0 2.2
10 0.5 0.3
1 3.4 1.9
12 0.2 0.1

Meteorology: 1 m/sec winds parallel to QK Highway
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TABLE III-49

SUMMARY OF STATE OF HAWAII AND FEDERAL

AMBIENT AIR QUALITY STANDARDS

Federal
Pollutant S;tgiigg Standards s::t:ted
Primaryd | SecondaryP ndards
1. Suspended Annual
Particulate Geometric Mean 75 60 —_—
Marter (TSP) Annual
(micrograms per Arithmetic Mean - — 55
cubic meter) Maximun Average
in Any 24 Hours 260 150 100
2. Sulfur Dioxide Annval
(s02) Arithmeric Mean 80 - 20
(micrograms per Maximum Average
in Any 24 Hours 365 — 80
cubic meter)
Maximum Average 1300 400
in Any 3 Hours
3. Carbon Monoxide Maximum Average 10 5
(co) in Anvy 8 Hours
(milligrams per Maximum Average
cubic meter) in Any 1 Hour 40 10
4. Hydrocarbons (HC) Maximum Average
Non-methane in Any 3 Hours 160 100
{micrograms per
cubic meter)
5. Photochemical Maximum Average
Oxidants in Any 1 Hour 240 100
(micrograms per
cubic meter)
6. Nitrogen Aunual
Dioxide (NOZ) Arithmetic Mean 100 70
(micrograms per Maximum Average
cubic meter) in Any 24 Hours — 150
7. Lead Calendar 1.5 N/A
Quarter
(micrograms per
. cubic meter)

alntended to prevent adverse effects on public health.
brntended to prevent adverse effects on public welfare including effects on comfort,
vigibility, vegetatiom, animals, aesthetic values, and soiling and deterioration of

materials.
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Short Term

The principal source of short-term air quality impact will be construction
activity. Construction vehicle activity will increase automotive pollutant
concentrations along Queen Ka'ahumanu Highway and Kawaihae Road as well as
at the various project sites themselves. Increased truck traffic on those
highways will alsc reduce their level of service and lower average operating
speed. This also contributes to higher emissions. Site preparation and earth
moving willi create particuiate emissions as will building and on-site road
construction. Construction wvehicle movement on unpaved on-site roads will
also generate particulate emissions. Since the area is very dry due to an
annual rainfall of only 10 to 15 inches, it will be important to employ continu-
ous and effective dust-suppression measures. Failure to do this will undoubt-
edly result in violation of state and possibly federal particulate standards.
This will become even more important in later phases as more people will then
be living in the area. The sea breeze that seems to dominate most of the
daylight hours will carry particulate emissions inland providing further reason
for effective dust control.

Conclusions and Discussion

Based on the foregoing analysis, the following conclusions may be
drawn:

One of the Lalamilo System's principal secondary impacts will be on air
quality. This will be due to the various residential/resort developments
which will be able to proceed once water supply is assured. These latter
projects will have a long-term impact on air quality primarily due to the motor
vehicle traffic that they will generate. Unless the current road system is
expanded to meet the projected demand, state and possibly federal air quality
standards are likely to be exceeded at locations near major intersections.
This is not to say that highway improvement will compietely eliminate the
probability of standards violations, but such improvement will certainly reduce
near-roadway ambient cancentrations.

The residential/resort deveiopments will also create an electrical demand
which under the existing system will be met by the burning of oil. Such
burning wiil result in pollutant emissions at locations other than the deveiop-
ment sitas thereby contributing to regional air quality degradation. Develop-
ment of geothermal energy on the Island of Hawaii may help reduce this poten-
tial impact. Extensive use of solar water heating in the designs of the various
projects could be another potential mitigating factor.

Short-term impact will be primarily the result of on-site construction
activity. Suspended particulate levels could easily exceed state and possibly
federal standards if adequate dust-control measures are not empioyed. The
South Kohala area is very dry and thus would be highly subject to fugitive
dust emissions.
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NOISE IMPACTS

The water system noise, while significant, will be only temporary and so
far removed from any existing development as not to effect any residents of
the region. The noise impacts, therefore, will be addressed in the level of
secondary development only. This will effectively deal with long-range noise
effects of the resort/residential developments which will be made possible by
the implementation of this water system. Two significant noise impact areas
can be identified within the secondary growth framework of analysis: 1)
noise associated with construction and operation of resorts and housing areas;
and 2) traffic noise.

Resort and Housing Construction Noise Analysis

Though the construction noise can be potentially significant and will
adversely affect a growing number of peaple (as individual increments of
development become completed), it will stiil be of only a temporary nature. It
would be difficult, at this time, to define the exact noise levels and associ-
ated impacts because there is not enough information available pertaining to
the type of structures and the phasing of implementation. It is alse not
known what precise type of equipment would be used. The noise associ-
ated with operation of particular resorts and housing areas will not be signifi-
cant, except with respect to increased local and regional traffic. This sec-
tion, therefore, is primarily concerned with the traffic noise analysis.

Traffic Noise Analysis*

Objectives

This section describes the existing and anticipated noise levels in the
environs of the anticipated resort/residential developments in South Kahala,
and evaluates potential noise conflicts which may arise as a result of the
developments with emphasis piaced upon traffic noise. Recommendations for
minimizing potential noise impacts are also provided when applicable.

Summary of Findings

The proposed resort/residential developments within the Lalamilo Water
System Service Area will increase traffic noise levels by 1 to 6 dB above
non-project traffic noise in 1990. Additionally, growth in non-project traffic
by 1990 will increase traffic noise levels by 1 to 3 dB. All direct access
roadways to the development areas (Queen Ka'ahumanu Highway, Kawaihae-
Mahukona Road and Kawaihae Road) will experience the larger traffic volume
increases (as a percentage of existing traffic), and will also experience the
larger increases in noise levels. Some residential or noise sensitive units
within S0 to 100 feet of a major roadway servicing the proposed projects may
be exposed to traffic naise levels in excess of current criteria as a result of
these developments. Other units beyond a 100-foot setback may experience
higher background ambient noise levels due to the increased traffic. Noise

a‘Pr'rapared by Darby~Ebisu & Associates, Inc.
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mitigation measures such as noise barriers, sound insulation of buildings,
vehicle speed reductions, and roadway realignment are available as possible
short- and long-term remedial measures to mitigate the traffic noise level -
increases.

Noise Descriptors* and Their Relationship to Land Use Compatibility

A general trend has developed toward the increasing use of the Day-
Night Sound Leve!l (Ld) in describing environmental noise in general.
Environmental Pr‘otection-:blanning in_the Noise Environment, jointly published
by the Air Force, Army and Navy in June 1978, adopts the Ldn metric.
"HUD Environmental Criteria and Standards, 24 CFR Part 51," Federal
Register, adopted as a replacement of HUD Circular 1390.2 (a pioneer docu-
ment), also utilizes the L metric. The U.S. Environmental Protection
Agency (EPA) is working m‘e&rd the development of a "uniform federal state-
ment and guidance package on the noise element of land use control" (see
“Land Use: EPA Launchas Effort to Consolidate Federai Land Use Guidance," .
Noise Regulation Reporter). Because of EPA's prior support of the L
metric (see The National Academy of Science's Guidelines for Prepariﬁa
Environmental Impact Statements on Noise), it is likely that the L metric
will be included in this future uniform guidance. A general consensﬂﬁ among
federal agencies has developed whereby residential housing is considered
acceptabie where exterior noise does not exceed L 85. EPA's prior recom-
mendation of L, &5 or less for residential housing has not been adopted by
other federal aggncies, but is recognized as a desirable long-term goal.

Tabie [|11-50, extracted from Guidelines for Preparing Environmental
Impact Statements on Noise, describes the typical variation of l..d for various
neighborhood categories. Leveis of L 60 or greater are typnc.%l along city
streets whose daily traffic volume excggds 2,500 wvehicles. Ly 65 to 70 are
typical values for city business districts where traffic is a Hominant noise
source.

Table 111-80., Typical values of yearly day-night average sound level for
various residential neighborhoocds where there are no wetl-
defined sources of noise other than usual transportation noise.

Description Ldn d8
Rural (undeveloped) 35
Rural (partially developed) 40
Quiet Suburban 45
Normal Suburban 50
Urban 55
Noisy Urban 60
Very Naoisy Urban 65

*A brief description of the acoustic terminology and symbols used are provided
in Appendix E.
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Existing (1978) Noise Environment

Exterior noise measurements were cbtained on November 20 and November
21, 1979 along existing roadways which wouid service the resort develop-
ments. These measurements were made to verify the accuracy of the traffic
noise prediction method (see DOT's FHWA Technical Advisory T 50405.5) and
to form a basis for estimating the potental noise impact of the developments in
1980. Noise measurements obtained were compared with predicted noise levels
for the observed traffic volumes, speeds, and local shielding effects. All
sound levels used in this report are A-weighted sound levels (LA) unless
otherwise indicated.

Table 111-57 presents the results of traffic noise measurements along the
streets which are anticipated to service the vehicles associated with the
proposed developments. Comparisons between measured and predicted traffic
noise are presented. Spot counts of traffic volume by wvehicle types (auto-
mobiles, medium trucks, and heavy trucks) were also obtained in order to
generate the predicted equivalent sound leveis (Le ). As shown in Table
111-51, good agreement between measured and pr‘etﬂcted sound levels were
obtained for all locations. Hence, the highway noise prediction methods of
the DOT's FHWA Technical Advisery T 50405.5 were utilized for computing
existing and future traffic noise levels.

Table [11-52 presents existing (1978) traffic noise levels at various
distances from the roadway centerlines. The Day-Night Sound Level (L _ )
descriptor was utilized to express traffic noise leveis. Hourly traffic volu%@s
and vehicle mixes were obtained from traffic projections done by Alan Voorhees
dated November 13, 1979 In order to compute the Ldn values shown.

Existing residential and other noise-sensitive developments fronting the
major roadways examined are currently exposed to highway noise levels at or
below acceptable criteria level of 65 L established by HUD.* Setbacks of
residential units are generally 100 feef"?:r greater from the roadway center-
lines, although some units in Waimea and Kawaihae have 30- to 50-foot set-
backs. Homes with the larger setbacks are generally exposed to levels below
HUD criteria, and homes with smaller setbacks are exposed to levels at the
HUD criteria level. Currently, by HUD standards, special highway noise
mitigation measures are not required for residential areas along the major
roadways examined.

Future (1990) Noise Environment

Future traffic noise with and without the proposed developments were
computed to determine the respective increases in noise levels over the axist-
ing conditions. Daily traffic volumes used in the computations of L were
obtained from Alan M. Voorhees & Associates through Belt, Coﬂf’ns &
Assaciates. The following assumptions were utilized in performing the nocise
analyses:

*Accuracy of Ldn values are estimated at 1 to 2 dB.
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0 For future traffic without the project implemented, vehicle speeds
and mixes were assumed to be identical to 1978 values. The reia-
tive variations in hourly traffic volumes were also assumed to be
proportional to 1978 volumes.

o For future traffic with the project implemented, the retative variation
in hourly traffic volumes and vehicle mixes were considered to be
proportional to those provided in “Traffic Projections with the Project
Impiemented," by Alan M. Voorhees & Associates, Inc. dated
November 20, 1979.

Due to roadway capacity probiems anticipated in 1980 following implemen-

 tation of the project developments, uncertainties in future traffic flow, and

uncertainties in the types of roadway improvements necessary to accommodate
the increased traffic volumes, 1990 noise levels following project development
were calculated over a range of vehicle speeds. Highway noise levels are
strongly dependent upon speed, and vary by approximately 4 decibels per
10-miles-per-hour change in speed. Therefore, 1990 noise levels with the
project implemented were caleulated for current (1978) speeds, as well as for
speeds 50 percent lower than current values.

Table [11-52 presents the futue traffic noise levels in L units for
comparison with existing levels. Future traffic noise with and  without the
project developments are shown to indicate the increases in traffic noise
attributable to the proposed deveiopments. 1890 traffic noise without the
project will increase by 1 or 2 d8 on all roadways except for Queen
Ka'ahumanu Highway (toward Kailua-Kona), where a 3 dB increase is antici-
pated.- As a result of this growth in traffic volume, residential units in the
45-mile-per-hour speed zones in Waimea, and within 50 feet of Kawaihae Road
and the Hawaii Beit Road will be exposed to highway noise in excess of HUD
criteria (65 Ld ). However, without the project, residential units at setbacks
of 100 feet or greater should not be exposed to ‘noise levels above HUD
criteria.

Following implementation of the project developments in 1990, the follow=-
ing increases in traffic noise are predicted:

1. Queen Ka'ahumanu Highway--Large increases in traffic noise are
anticipated if average vehicle speeds of S50 miles per hour are
maintained. lIncreases of 4 to 5 dB above 1990 noise levels without
the project and increases of 5 10 8 dB above existing noise levels
are anticipated. Setbacks of residential units in excess of 150 feet
from the highway will be required to meet HUD criteria.

2. Kawaihae-Mahukona Road and Kawaihae Road--5 to 6 dB increases
over existing and future (without the project) traffic noise levels
are anticipated in Kawaihae, at the Kawaihae Village Development,
and at the western portion of Waimea. Minimum setbacks of 100 feet
for residential units will be required to meet HUD criteria in all
areas except for the Kawaihae Village Commercial area, where
50-foot setbacks will be sufficient.

3. Kawaihae-Mahukona Highway and Hawaii Belt Road--2 to 4 dB

increases in existing traffic noise levels are anticipated along the
highway batween Kawaihae and North Kohala, and in Waimea along
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the Hawaii Belt Road to Honokaa. Increases of 1 to 3 dB in traffic
noise above predicted 1990 noise levels without the project are
anticipated for these areas. Minimum residential setback distances
of 100 feet and 50 feet for the high speed (45 miles per hour or
greater) and low speed (30 miles per hour or less) sections, respec-
tively, are required to meet HUD criteria.

Impact of the increased traffic noise generated by proposed developments
on existing residential units will range from 1 to 6 dB above that generated
by non-project traffic in 1990. By the Ld descriptor percentage increases
in 24-hour cumulative noise exposure per 8B increase in L are: 26% for
id8; 58% for 2 dB8; 100% for 3 dB; 151% for 4 dB; 216% for S 85; and 298% for
6 dB8. Residential units in Kawaihae and Waimea within 50- and 100-foot
setbacks, respectively, from the roadways examined would warrant noise
mitigation measures by HUD criteria. These measures could include noise
barrier construction or sound insulation of the homes or a combination of
both. Other noise impacts resulting from the increased levels of background
traffic noise can be expected to occur for all residential units in West Waimea,
Kawaihae, and Mauna Kea resort areas within 200 to 400 feet of the major
roadways, unless these units are shielded from the roadways by natural
terrain features or man-made construction items such as barriers or other
buildings.
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CHAPTER IV. SUMMARY OF ADVERSE ENVIRONMENTAL
IMPACTS WHICH CANNQT BE AVOIDED

The direct impacts associated with the construction and operation of the
Lalamilo Water System are generally short-term and/or insignificant. Those
impacts which cannot pe avoided include, on the temporary level, such things
as the clearance of vegetation during the conmstruction of pipelines, generation
of dust and noise and some disruption of the animal population in the immedi-
ate area. These impacts are not considered to be significant. Once the
actual construction work is completed, the areas that would be disturbed
would return to essentially their pre-project state. The few reservoirs and
other small facilities visible on the surface would have only a minimal visual
impact. The actual operation of the system would not have significant
impacts-=-as no unrenewable natural resources would be used. The water
would not be "mined," but rather "harvested,” and water is a rechargeable
resource.

The water system-related future growth of South Kohala would have
numerous adverse unavoidable environmental impacts. These include:

Population Growth

The development of an anticipated resort/residential netwark in South
Kohala would necessitate considerable in-migration into the region, as the job
opportunities would greatly excead the locally available labor force. This
additional population may contribute to increased social tensions within the
area--as the new residents try to assimilate into the existing community. The
population increase will also necessitate additional housing and an increased
social service/facility network. The. greater demand for housing can contrib-
ute to faster increases in property . values=--values which will already be
escalating rapidly due to the introduction of new resorts and other facilities.

Impact on Biological Resources

while the construction and operation of the water system would have only
minimal effect on the biolagical resources, the secondary growth of the region
would considerably alter the vegetative and faunal composition of areas where
construction activity would occur. Both the temporary disruption as well as
long-term alterations of flora and fauna cannot be avoided.

Impacts on Traffic

The secondary growth in the South Kohala Coastal area would have
several adverse impacts on traffic: The, volume traffic analysis indicates that
capacity problems would occur at each of the intersections. Each of the left
turn lanes on the resort access roadways would be over capacity. Vehicles
turning left into the Mauna Loa Land resort project would also have capacity
problems which would manifest themselves as long queues. Each of the ap-
proaches for the Manua Loa Land project are over capacity, indicating the
need for a second access roadway, or possibly, a signalization of the intersec-
tion. Each approach of the Queen Ka'ahumanu Highway-Kawaihae Road inter-
section is above capacity, indicating the need for some highway improvement
or mitigating circumstances.
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Noise Impacts

The proposed resort developments within the Lalamilo Water System
Service Area will increase traffic noise levels by one to six dB above non-
project traffic noise in 1980. Additionally, growth in non-project traffic by
1980 will increase traffic noise levels by one to three dB. All direct access
roadways to the development areas (Queen Ka'ahumanu Highway, Kawaihae~
Mahukona Road, and Kawaihae Road) will experience the larger traffic volume
increases (as a percentage of existing traffic), and will also experience the
larger increases in noise levels. Some residential or noise sensitive units
within 50 to 100 feet of a major roadway servicing the project may be exposed
to traffic noise leveis in excess of current criteria as a result of the project.
Other units beyond 100 feet setback may experience higher background ambi-
ent noise levels due to the increased traffic.

Air Quality Impacts

The long-term adverse impacts on air quality will result from two basic
sources of pollution: automotive emissions and electric power generation.
These impacts cannot be totally avoided, but can be greatly mitigated through
a variety of measures (see Chapter Vil)}. The principal souce of short-term
air quality impacts will be construction activity. In the case of system con-<
struction, this pollution will not impact the existing community. The future
resort/residential construction, however, will progressively affect increasing
number of already completed projects.

Rationale for Proceeding with the Proposed Action

It must be expected that any large-scale development will bring with it
numerous adverse impacts which cannot be avoided. In the case of the
Lalamilo Water System, these impacts pertain mainly to the secondary growth,
rather than to the system itself. The important issue is the comparative
analysis, where the adverse impacts can be weighted against the positive
aspects of the proposed action. in the case of rasart/residential developments
in South Kohala, the positive impacts appear to outweigh the negative ones:
The growth will be consistent with the State and County policies--providing
the region and the County with a greatly expanded economic base. The State
encouraged dispersion of visitor industry outside of Qahu will also be helped
considerably once the planned resorts become a reality. To this end, numer-
ous significant government-ﬁnanced projects have already been implemented in
the region - as described in Chapter Ii. The proposed action is one crucial
project which is yet to be implemented. Table 111-1 summarizes those develop-
ments which have been significant in supporting both the State and County
policy of establishing a major resort district along the South Kohala Coast.
This new economic activity will assist in lowering the unemployment rate which
has been high in the area, allowing many local young people who would other-
wise have to leave the area to stay. The increased tax base would also aid
in the improvement and expansion of the social service and facility network.
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CHAPTER V. ALTERNATIVES TO THE PROPOSED
LALAMILO WATER SYSTEM

Section 1:42.g. of the Environmental Quality Commission Environmental
Impact Statement Regulations requires that EIS's contain:

"A rigorous exploration and objective evaluation of the environmental
impacts of ail reasonable alternative actions..."

A 'Yreasonable aiternative” is defined as one which couild feasibly attain
the objectives of the action. In the case of the Lalmilo Water System, the
objective of the proposed action is the provision of sufficient water to allow
development of the resort and other commercial and residential uses called for
in the area by State and County plans. The water system configuration
shown in Figure [-1 utilizes the shortest possibie transmission line route and
the minimum number of reservoirs and cother facilities; the system's wells are
situated at as low an elevation as is considered prudent in view of the need
for water with a low chloride content. In view of this, it is believed to be
the least expensive means of tapping the region's groundwater resources.
Since there are no significant direct environmental impacts that wouid result
from construction of the system as it is now configured, no other layouts are
presently under consideration. This leaves three basic aiternatives to con-
sider:

o desalinization of brackish or seawater;

o development of surface water; -
o no project.

These alternatives are discussed below.

ALTERNATIVE MEANS OF ACHIEVING THE PROJECT'S OBJECTIVES

The proposed Lalamilo Water System would provide a maximum of 5.3
MGD and an average of about 3.55 MGD to consumers in the Kawaihae 1o
Puako region. In all technical and economic practicality, "there are only two
alternatives which could provide the same amount of water to users in this
region: desalination of brackish groundwater or seawater; and further de-
velopment of surface water of the Kohala watershed above Waimea.

Desalinization

Desalinization along the South Kohala coastline was evaluated in detail in
a 1974 study done for the State (Duncan and Garrick, 1974). The basic
conclusions of that study were (i) that brackish groundwater desalinization
would be more economical than sea water desalinization, and (ii) that neither .
of these would be economically comparable with more conventional water sup-
ply alternatives. In fact, the cost of brackish desalinization quoted in the
1974 study, even without updating it to 1979 prices, is more than twice as
great as present costs for either Kohakohau dam or the Lalamiio Water System
(these costs will be presented subsequently). When this overwhelming eco-
nomic disadvantage is considered along with a greater impact on the physical
environment than the Lalamilo Water System would have, it is reasonable to
dismiss desalinization from further consideration.
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Further Development of Surface Water

Consideration of further development of surface water above Waimea led
to a proposal by the State for a large dam at elevation 3,500 feet on Kohako-
hau Stream (Parsons Brinckerhoff-Hirota Assaociates, 1970). It was proposed
to eonstruct the dam in two increments, the first to result in a supply ca-
pacity of five MGD and the second to increase capacity to ten MGD. In terms
of supply potential, the first construction increment is approximately equiva-
lent to the Lalamilo Water System and thus provides the natural basis for the
comparisions made in the following paragraphs.

The first five-MGD increment of the dam, according to the feasibility
study, would store 390 million gallons behind a rockfill structure. It would
capture water of both Kohakohau Stream and the Upper Hamakua Ditch, the
iatter via a diversion to be constructed along with the dam. The cost of
these improvements, based on 1969 prices, was estimated as $5.952 million. It
is estimated that they would cost approximately $12.85 million today (based on
an average annual escalation rate of eight percent since 1969). The raw
water stored at the dam would have to be treated prior to distribution. [t
would also require a new pipeline to the South Kohala coast to get water to
users there. Table V-1 (left hand side) summarizes estimated costs for the
dam, treatment, and pipeline. The estimates show that Kohakohau dam water
would cost about $0.90 per thousand gallons, about half of which would be at-
tributable to the dam itself.

Table V-1 also depicts comparable costs of the Lalamilo Water System.
Of the $0.65 per thousand gallons total cost, almost half would be attributable
to the energy cost of pumping. Within the assumptions and accuracy of the
estimates summarized on Table V-1, two points ought to be made. The first
is that there does appear to be a present economic advantage for the Lalamilo
Water System in comparison to the dam. - The second is that future escalation
of oil prices, hence the cost of energy, will tend to diminish the present
economic advantage of well water. Energy consumed by the dam alternative
to water supply would only be in the treatment process, and it has been
shown previously in this EIS that well water pumpage would require approxi-
mately 50 times as much energy as treatment would. In the long run, then,
flaverall costs of these two water supply alternatives wouid be roughly equiva-
ent.

while the economics of these two alternatives do not clearly distinguish
between them, other factors certainly do. It has been shown elsewhere in
this EIS that the Lalamilo Water System could be constructed with only a
modest impact on the physical environment and that it could be operated
without adversely affecting regional groundwater resources. The physical
impact of the dam system, on the other hand, would be substantialiy greater.
In addition to the permanent structure of the dam and reservair behind it,
the riverine environment of Kohakchau Stream below the dam would be altered
due to a lower flow rate.

From a long-term perspective, one can envision a future time when both
the Lalamilo Water System and some further Kohala watershed development
would be needed. Based on existing development plans for the coastal
region, past growth rates in Waimea, and secondary growth in Waimea due to
coastal resorts, that time may be about eight to ten years from now. From
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Table V-1. Summary of C.Pmparative Costs of Water Delivered to the

Coastal Region.

Kohakohiau Dam2 Lalamilo Water System6
Approximate Approximate
Cost Cost
Element ($/1,000 gal.) Element ($/1,000 gal.)
o Dam on, Kohakohau 3$0.47 o Wells and pumps7 $0.23
Stream
o Treatment4 0.28 o Pipelines, resegvoirs ‘ 0.12
and powerlines
o Pipeline to th 0.15 o Energy cosg 0.32
coastal region of pumping
TOTAL $0.90 TOTAL $0.657
1 This comparison is made using an interest rate of seven percent. This is
2 in line with Federal guidelines for evaluating water projects.
All figures on the Kohakohau dam alternative are based on constructing
only the first increment for which the feasibility study (Parsons
Brinckerhoff-Hirota Associates, 1970) states that a five-MGD supply would
3 be created.

The 1969 estimated construction cost of the first increment, $5,952,000, has
been updated to 1979 using an eight percent per year escalation rate. This
first cost is converted to a cost per 1,000 gallons by assuming a perpetual
life for the dam.

Cost of treatment is based solely on past experience of the County DWS,
and includes both capital costs plus operation and maintenance (Biill Sewake,
County DWS, personal communication).

A 14-inch diameter pipeline, 12.8 miles long, and with a 40-year useful life
has been used here.

The capacity of the Lalamiloe Water System is 5.3 MGD. Its year-round
average water use would be less than this capacity, however. Caiculations
presented earlier put expected pumpage at 3.55 MGD, and it is this average
delivery rate which has been used to determine costs here.

It is assumed here that useful lives of all pumps are 15 years and useful
lives of wells are 40 years.

Useful lives of pipelines, reserveoirs, and powerlines are all assumed to be
40 years.

Energy cost of pumping assumes 73 and 27 percent split between fresh and
brackish pumping, 75 percent pumping efficiency, and $0.07 per kilowatt-
hour energy charge. (Based on the 1979 energy costs.)

Source: Belt, Collins & Associates.
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this perspective, the choice between the two water development alternatives
may only be a matter of timing since both alternatives would ultimately be
required. The logical and orderly sequence of development would be the
course the State is now pursuing. The immediate need for water is In the
coastal region, and it can be most expeditiously met by the proposed Lalamilo
Water System. Then, as growth trends in South Kohala materialize in future
years, the next water development project can be pursued.

THE NO-ACTION ALTERNATIVE

Thus far, only actions which would help meet the objective aof supplying
water to the Kawaihae to Honoka'ope Bay coastal area of South Kohala have
been discussed. However, Section 1:42.g. of the State Environmental Quality
Commission Environmental Impact Statement Regulations requires that the
alternative of no-action aiso be caonsidered.

In the present case, failure to construct either the Lalamiio Water System
or one of the alternatives discussed above would result in continuation of the
building moratorium now in effect for the system's service area. This would
preclude long-planned resort development and, in ail probability, lead to the
withdrawal of the two major landowners who are dependent upon the system

(Mauna Kea Land Corporation and Mauna Loa Land, !nc.).

With resort development impossible in the Kawaihae-Honoka'ope Bay area,
two basic possibilities exist. The first is that the economic activity that
would have been allowed by the proposed water system would not occur on
the Big Island. If this should occur, the secondary growth impacts identified
in Chapter 111 would be avoided; instead, the County would almost certainly
experience high unemployment and outmigration by a very substantial number
of individuals and families. This, in turn, has serious adverse social implica-
tions that are discussed in the social impact section of this report.

The second possibility is that resort development would simply ocecur
clsewhere on the island. The most likely alternatives are at the Waikoloa
geach Resort just south of the Mauna Loa Land Resort and at the Kailua-
Keauhou area of North Kona. If this should happen, the increase in employ-
ment opportunities within commuting distance of the residents of North and
South Kohala would probably be sufficient to support the population growth
expected to resuit from natural increase (i.e., excess of births over deaths).

Because of the shorter commuting distances that are involved, resort
development at the Waikoloa Beach Resort would be much more likely to bene-
fit the residents of North Kohala than would further development of the
Kailua-Keauhou area. As a result, continued County-support for the Waikoloa
project appears likely. However, the developers of the proposed Waikoloa
Beach Resort have experienced serious and prolonged difficulties obtaining
necessary financing. Hence, while their competitive position would appear 1o
be improved by a decision not to construct the Lalamilo Water System, it is
by no means certain that they have the financial and marketing power neces-
sary to take advantage of what would amount to a near monopoly in resort
facilities in the Kohala region. If they are not, and the Waikoloa Beach
Resort continues to languish, workers from North and South Kohala will either
be faced with long commuting times or the necessity of moving closer to
expected resort jobs in the Kailua-Keauhou area.
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Assuming that the Waikoloa project does prove to be viable, a decision
not to construct the Lalmilo Water System would not preciude continued resort
development in South Kohala. In fact, given the development projections
presented in Chapter ill, it appears that there would be sufficient employ-
ment growth to support the projected natural increase In the population.
This would eliminate the need for significant net in- or out-migration from the
region. There would still be a need for increases in utility and other public
services, but the magnitude of the required growth would be considerably
less without the Lalamilo Water System-related growth than with it. Similarly,
while residents would still have to adjust to a significant rise in the number
of visitors present, the increase would be less without the Lalamilo Water
System than with it.
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CHAPTER VI. RELATIONSHIP OF THE PROPOSED USE TO LONG-TERM GOALS

WATER SYSTEM

As has already been mentioned in Chapter i, the implementation of the
Lalamilo Water System is consistent with the long-term State and County goals
for the South Kohala Coastal Region. The development and utilization of the
groundwater source is also in line with the goal of providing adequate water
supply at the lowest possible cost and with minimal disruption of the environ-
ment.

RESORT/RESIDENTIAL DEVELOPMENT

Short-Term Environmental Gains Versus Long-Term Losses

The implementation of proposed resort/residential development along the
Kohala Coast will result in numerous immediate gains for the region. The
planned projects will provide public access to the shoreline and the excellent
swimming beaches. The provision of additional rights-of-way and parking will
increase the area's accessibility. Various other recreational facilities will be
made available to the general public, albeit for a fee. These facilities will
include golf and tennis. As the resident and visitor population of the region
grows, however, these facilities may become over-burdened, thus losing much
of their original attractiveness and usefulness. The jobs created by the

_initial increments of the propased developments will almost certainly result in

decreased unemployment in the region, a beneficial effect. However, unless
job creation is carefully monitored and controlled to insure that employment-
induced in-migration occurs on only a limited scale, this benefit could be
partially offset.

Long-Term Environmental Gains Versus Short-Term Losses

The adverse impact to the on-site environment will primarily occur dur-
ing the construction phase of the proposed resorts. Noise, dust, temporary
denudation of the ground, and other effects typically associated with construc-
tion activity will all occur as the projects are developed, but will cease when
the construction is completed. In return for these, and for the longer lasting
adverse effects discussed elsewhere in this report, there would be a number
of long=-term environmental gains:

0 The projects will greatly increase employment opportunities in the
region, thereby greatly reducing the involuntary out-migration of
area residents.

0 Recreational and entertainment opportunities available to the region's
residents will greatly increase.

o Considerable financial resources of the major land-hoiders/ develo-
pers within the study area will help insure the availability of finan-
cial capital necessary to expand the island's visitor plant at a rate
consistent with official public goals.




Foreclosure of Future QOptions

The lands on which the proposed resort are to be built are not suited
for agricultural uses. Due to their relatively remote location, these proper-
ties could not be profitably used, within the foreseeable future, for intensive
The proximity of the Kawaihae Harbor,
however, does increase the area's attractiveness for possible industrial/commer-
cial development and it could be implemented-here on a limited basis.

industrial or commercial activities.

The main future option that will be precluded once the area becomes

developed is the preservation of the region's "rural flavor."

Adequate govern-

ment controls could be used to limit the adverse effects of such a change,

but couid not prevent it entirely.
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CHAPTER ViI. MITIGATION MEASURES

The purpose of this chapter is to suggest ways in which those aspects
of the proposed actiesn which are considered as being of an adverse nature
can be either reduced in intensity or eliminated. As is the case with all
topics addressed within this document, the discussion of possibie mitigation

measures must be divided into two distinct parts: mitigation of impacts associ=-

ated with the construction and operation of the water system; and mitigative
measures which may be employed in dealing with impacts expected to cccur as
a result of future resort/residential development in the region, made possible
when the water becomes availabie.

It should be pointed out, that a more detailed coverage of this chapter's
topic has been incorporated into the preceding discussion of probable impacts.
Consequently, the text which follows will not attempt to itemize every way in
which the expected impacts of the proposed and/or anticipated projects couid
be reduced by alterations of design, phasing, and general development philo-
sophy. Instead, we will only refer selectively to those aspects of the pro-
posed or anticipated projects which can be most clearly identified and de-
scribed. Furthermore, when addressing long-term impacts of future deveiop-
ments in the region, we are faced with describing a supposed scenario rather
than specific projects. It is reasonable to refrain therefore, from addressing
specific counter-measures aimed at reducing impacts associated with projects
which have not as yet been well defined.

HYDROLOGIC CONSIDERATIONS

The proposed water system will utilize a renewable resource which is
being continually recharged by rainfall. The way of mitigating any possible
negative impact upon the ground water is to make certain that no more water
is being withdrawn then can be naturally replenished. So long as t.e water
is being harvested rather than "mined" there should be no negative impacts
associated with system's operations.

RESORT/RESIDENTIAL DEVELOPMENT

Physiographic Resources

The predominant feature of the landscape where the future resort and
residential projects are expected to occur is gently sloping, scarcely vege-
tated, terrain with the Pacific Ocean forming its western boundary. The most
valuable land features along the coast of this part of South Kohala are several
excellent white sand beaches, and fish ponds which are home to varied wild-
life. The development of those lands for resort and residential uses will not
endanger or severely affect these resources, as long as good design practices
are employed. Sensitive planning for those lands will ensure that these
resources are treated as valuable amenities, and will be incorporated into the
overall design scheme in such a fashion as to preserve them as intrinsic
features of the development. The plans which have already been prepared by
major developers in the region attest to this approach.
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Public Services and Facilities

Mitigating

are addressed here only as they apply

measures with reference to the public services and facilities

pated future development of this region.

the water system itself will not have a

service/facility network.

to the long-term effects of the antici-

The construction and operation of

ny significant impacts on the public

There are two major ways in which any adverse impacts upon the public
services and facilities will be mitigated in the future. First, the ptanned and

anticipated resort residentiai
considerable additional income to th

and commercial developments will contribute a
e County and State which should cover the

costs of any needed increases in services and/or facilities. (For public

benefit-cost analysis,
resorts, many of the facilities an
include security, sewage treatment
ties. Furthermore,
accessible ta the public, providing t

Historical and Archaeological Resources

see page il1-34 to 111=-43.) Secondly, in the case of
d sarvices will be provided on-site. These
facilities and extensive recreational ameni-
the resart's recreational and service network will be
he region with added amenities.

As has been indicated in Chapter tll, the South Kohala Region is very
rich in important archaeological resources.
ally and in terms of functioning as a system, will be for the most part pre-

served and incorporated into the
region. [n fact, the historic an

hanced by sensitive design of the resorts
accessibility to the general public will also improve.

Biological Resources

A) Fauna.

Any impacts upon the a
the Lalamilo Water system wou

These historic sites, both individu-

developments that are contemplated for the
d aesthetic value of these sites can be en-

and residential communities; their

nimal population during the construction of
|d be mitigated by the following conditions:

- The water system corridor represents a very small portion of a vast
scrub grassland environment.

- The soils and vegetation disturbed by the construction activities
within this corridor would be replaced after the project's comple-

tion.

- Any fauna misplaced by the construction of the system couid find
virtually identical conditions just a short distance away.

The long
Kohala would be more significant,

practices.

:
e /M e on B s ed AT T T T T

-term effect on fauna of secondary growth in coastai South
but can be mitigated by good design

The construction of housing and the development of large
expanses of short grass (lawns and golf courses) would alter somewhat
the faunal composition of the area.
upon water birds can be largely mitigated if alteration of the ponds and
of their associated shoreline vegetation is avoided.
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B. Flora.

The construction of the Lalamilo Water System in the scrub grass-
land environment would not impact any endangered plant species; those
plants destroyed during construction activity would be eventually re-
placed. Future resort/residential growth in the region will change the
plant environment considerably. This change, however can be of a posi-
tive rather than negative nature. The increased diversity of plants
associated with new development will provide habitats to new species of
birds and other animais, while the less frequent waterfowl species can be
maintained if the developers refrain from alterations to the brackish
ponds and shoreline areas.

Traffic Noise

Reduction of traffic noise levels to 65 L at affected noise sensitive
areas can be accomplished by the constructioﬁmof noise barriers six to ten
feet above grade. Noise reductions in the order of 3 to 10 dB are possible
depending upon the specific topography, lot layout, and height of the
affected residential units. |If aesthetic or other conditions preclude the use
of noise barrier construction, sound insulation treatment to residential or
other noise sensitive units could be applied to reduce traffic noise to accept-
able levels within the interiors of the affected units. Minimum exterior-to-
interior noise reductions of 15 to 20 dB should be considered for noise sensi-
tive structures exposed to exterior noise levels above 85 Ldn‘

' Some uncertainty of 1990 traffic conditions exists due to predicted satura-

tion of existing roadways and due to the probable addition of roadway improve-

ments to accommodate the higher volumes of traffic generated by the proposed
developments. If vehicle speeds while going past noise sensitive locations are
reduced by 10 to 20 MPH, the predicted noise impacts from the project would
likewise be reduced by 4 to 8 dB. If this occurs, noise mitigation measures
may not be necessary to meet the U.S. Department of Housing and Urban
Development (HUD) criteria.

Realignment of Kawaihae Road and its Waimea terminus would be more
preferable for reduction of noise impacts rather than improvements to
Kawaihae Road. Over the long term, the diverting of traffic away from
existing urbanized areas would reduce noise impacts significantly, whereas,
improvements to existing roadways through urbanized areas to accommodate
higher traffic volumes would increase noise impacts.

Socio-Economic Considerations

The negative impacts of development and associated population growth of
the region can be mitigated through a variety of measures. It should be kept
in mind that these impacts wili be of both a physical as well as psychological
nature and will require differing approaches to reducing their scale. These
approaches are discussed on pages [11-65 through 111-67 of this document and
deal with the areas of jobs within the visitor industry, private enterprises,
industry-community relations and public human services. Essentiaily, the
most important concern is that the new employers are seen as providers of
not only "jobs" but also of training and advancement opportunities to the
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resident population. It is also important that the region's growth gives an
opportunity for small local businesses to be established and profit from this
growth. The population increase and associated increase in tax base should
mean improvement in public services and facilities of the region. Another
crucial area is the housing situation. The County is concerned about this
potential problem area and has indicated that various methods will be imple-
mented to ensure that adequate housing is made available. It appears at this
time that developers of large resorts will be required to participate in provid-
ing affordable housing to their employees.

Traffic

"There are several mitigating circumstances which would tend to lessen
the impacts described above, including traffic diversion, more buses,
and new roadway projects. A large portion of the additional traffic
(about 1,800 vehicles per day) is expected to be through-traffic travei-
ing between East and West Hawaii. Much of this traffic could divert to
the Hawail Belt Road if traffic conditions on Queen Ka'ahumanu Highway
became too congested. As a result, the daily traffic velumes shown on
Figure 5 (i11-9) could be reduced by as much as 900 vehicies in each
direction.

"The larger number of first-class hotels (as opposed to {uxury hotels)
proposed in this study would tend to cater to tour groups which are
more amenable to using tour buses. This may have some impact upon
the visitor-generated traffic. However, this reduction would be minimal
as low trip-generation rates for visitors have aiready been assumed. A
shuttle bus service for employees living in the area may also tend to
reduce the number of employee trips.

"The realignment of Kawaihae Road has been proposed for several years
but design has not been implemented. One proposed alignment would
intersect Queen Ka‘ahumanu Highway across the Hapuna Beach Park
access road, south of the Qlohana [now Mauna Kea Land Corporation]
project site. This realignment would tend to reduce traffic volumes on
Kawaihae Road and the north end of Queen Ka'ashumanu Highway. This
reduction would tend to increase the capacities of ieft turn lanes at the
Mauna Kea Beach Hotel and OQOlohana {now Mauna Kea Land Corporation]
access roads.

"The realignment at the Waimea terminus of the roadway would also tend
to reduce traffic volumes on the Hawaii Belt Highway through the town.

"The large forecasted volumes would require future engineering evalua-
tion of traffic volume and accident experience based on future field data
to be collected at the resort access points. The large volumes of left
turns from the access roadways may ailso indicate the eventuai installa-
tion of traffic signals to permit these vehicles access onto the highway.
If these intersections were signalized, they would be operating at level
of service C to D, and are not expected to have capacity problems.
Even with signalization, the large number of left turns from the Mauna
Loa Land development may require a second access roadway in time."
(Alan M. Voorhees & Associates, 1979b:4)
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CHAPTER VIill. IRREVERSIBLE AND IRRETRI!EVABLE COMMITMENT
OF RESOURCES

WATER SYSTEM

The construction of the proposed Lalamilo Water System will not involve
any irreversible or irretrievable commitments of resources other than those of
necessary building materials and manpower. In its operational stage, the
system will not irreversibly or irretrievably utilize the ground water.
Rather, it will utilize a renewable resource which is continually recharged by
rainfall. Consequently, so long as no more water is being withdrawn than is
being naturally replenished ("harvesting” as opposed to "mining" of water)
there should be no problems associated with the system operation.

RESORT/RESIDENTIAL DEVELOPMENT

The growth of the physical development within the Seuth Kohala region
facilitated by the implementation of the proposed Lalamilo Water System will
necessitate a long-term commitment of natural resources, particularly of land.
For all practical purposes, this commitment will be irreversible as the current-
ly existing barren and open land will be transformed into a man-landscaped
environment containing infrastructure of roads and buildings that will be a
part of the proposed resorts. Because, however, this land is not suitable for
any other practical use (such as agriculture), the commitment of this resource
will not have a negative impact upon the region.
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CHAPTER I1X. OFFSETTING CONSIDERATIONS OF GOVERNMENT POLICY

As noted previously in this document (see especially Chapter 1), the
construction and operation of the proposed Lalamilo Water System would result
in a number of adverse impacts. Direct impacts associated with the water
system, e.d., construction noise, release of air pollutants, accelerated soil
erosion, etc., would be gquite limited and would be confined almost entirely o
the construction period. Secondary impacts, i.ae., change made possible in
part by the increased availability of water that the system would provide
would be much more extensive. Because of the differing attitudes towards
population and economic growth held by the individuals and groups that would
be most affected by it, secondary-growth related change is also much more
difficult to categorize as nadverse" or "beneficial." Nevertheless, at least
some of the changes that could occur if the water system is constructed would
be considered undesirable (and, therefore, adverse) by some residents of
Hawaii County. These potentially adverse effects are offset by the fact that
the project would help in the achievement of many positive public policy
objectives. These beneficial effects are discussed in Chapter Il of this

report, "Relationship of the Proposed Action to Land Use Plans, Policies, and
Controls for the Area."

The primary benefit associated with the proposed project, i.e., the
economic and social development of the South Kohala resort area, could be
achieved by any of the alternative water supply systems discussed in
Chapter V of -this report. Similarly, the same adverse secondary growth
impacts would result regardiess of which water supply system is chosen. The
proposed Lalamilo Water System is less costly than the other possibilities,
however, and would therefore result in the least fiscal impact on government.
The Lalamilo System aiso entails the least environmental impacts of any alter-
native (see Chapter V). Because of this, it is believed that there is no
reasonable alternative that would avoid the adverse environmental effects
discussed herein.
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CHAPTER X. ORGANIZATIONS AND PERSONS CONSULTED

As required in the State Environmental Impact Statement Reguiations, the
following agencies, organizations and individuals were sent copies of the EIS
Preparation Notice. They were included as a result of either reguesting to
be consulted parties or their known interest in the area. Letters from those
who chose to submit comments based on information in the EIS Preparation
Notice are reproduced in the next chapter. The copies of two types of four
letters which were sent as a response to comment are also included in the

following chapter.

County of Hawaii

Mayor's Office

Planning Department

Department of Public Works

Department of Research and Development
Department of Parks and Recreation
Police Department

Fire Department

State of Hawaii

Office of Environmental Quality Control
Department of Agricuiture

Department of Land and Natural Resources

State Historic Preservation Office

Department of Planning and Economic Development
Department of Accounting and General Services
Department of Social Services and Housing
Department of Transportation

Department of Education

Department of Health

Federal Gavernment

Environmental Protection Agency
Department of the Interior, Fish and Wildlife Service

University of Hawaii

Environmental Center
Water Resources Research Program




Private Organizations

Waimea Community Association
Puako Community Association
Hawaii Electric Light Company
Hawaiian Telephone Company

See also Appendix C for list of persons consulted as part of Social
Impact Study.
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CHAPTER XI11. SUMMARY OF UNRESOLVED ISSUES

Only a few issues reiated to the construction and operation of the Lalamilo
water System itself have not been resolved as of this date. The most impor=
tant are:

Timing

Construction of the first phase improvements will begin in mid=-1980 if
the impacts are found acceptable and the funds already appropriated for the
project are released. However, the additional wells that would be needed to
bring it up to its full planned capacity of 5.3 MGD would be added only when
necessary to meet immediately foreseeable needs.

Cost

The construction costs given in this report are estimates. Exact costs
will not be known until construction bids are opened. This is now expected
to occur in June 1980.

Financing

The exact financirig terms for the necessary bond issue will not be
known until the time it is actually put on the market.

Permits

As indicated in Chapter XIil, a number of permits must stil! be obtained
before the system can be constructed and put into operation. Detailed con-
struction plans not available at this time will be necessary before these can
be obtained.
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CHAPTER XlIil. LIST OF NECESSARY APPROVALS

Large portions of coastal lands in South Kohaia already have been desig-
nated for urban use and, in many places, zoned for resort, residential or
commercial use. However, much of the land available in the region still
retains agricultural or open designation. In all instances, various additional
approvals and permits will be necessary before any construction can proceed.
All new projects will be subject to the State and/or County environmental
impact assessment process. Below is a partial list of these approvals; at least
some of these will be applicable to all lands in the region.

A. Lalamilo Water Svystem

Approva! Needed Approving Agency or Body Status
Approval of DOWALD, Department of Land Approved
Construction and Natural Resources, State
Drawings of Hawaii
Department of Water Supply, Approved
County of Hawaii
Department of Transportation, Under
State of Hawaii (for pipeline review
crossing of Queen Ka'ahumanu
Highway)
. Department of Public Works, Not vyet
County of Hawaii (grading initiated
permit)
Waiter System Department of Heaith, Not vyet
Clearance Sec. 29, State of Hawaii initiated
Safe Drinking Water
Act

B. Secondary Resort/Residential Development

Approval Needed Approving Agency or Body

State Land Use State Land Use Commission

District Boundary .
Change

Conservation District Department of Land and Natural

Use Application Resources, State of Hawaii

Amendment to the County of Hawaii Council

General Plan
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Approval Needed

Zoning Maps
Amendment

Shoreline Management
Area Permit

Subdivision Approvals

Building Permits

Planned Development
Permits

Conservation District
Use Application

Plan Approvals

Approving Agency or Body

County of Hawaii Council
Planning Department,
County of Hawaii

Planning Department,
County of Hawaii

Public Works Department,
County of Hawaii

Planning Department,
County of Hawaii

Department of Land and Natural
Resources, State of Hawaii

Ptanning Department,
County of Hawaii
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APPENDIX A.

ARCHAEOLOGICAL RECONNAISSANCE OF PROPOSED WATER PIPELINE
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i | ARCHAEOLOGICAL RESEARCH CENTER HAWAIL, INC

P. O. Box 285; Lawai, Kauai, Hawaii 96765; Ph. 332-8521

|

7
Qecember
1978

Mr. Joseph Vierra

Sr. Project Engineer

Belt, Collins & Associataes, Ltd.
Hawaii Building, Suite 514

745 Fort Street

Honolulu, Hawaii 96813

Subject: Archaeological Reconnaissance of
proposed water pipeline for the
South Kohala Water System. ARCH 14-148.

Dear Joe:

At the request of Belt, Collins & Associates, Ltd., the Archaeological
Research Center Hawaii, Inc., ARCH, conducted. an archaeological
reconnaissance of a proposed water pipeline in south Kohala, Hawai'i,
(see enclosed map). The reconnaissance was conducted on December 4,
1978. An area 20,000 feet long and 30 to 50 feet wide was surveyed on
foot by a crew af two (2).

A number of stone structures were located along the path of the praposed
pipeline. These structures consist of small to medium sized chu (rock
piles) and small C-shaped structures. However, all of these structures
were determined to be of modern construction. The ofm are prabably

modern surveyers markers and the C-shaped structures are modern hunting
biinds. They are crudely constructed and contain no scatters of shell
midden or other evidence of archaeological significance. The mzuka 6,000
feet of the pipeline route has been previously bulldozed up to the upslape
end of the pipeline near the stone cattle wall and estimatad intersection i
of the Puakg-Waimea Traii. -

Qur archaeological reconnaissance indicated no archaeological sites within
the path of the proposed pipeline. Therefore archaeslogical clearance
is recommended without further work.

Lo Ande ataihi o i)
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Mr. Joseph Vierra -
ARCH 14-146

December 7, 1978

Page 2 -

1f you have any questions concarning the above or iT we can be of any
Ffurther assistance to you please do not hesitate to contact me. As

i
i always we have enjoyed working with you. . -
‘; M3 Kau a Kau, *
ARCHAEOLOGICAL RESEARCH CENTER HAWAILL, INC. ?-
‘ U ;
C Vs o0W -
\‘--. [ ‘/w !‘
Francis K.W. ChiFQ :
President .
FKWC/ 3] ' . o
enclosad i
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APPENDIX B.

'CHECKLIST OF PLANT SPECIES




N |

Sclantific Nama Camman Nams
Hawaiian Name

Maivacase (Mallow Family) -

A

Abutllon grandifoilum Hairy aputilon
(wiilg. )Swaet Ma'o

apHibiscus tiilaceus L.

r Hay

S ssids cordlifolia L.

o "tlims

= sgiga failax Walp. Hima

i r lima paps

i B ]

Myrtacaae (Myrtis Family)

L Pyidium guajave L. Guava

i [ Kitawa

R Nyctaginacsse (Four O'Clock Family)

SRoarhavis giffuss var, Alens

’h ditfusas L. Alana
td Bgugainvilias 3pp. Bougalinviiies
- oragracens {Evening Primrase Family)

t 3 Ludwigia octivaivis Primrose willow

i "'j (4acg. JRaven Kamole

L Portulacaceas (Pursiane Family)

fr " EPartulacs cysnosparma Blus~sasded

e b ] Egler portulaca

N 'ini

T r Portulaca olarscaa L. Common pursiane
’J ' ) ‘Inl

B Stercullasceae (Cocoa Family)

i

W "wWaltherla americana L. waltheria

E_,“ Hi‘aloa; ‘ubaloa

7 Thymsilacase {Akis Family)

5'..1‘

*Wikstroemia aff. -
gulcherrima Skottab. AKla

Vertienscese (Verbena Eamily)

¥ i3 3

Lantans camars L. Lantana
Lakans
Stachytaronsta [smaicensis Jamaica varvain
(L.ovanl Owi
MONOCOTYLEDONEAR

Cyperacase (Sedge Famlly)

T i e ap i s R S [ p—
Lo

Status Loca= Sclentiflc Name Common Mame Status
gen Rawaiisn Name
Graminsae (Grass Pamily)
Exotic G Arfstida adcensionis L. Sixweaks thresawn Exotic
Chioris inflata Link Swatlen finger= Exotic
Indigenous C,L grass
Mau'ulei
Indigenous O Chioria =adiata (L.)Sw. Radlats finger= Exaotie
grass
Indigencus O, C Cynodoen dactylen (L.) Sernuda grass Exotlc
Pers. Manienie
Eleusine indlea (L.)Gaartn. Wirsgrass Exotlc
Manisnie=aii®l
Exatic G
Eragrostis cilianensis Stinkgrass Exatic
CAllL }vVignolo=tutat!
Pannisstum satacsum Fauntaingrass Exatic
Indigenous © (Forsk, )Chiov.
Pennisetum satosum (Sw.) Feather Exatle
Exotic c/L L.C.Rlcn.inPers. pennisetum
Rhyncheiytrum repens Natal redtop Exotle
(willd. }C.E.HubD.
Exotic G
"Sporobelus virginicus Qesct dropssed
{L.)Xunth ‘aki'aki
Paimae (Paim Famity)
Endemic ©
Cocos nucifera L. Coconut Exotic
Niu
Exotic c Pandanaceas {(Scraw Pine Family)
*Pandanus odoratissimus Scraw pine
var. odoratissimus L.  Hala

Indigenous 0,G,C, Rupplaceas {Ruppla Family)
.

SRuppia maritima Ruppla

Endemic 0,G OICOTYLEDONEAE
Alzoacese (Carpstweed Family)

"seyuvium portulacastrum Saea pursiane

Exotic o [{ ] BN ‘A kW kull
Amarantnacaas (Amsranth Pamlly)
Exotic G
Amaranthus viridls L. Slendar amaranth
Pakal

Asclapiadacsas (Milkwasd Family)

Calotropis gigantaa Craown flowesr
i L.)R.Br.exAit.l, Pua=kalaunu

Indigeanaous W,C

Indigencus W

Indiganaus W

Indigeanous W, C

Bxotle

Exotic

w,C

[«

w

" Loca-
tlon

o'c'D

=Cladium leptostachyum Native sawgrass Encdamic W
Newss&Mayan ki Boraginacese (Meilotraps Family)
SEyeerus [svanicus Houct, Marsh cyperus . nglgencus W wHgilatronlum cursssavicum Seazicda heliotrope indigenous W,C
abhuiawa [ Nena
=Cyperus lasvigatus L. Smaath flatsedge Indigenous W Mussarscthmidia argantes Tree haliotrope Exotlc <
Makalos (L.r.)Jshnstan
mscirous paludosus A. incigenaus W Capparacsas (Caper Family)
Nais. Makal
=Capnparis sandwichiana Nativae caper Encemic C !
var, roharyl Qeg.&0eqg.
- Gynandropsls gynandres wiia spidar flowar Exotic o,c,D |
"“[ (L.)Briq. Hononina !
= Natlve Specias . |
Locatons: 8 = Barren Lava; C = Cosstal Strand; D = Qisturbed; G = Gully; K = Klawe Woodland; !
L = Landscaped/Developed Arsas; O = Opsn Scrub Grassland; R = Serub Rockland; W = wetiand/Pondside |
i



-

Loca~
tlon

Q,0

o,w,C

Q.K,C,

w,0

c,0

W

indigerous W, C

Sciantific Name Camman MNams Status
Hawaiisn Nama
Caryophyilacsas (Pink Family)
Spargula arvensis L. Corn 1purry Exatic
Casuarinacsss (Casuarina Family)
Casuarina squisetifoiia Common ironwood Exotic
Stickm.
Chanopodiacess (Goosafoot Famliy)
Atriotex mualler Benth. Exatie
Atelplex samibaccats R.3r. Australlan sait- Exotic
bush
Ghengpodium album L. Lamb's quarters Exotic
‘Ahsansna
Chenopodium murala L. Nettla=laaved Exotic
goosafoat
Salsola pestifer A_Nals Russian thistla Exotlc
Compositas {(Sunflower Family)
Bigens cynapifolla HBK, Wast Indlan Exotle
beggar's tick
Lipochasets lavarum var. Gaudlehaud Endemic
lavarum (Gaud,)OC. lipechasta
Neha
Picris hisracloldes L. Hawkeswaed Exatic
Pluchaes odaratas (L.} Cass. Pluchea: sourbush Exotic
Sonchus cleraceus L. . Sow thistie Exotie
Pua=iale
Xanthium saccharstum Cockisbur Exotic
watir, Kikania
Convolvulacaas (Morning Glory Eamily)
lpomoes alba L. Moon flower Exotic
Koali-pshu
*lpomosa brasilisnsis Beach marning
(L.)Sweat glary
Pohauhnye

Slacquemantis sandwicensis Jacguemontla
var. sandwicsnsis Gray Pa u=o-hi'l='aka

Hairy marremia
Kosli-kua-hulu

Merramia ssgvptls (L.)
Urtan

Cucurbitacsas (Gourd Family)

Cucumis diosacsus wld spiny
Ehrenb.axSpach cucumber

* Native Species

Locatlons: B = Barrsn Lava;

L = Landscaped/Deavaeioped Aress;

Endemic

Exatic

Exotle

C = Coastal Strang;

<

Q

Q

0 = Disturbsd;
©Q = Open Scrub Graisiand;

Sclantific Name Camman Nama

Hawaiian Names

Eupnhoraiaceas (Spurge Family)

Garden spurgs
Koko=kanikl

Euphorois hicta L.

Ricinuz sommunis L. Castor bean

Kall
Goodenlacass {Naupaks Family)

=Scaavola taccada Bsach naupaka

{Gaartn, )Roxb. Naupaka=kanakal
Leguminosae {Baan Family)
Cassia leschenayitiana DC. Partridge pes
Laukl
Leucasena laucocephaila Falsa koa
{Lam, Jdawit Koa*nagle
froscpls pailida (Humb.&. Maesquits
Bonpl.exwllld. )HBK, Kiawe
Malvacass (Mallow Family)
"Hiblscus tiilaceus L.
Hau

Malvastrum coromandelium Falss mallaw

(L.)Garcke Hauuaol
“S5ica cordifolla L. Lai Hima
‘Ilima
“Sica failax waip. 1iima
‘liima papa
Thespesia popuines.(L.) Portia tree
Saland,.axCorrsa Mllo

Partulacacsas (Pursiane Famlly)

Portulacs alersces L. Common pursiane

"IN
Scrophulariscasa (Figwort Family)}

“Bacopa monniaria (L.) Watsr hyssop

Warist.
Solanacase (Nightshade Pamiiy}
“Lyclum sandwicenss Gray Obaelo=kai
Starcuilacsse {Cocoa Family)

"Waitharia smaricana L. waltheria
. Hi'aloa; 'ubalca

G = Guily; K = Klawe Woodland;

R » Scrud Reckland;

. |

. |

Status Laga=i,
tlon
)
Exatic o] v, I
Exotle ]

A |

Iindigenous W, C

=%

Exotie =]

Exotlc Q,K g

Exotic 8,R.0,
x,w,c, R
(v}

= 4
—

indigencus W

Exotlc =]

Ingigenous E.R.O-—1

Indigenous R,0,0 ,

Exotlc we B
)
Exotic c.0 ﬁl

3

Indigenous W l!
L

Indigencus W,C m’

inglgencus R,0,D ﬂ

" ¥

ge e

LK

W »n watland/Pondside

!" w3
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Sclentific _MNsme

Samman Name
HAwMiAM Name

MONCQCAOTYLEDONEAL

Amaryitlidacesa {Amaryills Family)

Agave sissians Perrine ex  Sisal
Engwim. Malina

Cammelinscese (Spiderwart family)

Cammeins giffusa Burm.?. Qayflower

Hanonano
Cyperscass (3edge Famiiy)

bk (1] ity gicnotomsy Tall fringe rusn

L.}vVani
Graminess (Grass Famlly)

Apristids adcensionis L,

Ghioris inflata Link

Sixwesks threeawn

Swolien flngar-
grass
Mau'ulei

Synodon dacivion (L.)Pery. Sarmucs grass
Manisnie

Sactvigezenium degyotium
[T

deach wiregrass

Sleusine indfca (L.)Gaertn. wiresgrass
Manisnie=sll’l

SHaterapogon coneartul Plll grass
(L.)Baauv.axR . 45, (!

CHECKLIST OF SLANT SPECIES

Status Loca~ Sciantific Nama Camman Namws Status LIca~
tloan =awalidn Nama HT-Tal
Carvipnyilaceas (Pink Family)
Soarguis arvensis L, Carn spurry Exotic o,G
Enatic G Cheanopagiscase (Goasefcoc Family)
Atrioiex samibsccata R.Ar. Austrslian sait Exotic Q8K
susn
Exotic [ Chencoodium mursie L, Netlg~isaved Exotic [=F1=F1.)
soasafoat
*Chenagadium sanuense . Endemic Q
(Maysn )Aslian ‘ARsanea
Ingdigenous G
Comoretacase (Terminalia Family)
Terminalia cataopa L. Falsa kamanl Exotie -1 8
Kamani-haoie
Exotic [s 19+
Compaositae (Sunfloawer ~amily)
Exatlc Q.5
Lipoghaets lavarum var, Gaudlchaud Zndamic Q
lavarum {(Geug. DC. HoocMaeta
- Nane
Exatie a.,L
Slyc=ss zcorsta (L.)Cass. Pluchea; 3ousrduan 2xgtle Q
Zxatle < Soreius olersceus L., 30w chistle Exatie [+]
Pua~iele
Exotic -3 8 Xanthium sacznarstum Cacklsour Exotic Q

‘walle,

Indigenous O

Kikania

Canvaivulaceas (Morning Glary Family)

Bynicum maximum Jacqg. Guinea grass
Pusoaium grtricylare Ricegrans
Earst.r, Mau'u=taikl
Pennisatum setacsum Fountaingrass
(®orsk.)Chiov,
Pennisatum satoium Eeathar
(Sw. )L.C.RIch.inPers, pennisatym
Rtwnecheiytrum -ns MNatal redton

(willd, )C.&.HubD.

>Sparobaius virginicys Basch dropsewd

(L. )Xuntn ‘Aki'akl
Paimae (Palm Family)
Socos Aucifara L, caconut
QICATYLEDONEAE

Anacardgiacssa {Mango Family)

Seninus taranimehifolius
Radaak

Christnas Serry
Nani=a=nilo

Apscynacase (Periwinkie Family)

Catharsnthus roisus Macagascar
(L.}1G.Can partwinkie
Kihagai
Cactacssa {Cactus Family)
Quuntia megacantha Prickly pear
Saim=0yek Pa=ntini

= Native Specles

Locationss B = Barren Lavas
L ® Landscaped/DaveicDed Aress;

C = Czastal Strand;

Sipamoas brasitiensls (L.) Beach morming Ingigenous C
Sweat glary
Panusnue
Exotic
Hpomosa cairica var, Indigenous Q,G
Exotic cairies (L.)Sweet - Kaall
*pomosa congests R.3r.  Maring gI.oFV Indigenaus Q,G
Exatic ¢,G Koall='awania
2lacguemontia sandwicsnsis Jacgusmontla Endemic  Q,C
Exotle o,G,c, var. 1andwicansis Gray Pa‘u-o-hi'l='ska
K
=Jacquamantis sandwicensis Endamic Q.c
Exatic -} var. tomsntosa (Choisy)Hbd,
Suphortisceas {Spurge Family)
Ingigenous C
Euphorais hirta L. Gardan spurgs Exotle (- N-N
Koko=kaniki
Gaodanlaceae (Naupaka Family)
Exatle Gl
Scaevais taceads Basch Naupaka Indigenous C,L
(Gaartn. J)Aoxn, Naupara-kanamai
Leguminosae (Baan Family)
Cassia leschenauitianas O0C. Partriage pea Exotic Q,6
Ewotle G Lauki
Cratalaris mucranata Desv, Bxaotic G
Laucasna |sucoceghala Faise waas Exatic 9,3
Exatic G {Lam. )dewit Kaa-hacle ’
Phassclys lathvroides L. Caw paa Exotic G
Prosoois pallida (Humb. Masauite Exotie <,G,C.
&Bonpl.exwilid. JHBK, Kiawa x,L
Exaotie Q

D = Distyroed;
Q = Qpert Scrub Grassiana;

G = Gully:

K = Kiawa Woodland;
R = Scrub Rocklandg;

W = wetiand/Paondsica
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PERSUNS.CONSULTED IN CONNECTION WITH SOCIAL IMPACT STUDY



APPENDIX C. PERSONS CONSULTED IN CONNECTION WITH SOCIAL IMPACT STUDY

o
b Harold Adams, President, Puako Community Association
i = A. Duane Black, Director, Department of Research and Development, County
b of Hawaii
i mh Norman Brand, Past President, Puako Community Association
Y
2 Reverend Donald Daughtry, Pastor, Imiola Congregational Church; Member, Local
Fom School Advisory Council; Past President, Waimea Parents Teachers
£ Students Association; Past Member, Hawaii District School Advisory
g Council
o
i {_j Norman Davidson, businessman, Waimea
b
Q - Jean De Mercer, President, Kohala Parents Teachers Students Association
£ FG '
¥ \
5 L Reverend John Filler, Vicar, St. Augustine's Episcopal Church, North Kohala;
ﬁ - Chairman, Board of Directors, Big Island Council on Alcoholism
g o Elaine Flores, President, Waimea Hawaiian Civic Club
;
ﬁ rT Frank Fuchine, Manager, Kamuela Branch, First Hawaiian Bank; President, Waimea-
B Kawaihae Community Association
A
% \ Sidney Fuke, Director, Department of Planning, County of Hawaii
oL

oy g

Michael Gomes, President, North Kohala Community Association

#

ﬁ Kayoko Hanano, life-time resident of North Kohala, commuter to work in South
; Kohala - .

B

LI 7S

€3 3 [

Ken Melrose, Chairman, Planning and Urban Design Committee, Waimea-Kawaihae
Community Association

Dr. Charles Morin, Physician, Kohala Health Center; Medical Committee and
Environmental Control Committee, North Kohala Community Association

Fred Nanaka, Past President, Waimea-Kawaihae Community Association; Past
Chairman, Hawaii District School Advisory Council; Member, Board
of Directors, Lucy Henriques Medical Center

3

3

Dr. Edward S. QOkada, Principal, Kohala High and Elementary School

i Jerry Sakamoto, Principal, Honokaa High and Elementary School

&

iy

Mark Sperry, Administraor, Lucy Henriques Medical Center

Rep. Yoshito Takamine, Division Director, ILWU; Member, State House of Repre-
sentatives
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APPENDIX C. (con't)

Robert Tsuyemura, Manager, Kohala Corporation; Vice President, Oceanic
Properties

Herbert S. Watanabe, Staff Specialist, Business and Facilities, Hawaii
District Schools, State Department of Education

Without the kokua of the above individuals this assessment would not have

been possible. Many gave generously of their time, even during busy schedules.
- Their interest goes beyond helping with the EIS. They are ready to help
? as partners in their community's development process.
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APPENDIX D.

METHOD USED TO ARRIVE AT ESTIMATES OF
ADDITIONAL JOBS AND POPULATION IN NORTH AND SQUTH KOHALA

7_ WHICH MAY BE GENERATED BY THE DEVELOPMENT COMPLEX BY 1990




o, APPENDIX D. :

. METHOD USED TO ARRIVE AT ESTIMATES OF

) - ADDITIONAL JOBS AND POPULATION IN NORTH AND SOUTH KOHALA

- ; WHICH MAY BE GENERATED BY THE DEVELOPMENT COMPLEX BY 1950

: f? Using Data Contained in the Economic Impact Analysis and the Ten Yeaxr Construc-
Lot tion Program Projected as of December 1979.

1. Estimated number of residents and hotel guests who will occupy dwelling
units within the development complex.

A i
& [1 TYPE OF NUMBER AVG. ANNUAL AVG. PARTY AVG. DAILY
g UNIT OF UNITS QCCUPANCY SIZE CENSUS
. .
¥ [m; Hotels 2,700 rooms 70% 1.8 3,402
% Condominiums 1,800 apartments 25% 2.0 900
i Residences 220 houses 25% 2.5 138
RN
{ TOTAL 4,440
i
ﬁ fj, 2. Estimated number of employees required for jobs within the development
% W complex.
i 0 TYPE OF NUMBER : JOBS NEW JOBS
gf — UNIT OF UNITS PER UNIT GENERATED
e Hotels 2,700 rooms 0.8 2,160
B Condominiums 1,800 apartments 0.1 180
ﬁ Residences 220 houses -— -—
§ M Commercial/industrial _ 510
i W Construction (average daily*) . N 360
i -
i rT Total additional jobs 3,210

[/ Job to person conversion x _0.92

- Estimated number of employees 2,953

J ’ '

L 3. Estimated number of employees reguired for jobs outside the development complex.-

t} Number of equivalent full-time jobs

generated within the development . . . 2,953

- Employment multiplier used to determine number

LJ of jobs generated outside the project (1l.1)

- Estimated number of such jobs (0.1 x 2,953) . . . . . . . 295

U Job to person cOnversion . .+ . « o « ¢ o o o o oo o o . . % 0,92

- Estimated number of outside employees . . . « « « « & « =« 271

h—i\

i

* The number of construction workers will fluctuate according to the rate of
construction of the development complex.

7
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APPENDIX D. (con't)

4.

Estimated number of employees who are likely to move into North and South
Kohala to £ill jobs generated by the development complex.

Number needed on-site . . . ¢ v . ¢ ¢ & & ¢ « o - o . .'. . 2,953
NUInber HEEdEd Off"Site « ® & a . & . - s & ® = @ « 2 2 & e 271
TOTAL . . . . . 3,224

Less number who- are expected to be retained as

residents of North and South Kohala . . . . . 1,500
and

Less number who are expected to commuté daily
from outside the area (.05 x 3,224) . . . . . 161

TOTAL . . . . ..1,661

Estimated number of in-migrant employees . . . . .. . . . 1,563

Estimated number of persons who will be added to the resident population of

North and South Kohala by virtue of the development complex.

Number of in-migrant employees . . . . 1,563
Average household, Hawaii County . . . 3.38

Estimated additional residents generated by employment
(1'563 x 3.38) - - - - L] - - - - . . L] - . L] - L] - - - - L] - L] 5’283

Estimated average daily resident population of the
development COMPleX . . o. s o« o o » o o o ¢« o » « « =« o » & » 1,038

TOTAL. . . . . 6,321

Estimated édditional average daily defacto population of North and South

Kohala in 1990 generated by the Mauna Loa Land, Inc. and Olohana Corp./UAL

development complex

Residents . . . . . . 6,321
Visitors . . . . . . _3,402

TOTAL * 8 & & = & s s = 9,723*

Ow

-
5

t

-
kY

-

* Less number of persons who may have left if rate of construction work is cut baci.
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(NRR) APPENDIX

£ (No. 111y D -1

TEXT

EXCERPTS FROM EPA'S ACDUSTIC TERMINCLOGY GUIDE

Desgcriotor Svmbol Usage

The recommended symbols for the commonly used
acoustic descriptors based on A-weightlog aTe contained in
Table 1. As most acoustlc criteria and standards used by
EPA are derived from the A-weighted sound level, almost
all descriptor symbol usage guidance is contained in
Table L,

Swice acoustic nomenclature includes weighung net -
works other than “A” and measurements other than pres-
sure, an expansion of Table 1 was developed (Tabie II).
The group adopted the ANSI descriptor-symbol scheme
which |s structured into three stages. The first stage
indicazes that the descriptor is a level (l.e., baaed upon
the logarithm of a ratio}, the second stage indicates the
type of quantity (power, pressure, or sound expozure),
and tbe third stage indicates the welghting nerwork (A,

B, C, D, Eeveue)e If no weightlag network is aspecifled,
"A" weighting i3 uaderstood. Exceptions are the A-
weighted sound level and the A-weighted peak sound lavel
which require that the “A” be speciflied. For convenience
in thoae situations la which an A -welghted descripter is
being compared to that of anothex weighting, the alterna-
tive columa in Table U permits the incluslon of the "A™,
For example, & repoxt on blast colse might wish to con-
trast the Ledn with the LAdn.

Although not Included in the tables, it is also re-
commended that "Lpyn" and "LEpN" be used as symbols
for perceived nolae levels and tfective perceived noisc
level, respectively. .

It Is recommended that In their Inltial use withina
report, such terms be written I full, rather than abbrevi-
ated. An example of prefexred usage is as followa:

The A-weighted sound level (LA) was measured before
and afrer the installatlon of acoustical treatment. The
measured LA values were 85 and 75 dB respectively.

Descriptor Nomenclanire
With regard (o energy averaging over time, the

term “equivalent”. Hence, Leg. is desigoated the "equi-
valent sound level”. For Lg. Lp. and Lg,. ~cquivalent”
need not he stated since che concept of d? . night, or day-
night averaging ts by definitdon understood. Therefore,
the designadons are "day sound level™, "night sound
level”, and “day-night sound level”, respectively.

The peak sound level is the logarithmic rato of
neak sound pressure to 3 reference pressure and not the
waximum root mean square pressure. While the latter
is the maximum sound pressure lcvel, it is often incur-
recdy labeiled peak. In thot sound level meters have
“peak"” serdngs, tis disdncdon is most important,

“Background ambient” should be used in lieu of
“hackground™, “ambient™, “residusl™, or “Indigenous™ to
describe the level characteriade of the general back-
ground noise due to the contribution of many unidestifiable
noise sources near and faT,

With regard to units, it is recommended that the
unit decibel (abbreviated dB) be used without modification,
Hence, d8A, PNdB, and EFNdB are not to be used,
Examples of this preferred usage are: the Percelved
Noise Level (LpN was {ound to be 75 d8. Lpyn = 75dB.)
This decision was based upon the recommendation of the
National Bureay of Standards, and the policies of ANSI
and the Acoustical Society of America, all of which dis-
allow any modification of bel except for prefixes indicat-
lag Its muldples or submuitiples (e.g., decl),

Noige Impact
n discussing noise impact, it is recommended

that "Level Weighted Population™ (LWP) replace “Equi-
valent Noise Impact™ (ENI). The term “Reladve Change
of-Impact” (RC1) shail be used for comparing the reladve
differences in LWP between two alternatves.,

Further, when appropriate, “Nolae Impact Index”
(N11) and “Population Weighted Loss of Hearing" (FHL)
shall be used consistent with CHABA Working Group 69
Report Guidelines for Preparing Environmental Impact

term “average” should be diacouraged in favor of the

TABLE 1:

Statements (1%/7),

A-Weighted Recommended Descriptor List

Term

1. A-Heightéd Sound Level

2. A-Veighted Sound Power Level
3. Maximum A-Weighted Sound Level
4. Peak A-Weighted Sound Level

5. level Excecded xI of the time
§. Equivalent Sound Level

7. Egquivalent Sound Level over Time (T}
8. Day Sound Level

9. Night Sound Level
10. Day-lNight Sound Level
11. Yearly Day-Night Sound Level
12. Sound Exposure Level

Symbol

La
Lya
Lnax
L Apk
"x

(1j LBQ(T]
LI‘I
l'dn

L4n(y)
Lsg

(1) Uunless otherwise specified, time is in hours (e.g. the hourly

equivalent level is L

{).

Time may be specified in non-

quantitative terms (g.ﬁ-. could be specified 3 Logiasy) to mean
' the washing cyclg ngise for 2 washing machine.)

Pubhshed by THE BUREAU OF NATIONAL AFFAIRS, INC., FASHINGTON, D C 20037
E-1l



D-2 (Neo. 111) {(NRR) B-14-78

TABLE I]: Recommended Descriptor List

ALTERNATIVE(1) < (2)
TERM A-MEIGHTING A-WEIGHTING OTHER KEIGHTING UNWEIGHTED
1. Sound {Pressure} {3) L L Lo, L L
Level ) A pA B+ “pB R
2. Sound Power Level Lua ) | Lyg ly
3. 'Hax.'Sound Level Lmax Lamax LBmax Lomax
4. Peak Sound (Pressure) La L
Leve? Pk Bpk Lok
5. Level Exceeded x2 L L L
of the time b Ax Bx px
6. Equivalent Sound L L
Eeve'l & Aeq teq Lpeq
7. Eguivalent Sound L L L L
Level Over Time(T) (4) ea(T) Aeq(T) Beq(T} peq(T)
8. Day Sound Level Ly LAd . LBd Lp-d
9. Night Sound Level L Lan Len '-pn
10. Day-Night Sound Level Ly, Ladn Lgdn " Logn
11. Yearly Day-Night L L L '
Sound Level dn{y) Adn(Y) Bdn(Y) - Lpdn(\')
12, Sound Exposure Level LS LSA Lsa !'Sp
13;' Energy Average value L L L .
. over (non-time domain) ea(e) Aeq(e) Beq{e) Lpeq(e)
set of observations
14. Level.exceeded x5 of L ' L L L
the total set of x(e) Ax{e) Bx(e) px(e)
(non-time domain}
observations
15. Average L value L, Lax Lox .pr
(1) *Alternative” symhols may be used to assure clarity or consistency.
{(2) Only B-weighting shown., Applies also to C,DyEqecees weighting.
(3) The temm “pressure” is used only for the unweighted Jevel,
(4) Unless otherwise specified, time is in hours (e.g., the hourly equivalent
level is Lgg(1})-  Time may be specified in non-quantitative terms (e.g.,
could be specitied as Leq(HASH) to- mean the washing cycle noise for a
washing machine)).
- 0 -
E-2

b Publithed by THE BUREAU OF NATIONAL AFFAIRS. INC.. WASHINGTON. D.¢C 20037
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APPENDIX F.

COMMENTS AND RESPONSES
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APPENDIX F: COMMENTS AND RESPONSES

This appendix contains letters of comment on the Lalamilo Environmental

Impact Statement.
responses. Those

i

All those letters requiring a response are followed by such
letters not requiring a response are reproduced only.
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United States Department of the Interior

PEC £~ \{ p~
_' _" zr:-D »  FISH AND WILDLIFE SERVICE !:’;.N ~?SQ REF TR To:
T~ SOOAt:gOANASOULEVARD . ES ;
.0, 80X 50157 ' : -
= .1; . 0, HONOLULU, HAWAIl 9§as0 80 M R 5 ﬁo?n: 63%7
February 29, 1980
S T e} ¢ . F ~"J.'" E;'.f“}f.:.i-‘*‘:*;a
r | “ATER @ Ky} P, willl, ,—-_:‘;GUR .
Mr. Susumu Ono ' '

Chairman, Board of Land
and Natural Resources
P.0. Box. 621 :
Honeolulu, Hawaii 96809

Re: Environmental Impact
Statement Lalamilo
Water System,South
Kohala, Hawaii

Dear Sir:

We have reviewed the referenced document and offer the following
comments for your consideration.

It still appears that the direct impacts of construction for the
water system will be slight and should have only a minimal effact
on local wildlife. We are.not yet convinced that this is true
for the long-term impacts of development also described in the EIS.

B N
However, these concerns will be discussed at a later time as property
developers provide detailed pPlans and get involved in the permit
application process.

One of our prime ‘concerns, that still has not been adequately add-
ressed, 1s anti-erosion control measures during the construction
phase. For the water transportation corridor this may be a minor
concern, but needs to be addressed for subsequent coastal developw-
ment.

We appreciate this opportunity to comment.

Sincerely yours,

v et

¢ Maurice H. Taylor
Field Superviggr
Division of Ecological
Services
conserve cc: NMFS
DMERCAS T DRsc
EPA, San Francisco
EQC

Save Energy and You Serve America!
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- GEQRGE A. ARIYOSH! DIVISIONS: L
aoveRson o ttounces enroncenent & !
CONVEYANCES
FiSH AND GAME
STATE OF HAWAII S RY GEMENT "
DEPARTMENT OF LAND AND NATURAL RESOURCES AR s AND m,mm'-”
P. 0. BOX 821 .
HOMOLULU, HAWAIl 8809 =,
B
March 18, 1980
Mr. Maurice H. Taylor m
Field Supervisor
Division of Ecological Services pe
United States Department of the i d
Interior ”
Fish and Wildlife Service
300 Ala Moana Boulevard .
Post Office Box 50167 2
Honolulu, Hawaii 96850
2]
Dear Mr. Taylor: &
Re: Environmental Impact Statement -
Lalamilo Water System, South
Kohala, Hawaii '
. Thank you for your comments on the proposed
Lalamilo Water System. The following are our response
to your comments:
Your concerns regarding erosion control during
the construction phase are addressed, to the extent pos-
sible, on pages I1I-67e and III-68 of the EIS. We
believe that, as is the case with impacts on wildlife,

(?ﬂ &= 73 ap

the localized erosion control will have to be addressed
as the developers become involved in the permit appli- g |
cation process. .J'ﬂ

Very truly yours,

e 2,

SUSUMU ONO g f
Chairman of the Board :

SO:mu | @
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E;_; t2 STATE OF HAW Al

Office of Environmental Quality Control ° : ‘
550 Halekauwila Street, Room 301 N
Homolulu, Hawaii 96813
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SURFF Tl icio S do skt

Subject: Lalamilo Water System, South Kohala -~ EIS

Py
- =
A
i The following corrections should be mede to Table III - 36
f‘ (page III - 101) and Figure III - 3 (page III - 102):
o=
v T
i . Kamehameha Park 18.5 acres
L3 Kapaa Beach Park 26.3 acres
£ - Pololu - Honokane Not a County faeility
;{“ L!; Pololu Valley Lookout -Not a County facility
.g-;{ Thelma Parker Gym State facility
A Waimea Park 10.5 acres
3 e We have no other comments to offer and we thank you for the
8 opportunity to review the reporg.
¥ rf * ,
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£ o4 Milton T, Hakoda R T .
i Director Te2 =3
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GEDRGE A. ARIYOSHI

SOVvEANOR

STATE OF HAWAIl

DEPARTMENT OF LAND AND NATURAL RESOURCES

P. 0. BOX &N
HONOLULY, HAWAII 94209

March 19, 1980

Mr. Milton T. Hakoda
Director

Dept. of Parks § Recreation
County of Hawaii

Hilo, Hawaii 96720

Dear Mr. Hakoda:
Environmental Impact Statement

for Lalamilo Water System,
South Kohala, Hawaii

Thank you for your comments regarding the Lalamilo

[ ]
1 4

DIVISIONS: " .
COMSERVATION AND M
RESOUACES ENPONGEMENT | f

CONVEYANCES

FISH AND GAME

FORESTAY 0

LAND MAMAGEMENT

STATE PARKS ;ﬂ

WATER AND LAND OEVELOPMENT®
=
%
g
&

gl BN

an

@y aw

Water System contained in your letter dated February 26,

1980. We have implemented the changes within the body

of the EIS per your request.

Very truly yours,

e D

SUSUMU ONO
Chairman of the Board
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GEOAGE R. ARIYOSHI

RECEIVED

56 MAR 10 A g gg

‘ . STATE OF HAWAI
™~
V! ... DEPARTMENT OF EDUCATION
' " ”A-L-'.?‘ i G LAND P. 0. BOX 2280
SMATUAL nc;UﬁRCES HOMOLULY, HAWAIL 56804
i STATE OF HAWAII
Luemck or Tee sustmiNTENOENT
mi
t.
f
™ MEMO TO: Office of Environmental Quality Control
{3 Office of the Governor
. . 3]
siT7 2T DD '
FROM: W&‘e&fx%&ﬁ%ﬁﬁdent
" : .
‘J . . Department of Education
SUBJECT: Lalamilo Water System

Scuth Kohala, Hawaii

= @3

"would like to offer the following comments:

March 4,

P ULV 20 Al

11 N R H S

We have reviewed the subject Environmental Impact Statement and

ot

CHAALES G. CLARK
SUME AT NI T

1980

Olv 2] UV 4

€

1. The 1995 enrollment projection noted on Page III-96 for Waimea

T ﬁ

ﬁ by Elementary=-Intermediate School represents a K-8 grade structure
g due to a proposed organizational change from K-9 to K=8.

Vi :

4

% EI 2 The statement on Page III-97 that the schools have encugh land
ﬁ- to allow either for temporary or permanent expansion should be
L pr modified to include..." that provided the lands abutting the
£ 1 schoels are not developed."

g b

% Should there be any question regarding these corments, please

2 EI contact Mr. Howard Lau at 5704.

it CGC:HL:th

X

AN cc Hawaii District

ept. of Land & Nat. Resources

€ 3
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GEQRGE R. ARIYOSHI
GOVIANOR

Sy
DIVISIONS: .
CONSERVATION AND L
AESOURCES ENFORCEMENT
CONVEYANCES
FISH AND QAME
TAY
STATE OF HAWAIl LAND MARAGEMENT <y -
TATE PARKS -
DEPARTMENT OF LAND AND NATURAL RESOURCES :m.“ AND LANO DEVELOPMENT
P, O. BOX &1
HONOLULL, HAWAIl 96800 =
2
March 19, 1980
"
B

Mr. Charles G. Clark
Superintendent
Department of Education
P. 0. Box 2360
Honolulu, Hawaii 96804

Dear Mr. Clark:
Environmental Impact Statement

for Lalamilo Water System,
South Kohala, Hawaii

Thank you for your comments regarding the Lalamilo
Water System contained in your letter dated March 4, 1980.
We have implemented the changes within the body of the
EIS per your request. ' :

Very truly yours,

‘ SUSUMU ONO
Chairman of the Board
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e ﬁfd;’Upi},@l‘%iaW of Hawaii at Manca

- Environmental Center _
H ‘;-.‘."_":-".. v Lt Cruwfor! 317 « 2550 Campus Road .
. g Do . .., ™= 1 . 3 T3
IR RN TV T Hono;slu, Hawaii ssaes

STATE G "‘:'“"G‘.-"?CE Telophone (03] 948-7361
EGFHARI0ES opton
Office of the Director March 7, 1980
Ri:0302
Mr. Richard O'Connell ®

Office of Environmentsl Quality Control
350 Halekauwila Street, Room 301

Honelulu, Hawaii S6813 - -
Deer Mr. O'Connell: = e )
Review of - = ) o
Environmental Impaet Stutement ¢ - <
Lalamilo ater Syste:n =5 - e
South'Kohala, Hawaii oo — =

= s

The Epvironmental Center has reviewed the above gited EIS with the assistance
of Chuek Gee, Juanita S. Liu, Travel Industry and Management; Jce Halbig, Hilo College;
Frank Peterson, Geology and Geophysics; Penelope Canan, Sociology; Doak Coux, John
Sorensen, and Barbara Vogt, Environmental Center.

The EIS adequately addresses many important issues and is to be lauded for its

treatment of economic impacts. We do have, however, several reservationg coneerning
the impacts on the water resources of the district and the analysis of soeial irmpacts.

1. Impact on Water Resources in Kohala

Table OI-28 (p. II-72) and the text on page II-73 indicat2 that a head of 16 feet
was found at Parker wells | and 2 (USGS nos. 574501 and 5745-02). The text sites two
consultant reports suggesting that the difference between the huad at these wells and
the heads at wells closer to the shoreline indicates a major hydraulic discontinuity. It
Is our understanding that the 16-foot head report resulted frorm a faculty bubbler system
for head measurement, and that the head has recently been found to be about the same
as that at Lalamilo well A (USGS 5346-U1), 8 feet, and only about half that indicated

in the report.

Although no estimate of the groundwater racharges or the sustainable yield presented
in the report is based on the reported high head at Parker wells L and 2, the error in
the head (if our understanding is correet) should be corrected in the table and the text

of the final EIS. - . -

No estimates of the sustainable yield, as such, ure presented in the EIS. However,

there is an extensive discussion of estiinates of the ground-water flux (or recharge) based - )

on water budget methods. The recoynition of the range of uncertainty in thesaz estimates
in the EIS is to be commended. :

Ca
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Mr. Richard O'Connell. -2~ Mareh 7, 1980
o

From the estigates of flux the EIS concludes {p. lli-80) "tnat there i3 a nigh probability
that use of all of the 2.0-mgd capacity of the [Lalamilo]system’s first increment, together
with expansion of brackish water pumpage and W asholoa's fresh water pumpage, could
be achieved without adverse affect on the region's proundwatar” and, more tentatively,

. |
Z

"that the entire 5.3-mgd cupacity ol the Lalainiio Water System, along with other groundwater

use, could also be developed without adverse effect." The meaning and derivation of

"aspaettyl-ficures-is-not clear. They appear to correspond to rates’identified ns
"Defined supply capabilities” in Table i-1 {p. 1-4). Huwever tiiesz ure eapacities 0.73
times the total new well pump capacity less the capucity ol the largest single pump,
the factor 0.73 taking into aceount the cifects of mixing of the water from the new
pumps with brackish water being delivered from existing wells. 3Mean draft rutes would
be more significant in comparison with recharge or safe yield.

Discussion on page -9 suggests that the mean craft may be N.67 times the supply
cepabitity. If this is valid, the mesn druft aticibutable to the first increment will be
1.3 mgd and the mean craft attributable to the three olanned inerements in total will
be 3.5 mgd. However, Table UI-30 (p. [1I-77) shows a projectad average pumpage for
the "High elevation wells of the Lalamilo Water System® of 2.6 mgd. The procability
that the craft attributable to the three increments can be supplied from the ground-water
resource is elearly greater if the projected mean draft of the new wells is 27 or 31 mgd
than if it is 5.3 mzd, and the EIS should clarify the matter. :

It should be noted, however, that the total “prujected groundwater pumpage"” {rom
all South Kohala wells is esti:nated in Table-II-30 at 14.0 mgd. [t appears frem Figure
UI-1 (p. TH-71) that the wells will draw (rom a part of the ground-water body discharging
to about 6 miles of coastline. The two preferred estimates of the recharge per unit coestal
length (Tables [M1-31 and I1I-32, op. =73 and 111I-79) would lead to estimates of 18 to
38 mgd recharge in this area. It is-quite unlikaly that the sustainable yield of the basal
aquifer ean be as great as 14 mgd if the recharge is only 18 mgd, but much more probable
if the recharge is 38 mgd. The EIS s therefore correct in sugresting that the aquiler
may not be able to supply all of the projected demand.

2, Secondarv Social Impacts

Our reviewers found the section on "Secondary Social Impact Potentials" {pp. ITi-
soff) to be comprehansive and well written. However, the reliance on data from 1950
and 1970, even with the authors apsalogies, must be questioncd. If the data is unreliable
then so is the Draft EIS.

" The thrust of Desecription of Social Setting and Local Impnets” (pp. [[[-45-65) appears
more reelistic and thoughtful. Pointing out methods to essist residents in dealing with
the possible effects of (uture develupment seldom is provided in an EIS.
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Mr. Richard O'Connell,; -3~ March 7, 1980
B ..
We appreciate the opportunity to comment on this docu:nent and hope aur review
Lo will be of use in preparing the Final EIS. '
P Sincerely,

f-.

. L’/ E?" 62@/’

Doak C. Cox
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i . Director
b DCC:lmk
gL ce. DLNR”
i Chuek Gee
g Juanita S. Liu
§ob Joe Halbig
B Frank Peterson

Penelope Canan
Doak Cox
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GECAGE R, ARIYOSH!

al
DIVISIONS: a1
CONSERVATION AND [
AESOURCES ENFORCEMENT
CONVEYANCES
FISH AND GAME
STATE OF HAWAII G GANAGEMENT 2
DEPARTMENT OF LAND AND NATURAL RESOURCES AT P AND DEVELOPMENT.
P. O. BOX 821
HONCLULU, HAWALI 36809
2y
March 18, 1980
Mr. Doak C. Cox o
Director - 2
University of Hawaii at Manoa
Environmental Center
Crawford 317 .
2550 Campus Road &
Honolulu, Hawaii 96822
Dear Mr., Cox: bt
Re: Environmental Impact Statement
for Lalamilo Water System,
South Kchala, Hawaii
Thank you for your comments regarding the
Lalamilo Water System contained in your letter dated
March 7, 1980. The following are our responses to your
comments:
1. COMMENTS i
Impact on Water Resources in Kohala
Table III-28 (p. III-72) and the text on page
III-73 indicate that a head of 16 feet was found at Parker
wells 1 and 2 (USGS nos. 5745-01 and 5745-02). The text
gites two consultant reports suggesting that the difference p
between the head at these wells and the heads at wells ®
closer to the shoreline indicates a major hydraulic discon-
tinuity. It is our understanding that the 1l6-foot head @
report resulted from a faculty bubbler system for head ]
measurement, and that the head has recently been found to
be about the same as that at Lalamilo well A (USGS 5946-01),
8 feet, and only about half that indicated in the report.
Although no estimate of the groundwater recharges 5
or the sustainable yield presented in the report is based -

on the reported high head at Parker wells 1 and 2, the error
in the head (if our understanding is coxrrect) should be
corrected in the table and the text of the final EIS.
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Mr. Doak Cox
March 18, 1980
Page Two

No estimates of the sustainable yield, as such,
are presented in the EIS. However, there is an extensive
discussion of estimates of the ground-water flux (cr recharge)
based on water budget methods. The recognition of the range
of uncertainty in these estimates in the EIS is to be com-
mended.

From the estimates of flux the EIS concludes
(p. III-80) '"'that there is a high probability that use of
all of the 2.0-mgd capacity of the (Lalamilo) system's
first increment, together with expansion of brackish water
pumpage and Washoloa's fresh water pumpage, could be achieved
without adverse effect on the region's groundwater' and, more
tentatively, ''that the entire 5.3-mgd capacity of the Lalamilo
Water System, along with other groundwater use, could also be
developed without adverse effect.'" The meaning and deriva-
tion of these ''capacity' figures is not clear. They appear
to correspond to rates identified as '"Defined supply capabi-
lities'" in Table I-1 (p. l1-4). However these are capacities
0.73 times the total new well pump capacity less the capacity
of the largest single pump, the factor 0.73 taking into
account the effects of mixing of the water from the new pumps
with brackish water being delivered from existing wells. Mean
draft rates would be more significant in comparison with
recharge or safe yield.

Discussion on page 1-9 suggests that the mean draft
may be 0.67 times the supply capability. If this is wvalid,
the mean draft attributable to the first increment will be
1.3 mgd and the mean draft attributable to the three planned
increments in total will be 3.5 mgd. However, Table III-30
(p. III-77) shows a projected average pumpage for the '"High
elevation wells of the Lalamilo Water System" of 2.6 mgd.
The probability that the draft attributable to the three
increments can be supplied from the ground-water resource
is clearly greater if the projected mean draft of the new
wells is 2% or 3% mgd than if it is 5.3 mgd, and the EIS
should clarify the matter.

It should be noted, however, that the total "pro-
jected groundwater pumpage'' from all South Kohala wells is
estimated in Table III-30 at 14.0 mgd. It appears from
Figure III-1 (p. III-71l) that the wells will draw from a
part of the ground-water body discharging to about 6 miles of
coastline. The two preferred estimates of the recharge per
unit coastal length (Tables III-31 and III-32, pp. III-78 and
ITI-79) would lead to estimates of 18 to 38 mgd recharge in
this area. It is quite unlikely that the sustainable yield of
the basal aquifer can be as great as 14 mgd if the recharge is
only 18 mgd, but much more probable if the recharge is 36 mgd.
The EIS is therefore correct in suggesting that the aquifer
may not be able to supply all of the projected demand.



Mr. Doak Cox
March 18, 1980
Page Three

1. RESPONSE

The faulty bubbler system you mentioned cannot be
confirmed. 1In fact, discussions with Mr. Claude Jenkins of
Waikoloa (responsible for well system maintenance) indicate
that the bubbler system is operating properly and he knows
of no fault in the system. To date, the best information
available, cannot substantiate the water level change.

From the discussion (including tables) on ground-
water from III-74 through III-80 of the EIS, we estimate that
15 to 30 MGD might be developable. Since Table III-30 (Project
future pumpage ...) shows a 14.0 MGD pumpage estimate, 3.55 of
which is from this project, we conclude the high probability
of achievement for the 2.0 MGD increment. Further, since the
3,55 MGD average relates to the 5.3 MGD system capability and
is still below our estimate of 15-30 MGD, we again conclude
that the 5.3 MGD capacity could also be developed without
adverse impact. We hope thid clarifies the point as Table
T-1 is not the source of our conclusions.

The discussion on mean draft was merely to point out
what must be provided in supply capability and was not meant
to suggest that these be used for average pumping rates. Table
III-30 (p. III-77) shows the average rate that is withdrawn
from the aquifer and is therefore what recharged (flux) is
balanced against, while the supply capability shows what is
necessary to be pumped during times of larger than average
usage.

2. COMMENTS

Secondary Social Impacts

Our reviewers found the section on '"Secondary Social
Impact Potentials" (pp. III-soff) to be comprehensive and well
written. However, the reliance on data from 1960 and 1970,
even with the authors apologies, must be questioned. If the
data is unreliable then so is the Draft EIS.

The thrust of Description of Social Setting and Local
Impacts" (pp. III-45-63) appears more realistic and thoughtful.
Pointing out methods to assist residents in dealing with the
possible effects of future development seldom is provided in an
EIS.
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Mr. Doak Cox
i March 18, 1980

’ Page Four
‘o

2. RESPONSE
T_ The data used in the preparation of the Social Impacts
' section is best available at this time. It would not be fair
- Lo say, therefore, that even if this data is somewhat outdated
. it renders the EIS unreliable.

Very truly yours,

N SUSUMU ONO

Chairman of the Board
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erd animels and people depend on wauer.

®, 0. Box 394
Taalehu, %a'u, Hawail apfT2
March (, 1580

To: O+fice of Environmental Quality Control
Po: Division of Iand and Water pevelopment OiZice

Regarding: The orogposed ralemilo Water System Project in South Kohala

Dear People,

The Honest environmentdal Citizens
use of tax dollars in the torm ofi County issued general obligation bonds
lls, reservolrs,

Against 2rogress Opvoses the

to vay for the prozosed construction of new we
and vipelinges for the purcsose oI accomodgting the development of a

resort arca in the South Kohala coastal region ior the Following
reasons:

- 1) The land is already crying for water, Agzriculture is the
principle means of livelihood at present on the island and the planis
The already existing wells
eor Waikoloa have alresdy drained the surrounding area of land turning
good agriculiure pasture 1and into desert and taking away the cIrops
ard fields necessary 1o feed the cattle and horses which are ihe
principle means of livelihood for the existing rarchers and farmers.

lore wells such as the ones proposed to be gaid for by the County-
issued general obligation bonds- will only increase the water shortages
already prevalent on the island and run the existing ranchers and
farmers out of business, promoting 2 redistribution of employment from
agriculture to urban slum.
B Since agriculture-plants and znimals are in FACT- POOD a2nd WATER

not just for ourseives but for everyone we ask strongly that the

good agricultural 1and be protected and preserved and drainage projects
11t r?

such as the one proposed at ILalamilo be withcut question deniedl::.:

1
e
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2) When the water is drained to progosed urban slum concrete jungle%‘

to pollute our class AA ocean waier with sewage.

rrige plents qndiﬁhimals, it goes into
jeaves into the good clean-air to
graze provide rich soil in the

more gfow%h of tlants and

it only goes out
When water is used for irrigation of
the roots and comes out the'étems and
ceme down again in Rain. Animads who
form of organic fertilizer necessary for

animals.
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r: The land is already crying for watsr., Therefore, we orgvose tax
dollars being used teo help rob the land of its' water in wells such as
v, these, which will only end in sewage to pollute our class AA waters from
Yfauna Loa Land Corp. develoters get rich Quick schere, :

3) We oppcse tkhe proposed redistribution of exployment from
agriculvurs %o urban slum concrete jungle which will result in Yauna
Loa Land Corp, waelking off multi-millionaires ard all the people left
"holding the bag of traffic, noise, cengestion, pollution and
~ nizher taxes!!!

- 4) Any proposed employment in construction is only temcorary until
—~ the destruction is concrete. '

P 5) Any proposed employment for islznd people in tourism resort
area will t@ke away from existing employment in fishing as the now
‘class AA waters become too polliited to fish in.

‘ We ask tax dollars to irrigate the good agricultural land and

T support existing employment of ranchking and farminz rather +than
L-"_rm:u::c:ﬂr.'.e: 2ll the garhage thet hes destroyed the environment in Honolulu
~0z2hu and other Urban slum centers.

i *We ask that the land in question remain Open for hiking trails,
~camping and fishing availesble free or 2t little cost, to auergone.
s &) When you multiply the number of proposed uniis in a building

by the selling cost per unit minus temporary constriuction cosis--the
| igross land developers are walking away multimillionaires and all the
little people must pay forever for the traffiec, noise, congestion,
r}pollution, and higher taxes that FORCE existing lendowmers and farmers
‘and ranchers out of business. Thefrich get richer and the poor get poorer
r7and our fragile environment is destroyed. There ouzht to be a law
Lagainst the printing of paper (in the form of tax general obligation
hbonds) to pay for such destruction of our fragile environment., NO LORE
LJTAXATIOF WITHQUT REPRESENTATION,

7) - Animals are extinet and endangered species in Honolulu, Oabu's
:]concrete jungle. The ocean there is so polluted that none of the fish
or shells are edible anymore. The rechle there would have to be
,ANFIBALS if the boats and planes run out of fuel and they could not
buy their food. The world is already overpcpulatad and kungry, as-
“experienced with the recent starv1ng people of Cambodia., What they
nave to do for money is atrocious!!!!!
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Let us preservevand protect what is left of ocur natural .rescurces =
and zriceless and precious agriculture land and use the agriculture lané \

for that purpose, in order to provide FCCD FOR the overpo;uléted -
EUNGRY world. "

8) We would like to see the multimillionaire building developers -
clean the toilets and pick up the sewage and garbage that pollute the 2
oceans and burn their %million dollars of caper that destroy the plants, &
anircals, fish and shells that are FOCD and WATER for everyone. The =4
difference between the developers who get paper richer and the poor
who get poorer and the threat to the environment necessary for food is :i
too great !!!!! to be allowed to go any farther. We have asked time
and again when will it end and pray tl that the State Environgental i
Quality Com:ission and the Office o Environmental Quality Contrcl 8
and Diggg;on ot Land and Vater Developmeny will NOT %?CKL: unaer the %3
elmighty $ dollar and for get what almighty God created for everyone. B4
o *Please help save what little is left and do not let it be &
destroyed by the concrete jungle as other urban slum centers have. &)
Remember plants and animals are FOCD and WATER and preomote agriculzure
and save the sgricultural land that is left for that ﬁﬁrppse in g}
order to feed all the future generaztians.

9) Help STOP URBANIZATION!!! Help STOP TAXES and POLIUTION :i

from soing sky HIGH!!! Help STOF S$Multimillionaire Developers from

WIPING OUT our FRAGILE ENVIRONMENT and making all the people pay forever E

for the traffic, noise, ccngestion, pollution and higher taxes that

gets dumped in the concrete jungles. ’
10) If the proposed area in guestion in South Kohala Coastal Region -.f

is to be resort area we believe strongly that people do not want to come '

to concrete jungles and the land in question would be much better

used in pasture land for kiking, camping, and fishing at low and

moderate prices with some endangered species of horses available for

recrea#iohal riding and hunting or work fiding herdirz the cattle, than

any of the multimillion dollar concrete jungles that everyone wants

to get away from.

|z &3
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11) The newsparper article says the water system is designed o su
the South Kohala Coast from Eawaihae to Puako.
We can only State that the existing well for Waikoloa has left the :

- da
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surrounding land zreea desert, while providing for the Waikoloa Buildings
and WE PEAY that mores proposed wells will rot wipe out the remaining
agriculture land in cuestion, for the same reason. _'

12) We state once again that water used for Smulti-millionaire
buildings ends up only in sewage polluting the ocezn, while water used
for irrigation for plants and arnimals provides more rain and
fertilizer necessary for existing agriculture dependents and growth of
FCOD and VATZX, for everyone in this already overporulated and ZUNIRY

B |

P

¢ )

)

R

1

ﬁ 13) We PRAY that NO MORE sewage will destiroy the class AA water
: M abundant source of FISH, SHELLS, CRABS, OVSTER, LOBSTER, TURTLE, WHALES,
i

DOLPHINS, and thatv ¥O IiCRE agriculture land will be desiroyed and
agricultural dependentis displaced as. water is drained in wells such
as these for such proposad resort concfete jungles, that leave a hand
full of millionaires and a million nmore people on the sireeis. .
SAVE CUR QCEAN!I!! SAVE QUR ENVIZ2CNMENT!!! SAVE CUZ ENDANGERED
STECIES OF PLANTS AND ANTIATS!!! BURN THE PAPER $ MONEY PRINTED BY
L PAXESI!!
14) 3.b miles of electric power lines, electricity arnd lights
will obstruct the view by the Volcano Observatory. People from
all over the world come to study therel!!!!
We would like to see tax dollars used to provide better schools for

.7}
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P. 8. Could you rlease send to us
a copy of the environmental impact
statement prepared by Belt, Collins =nd
Associates for the Department of Land

= and Natural Resources Division of ILand

Ch ]

, and Wate;ﬁgevelopment for the area .2

&~ island people and visitors--maybe Veterinary school, Oceanography

r] school on outer islands, Medical, Dental and Law Schools far island
i & people, rather than let tax dollars continue %o pay for the traffic,
ﬁ noise, congestion, pollution for all the veople who come here and fill
g (| in a1l the job markets.
E ™ Mahalo : ‘ﬁﬁ?x
ki : A ’ .
: - Qﬁf)€Lb€Iﬁ Qen Frome TR\
g_c; Elizabeth Ann Stone, children,
g and endangered speczes of plants
i: ol and animals.
.% & President, Honest Environmental
% Citizens Against Zrogress
L
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DIVISIONS:
CONSERVATION AND
MESOUACES ENFORCEMENT

CONVEYANGES
FISH AND GAME

STATE OF HAWAII LA UANAGEMENT

STATE PARX3
DEPAKTMENT OF LAND AND NATURAL RESOURCES WATER AND LAND CEVELOPMENT

P. O. BOX &
HONOLULU, HAWAIl 9630¢

GEORGE R. ARIYOSHI
QOVERNCA

March 18, 1980

Ms. Elizabeth Ann Stone

Post QOffice Box 394

Naalehu, Ka'u, Hawaii 86772
Dear Ms. Stone:

_ Re: Lalamilo Water System

Thank you very much for.taking the time to
express your views on the proposed Lalamilo Water
. System project.

Pursuant to your request, we are herewith
enclosing a copy of the EIS. We believe that after
having read the EIS, you will find that the concerns
expressed in your letter have been adequately addressed.

Very truly yours,

22

SUSUMU ONO
Chairman of the Board
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March 8, 1980 pEs

s e
St . -
d Mr, James Y, Yoshimoto; P.E. gk =
o Chief Project Development Engineer I = =
o State of Hawail g .- I
P Department of Land and Natural Resources . w2
. Division of Water and Land Development =
P Honolulu, Hawaii 96809
i . RE LALAMILO WATER SYSTEM - - ENVIRONMENTAL IMPACT STATEMEN'
b . i
; Dear Jimmy: E
fom |
S Special thanks.go to you and Jee Vierra for your -
; pregentation at our luncheon meeting yesterday. Your ex- i
e planation of the Lalamilo Water System E.I.S., was very well {
Eo received, The 20 members in attendance were pleased thati :
r tpe two of you responded to our request and took time to ;
8 - ~ discuss this very important project with us. !
§ t5 You and Joe answered many of our questions and
P clarified certain issues, 'As we discussed yesterday, there
v are several points of wdew that we feel should be officially
Y noted either in the text of the E.I.S. or in the appendix,
% o I have enclosed these notes for your review, Even
Bl though these notes are being mailed on the weekend and may |
i not get to you by the official closing date for responses to |
o the E,I.S., I trust that you will see %o it that they are 3
Eod inecluded in-the appropriate section of the final E.I.S. i
?éiw Again, Mahalo for your sincere interest in the - f
do concerns and questions of the Waimea, Kawaihae, and Puako |
o communities, ;
G Sincerely yours, l
S ' :
i Lj /fo . Crouch ’
A President

EoAy ces; Mr, Robert Chuck v

o Department of Land and Natural Resources
. Division of Land and Water Development
P.0,Box 621

Honolulu, Hawaii ©6809

Q ij Mr. Frank Fuchiﬁo,'Resort Development Coordinator ;
% Waimea~Kawaihae Community Association :
Kamuela, Hawail 96743 ‘
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 COMMENTS AND OBSERVATIONS ABOUT THE E.I.S. FOR .
THE LALAMILO WATER SYSTEM, SOUTH KOHATA, HAWAIT

%, 1. Those who prepared the Bvironmental Impact State-
ment for the Lalamilo Water System, South Kohala, Hawaii are to
be congratulated and thanked for dealing extensively with the
impacts that will result from the growth that the Lalamile Water
System will enable, Had the E.I.S. been limited to the wells,
water transmission lines, storage resevoirs, and other facili-
ties connected with these; the community would be less prepared

to deal with the real impacts that will follow the development

of the Lalamilo Water System, We are grateful for the opportunity
to comment on the E.I.S. and add to the needed discussion of the
developments that will occur on the South Kohala coast.

2., VWe feel that there are saveral points that need to
be made with réspect to the E.I.S. that will clarify some issues
and provide some additional imput from our community.

A, Areas of incorrect implications:

- 1., On page II-4, under the section "Public
Accesg™ there is no indication that the public is guaranteed access
to the beaches and related recreational resources, On page II-3
the point is made that "these resorts, Mauna Kea Beach Hotel, now
provide free public access to their beaches . . .". Ten spaces
for public parking is NOT "free public access"™ to the beach,
which is not their beach, but public property. Also the use of
plural ,”"these hotels”™, implies that several facilities are now
supplying adegquate public access to the beach when in fact onky
one facility, Mauna Kea Beach Hotel, is in existence. The Public
needs written guarantees that it has full and free access to all
beaches on the West Hawaii Coast, including those in the area
gserved by the proposed Lalamilo Water Systen.

2. On page II-3 there is a quotation from
Section 8 ~ Objectives and Policies for the -- Visitor Industry,.
It reads: "Foster a recognition of the contribution of the visitor
industry to Hawaii's economy and the need to perpetuate the Aloha
Spirit.” The "Discussion” which follows does not speak o the .
issue of perpetuating the Aloha Spirit. Comments on the perpetuating

' of the Aloha Spirit would be appreciated, There is cause for con-

cern in this area,

I
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COMMENTS AND OBSERVATIONS ABQUT THE E.I.S. FOR
THE LALAMILO WATER SYSTEM, SOUTH XOHALA, HAWAII

Page 2

3. In the last paragraph on page III-43 there
1s a guggestion thatt"families with low or fixed Incomes who
might find it difficult to pay the higher property taxes that
would be lmposed if , , .” Is it an "if" situation, or is it a
"when" situation? Is theare a realistic possibility that property
taxes may not be increasad as a result{ of nearby development?

If not, this statement is misleading,

4k, On page ViI-4 this statement is made:
*large empleyors will be required to ensure, through a variety of
means, that housing 1s adequate 1o meet tne neads of their em-
ployees.” Yat the wholes iasue of adequate 2mploye= housing is
far from settielad. The implication is that the employse housing
issue 1s a settled matter ans that the general pudlic nesed not
worry about it any further. However, some important quastions
that need to be addressed are: Who will provide the housing?
When will it be construcied? How much will be r2n%tal and by whom
will the rental housing b2 owned? What provisions will be made
for low-income housing to be purchased by employees?

B. '1ncorrect text:

-32. There appears to be an error on page 1-7,

The first sentence of the second paragrapn n=ads: YThe Lalamilo
Water System is designed to supply the South Kohala coast from
Kawaihae to Puako.” Yot wa understand the system to be designed

to permit devalopment of tourist resorts on the coastal area
South of Puako, . Pleasse clarify. :

2, Page III-13 and III-15 in the E.I.S. are
duplicates, Apparently pagelIi-13 is missing. Please send us
three copies of page III-13.

C. Areas n=eding additional treatment oxr references

. to other relavent work,

1,  The "No=Project"” Scenario begun on page

III-11 iz highly suspect because of the obvious bias of the
writers -- and, probably, of the County and State. The comment

- 43 made thai, "Nevertheless, State law reguires sush an analysis .

. +« o7 The integrity of ths “No-Proj2ct" discussion ought not
to be compromised, What would happen if the Lalamilo water pro-

ject were not undertaken by the State?



Zovernments, . . ."

COMMENTS AND £BSERVATIONS ABOUT THE E.I.S. FOR
THE LALAMTTO WATER SYSTEM, SOUTH KOHALA, HAWAII

Page 3

2, "The Social Impact of Visitor Population”
section needs additional discussion. Crime rates and types of
crimes that tend to follow incrsases in tourism, necessary training
of police to deal with urdan/transitional communities and tourism
oriented crimes, and juvenile deliquency issues need to be con-
sidered,  What increase in police personnel and equipment, in
gchool facilities and teachers, in firs protection capabilities,
in County and State reoad services, in utilities services and
many mors Services will be needed to meet the influx oI population
made possible by implementation of the lalamilo water projeci?

33 Several comments are made in Section IIX
pages 61 through 64 about the potential adverse effects, mis=-
understandings and misinformation that can develop if the total
conmunity do2s not become invelved in issues of tourism growth.

A most halpful statement is found on page III-64:; "Unless suf-
ficient pressure is brought to bear on elacted and appointed
officizals and on hired civil servants well in advancs of an-
ticipated needs, the people of North and South Xohala will suffer
in proporiion to the rate and size of the population increase
generated by the resort developments in the arsa. ., . . This
challenge ¢an be met by the jeint efforts of the Community Associa-
tions of Waimea-Kawaihae, Puako and North Kohala, the devsleparsy
(or their represantatives) and officizla of the State and County
v These references to the importance of
community,developer, and governmental cooperation are crucial

to the well-being of the communitiss of the ragion involved.,
Further comments as to how this coalition can function would

be helpful, ] :

‘ . &, On page III-74 under the heading “Impact
of the Lalamilo Water System of South Kohala Groundwatar," the
second paragraph reads, in part: “"There has been some degradation
in quality wxperienced at the Mauna Kea Beach .Hotel irrigation
wells, but this appears to be a design problem of these particular

wells rather than a regional overdraft phenomenon.” ". . .appears

to be, ..." == where is the hard scientific data? This is a
oritical issue, Residents of Puako are concerned about potential
increase salinaty of their ground water caused by heavy pumping
of the associated firesh and brackish water lense.
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COMMENTS AND OBSERVATIONS ABOUT THE E.I,S. FOR
THE TATAMILO WATER SISTEM, SQUTH KOHALA, HAWAII

Page 4

) 5. Two or more developments opening at the
Same time or within a Year of each other will have differant

© impacts than if they were opened at interwvals of five, ten, or

twenty years, Maunaloa iand, Ine, and T.A.A.S, -Waikoloa will
each open its first hotel Soon, :probably within a year or each
other, The E,I.S. for the Lalamile Water System does notdeal
effectively with the cumulative effect of the Several develop-
ments, Yet the lettsr from Richard 0'Connell, Director, 0ffice
of E?virogmental Quality Control, seem to Suggest that this be
considered, ;

6. The "no comments® by significant governs
mental bodies is distressing, It defeats, in part, the purpose
0f the law requiring the E,I.S, process, The Lalamilo water .-
System will influence %he functioning of some of the agancies
that replied, "no comment”, Further effort +o get thoughiful
comments is indicated,

We wish to give special thanks to the devalopars of
the Lalamilo Water System E.I.S, for their efforts at addressing
the secondary impaet issues that will arise as a result of sueh
water develovment, We are grateful for the siress put on human
value issues, The préparers of this E.I.S have earned the appre-
ciation of the community. We hope that owr notes Will be of help
in understanding the cancerns of a resort destination comnunity,

President : Reverend Donald S, Daughtry,
The Exchange Club of Waimea Chairman . :

ece: Mr, Robert Chuck ¥

Department of Land and Natural Resources
Division of Land and Water Development
P,0.Box 621

Honolulu, Hawaii 96809

Mr. Frank Fuchino

Resort Development Coordinator
Yaimea-Kawaihae Community Association
Kamuela, Hawaii Q6743

Text prepared by Tourisa committes;
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March 18, 1980

Mr. John J. Crouch
President

The Exchange Club of Waimea
Kamuela, Hawaii 96743

Dear Mr. Crouch:

Al

Re: Environmental Impact Statement
for Lalamilo Water System,
South Kohala, Hawaii

Thank you for your comments regarding the
Lalamilo Water System contained in your letter dated
March 8, 1980. The following are our responses to
your comments:

- COMMENT: A. Areas of incorrect implicatioms.

1. On page II-4, under the section "Public
Access'" there is no indication that the publiec is guaran-
teed access to the beaches and related recreational resources.
On page II-3 the point is made that "these resorts, Mauna Kea
Beach Hotel, now provide free public access to their beaches
...". Ten spaces for public parking is NOT ''free public
access' to the beach, which is not their beach, but public
property. Also the use of plural, "these hotels", implies
that several facilities are now supplying adequate public
access to the beach when in fact only one facility, Mauna
Kea Beach Hotel, is in existence. The public needs written
guarantees that it has £full and free access to all beaches
on the West Hawaii Coast, including those in the area served
by the proposed Lalamilo Water System.

Ly
i
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X
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RESPONSE: A.l. Because the Department of Land
and Natural Resources is the builder of the Lalamilo Water

-
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Mr. John J. Crouch
-~ March 18, 1980
L Page Two

[ System rather than the developer of the lands that would use
N the water, it is not in a position to guarantee public access

to the shoreline. It is, however, State and County policy to
, ensure that adequate public access to the shoreline be made
= available whenever possible. Consequently, it is our belief
x that the land developments which are likely to follow the
. implementation of the Lalamilo Water System will most likely
%nclude increased provisions for public access to the shore-
ine.

i Your observation that the Mauna Kea Beach Hotel
£ is the only existing resort hotel in South Kohala is cor-
rect, However, access to Anaeho'omalu Bay has been pro-
; vided as part of the Waikoloa Beach Resort proposed for
that location, and public parking and restroom facilities
have been constructed.

2

W COMMENT: A.2. On page II-3 there in a quotation
from Section 8 - Objectives and Policies for the -- Visitor

- .Industry. It reads: '"Foster a recognition of the contri-

bution of the visitor industry to Hawaii's economy and the

need to perpetuate the Aloha Spirit.'" The "Discussion"

which follows does not speak to the issue of perpetuating

i the Aloha Spirit. Comments on the perpetuating of the

i Aloha Spirit would be appreciated. There is cause for

i concern in this area.
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RESPONSE: A.2. Although the concept of "Aloha
Spirit" is not easily defineable, it can be broadly des-
cribed as the love of land, people and the Hawaiian way
of life. One of the more important elements of this
"Hawaiian way of life" is the hospitality that people
extend to one another, the feeling of welcome that one
extends even to strangers. When the Hawali State Plan
speaks of the "perpetuation of the Aloha Spirit" as being
essential to the continued prosperity of Hawaii's visitor
i industry, it simply recognizes that this traditional Island
i hospitality towards the visitors is one of the major attrac-
tions of Hawaii. More specifically, the State Plan shows
the awareness on the part of its draftors that Hawaii has
to compete with other resort areas around the world for
i tourist money. While there are other areas which 'can
compete with Hawaii in terms of climate, scenery and
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Mr. John J. Crouch
March 18, 1980
Page Three

accommodations, the famed "Aloha Spirit", often painfully
lacking in other parts of the world, has kept people
returning to these islands - even if it meant longer
travel and higher expenses. Consequently, in order to
achieve the objective of "recognition of the contribution
of the visitor industry to Hawaii's economy...', it only
follows that the State would find it necessary that the
"Aloha Spirit" be preserved to the greatest extent pos-
sible. We certainly recognize that with the numerous
pressures and changes which accompany resort developments,
especially in the previously predominately rural areas
such as the Kohalas, it is often difficult to expect
people not to alter their attitudes. The State recognizes,
however, that many of the unfavorable attitudes towards the
visitors often result from misconceptions and misunderstand-
ings which exist between the local xesidents and the visi-
tor, and that both sides need to be ""educated” about one
another. While the tourist can only be approached on a
"last minute basis' via various publications (such as the
HVB's "Happy Hawaii Tourist'"), the local population can

be reached through long-range educational programs. Such
programs have been initiated within the public schools in
recognition of the fact that one's attitudes are mainly
formed during the early years of life.

COMMENT: A.3. 1In the last paragraph on page
III-43 there is a suggestion that “'families with low or
fixed incomes who might find it difficult to pay the
higher property taxes that would be imposed if ..." Is
it an "if" situation, or is it a "when' situation? Is
there a realistic possibility that property taxes may
not be increased as a result of nearby development? If
not, this statement is misleading.

RESPONSE: A.3. The wording used in our dis-
cussion of the changes in property tax burden that could
occur as a result of development made possible, in part,
by construction of the Lalamiloc Water System was chosen
because it is not certain that property taxes on nearby
parcels would rise, Steps could be taken to buffer
existing residents from such effects if the County
desired to do so. Nevertheless, we agree with your
suggestion that such taxes probably would increase,
especially if we base such assumption on continued
inflation past experience.
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Mr. John J. Crouch
March 18, 1980
Page Four

COMMENT: A.4. On page VII-4 this statement is
made: ''Large employers will be required to ensure, through
a variety of means, that housing is adequate to meet the
needs of their employees.” Yet the whole issue of adequate
employee housing is far from settled. The implication is
that the employee housing issue is a settled matter and

that the general public need not worry about it any further.

However, some important questions that need to be addressed
are: Who will provide the housing? When will it be con-
structed? How much will be rental and by whom will the
rental housing be owned? What provisions will be made

for low-income housing to be purchased by employees?

RESPONSE: A.4. Your comment with respect to the
assertion that "Large employers will be required to ensure,
through a variety of means, that housing is adequate to
meet the needs of employees'" is well taken. The quote is
from the summary section and assumes somewhat more than
can be justified by the material presented in the body of
the Environmental Impact Statement. The text has been
revised to reflect your comment.

The questions raised in the remainder of your
comment are addressed on pages II1I-30 through III-33 of
the EIS. As you note, the employee housing issue is far
from resolved. The EIS concludes that a major effort will
be required if a housing shortgage is to be averted, and
that much of the effort will have to come from the major
resort developers. Input received from the Hawaii County
government during the preparation of the EIS, as well as
the positions taken by the County with respect to resort
development elsewhere on the island, lead us to believe
that resort development permitted by the Lalamilo Water
System will be approved only when developers have pro-
vided an adequate guarantee of housing availability of
the type and cost necessary to meet the needs of the
expected population growth. If resort developers are
unable to meet the need for employee housing, the actual
rate of resort growth is likely to be slower than pro-
jected.

COMMENT: B. Incorrect text:

1. There appears to be an. error on page I-7.
The first sentence of the second paragraph reads: 'The




Mr. John J. Crouch
March 18, 1980
Page Five

Lalamilo Water System is designed to supply the South
Kohala coast from Kawaihae to Puako." Yet we understand
the system to be designed to permit development of tourist
resorts on the coastal area South of Puako. Please clarify.

RESPONSE: B.l1. The EIS states correctly that
the Lalamilo Water System has been designed to serve the
South Kohala coastal region from Kawaihae to Puako. Puako,
in this case, is used simply as a geographical orientation
point; the water system will serve some resort developments
south of Puako but, none of the anticipated resort develop-
ments are sufficiently south of Puako to justify a different
description of their geographical location. Further, the
Lalamilo Water System is not designed to serve the proposed
resort development at Anaehoomalu, which will be served by
an already existing, separate water system.

COMMENT: B.2. Page III-13 and III-15 in the
EIS are duplicates. Apparently page III-13 is missing.
Please send us three copies of page III-13.

RESPONSE: B.2. Page III-13, has, indeed, been
inadvertently left out of the EIS. We regret this error,
and the final document contains this page.

COMMENT: C. Areas needing additional treatment
or references to other relevant work.

1. The "No-Project' Scenario begun on page III-ll
is highly suspect because of the obvious bias of the writers
-- and, probably, of the County and State. The comment is
made that, '"Nevertheless, State law requires such an analysis
..." The integrity of the "No-Project" discussion ought not
to be compromised. What would happen if the Lalamilo water
project were not undertaken by the State?

RESPONSE: C.l. What you took to be "... an
obvious bias of the writers (of the EIS) -- and, probably,
of the County and State’, was actually an attempt to be as
honest and forthright as possible. In other words, we
believe that what we have said with reference to the '"No-
Project' Scenario is a correct representation of the
existing situation. Page III-13 covers the questions you
raise here. We feel that the information on this page
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Mr. John J, Crouch
March 18, 1980
Page Six

clearly defines the likely course of events if the Lalamilc
Water System is not constructed.

COMMENT: C.2. "The Social Impact of Visitor
Population'" section needs additional discussion. Crime
rates and types of crimes that tend to follow increases
in tourism, necessary training of police to deal with
urban/transitional communities and tourism oriented crimes,
and juvenile delinquency issues need to be considered. What
inerease in police persomnel and equipment, in school faci-
lities and teachers, in fire protection capabilities, in
County and State road services, in utilities services and
many more services will be needed to meet the influx of
population made possible by implementation of the Lalamilo
water project?

RESPONSE: C.2., While we are aware of the fact
that increases in tourism are often accompanied by higher
rates of certain crime categories, we also believe that the
local authorities (including the Police Department) are best
equipped to address this problem. The Hawaii County Police
Department has been consulted concerning the impacts of the
anticipated regional growth, and their comments are included
in the EIS. Clearly, their response indicates that they do
anticipate need for additional staffing and, eventually, new
facilities. In answer to your concern about juvenile delin-
quency issues, we feel that there is a lack of hard evidence
which would link growth of tourism with increasing juvenile
delinquency rates. To the contrary, we believe that addi-
tional jobs which the development will bring to the region
may serve to decrease juvenile delinquency.

In answer to the second part of your question,
we have, in the section entitled: '"Description of and
Impacts on Public Services and Facilities', pages 95-105,
discussed these concerns based upon the information and
projections presently available.

COMMENT: C.3. Several comments are made in
Section III pages 61 through 64 about the potential
adverse effects, misunderstandings and misinformation
that can develop if the total community does not become
involved in issues of tourism growth. A most helpful



Mr. John J. Crouch
March 18, 1980
Page Seven

statement is found on page III-64: '"Unless sufficient
pressure is brought to bear on elected and appointed
officials and on hired civil servants well in advance

of anticipated needs, the people of North and South
Kohala will suffer in proportion to the rate and size

of the population increase generated by the resort
developments in the area. This challenge can be

met by the joint efforts of the Community Associations

of Waimea-Kawaihae, Puako and North Kohala, the developers
(or their representatives) and officials of the State and
County governments. ...' These references to the impor-
tance of community, developer, and governmental coopera-
tion are crucial to the well-being of the communities of
the region involved. Further comments as to how this
coalition can function would be helpful.

RESPONSE: C€.3. We have asked PUBLIC AFFAIRS
ADVISORY SERVICES, INC., social planners who have prepared
this section of the EIS, to respond to this question.
Their comments are reproduced below.

COMMENT: C.4. On page IIIL-74 under the heading
"Impact of the Lalamilo Water System of South Kohala Ground-
water," the second paragraph reads, in part: ''There has
been some degradation in quality experienced at the Mauna
Kea Beach Hotel irrigation wells, but this appears to be a
design problem of these particular wells rather than a
regional overdraft phenomenon.”" "... appears to be ..."
-- where is the hard scientific data? This is a critical
issue. Residents of Puako are concerned about potential
increase salinaty of their ground water caused by heavy
pumping of the associated fresh and brackish water lense.

RESPONSE: C.4. Though the "hard scientific
data" to support our statement which you quote does not
exist, we are confident that what we say with regard to
the degradation problems at the Mauna Kea Beach Hotel is
correct, based on long-term observations of the well system
in question. We do maintain that the problem in water qua-
lity at the Mauna Kea Beach Hotel irrigation wells is a
local problem, related either to the location of wells
(and relationship to one another) and/or to the existing
lava formations in the area. This does not mean, however,
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Mr. John J. Crouch
March 18, 1980
Page Eight

that water cannot be taken elsewhere in the basin; there
is simply no reason to believe that similar problems to
the ones described above would occur in other locations.
The water quality will, of course, be monitored once the
Lalamilo Wells become operational, and any potential pro-
blems will be identified.

COMMENT: C.5. Two or more developments opening
at the same time or within a year of each other will have
different impacts than if they were opened at intervals
of five, ten, or twenty years. Mauna Loa Land, Inc. and
T.A.A.S. -Waikoloa will each open its first hotel soon,
probably within a year of each other. The EIS for the
Lalamilo Water System does not deal effectively with the
cumulative effect of the several developments. Yet the
letter from Richard 0 'Connell, Director, Office of Envi-
ronmental Quality Control, seem to suggest that this be
considered.

RESPONSE: C.5. We believe that your conclusion
that the EIS "... does not deal effectively with the cumu-
lative effects of the several developments” is incorrect.
All of the impacts discussed in Chapter III of the EIS
considered the effects of all the development likely to

through III-30, ITI-11 through III-13, V-4 and V-5, and

elsewhere. Together, the coverage identifies all of the
impacts that can reasonably be expected to occur if the
Lalamilo Water System and other unrelated projects are
implemented.

COMMENT: C.6. The "no comments" by significant
governmental bodies is distressing. It defeats, in part,
the purpose of the law requiring the EIS process. The
Lalamilo Water System will influence the functioning of
some of the agencies that replied, '"no comment". Further
effort to get thoughtful comments is indicated.

RESPONSE: C.6. Though we may share your con-
cern about '"mo comment" responses from certain agencies,
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Mr. John J. Crouch
March 18, 1980
Page Nine

we believe that it is their prerogrative to do so. " Cer-
tainly, if a given agency has no comment to make, it must
feel that the project will not significantly impact their
operations, nor have significant environmental impacts in
the area of their concern.

Very truly yours,

= A—

SUSUMU ONO
Chairman of the Board

SO:mu
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r COMMENTS FOR USE IN REPLYING TO INQUIRY
(i FROM THE WAIMEA EXCHANGE CLUB

March 14, 1980

r
! .

' We are pleased to respond to your inquiry concerning the social impact
r‘ portion of the EIS for the Lalamilo Water System by suggesting ways in
- which the people of your community can help enhance positive and/or minimize
- negative impacts of the potential development and growth in the Kohala area,
- We have asked our social planner to comment.
t: First, it may help to look at four interrelated spheres of activity:
L; 1. The building, supplying, servicing and operation of the proposed
m developments.
= 2. The potential influx of a large resident and visitor population.
E: 3. The need for increased government services as the population grows.
- 4. The changes that will likely occur within the Kohala communities
L which affect relationships between individuals.and groups, the
rE ways in which new residents are absorbed into the community and
= the ways in which the community organizes to deal with its problems.
{} As will be seen from the above, organizations such as the Waimea Exchange
[I Club and the thiee community associations in North and South Kohala can make

a major contribution by jointly organizing a community-wide workshop on the
future of Kohala. This can be done with the help of such organizations as

the following:

- Hilo Center for Continuing Education and Community Services to help

with the mechanics of organizing and conducting such a workshap.

=

- County Planning Department to provide consultation and basic resource

—

data,

- Hawaii Committee for the Humanities to help finance the public's parti-

cipation in a dialogue on the issue of population growth and the

developers' and governments' responsibilities.

i —
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COMMENTS (cont.)

Fortunately ycu have a group of concerned citizens who are capable of
providing the leadership needed to alert the public and to set up an on-going
dialogue with those responsible for development projects, related businesses
and expansion of needed government services.

The aéenda for a public workshop could include not only an examination
of what are to be the likely impacts of what is being planned, and what the
residents', developers', and County and State Governments' responsibilities
are, but also the steps residents of North and South Kohala can take to set
up a continuing dialogue with industry and government. Data for the workshop's
agenda can be found in the several EIS's already completed and in the draft
of the Kohala Community Development Plan prepared for the County in 1976..

Turning to the questicn of crimés associated with tourism expansion,
it is likely the experience in Kchala will be similar to other tdurist areas.
Rates of burglaries, robberies, assaults, thefts, drug use, fraud, larceny
disorderly conduct and prostitution can be expected to ri;e. With the
influx of tourists comes the influx of construction workers, resort employees,
operators and employees of businesses servicing the tourist industry and
individuals exploiting the situation. Tourists will not be the only victims
of crime, The friction between "outsiders! and '"locals" will also be a
contributing factor.

We hope this supplies you with information that will be useful, If there

are further questions concerning this EIS, please let us know.

Morris G. Fox
Social Planner
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GEORGE R. ARIYOSHI AICHARD O'CONNELL /
DRECTOR

. GOVERNOR .. » _,_

g ‘TELEPHONE NOQ.
. R TR . '548-8915

'-'"J g

- r STATE OF HAWAII

Lo b . . OFFICE, OF ENVIRONMENTAL QUALITY CONTROL

t~:_; H7 M 9FFICE OF THE GOVERNOR

t L B Come e e LT | 550 HALEKAUWILA ST,

|_, AQOM J01

. HONOLULU, HAWAY 96813

o 0 March 10, 1980

MEMORANDUM

s -

Pl TO: Mr. Susumu Ono, Director

£ Board of Land andé Natural Resources

no M

B FROM: Richard L. O'Connell, Director

i Office of Environmental Quality Contro

Lo .

g;iJ SUBJECT: Environmental Impact Statement for Lalamilo Water

i System, South Kohala, Hawaii

ed .

i

? ‘ We have reviewed the subject document and offer the following
& r comments for your consideration:

;% % CONSTRUCTION SCHEDULE (Page I-3)

b , .

ﬁ% [i The EIS indicates that construction is scheduled to begin
By April or May 1980. Is this realistic? “hat is a more realistic
a date for construction?

g i HISTORIC PERSPECTIVE

% EIS Regulation 1:42 b.7. requires that the project description
% ijnclude a historic persepctive of a project. What is the relation-
% ship of this project to Kohakohau Dam project? Has the latter been
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replaced by the ‘Lalamilo project?

LAND USE POLICIES (Page II-S5)

Reference is made to the County general plan which was adopted

in December 1971. It should also be noted that the County revised
their general plan last year.

Reference should be made to the Hawaii Coastal Management
Program in this section. Is the project consistent with CZIM
statutory policies?

* OPINION SURVEYS (Pages III-S56, 65)

A profile of the persons surveyed for their reaction to resort
developments should be given (eg. age, length of residency, sex,
and employment).
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Mr. Susumu Ono
March 10, 1980 ~
Page 2

ANCHIALINE POOLS (Page ITI-91)

Urban development within the planning area may have an impact
on anchialine pools which contain unique aquatic organisms. These
tidal pools appear elsewhere in the world but nowhere else in the
United States. In a memorandunm report of the U.S. Fish and Wildilife
Service (John Maciolek, Memo to M. Taylor 4/19/77) were expressed
concerns that such pools may be adversely affected by urban
development. Increased nutrient runoff, pesticide residue levels,
and sediment load would affect the water quality of the ponds but
the ﬁxtent is unknown and unpredictable. This should be discussed
in the EIS,

NOISE LEVELS (Pages III-142, IV-42)

the absolute levels to permit a full understanding of the impact.

COST OF_THE DAM (Page V-2)

According to the Kohakohau dam EIS, the estimated cost of the
dam was §$20 million, not $12.85 millien.

FUTURE OPTIONS (Page VI-2)

The proposed project will eventually supply 5.3 mgd of water.
The total estimated requirement of the area is 6.9 mgd which means
that more water will be needed. How will the additional need be
met? Will the proposed project be expanded? Will developement be
limited to that served by the proposed project? '

LIST OF APPROVALS (Page XIII-1)

EIS Regulation 1:42 states, "The status of each identified
approval shall ‘also.be described. '"The list provided in this
section does not give the status of the approvals. We recommend
that the list be revised.

We trust that these comments will be helpful to you in
preparing a revised EIS. An attached sheet lists the other

‘commentors known to this Office.

If you should have any questions regarding this matter,
Please do not hesitate to contact us.

Attachment
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LIST OF COMMENTORS

- T
L FEDERAL
i{ r~ U.S. Coast Guard
o
: *U.S. Navy
; ( *J.S. Army - Support Command
: i STATE
§ *Department of Defense
g
g i *Department of Health
g r Department of Transportagion
§ - Department of Agriculture
4
P " COUNTY OF HAWAIIL
% [E Department of Public Works
5 *Department of Parks and Recreation
- :
fJ " *Department of Research and Development
]
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i *Denotes comment forwarded to DLNR by reviewer
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February 20, 1980
February 20, 1980

February 13, 1980
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GECRGE R. AAIYOSHI

AESQURCES ENFORCEMENT

CONVEYANGES

FISH AND GAME
FORE3TRY
STATE OF HAWAII FORESTRY v
STATE PARKS
DEPARTMENT OF LAND AND NATURAL RESOURCES WATER AND LAND DEVELOPMENT

P, O. BOX 621
HONOLULU, HAWAN 94309

OIVISIONS: -
CONSETRVATION ANO

March 18, 1980

Mr. Richard O'Connell, Director

Qffice of Environmental Quality
Control

550 Halekauwila Street, Room 301

Honolulu, Hawaii 96813

Dear Mr. O'Connell:
Re: Environmental Impact Statement for

Lalamilo Water System, South Kohala,
Hawaii

Thank you for your comments on the proposed
Lalamilo Water System. The following are our respomnses
to your comments:

1. COMMENT: CONSTRUCTION SCHEDULE (Page I-3).

The EIS indicates that comstruction is scheduled to begin l

April or May 1980. Is this realistic? What is a more
realistic date for construction?

RESPONSE: CONSTRUCTION SCHEDULE. We anti-
cipate that the construction of the Lalamilo Water System
will begin some time in June, 1980.

2. COMMENT: HISTORIC PERSPECTIVE. EILS Regu-
lation 1:42 b.7. requires that the project description
include a historic perspective of a project. What is
the relationship of this project to Kohakohau Dam pro-
jeet? Has the latter been replaced by the lalamilo
project? }

RESPONSE: HISTORIC PERSPECTIVE. The. his-
toric perspective of this project is provided in Table
II-1. Beginning on page V-2, the project's historic
relationship to the Kohakohau Dam is presented. It is
not correct to assume that the Kohakohau Dam project has
been totally replaced by the Lalamilo Water System. The
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Mr. Richard 0'Connell, Director
March 18, 1980
Page Two

Lalamilo Water System does replace a portion of the
Rohakohau Dam project concept which was broader than that
covered by the Lalamilo Water System, Therefore, it would
be more correct to state that the Kohakohau Dam project has
been deferred.

3. COMMENT: LAND USE POLICIES (Page II-5).
Reference is made to the County General Plan which was
adopted in December 1971. It should also be noted that
the County revised their General Plan last year.

L4

Reference should be made to the Hawaii
Coastal Management Program in this section. Is the
project consistent with CZM statutory policies?

RESPONSE: LAND USE POLICIES. The 1979
revisions to the County General Plan have been reviewed
during the preparation of this EIS. Our review indicates
that these revisions do not alter the Gemeral Plan in any
way which would affect the Lalamilo Water System's con-
sistency with the provisions of the 1971 General Plan
document.

The proposed Lalamilo Water System is not
inconsistent with any of the CZM statutory policies. The
individual developments which we expect will follow the
water system will have to be consistent with these poli-
cies before they are permitted to proceed. As you request,
reference to the CZM Act is made on page II-5.

4. COMMENT: OPINION SURVEYS (Pages IIIL-56, 65).
A profile of the persons surveyed for their reaction to
resort developments should be given (eg. age, length of
residency, sex, and employment).

RESPONSE: OPINION SURVEYS. The Public
Affairs Advisory Services, Inc., the firm which has con-
ducted the public opinion survey for this EIS, has pre-
pared the profile which you have requested. It is
attached herewith as part of this response.

5. COMMENT: ANCHIALINE POOLS (Page III-91).
Urban development within the planning area may have an
impact on anchialine pools which contain unique aquatic

N S ——— i it e T
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Mr. Richard 0'Connell, Dixector
March 18, 1980
Page Three

organisms. These tidal pools appear elsewhere in the world
but nowhere else in the United States. In a memorandum
report of the U.S. Fish and Wildlife Service (John Maciolek,
Memo to M. Taylor 4/19/77) were expressed concerns that such
pools may be adversely affected by urban development. In-
creased nutrient runoff, pesticide residue levels, and sedi-
ment load would affect the water quality of the ponds but
the extent is unknown and unpredictable. This should be
discussed in the EIS.

RESPONSE: ANCHIALINE POOLS. You are correct
in stating that there exists a potential of adverse impacts
on the aquatic organisms within the subject anchialine pools,
resulting from an increased nutrient runoff. However, even
though there are indicatioms that the ponds already contain
substantial levels of nutxrients (substantial enough to have
had an impact upon the existent organisms), No substantial
adverse effects have as yet been observed. In other words,
there have been no indications of eutrophic conditions
within the pools to date in spite of the rather high
nutrient levels.

6. COMMENT: WNOISE LEVELS (Pages TII-142, IV-42).
The EIS gives noise level increases. It should also pre-
sent the absolute levels to permit a full understanding of

the impact.

RESPONSE: NOISE LEVELS. The absolute noise
levels are presented in Table I11-52 of the Environmental
Impact Statement.

7. COMMENT: COST OF THE DAM (Page v-2).
According to the Kohakohau Dam ELS, the estimated cost of
the dam was $20 million, not $12.85 million.

RESPONSE: COST OF THE DAM. We have used
the cost projections from the 1969 Kohakohau Dam engineer-
ing teport (Phase I project only). The figures contained
within the 1975 EIS are different, as they have been
adjusted for inflatiomn.

8. COMMENT: FUTURE OPTIONS (Page Vi-2). The
proposed project will eventually supply 5.3 mgd of water.
The total estimated requirement of the area is 6.9 mgd
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Mr. Richard O'Connell, Director
March 18, 1980
Page Four

which means that more water will be needed., How will the
additional need be met? Will the proposed project be
expanded? Will development be limited to that served by
the proposed project?

RESPONSE: FUTURE OPTIONS. This EIS has
been prepared to assess the impacts of the initial phase
of Lalamilo Water System's construction. This phase is
presented on page i of the SUMMARY. The description of
the entire project is shown within Chapter I, PROJECT
DESCRIPTION.

As additional need is better defined and
established, further study together with a careful moni-
toring of the proposed project will be required and imple-
mented. ILf additional water can be safely supplied, the
proposed project may be expanded. This has not and can-
not now be finally determined.

Development will be limited by various con-
straints including the availability of water delivered by
the proposed project and other future sources. .

9. COMMENT: LIST OF APPROVALS (Page XIII-1).
EIS Regulation 1:42 states, "The status of each identified
approval shall also be described.'" The list provided in
this section does not give the status of the approvals.
We recommend that the list be revised.

RESPONSE: LIST OF APPROVALS. Status of
the approvals has been added to the list on pages XII1I-1
and XIII-2.

Very truly yours,
SUSUMU ONO

Chairman of the Board

SO:mu
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" GEOPGE R. ARIYOSH?

GOVERMDRA Ok nAWAN

-~ PROJECT OFFICES

WAIMEA OFFICE

(41
.

STATIVED
PrmeEr e PROJECT OFFICE
" MAUI OFFICE .}~
o mtf}l? p,?:.':_ﬂ P. 0. BOX 22 °
RPN S S w
STATE OF HAWAI -~ ' ; U KAHULUL MAUI 96732

T DEPARTMENT OF HAWAINAN HOME LANDS

MOLOKA! OFFICE L'“
P. 0. BOX 198 ’-:I

é’,‘;-;h“ ROPES T T PR S A S Rt el

Lalamilo Water System
Comments on Environmental Impact
Statement (EIS)

SUBJECT:

The Department of Hawaiian Home Lands has reviewed the EIS for the
proposed Lalamilo Water System and is in full agreement with the proposed
project. However, the Department is concerned about the moratorium placed
on development north of Kawaihae Harbor.

With the advent of the proposed project, will the moratorium on the
development be 1ifted by the Board of Water Supply? Or will the community

- continue to wait until the resort demands for water are satisfied before
. ather developments.can proceed?

Because of its land holdings, the Department of Hawaiian Home Lands
is quite concerned with the moratorium; however, very little of this problem
is addressed in the Statement. Perhaps some effort should be placed on
conditions that exist on the adjacent lands.

We thank you for the opportunity to comment on the proposed project,
and we do not envision any adverse impact on the enviranment.

: cerely yours,
- o .
%"«J\eé@

Georgiana K. Padeken
Chairman .

ﬁﬂGKP:GN:jn

Attachment

»pCE DLNR

P, 0. BOX 129 P, O. BOX 1879 T V. TR
- KAMUELA, HAWAI 96741 HONOLULU. HAWAIl 96308 . e b e e ~ [ {OOLEHUA, MOLOKAI 96729
AN FI PA R TS B o)
KEAUKAHA OFFICE S-I-._Tv: ,a-.rr_- (RRY \‘}A” KAUAl OFFICE
P, 0. BOX &3 March 10, 1980 RIS VE naltial P. 0. BOX 32 [
HILD, HAWAII 24720 LIHUE, KAUAL 95704
Mr.. Richard 0'Connell, Director = Er |
Office of Environmental Quality Controdl O o a
= 850 Halekauwila Street i o '
"~ Honolulu, Hawaii 96813 it B = -
Jusyex o o E’:
Dear Mr.. 0'Connell: : Tee ES ;
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: GEORGE R. ARIYOSHI
GOVERNOR

DIVISIONS:
CONSERVATION AND
AESOURCES ENFORCEMENT

— CONVEYANCES
L EISH AND GAME
. AORESTRY
STATE OF HAWAI LAND MANAGEMENT
DEPARTMENT OF LAND AND NATURAL RESOURCES STATE pARXS

WATER AND LAND DEVELOPWENT
—_ p. O. BOX 821

HONOLULU, HAWAIl 98809

March 19, 19380

Honorable Georgiana K. Padeken

- Director and Chairman
Dept. of Hawaiian Home Lands .
550 Halekauwila St.

— Honolulu, Hawaii 96813

~ Dear Ms. Padeken:
Environmental Impact Statement

o for Lalamilo Water System,
South Kohala, Hawaii

Thank you for your comments on the Lalamilo Water System
EIS. Our response to your comment is as follows:

t

1. COMMENT: With the advent of the proposed project, will

A

the moratorium on the development be lifted by the Board of Water
Supply? Or will the community continue to wait until the resort

r demands for water are satisfied before other developments can

- proceed?

r Because of its land holdings, the Department of Hawaiian

L Home Lands is quite concerned with the moratorium; however, very
little of this problem is addressed in the Statement. Perhaps

r some effort should be placed on conditions that exist on the

L adjacent lands.

- RESPONSE: Discussion on the water supply and allocation

' of water is provided on pages 1-5 through 1-7. The initial phase
of the project will provide 1.97 million gallons per day of new
water supply of which about 1.37 million gallons per day is being

allocated to the two developers who are contributing funds toward
the construction of this project. This leaves a balance of

600,000 gallons per day for other users of water within the

service area including those users located north of Kawaihae.

This newly added water supply is to be allocated by the Department
of Water Supply. Insofar as lifting the moratorium on the develop-
-~ ment north of Kawaihae harbor is concerned, we feel that this
decision will have to be made by the Department of Water Supply

2t such time when they deem it appropriate.

)

| I

Very truly yours,

N P

o SUSUMU ONO
- Chairman of the Board

T
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- U. 3. APMY ENGINESR DI3TAICT, HONCLUIY
SUILDIMG 2350
T SHAFTER, HA'WALl 96638

[

PODED-PY 10 Mareh 1980

)

Mr. Richard 0'Coanell, Director

Office of Enviroomental Quality Control
5350 Halekauwila Street, Room 301
Honolulu, Hawaii 96813

—
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Dear Mr. 0'Connell:

We have reviewed the Eaviroomental Impact Statement (ZIS) for the Lalamilo
Water System, Scuth Kohala, Hawaii, forwarded to us onm 12 February _1980 by
your office. We offer the following comments on this report, The proposed
action does not affect any US Army Corps of Engineers.projects or areas of
regulatory jurisdiction. The proposed water system will be located in

areas designated '"minimal flooding™ according to the flood insurance study
for the {sland of Hawaii, prepared by the Federal Emergency Management -
Agency, Federal Insurance Administraticn. The srea is shown on the attached
Flood Insurance Rate Map (Incl 1), - -

The brief discussion of recreational use impacis cn ponda and wetlands
(page 111-91, paragraph 4) underestimates the potential for serious damage
to these sensitive, unique environments. Swimming or wading in the anchia-
line pornds should be discouraged where possible to prevent disturbance of
habitat and inadvertent crushing of pond fauna, We vecommend that
landscaping and gardening around the ponds be avoided. Poud maintenance
should not involve more than periodic clearing of synthetic trash (paper,
plastic wrappers, cans). To avoid adverse impacts to the ponds' trophic
ecology aod microhabitat structure, the natnral riparian vegetation and
aquatic algal communities within the ponds should aot be altered, We
recomend that the water quality and biological findings contaiced in the
report “Survey of the Aquatic Biota and Water Quality Characteristics of
the Anchialine Ponds of Anaehoomalu, Hawaii" prepared by Dr. Paul K, Beinfang
of Oceanic Ipstitute, November 1977, be incorporated into thae subject EIS,

e

.
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c Mr, Richard O'Connell 10 March 1980
. . :
] {_; de are returning the subject EIS to you for your files (Incl 2). We
i B appreclate the opportuaity to comment on this document.
S
B l ; Sincerely,
Eor " .
e i GH‘IIML{ s'?f"i"/
2 Incl KISUK CHEUNG
5 As stated Chief, Engineering Division
- opy Furnished:
— irector
[ ; Division of Water and Land Davelopment

Department of Land and Natural Resources
State of Hawaii
[ P.0. Box 621

' Honolulu, Hawaii 96809
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GEORGE A. ARIYOSKHI
SOVERNOR

STATE OF HAWAII

DEPARTMENT OF LAND AND NATURAL RESOURCES
P. O. BOX 621

L
o

DIVISIONS: - .
CONSERVATION AND = ’
AESOURGES ENECAGCEMENT
CONVEYANCES .
FISH AND GAME

FORESTAY =
LAND MANAGEMENT

ATATE PARKS it I
WATER AND LAND DEVELOPMENT

HONQLULUY, HAWAIL 96809 n
2]
March 18, 1980
"
el
Y
Mr. Kisuk Cheung
Chief, Engineering Division >
U.S. Army Engineer District, Ny
Honolulu
Building 230 B
Fort Shafter, Hawaii 96858 2l
Dear Mr. Cheung: 5
Re: Environmental Impact Statement v
for Lalamilo Water System, South
Kohala, Hawaii 5
[
Thank you for your comments on the proposed
Lalamilo Water System. The following are our responses E|
to your comments: Iy
1. COMMENT: The proposed water system will be -
located in areas designated "minimal flooding' according &
to the flood insurance study for the island of Hawaii, L2
prepared by the Federal Emergency Management Agency,
Federal Insurance Administration. The area is shown il
on the attached Flood Insurance Rate Map (Incl 1), B

RESPONSE: Your comment that the proposed
water system will be located in areas designated "minimal

flooding" is acknowledged. We further note that the

nation of "minimal flooding" means little or no flood hazard.

2. COMMENT: The brief discussion of recreational
use impacts on ponds and wetlands (page 111-91, paragraph 4)
underestimates the potential for serious damage to these
sensitive, unique environments. Swimming or wading in the

M

desig- -

Sl 3

anchialine ponds should be discouraged where possible to

prevent disturbance of habitat and inadvertent crushing of

‘3l
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Mr, Kisuk Cheung
March 18, 1980
Page Two

pond fauna. We recommend that landscaping and gardening
around the ponds be avoided. Pond maintenance should not
involve more than periodic clearing of synthetic trash
(paper, plastic wrappers, cans). To avoid adverse impacts
to the ponds' trophic ecology and microhabitat structure,
the natural riparian vegetation and aquatic algal commu-
nitles within the ponds should not be altered. We recom-
mend that the water quality and biological findings con-
tained in the report "Survey of the Aquatic Biota and
Water Quality Characteristics of the Anchialine Ponds

of Anaehoomalu, Hawaii' prepared by Dr. Paul K. Beinfang
of Oceanic Institute, November 1977, be incorporated into
the subject EIS.

RESPONSE: We concur with your comments and
recommendations concerning the preventive measures which
should be implemented with regard to the anchialine pools,
We feel that the EIS has made statements similar to yours
(see, for example, page III-91).

You are correct in stating that there exists
a potential of adverse impacts on the aquatic organisms
within the subject anchialine pools, resulting from an
increased nutrient runoff, However, even though there are
indications that the ponds already contain substantial
levels of nutrients (substantial enough to have had an
impact upon the existent organisms), no substantial adverse
effects have as yet been observed. In other words, there
have been no indications of eutrophic conditions within the
pools to date in spite of the rather high nutrient levels.

You will also note that the report "Survey of
the Aquatic Biota and Water Quality Characteristics of the
Anchialine Ponds of Anaehooomalu, Hawaii' has been included
in the bibliography.

- Very truly yours,
‘ SUSUMU ONO
Chairman of the Board



Series 517
12 February 1980

Office of Environmental Quality Control
550 Halekauwila Street

Room 301

Honolulu, Hawaii 96813

Dear Sir:
The Coast Guard has reviewed the Environmental Statement

for the Lalamilo Water System and has no objection to the plan
or constructive comments to offer at the present time.

Sinceypely,

Commander, U. 8. Coast Guard
" Districg Planning Officer
. Pourteenth Coast Guard District
By Direction of the District Commander

-

‘ DEPART“E"T OoF TRAHSPORTATIdh COMMANDER - (d l)
rteen ward Dissri
UN.TED s‘rAﬁs COAST GUARD ;:i:;o K:.;afr::o’;?o I-:edcr:: Bclrdg.
300 Ala Mocna Blvd." .
. Honolulu, Howaii 96350\ "
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L DEPARTMENT OF DEFENSE
¢ OFFICE OF THE ADJUTANT GENERAL
¢ » 3949 Diamg :'i Head Road
- _ Honolulu,Hawdii 96816
i

NTRT AC aun
o HIEZBRG . Lema
' e e 2 oL RS | FEB 1980

! Sim, S -l i':f';.lt'.!}‘:'.” 13
' - Office of Enviroumental Quality Comtrol

— 55Q Halekauwila Street, Room 301

Honolulu, Hawail 96313

— Gentlemen:

_ .  Lalamilo Water System

- We have received & copy of tha "Lalamilo Water System" Eaviroomental
[ Impact Statement and have no comments to offer at this time. The

Enviroumental Impact Statement is being forwarded to the Commission

—_ under separate cowver.

|
= Sincerely,

- [t |
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WAYNE R. TOMOYASU
Major, CE, BARNG
Coutr & Engr Officer

|
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ee: Dept of Land & Nat'l Reson:cas/
Div of Land & Water Development

.
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. ,:, - DEPARTMENT OF THE ARMY »
HEADQUARTERS UNITED STATES ARMY SUPFORT COMMAND, HAWAII . ¥

- PFORT SHAFTER, HAWAII 96858 -

"

i

APZV-EHR-R. -9 () TEB 1980 _

i

Cffice of Euvirommental Quality Cootrol '
350 Haleksuwila Street, Room 301 -
Bonolulu, Hewsii 96813 e
Gentlemen: - o

. —-

Tha Euvircomentsl Impact Statewent {Z13) for the Lalamflo Watar Systen, P

South Kohals, Hawsii has besn reviewed and we have no conments to offer. e
No Army installations or activities will be advarsely affectad by the -
proposed project.. ) : ‘.
. [ of

The EIS is retmrusd in accordancs with your request, ©o
Sinceraly yours, :j
Crizinal slgned by :j

1 Inet - ‘ PEIER D, STEARKS i
A3 stated , oL, Ex °
: ' Director of Engioeering and Housing

Vcwfﬁr?uh.d: | ' :j
Depaxtment of Tand and Nstural -
Rascurcas .
- Ddvision of Land and Water Devealopment
r.Q. Box 621

Honolulu, Bawail 96309
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o
r . - HEADQUARTERS
i . NAVAL BASE PEARL HARSOR -
t . . BOX 110
e PEARL HARBGOR, HAWAIl 98360 1N BEBLY AEFER TO:
2A:amn |

I Ser 384 °
2074 1530

Office of Environmental Quality Control
& w» ° State of Hawaii

¢ |J 550 Halekauwila Street, Room 301
Honolulu, Hawati 96813

A b g e,

Gentlemen:

b Sigy 4 443
I |

Environmental Impact Statement-for
E Lalamilo Water System, South Kohala, Hawaii

The Environmental Impact Statement for LalamiTo Water System

S i b T n S

- A3NE

s

has been reviewed, and the Navy has no coments to offer. As requested,

H the subject EIS is returned.
" The opportunity to review the EIS {s appreciated.

Sincerely, -

&

3

EUTTI 1T COMMAMDER,
i FACITSS ENGHEER =
BY DIiRECTION OF THE COMMAND

S i E b

AR i

Encl

A

[

[

D J. W. CARL ~gn. CEE, USN
[

[

2 l Copy to: -
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HERBERT T. MATAYOSHM

Mayt \A\ I

EOWARD K. HARADA"
Chaef Engineer

COUNTY OF HAWAII - 25 AUPUNI STREET - HILO, HAWAII 86720 - TELEPHONE (B0G) 951-8321

February 22, 1980

Office of Envirommental Quallty Control .
550 Halekauwila Street, Room 301 '
Honolulu, HI 96813

SUBJECT: ENVIRONMENTAL IMPACT STATEMENT

DEPARTMENT OF PUBLIC WORKS . =i

9
/|
f
7
2

LALAMILO WATER SYSTEM ‘Q

SOUTH KOHALA, HAWAILI
Thank you for the opportunity to review the subject E.I.S. document on
Lalamilo Water System. .
This department has no comments to offer on the submittal,

As requeslted, returned attached is the copy of the report,

-:r/' /
" EDWARD HARADA
\ Chief Engineer

Attach. (Copy of E.IL.S. report)

ce: Mayor )
Planning Department
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EORGE R ARIYOSHI . .". . ¢ |
| GOVERNQR OF HawWAll ’

- - I'U/
\

—
X A
)
VY

.. GEORGE A. L. YUEN

8'3 FEa 2?} ,'!.“ : 'g DIRECTOR OF MEALTH

_ cea s i:'ﬂ"l = \ 3 : Deouty Director of Hesitn
: J E T r_'_ - . - STATE OF HAWAII VoS iz g ‘:a Henry N. Thompson. M.A,
wo b a2 DEPARTMENT OF HEALTH 2 3371, P ,‘.?pﬁm""" Qirector of Heaitn
} — w2 JE;;: \ P.O. 8ox 3378 MY u..,é gilhed “iw o3 5. Kumagai, Ph.D.. P.E.
: | ' bt o ‘i; ' “f-’—\,-:.}:;.‘ ‘ HONOLLILU, HAWAN 56801 STATZ HAWALL  cesuty Orector o Heattn
@ Cud — pal Feb rua.ry 27 , 1980 in reply, piease refer to!
% _ Fiie: EPMS = SS
q Lo .
¥ ' F
F
: MEMORANDUM
Lj To: Mr. Susumu Ono, Chairman .
Department of Land and Natural Resources
Lj From: Deputy Director for Environmental Health
— Subject: Envirommental Impact Statement (EIS) for Lalamilo Water System, _
[ South Kohala, Hawaii .
b

Thank you for allowing us to review and comment on the subject EIS. On

the basis that the project will comply with all applicable Public Realth
Regulations, please be informed that we have no objections to this project.

We wish to redterate our earlier statement that the development of new

potable water sources will require approval by the Director of Hedlth as
provided for in Section 29 of Chapter 49, Potable Water Systems, Public Health
Regulations. It is our understanding that there will be a total of seven new
sources developed for the Lalamilo Water System. Under the terms of

Section 29, each new source must be addressed.

If you should have any questions, Please feel free to contact the Drinking

Water Program staff at 548-2235.

We realize that the statements are general in nature due to preliminary

plans being the sole source of discussion. We, therefore, reserve the right to
impose future environmental restrictions on the project at the time final plans
are submitted to this office for review.

Fnign 14, Uy
MEL K. [KOIZUMI

QEQC
DHO, Hawaii

ot o s R i i 1
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GECRGE A. ARIYOSHI

GOVERNOR

DIRECTOR

DEPUTY DIRECTORS

JAMES R. CARRAS
- JAMES B. MeCORMICK
OOUGLAS S SAKAMOTO
: JACK K. SUWA

STATE OF HAWAII

DEPARTMENT OF TRANSPORTATION IN REPLY REFER TO"
’ 69 PUNCHBOWL STREET
HONCLULU. HAWAKL 96813
March 3, 1980 STP 8.6065
[ ]
£

Dr. Richard O'Connell
Office of Environmental
Quality Control
550 Halekauwila St., Room 301
Honolulu, Hawaii 96813
Dear Dr. O'Connell:
Subject: Environmental Impact Statement
Lalamilo Water System
South Kohala, Hawaii
Thank you for giving us the opportunity to review and
comment on the above-captioned statement. We have no sub-
stantive comments to offer which could improve the document.

Very truly yours,

Rll%z.chl Higa sﬁ&

Director of Transportation

AYOKICHI HIGASHIONNA, PHC !
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GEORGE R, ARIYQSH) JOHN FARIAS,.JR.

N

March 5, 1980

IO R A T T

[

u MEMORANDUM
_ To: Office of Environmental Quality Control
o Subject: EIS for Lalamilo Water System, South Kohala, Hawaii
f? The Department of Agriculture has reviewed the statement and
= has no comments to offer. '

]

Thark you for the oppportunity to review this environmental
impatt ;statement.

(S

JOHN' FARIAS,
Chairman, Board of Agriculture

1

™ 3 e

S 3

o,
X3

=2 3

=

;a:?ﬁ':,?..ﬂ‘"" T ik i G s T

CHAIRMAN.BOARD OF AGRICULTURE

|:V' -

Lo GOVERNOR

;o YUKIO KITAGAWA
Lo DEPUTY TO THE CHAIRMAN
CE

! [

:

& - STATE OF HAWAL)

; L DEPARTMENT OF AGRICULTURE

Rl 1428 SO, KING STREET

& HONOLULUY, HAWAI 96814




HERBERT T. MATAYQSHI, MAYQR
A DUANE BLACK, DIRECTOR

<% DEPARTMENT OF RESEARCH AND DEVELOPMENT

J COUNTY OF HAWAL 25 AUPUMNI STREET » HLO, HAWAN 96720 TELESPHONE (308) $61-8366

March 6, 1980

=
2z 2 - R
. €L = o A -
ey s S :
- g v |
: I -
s LZ o = A
' - . K
| ==
0ffice of Environmental Quality Control e e
550 Halekauwila Street =
Room 301

Honolulu, Hawaii 96813

SUBJECT:

Environmental Impact Statement for Lalamilo Water
System, South Kohala, Hawaii

Thank you for this opportunity to review and comment on this
matter. We offer the following for your consideration.

The establishment of this water system will

have a positive effect on the economic develop-
ment of the South Kohala coastal area.

There-arempr¥posed plans for development in this
area which are pending the development of this

:ﬁr-
F wati:/gyatem.
: ' ,‘.;,5—5,_/_.. i fs‘j/
PN ~

o A¢ DUANE BLACK

DIRECTOR

cc:V/Depértment of Land and Natural Resources
Division of Land and Water Development
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{ Department of Conservation . -
@ Agriculture “, Service ggggéulu, Aawail

-

B March 6, 1980
[
Mr. Richard L. O'Connell
- Director, QOffice of Environmental
I Quality Control
550 Halekauwila Street, Rm. 301
~- Honolulu, Hawaii 96813
s
=
b .
‘ Dear Mr. O'Connell:
- Subject: EIS for Lalamilo Water System, South Kohala, Hawaii
Qo We reviewed the subject environmental impact statement and have
- no comments to offer.. '
r‘l Thank you for the opportunity to review this document.
b -
Sincerely, »
- _"_-=- B ]
"~ Jack P. Kanalz s
State Conservationist o= =
L.f Je— =2
ccs 2 -
E Department of Land Natural Resources = e

d Water Development

P. 0. Box 621
Honolulu, Hawaii 56809
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March 7, 1980

Mr, Richard L. 0'Connell, Director

Office of Environmental Quality

Camtrol
550 Halekamwila Street
Honolulu, Hawaii 96813

- Dear‘Mr. 0'Connell:

Subject: Lalamilc Water System EIS
’ South Kchala, Hawaii

Ref. No. 0808

We have reviewed the Envircnmental Impact Statement for Lalamilo
Water System add found that the statement has adequately addressed all of
the probable impacts of this proposed project.

Thank you for the opportunity to review this document.

Sincere /
\_ﬁ —te———

Hideto Kano

cc: . Department of Land and Natural Rescurces
“Division of Land and Water Develcpment
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0ffice of Environmental Quality Control
550 Halekauwila Street, Room 301
Honolulu, HI 98813

. LALAMILO WATER SYSTEM

ENVIRONMENTAL IMPACT STATEMERT

We have no adverse comments to offer on this Environmental Impact
Statement.

Continuing coordination has been maintained between the profesing
agency and our Department insofar as tha water source davelogment
portion of this project is concerned.

We have a copy of the Environmental Impact Staterent on file and
therefore we are returning a copy to your office.

H. William Sewake
Manager

GK
Enc.

cc J/Bepartment of Land and Matural Resources

ces ?/Uafer éring.d progreds. ..
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DEPARTMENT OF WATER SUPPLY ¢ CCUNTY OF HAWAII

25 ALUPUNI STREET
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