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TO: HONORABLE EILEEN R. ANDERSON, MAYOR
VIA;: ANDREW I. T. CHANG, MANAGING DIRECTOR
FROM: KAZU HAYASHIDA, BOARD OF WATER SUPPLY

SUBJECT: FINAL ENVIRONMENTAL IMPACT STATEMENT {ELS)
FOR KAHALUU WELL

We recommend your acceptance of the EIS for our proposed water
development project. The EIS complies with all the reguirements
of Chapter 343, Hawaii Revised Statutes.

According to Chapter 343, your acceptance is a formal
determination that the EIS adeguately describes identifiable
environmental impacts and satisfactorily responds to comments
received during the review of the statement.

The Kahaluu Well proiject would add 1.0 millicn gallong of water
to the Windward-Honolulu Water District. This source is
necessary to meet projected demands due to population growth.

We have enclosed a copy of the envirommental document for your
information.,

If you have any questions, please contact me at 527-6180.

*

KAZU HAYASHIDA
Manager and Chief Engineer

Encl.

CONCUR: ACCEPTED:

t’ P
Andrew I. 7. Chan Eileen R. Anderson, Mayor / Date
Managing Directo City and County of Honolulu
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STATE OF HAWAII
OFFICE OF ENVIRONMENTAL QUALITY CONTROL
550 HALEKAUWILA ST,
ROOM 301

HONOLULU, HAWAN 96313
PHONE 548-G91%

March 19, 1984

Dear Recipient of the Final EIS for the
Kahaluu Well, Koolaupoko, Oahu: '

The attached letter from the Environmental
Center dated April 7, 1982 and the Board of
Wwater Supply Tresponse of July 30, 1982 were
inadvertently omitted from the final EIS
that you received. Please insert these
jetters into your copy &s a part of the
Environmental Center’s comments in Appendix
D, Comments and Responses to Revised Draft
Environmental Impact Statement.

Should you have any questions, please call
Faith Miyamoto at 548-6915.

Sincerely,

Feizd Tyl

Letitia N, Uyehara
Interim Director




July 30, 1982

Dr. Doak C., Cox, Director
Environmental Center
University of Hawaiil at Manoa
2550 Campus Road, Crawford 317
Honolulu, Hawaili 96822

Dear Dr. Cox:

Subject: Your Letter of April 7, 1982, on
the Draft Environmental Impact
Statement (EIS) for Kahaluu Well,
EKahaluu, Oahu

Thank you for your comments on the draft EIS of the
proposed Kahaluu Well.

The primary objective of the pumping tests is to determine
the quantity of water which can be pumped on a sustained
bagis. However, only long-term pumpage can accurately
indicate its influence on streamflow.

We, therefore, indicated that we would continuously
monitor streamflow as we withdrew water from the well.

The report, "Evaluation of Major Dike~Impounded Ground
Water Reservoirs, Island of Oahu" prepared by the U, S.
Geological Survey, indicates that dikes occur as many as
1,000 per mile in the windward area or as many as 100 and
200 per mile as predicted by MacbDonald in 1256. It is,
therefore, difficult to predict with certainty the extent
to vhich a well penetrating a particular dike zone will
reduce streamflow, Verification by pumping of the well over
a long period, and continuous monitoring of the streamflow
as we propose would be a valid indicator of the relationship
batween pumpages and streamflows.
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Dr. Doak C. Cox July 30, 1982
Page 2

We are committed to the maintenance of adequate
streamflows in watersheds where we propose to develop new wells,
Accordingly, we shall comply with any interim minimum
streamflow standards which may be established by the State
Departmant of Land and Natural Resources.

If you have any questions, please contact Herbert H.
Minakami at 548~6183,

Very truly yours,

QZL//JZ“ % .-5»)":. et

RAZU HAYASHIDA
Manager and Chief Engineer

HHEM/LGR:mi
cc: K. Hayashdda, L. Whang
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University of Hawaii at Manoa

Environmental Center
Crawford 317 » 2550 Campus Road
Honolulu, Hawaii 9622
‘Telephone {808) 948-7361

Office of the Director April 7, 1982

Mr. Kazu Hayashida

Manager and Chief Engineer
Honolulu Board of Water Supply
630 South Beretania Street
Honolulu, Hawaii 96843

Dear Mr, Hayashida:

Draft EIS, Kahaluu Well
Kahaluu, Oahu

We appreciated receipt of your 28 October 1981 response to our review of the above
draft EIS and your 23 November correction to that response. Some further comments
from us that seemed warranted and that we prepared in December were unfortunately
misplaced in our office. For whatever use can now be made of them, we are now sending
you these comments. :

It now seems recognized that reductions of stream flow resulted from the November
1930 pump test of the well. However, the BWS considers these reductions insignificant.
From our analysis of the results of the pump test (details of which are presented in an
attachment, we find evidence that the reductions were on the order of 0.3 mgd, about
as great as the pre-test flow of the stream at site 3 (downstream from the well) and about
20 percent of the pre-test flows at sites 4 and 5 (further downstream)., Characterizing
these as insignificant does not seem warranted. Furthermore as we pointed out in our
original review of the draft EIS, it is not unlikely that greater reductions will result from
extended pumping periods even at the proposed pumping rate, about 2/3 of the test pump
rate.

Your October 1981 response suggests that, if long term pumping does reduce the
flow of the stream, the well can be throttled to insure meeting any future minimum stream
flow standards that may be adopted by the State. We consider that, unless the Board
of Water Supply is willing to guarantee that the well will be throttled to insure that the
flow of the stream will not be reduced below natural rates (not below a minimum standard,
particularly one not yet adopted), the EIS should address the effects of streamflow reductions
on the biota of the stream and on diversions downstream from the well.

Yours very truly,

P /'u -t
-4 L ¢ -
v £ ¢ £ '

* Doak C. Cox
Dircctor

cc:  Mayor Eileen Anderson
Office of Environmental Quality Control
Jacquelin Miller
Ed Murabayashi AN BQUAL OPPORTUNITY EMPLOYER




Stream flow deficit resulting from test pumping of Kahaluu Well
(Attachinent to 7 April 1982 letter on Draft EIS)

In this attachment we will use the term deficit to refer to the net of natural flow
of the stream at a gaging station downstream of the pump discharge (as estimated from
pre- and post-test measurements) plus the pump discharge minus the actual flow of the
streamn during the pump test.

The deficit at station 2A cannot be reli ably estimmated because, according to Table 3
in the draft EIS, there were no pre-test or post-test records at that station. The BWS
letter of 23 Novernber estimated the deficit at 0.31 mgd. If the natural pre-test flow
at the station were identical to that at station 2, (converting cfs to mgd) the deficit would
be estimated at 0.14 + 144 - 1.34 = 0.24 mgd. By either of these estimates the deficit
was greater than the flow at station 2. This would be possible if, during the test, the
stream actually lost water than gained or remained constant between station 2 and station 2A.
An alternative possibility is, however, that the natural {low at station 2A was greater
than that at 2A and the gain was simply reduced during the test.

The deficits at stations 3, 4, and 5 may be estimated more reliably from the data
in Table 3. The increase in flow suggested by measurements made on 7 November 1930
at specified times after the pumping began that are not specified in Table 3, and the
decrease in flow indicated by measurements made on 12 November at various times after
the pump was shut down, suggest that there were significant increases in the sum of channel
and bank storage during those periods. 1f the measurements on those dates are disregarded
it appears that the deficits at stations 3, 4, and 5 were 0.28, 0.38, and 0.43 mgd., respectively.
if the measurements could be considered exact, these deficits would suggest that influence
of the pumping increased with increasing distance downstream from the well, The increase
would be inexplicable if the stream tapped directly the dike compartment tapped by the
well, but explicable in the light of the actual hydrogeology of the area.

The BWS 28 October response to the Environmental Center review of the draft
EIS seems to confirm our impressions that the stream in the vicinity of and downstream
of the well is in alluvium underlain by the dike-intruded lavas, and that natural stream
gains result from discharges from aguifers within the alluvium that are fed in part from
the underlying dike compartments. IE this is the case, it is quite conceivable that the
maximum influence of the well on the flow of the stream might be, not in the immediate
vicinity of the well, but downstream at the points of discharge from the alluvial aquifers
that are fed by the dike compartment tapped by the well and others hydrogeologically
connected with it.

Considering the probable limits to the accuracy of the stream-flow measurements,
however, it seems definite only that stream-flow deficits on the order of 0.3 mgd. resulted
from the pump test.

Environmental Center
December 1581

T
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SUMMARY
ENVIRONMENTAI IMPACT STATEMENT

FOR_THE KAHALUU WELL

1. PROJECT DESCRIPTION

The Board of Water Supply is Proposing to upgrade an
existing eéxploratory well within the Forest Reserve lands in
Kahaluu to a permanent production well. The project consists of
fhe installation of a deeb well water pump, concrete base, a
control building, connection of the well to the existing 16-inch

water line and appurtenant facilities.

2. ENVIRONMENTAL IMPACTS

The major impacts associated with the construction of the
pProject will be of a temporary nature. Construction impacts will
include inconveniences caused by dust, noise, ang traffic
disruptions. However, these can be minimized by clpse inspection

and control of the project.

A five-day pumping test of the exploratory well yielded
water of excellent quality. Monitoring performed before, during,
and after the Pumping test showed there were no discernible

effects to the streamflow oflKahaluu Stream.

3. ALTERNATIVES

A. No action

B, Water exchange

C. Desalting of seawater
D. Wastewater reclamation
E. Surface water treatment

F. Demineralization of brackish water



SECTION 1

DESCRIPTION OF THE PROPOSED ACTION

I. GENERAL

The Board of Water Supply, City and County of Honelulu,
proposes to convert the existing Kahaluu Exploratory well to a
production well. The exploratory well is located within the
Waiahole Forest Reserve near the existing Kahaluu Tunnel. Water
obtained from the well wiil be used to supplement the vield from
the tunnel, which has a capacity of approximately 2 million
gallons per day.1 The exploratory well has been shown to have a
sustainable capacity of at least 1.4 mgd of water, but the Board
of Water Supply plans to limit withdrawals from the production

well to 1.0 mgd.

The well site is located in the upper portion of Kahaluu, as
shown in Figure 1. The Tax Map Key is First Division 4-7-08:2,
Access to the project area is provided by a 20-foot wide roadway
from the end of Malumalu Place to an existing chlorinator
building. A construction road leading from the Chlorinator
building to the well site will be paved during construction of

the well improvements.
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To supplement the existing Windward sources the Board of
Water Supply is studying the possible development of the

following sources:

T

R P

SQURCE ESTIMATED CAPACITY (mgd)
Kahana Wells 0.5
Haiku Well 1.0
Iolekaa Well c.3
Kahaluu Well 1.0
Luluku Well 1.0
Kaaawa Well I 0.5
Kamooalii Well I 0.5
Kaaawa Well II 0.5
Kaluanui Wells 2.0
Punaluu Wells IV 0.5
Punaluu Wells V 5.0
Kamooalii Well II 0.5
Hakipuu Well 0.5
Kaipapau Wells 1.0
Kuou Well II 0.5
Laie Wells 1.0
Waimanalo Wells IIX 0.3
Wailele Well 1.0
Maakua Wells 0.5
Kahana Valley 6.0
Kahana Well II 0.5
Waiahole-Waikane Wells I 1.0
Waiahole-Waikane Wells II 1.0

-5—~
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ITI. PURPOSE OF THE PROJECT

The proposed Kahaluu Well is one of the many ongoing
projects being undertaken by the Board of Water Supply to locate
and develop new sources of water. It is urgent that the Kahaluu
Well be developed in order to meet the ever increasing water
demand for the Windward and Honolulu Water Districts. The
production of all existing sources in the Windward Water District

totals 17.32 mgd. These existing sources are as follows:

SOURCE 1982 PRODUCTION (mgd)
Waihee Tunnel* 5.48
Kahaluu Tunnel 2.29
Haiku Tunnel 0.99
Luluku Tunnel 0.75
Waimanalo Tunneis 0.83
Kuou Wells 1.56
Waimanalo Well 0.01
Waihee Wells I** 0.01
Waihee Inclined Wells 1.25
Hauula Well 0.13
Kahana Wells 0.58
Punaluu Wells I . 0.39
Punaluu Wells II 2.83
Punaluu Wells III 0.22
Total: 17.32 mgd

* Yield for tunnel is base flow. Flow manipulated by bulkhead
pressure and system demand. '

** Quantity varies to meet Court Order to allow 2.7 mgd flow at
stream gage station located below Waihee Wells I.

-l

L.
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To supplement the existing Windward sources the Board of

Water Supply is studying the possible development of the

following sources:

SOURCE

ESTIMATED CAPACITY (mgd)

Kahana Wells
Haiku Well
Iolekaa Well
Kahaluu Well
Luluku Well
Kaaawa Well I
Kamooalii Well I
Kaaawa Well IT
Kaluanui Wells
Punaluu Wells IV
Punaluu Wells V
Kamooalii Well IZI
Hakipuu Well
Kaipapau Wells
Kuou Well II

Laie Wells
Waimanalo Wells II
Wailele Well
Maakua Wells
Kahana Vvalley
Kahana Well II
Waiahole-Waikane Wells I

Waiahole-Waikane Wells II
-5-
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To collect and distribute the water resources of the
Windward District, an intricate network of water transmission
lines weave through the Windward area (Figure 2)., The service
system can be divided into two major subsystems, the low service

system and the high service system.

The following description of the Windward water service

system is drawn from "Windward Oahu Water Supply Study"l:

"The major transmission line for the low service system consists
of a 30-inch diameter pipe running from Punaluu Wells II to the
Kapaa 272 Reservoir, with a total length of approximately 21
miles. A parallel 20-inch diameter pipe along Kaneohe Bay Drive
adds to the total flow carrying capacity directed toward Kailua
via the Kapaa 272 Reservoir. From Kapaa, a 24-inch diameter
pipe goes into Kailua to the Kailua and Pohakupu storage
reservoirs. The transmission main then reduces down to a 20-~inch
pipe running from the Pohakupu area to the Waimanalo 232
Reservoir. Also from Kapaa, a 36-inch diameter pipe goes to the
Pohakupu area, via Kapaa Quarry Road. From the Waimanalo 232
Reservoir, the transmission main system, varying in size from 36
inches to 30 inches, runs around Makapuu Point to the Kamiloiki
170 Reservoir."

"The existing high service system is supplied by a series of high
elevation tunnels (Kahaluu, Haiku, and Luluku). The Kahaluu
Tunnel serves a portion of the Ahuimanu Road area; the Haiku
Tunnel fills the Haiku 500 Reservoir which serves the Haiku
Plantation, and the Luluku Tunnel serves the Mahinui and Halekou
subdivisions. The surplus water from these tunnels flow into a
l16-inch diameter transmission line which runs through Kaneohe
town along Kamehameha Highway. The line reduces to a 12-inch
diameter pipe at Likelike Highway and continues on Kamehameha
Highway down Auloa Road to serve the upper portion of the
Maunawili subdivision. The remaining surplus water eventually
goes into the Pohakupu 272 Reservoir."

Much of the recent increase in water demand in the Windward
Water District is due to the rising population of the Windward

area. A study conducted in April 1970 showed the resident

population to be 99,284, indicating an average annual growth rate
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of 4.2 percent over the preceding 10 years. From the period 1964
to 1974, water usage increased at an average annual rate of

4.1 percent., Based on the State's II-F population projection,
the Windward population will reach 131,700 by the year 2000, with

a predicted daily water usage of 22.0 million gallons.

Of the present daily production rate of 17.3 mgd, the
Kahaluu Tunnel is previding the Windward District with
approximately 2 million gallons of water daily. This supply is
drawn mainly from high level dike compartments in the Koolau
Mountain Range. Board of Water Supply studies showed a high
probability for water recovery from untapped groundwater flow in
the area below the tunnel, and testing results of the Kahaluu
Exploratory Well have confirmed that the well can safely

contribute 1.0 mgd to the Windward Water District.
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. 4.1 percent. Based on the State's TI-F population projéction,
the Windward population will reach 131,700 by the year 2000, with

a predicted daily water usage of 22.0 million gallons,

Of the present daily production rate of 17.3 mgd, the

Kahaluu Tunnel is providing the Windward District with
approximately 2 million gallons of water daily. This supply is
drawn mainly from high level dike compartments in the Koolau .
Mountain Range. Board of ﬁater Supply studies showed a high
probability for water recovery from untapped groundwater flow in
the area below the tunnel, and testing results of the Kahaluu

" Exploratory Well have confirmed that the well can safely

. contribute 1.0 mgd to the Windward Water District.
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III. DETAILED DESCRIPTION OF THE PROJECT

The proposed location of Kahaluu Well is approximately 100
yards southeast of the existing chlorinator station (Figure 3),
The site lies within 100 feet of a Kahaluu Stream tributary.
Selection of the site was based upon hydrologic assessments by
the Board of Water Supply which indicated a high potential for
groundwater recovery from the upper Kahaluu area. The specific
location was chosen for iés close proximity to the existing
l6-inch transmission main wWhich simplifies the incorporation of
the well into the Windward water System. Since the well waters
will feed into the existing main conveying Kahaluu Tunnel waters,
the waters from both the well and tunnel will be chlorinated.
Generally, waters developed from wells are of high quality that
chlorination is not needed except for emergencies, while waters

from tunnel sources are usually chlorinated.

The drilling and testing of the well was completed in
November, 1980. These tasks, along with all initial site work
and site improvements, were part of the separately funded Kahaluu
Exploratory Well Project. The environmental ramification of
these improvements have been analyzed in a separéte environmental
assessment. Test results of the Kahaluu Exploratory Well (See
Table 1 and Table 2) indicate that the well may be capable of a
Sustained pumping rate of 1.4 mgd with no discernible effects on
the streamflow of Kahaluu Stream (See Figure 4 and Table 3). To
assure the long-term stability of the aquifer, the Board proposes

to limit production to a maximum of 1.0 mgd.

-0—
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The exploratory well is approximately 450 feet deep and
cased as shown in Figure 5. To effect the conversion of the
exploratory well to a production well, the scope of work will
include the installation of a deep well water pump and
appurtenances, connection to the existing 16-inch transmission
line, final grading, construction of a control building and
facilities, security.fencing, acoustic mutes, drainlines,
landscaping, and paving the service roads. Design and inspection
of the conversion work will be under the direction of the Roard
of Water Supply. Work will be performed by a private contractor

who will be selected by competitive bidding.

-10-
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KAHALUU EXPLORATORY WELL NO. 2651-03

Location:

Elevation at Ground:

TABLE 1 - YIELD-DRAWDOWN TEST DATA

Elevation at Bottom of Well:
Elevation at End of Casing:

4-7-08:2

(+)419.0 ft.

(-)31.0 fe.

(+)179.0 ft,

Diameter of Casing: 11-15/16 in. I.D.

Head: (+)333.0 ft.

Drilling completed: 10-10-80

Drilling Company: Roscoe-Moss

Date of Yield-Drawdown Test: 11-6~80

Q Drawdown Chloride Temp.

Time (gpm) (ft.) {ppm) (°r) Remarks
1000 —— —— ——— —_——— Started pumping
1015 619 8.09 N/a 67.7
1030 638 8.09 22 67.7
1045 —— ———— —— ——— Changed rate
1047 718 9.24 N/a N/A
1115 701 9.24 22 67.7
1133 —_—— —— —_—— —— Changed rate
1145 815 10.39 N/A N/A
1200 815 10.39 22 67.7
1217 ——— ——— —— —_—— Changed rate
1220 1026 15.01 ) N/A N/A
1245 1019 15.01 .22 67.7
1300 —-—— —_— —-— —— Changed rate
1304 1231 20.79 N/A N/A
1315 1218 20.79 N/A N/A
1345 1239 20.79 22 67.8
1400 ——— ——— —— ——— Changed rate
1410 1348 25.41 22 67.9 Engine wide open
1415 — ——— —_— — Stopped pumping
1416 0 .00 N/A N/A
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TABLE 2 - SUSTAINED YIELD TEST DATA

Drawdown  Chloride Temp. i
Date Time (gpm) (ft.) {ppm) (°F) Remarks X
11~ 7-80 0730 — ——— ——— ————  Started pumping |
11- 7-80 0830 1017 13.86 N/A N/A
11~ 7-80 0930 1000 13.86 N/A N/A
11- 7-80 1030 1003 13.86 N/A N/A Install pressure ,

recorder

11- 7-80 1100 1003 13.86 22 67.7
11- 7-80 1300 984 13.86 N/A N/A Changed 0, hose
11- 7-80 2400 1000 13.86 N/A N/A
11- 8-80 0700 1000 13.86 N/A N/A :
11- 8-80 1100 1000 13.86 22 N/A :
11- 8-80 2400 1000 13.86 N/A N/A |
11- 9-80 0700 1000 13.86 N/A N/A
11~ 9-80 1100 1000 13.86 22 N/A i
11- 9-80 2400 1000 13.86 N/A N/A ?
11-10-80 0700 1000 13.86 N/A N/A E
11-10-80 1400 © 1000 13.86 22 67.7 i
11-10-80 2400 1000 13.86 N/A N/A !
11-11-80 0700 1000 13.86 N/A N/A
11-11-80 1100 1000 13.86 21 N/A
11~11-80 2400 1000 13.86 N/A N/A
11-12-80 0700 1000 13.86 N/A N/A
11-12-80 0745 - 1000 13.86 21 67.7
11-12-80 0800 — -— _— —e=-  Stopped pump(_} |
11-12-80 0801 0 0 N/A N/A |
11~12-80 0825 0 0 N/A N/&

-13-
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TABLE 3 -~ STREAMFLOW MONITORING DATA

Discharge in CFS

e e ———_—e .

Date Time Site 1 Site 2 Site 2A Site Site 4 Site 5 Rema':
7- 7-59 N/A 0.22 N/A 0.74 1.88 1.97
10-29-80 0.2"
Rain
10-30-80  ——m- 0.28 0.25 N/A 0.50 1.46 1.62
10-31-80  ~——- .25 0.22 N/A 0.43 1.42 1.64
11- 4280 —e—- 0.22 0.20 N/A 0.39 1.48 1.56
11- 7-80 7:30 am -—— - ——— —— Pump
Star
(1,000 gpm metered by Well Drill
11- 7-80 —-—- 0.24 6.22  2.08 2,14 2.91 2.94
11- 7-80 —m—- 0.24 0.23 N/A 2.13 3.06 3.14
11~ 8-80 -——- 0.23  0.23  N/A 2.26  3.36  3.23 0.1"
Rain.
11- 8-80 —me- N/A 0.23 2.08 2.15 | 3.07 3.22
11- 9-80 ———- 0.23 0.23 N/A 2.08 3.02 3.15
11-10-80 —-—- 0.25 0.23 N/A 2,17 3.09 3.11 0.1"
Rain
11-11-80 ———- 0.23 0.3 2.11 2,20 3.10 3.10
11-11-80  ——-- N/A 0.23 N/A 2.14 3.11 N/A
11-12-80 8:00 am —r—— ——— ———— ——— —_—— —-——— Pump
Stop
11-12-80 9:40 am  N/A 0.23 N/A 0.61 1.76 N/A
11-12-80 10:40 am  N/A 0.23 N/A 0.56 1.67 1.75
11-12-80  1:20 pm N/A 0.23 N/A 0.53 1.61 1,73
11-12-80 2:20 pm  N/A 0.23 N/A 0.48 1.60 1.69
11-12-80 3:30 pm  N/A 0.23 N/A 0.53 1.58 1.66 “
11~12-80  4:40 pm  N/A 0.23 N/A 0.49 1.56 N)A

-]15~
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TABLE 3 - STREAMFLOW MONITORING DATA (CONT.)

Discharge in CFS

Date Time Site 1  Site 2  Site 24 Site 3 Site 4 Site 5 Rema
11-13-80 9:10 am N/A 0.24 N/A 0.44 1.51 1.63
11-13-80 12:30 pm N/A 0.23 N/A 0.46 1.48 N/A
11-13-80  2:40 pm N/A 0.23 N/A 0.42 1.47 1.55
11-14-80 ——o ;'I/A 0.24 N/A 0.40 1.48 1.57

T e e e s e
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Construction of these improvements is scheduled for
FY 1984-1985. The project will be constructed with monies from
the Board of Water Supply's capital improvement funds. The

construction cost is estimated to be $855,000,

-18-




Section 2

DESCRIPTION OF THE AFFECTED ENVIRONMENT

I. LAND USE

The well site is located within the State Forest Reserve.
The State Land use Designation ig Conservation. A Conservation
District Use Permit will be obtained from the Department of rang
and Natural Resources prior to the start of construction. The
area is zoned Preservation, P~1, as shown in Figure 6. Aaside
from its designated function as a watershed area, the land serves
no other governmental, private or commercial purpose. The land
required for the well and appurtenant facilities ig owned by the
City and County of Horolulu. sSeveral concrete masonry Structures
already exist on the property. These include a chlorinator
building, an abandoned chlorinator building, and an abandoned
scalehouse., The abandoned facilities were constructed

approximately 35 yYears ago for the Kahaluu Tunnel,

acre. Several single family dwellings have been built and are
interspersed with vacant lots, The nearest dwelling is 450 feet
from the well, There are no Public facilitiesg sSuch as schools or

hospitals adjacent to the pProposed well site,

Further below the well site, but above Kahekilj and Kamehameha

Highways, land along Kahaluu Stream is zoned Residential

e e o —



-— -

Py =T PRTEL b

(R-3, R-5, R-6). Single family homes utilize much of the land
area in Kahaluu, along with flower farms, produce farms, and land
used as grazing areas. Several residents and landowners draw
water either directly from Kahaluu Stream or from auwais which

branch from the stream.

A postcard survey of residents bordexing the Kahaluu Stream
and its auwais was conducted in March, 1980 to identify
streamwater users. The su}vey was then supplemented by a field
inspection of positive respondents. Identified were 19 users or
potential users of streamwater, as shown in Figure 7 and Table 4.
Of the 139 pre-stamped postcards that were mailed, only 57 were
returned with 17 indicating they used or plan to use streamwater.
A copy of the postcard and list of potential streamwater users

are included in Appendix A.

~21-

e L T TSI

T e e e e L i A e ar e



—_—

-

LEGEND

STREAM GAUGING STATION @

- User Number e
@ (See Tobta 1] CXISTING CHLORINATOR STATION p\aamoonm
[N - usees porcel PROPOSED KAHALUU WELL SITE

@ EXISTING mAMALUY TUNNEL

S _\‘(

# )
u FIGURE 7

1000 -] 000

SCALE IN FEET -22- STREAMWATER USAGE




B TABLE 4 - STREAMWATER USAGE

' § User No. Owner/Tenant Tax Map Key

Streamwater Usage

1. Mr. Alfred C. Lum 4-7-28:2

2. Mr. Raymond Y. Nikaido 4-7-28:20

!
: 3. Mrs. Mae H. Ryder 4-7-28:7,8

]
; 4. Mr., Seichi Tateishi 4-7-29:3
: 5. Mr. Kazuo Ginoza 4-7-29:5,14
¥
6. Mr. Kawehi Ryder 4~-7-29:6,7,
8,9,26

-
L2

7. Mr. William S. Ching 4-7-46:6

8. Mr. Robert LeClair 4-7-46:86
9. Mr. Arthur Emes 4-7-05:60
10. Mr. Ki Chung Lum 4-7-25:18

-23-

Pumps water from Kahaluu
Stream to irrigate 5 acre
of taro.

Diverts water from Kahalu
Stream by culvert to irri
gate 3 acres of taro and
1 acre of ong choy and
watercress.

Proposes to divert water
by irrigation ditch to
raise 1 acre of taro.

Proposes to pump water
from Kahaluu Stream to
irrigate future farming
acreage along stream bank

Diverts water from Kahalu

Stream by culvert to irri:

gate 5 acres of banana.

Draws water from auwai to
irrigate 2 acres of taro
and sweet potato.
Proposes to increase taro
acreage to 4 acres.

Proposes to use water fro
Kahaluu Stream at some
future date.

Uses water from Kahaluu
Stream to irrigate

1000 sqg.ft. of banana
and papaya.

Proposes to use water froi
Kahaluu Stream to raise
banana and taro.

Uses water from Kahaluu

Stream to irrigate 1 acre -

of cucumbers.



r

User No. Owner/Tenant

11. Mr. Albert L. Lum

12, Mr. Keith Watson

13. Mr. James Chung

14, Mrs. R.C. Winslow

15, Mr. Arthur Lee

16. Mr. Robert Nagao

17. Dr. Edwin Kam

18. Mr. Pedro Bautista

19, Mr. Jonathan Gans

Tax Map Key

Streamwater Usage

4-7~28:23

4-7-46:54

4-7-46:3

4-7-46:28

4-7-46:29

4-7-46:32

4-7-08:9

4-7-28:31

4-7-46:1

Uses water from Kahaluu
Stream to irrigate 3 acre
of taro and banana.

Uses streamwater to
irrigate one dozen banana
trees rooted on the bank
of Kahaluu Stream.

Uses water from Kahaluu
Stream to irrigate
ornamental plants in gard
bordering Stream.

Uses water from Kahaluu
Stream to irrigate
25,000 sg.ft. of banana
and horticultural plants.

Uses water from Kahaluu
Stream to irrigate
10,000 sg.ft. of banana,
taro, and horticultural
plants.

Uses water from Kahaluu
Stream to cultivate
aguarium plants.

Pumps water from Kahaluu

Stream to irrigate 10 acr

of banana, taro, papaya,
pineapple, and flowers

during dry weather season

Pumps water from Kahaluu

Stream to irrigate 2 acre:

of taro, papaya, and
vegetables.

Occasionally uses water
from Kahaluu Stream to
irrigate ornamental trees
plants, and shrubs on a
1/3 acre 1lot.

Source:

Calvin Kim & Associates, Inc.

March 1980 Survey of Potential

Streamwater Users
(Appendix A)

-24-
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I1. SOIL TYPES AND TOPOGRAPHY

The well is situated within an area covered by vegetation

and fern growth. The surface soils in this area consist of

Lolekaa Silty Clay (LoF) as designated by the Soil Conservation

Service. Ground slopes in the vicinity of the exploratory well

range between 15% ang 30%. Land northeast of the Project area

consist pPrimarily of Lolekaa Silty Clay of varying percentages of

slope (5% to 70%) , with Hanalei Silty Clay distributed along both

the Kahaluu and Ahuimanu Streams.

A State Department of Agriculture map, "Agricultural Lands

of Importance to the State of Hawaii," isg presented in Figure 8.

-25-
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IIT. RAINFALL AND DRAINAGE

The project site lies at the base of the Koolau Mountain
Range in an area noted for its high level of rainfall. Rain
gaging conducted by the USGS5 (Table 5) during the period 1936
through 1971 showed the average annual precipitation for the area
to be 99.18 inches per year. The maximum and minimum annual
precipitation for the period of record were 132.44 inches and

65.81 inches, respectively: '

Rainfall for November 1980, the month of the pumping tests
for the Kahaluu Exploratory Well, amounted to 3.33 inches which
was 69 percent below normal for the month, Average rainfall for
a typical "dry" month such as July or August ranges from 5 to 7

inches based on a 30-year average rainfall data.

A USGS stream gage which operated in conjunction with the
above mentioned rain gaging station monitored stream flow of the i
tributary during the period 1936 through 1971. The flow data is ;

tabulated in Figure 9 for maximum, minimum and mean stream flows

of the Kahaluu Stream tributary. The gaging station was located |
close to the proposed well site. Area that contributed to the (
gaged flow extended from the.gaging station up to the Koolau i
ridge and covered a total of 176 acres. Average flow over the |
last 20 years of record was 0.52 mgd. During this period the

maximum flow was 38.78 mgd and the minimum flow was 0.03 mgd.
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According to the Flood Insurance Study for Oahu by the

Federal Insurance Administration, the project site is located in

Zone D, an area of undetermined but possible flood hazard

potential.

~-27a~
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TABLE 5 - ANNUAL RAINFALL DATA

Year Inches of Rainfall

1936 105.00
1937 131.96
1938 126.32
1939 116.78
1940 ?5.22
1941 81.09
1942 132.44
1943 97.01
1944 68.92
1945 €9.32
1946 73.30
1947 Missing
1948 Missing
1949 Missing
1950 112.9%
1951 110.31
1952 - . 90.02
1953 66.27
1954 109.57
1955 101.36
1956 102,37

Year Inches of Rainfall
1957 Missing
1958 Missing
1959 70.12
1960 Missing
1961 73.30
1962 71.35
1963 120.64
1964 108.76
1965 Missing
1966 Missing
1967 101.50
1968 Missing
1969 Missing
1970 82.43
1971 65.81
Max ~« 132.44

75% - 110.97

Med - 99.18

25z - 72.78

Min - 65.81

Oahu Monthly and Median Rainfall

S. Key #839.00

Name: Kahaluu

Obs: USGS

Latitude: 21°926'18"

‘Longitude: 15705]'18"

Elevation: 360 Feet
Period of Record: 1936~1971

s 2
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16.0
1965 Max: 38.8mgd /\
1969 Max: 23,3mgd
14.0
Legend
&bt Maximum Flow
©-0—0—0 Mean Flow
—t—a— Minimum Flow
12.0
¥
10.0 l
a
£ 8.0 :
% Measuremen
B iscontinu
in 1970
6.0 / ?
4.0
2.0
0 ]
1940
GAGING STATION: 16283000
LOCATION: KAHALUU STREAM NEAR HEEIA »
i
FIGURE %"'

Source: "Water Resources Data for Hawaii
and Other Pacific Areas"
U.S. Geological Survey
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IV. EXISTING FLORA AND VEGETATION

The existing flora found on the site and adjacent lands are

commonly found throughout the area, region and state.

Vegetation in the immediate vicinity of the site consists

primarily of the following grasses: Brachiaria mutica (Forsk)

staff, synonym Panicum purpuracens Radii (California grass);

Commelina diffusa (honohono grass); and Oplisensus hirtellus

{(honohono kukui).

Other grasses and groundcovers commonly found within or

directly adjacent to the site include: Bambusa vulgaris

(feathery green bamboo); Dryopteris dentata (Forsk) C. Chr.,

synonym Cyclosorus dentatus (Forsk); Ching and Wedelia trilobata

{(wedelia).

Shrubs include: Cordyline terminalis (green ti); Hedychium

cornarium (white ginger); and Zingiber zerumbet (shampoo ginger).

Trees include: Aleurites moluccana (kukui); Eugenia

malaccensis (mountain apple); Pandanus ordoratissimus (hala);

and Psidium guajava (yellow guava).

Exotic weeds commonly considered pests include: Clidemia

hirta (Koster's curse); Leucaena leucocephala (haole koa):; and

Rubus rosaefolius (thimbleberry).

No known endangered or threatened plant species were

encountered during formal inspections of the project site.

-31-
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v. EXISTING TRAFFIC CONDITIONS

Vehicular traffic within the residential area surrounding

the project is minimal, limited primarily to local traffic.

The primary route to the project site from Kahekili Highway
is along Ahuimanu Road and Malumalu Place. Ahuimanu Road is
paved with asphalt concrete over most of its length, but has a
short stretch of unpaved roadway before Malumalu Place. Malumalu
Place is also paved with asphalt concrete. The end portions of
Ahuimanu Road and Malumalu Place are privately owned roads over
which the Board of Water Supply has access and pipeline
easements. A roadway easement across the end lots of Malumalu
Place allows BWS access to the watershed area. The access road
is paved with asphalt concrete between Malumalu Place and the

chlorinator station.

VI. EXISTING UTILITIES

In addition to the Board of Water Supply, the Hawaiian
Electric Company, Inc. and the Hawaiian Telephone Company, Inc.
also serve the project area. Underground electric service

extends from Malumalu Place to the chlorinator station.

A 16-inch underground water transmission line leads from the
Kahaluu Tunnel to the chlorinator station and down through the

valley.

VII. HISTORICAL AND ARCHAEOLOGICAL SITES

In a study conducted by the Bishop Museum there were no
—32-



historical or archaeological sites encountered in the immediate

vicinity of the Proposed development. Representatives of the

and conclusions).,

Should any archaeoloéical or historical findings be
éncountered, the Historic Preservation Office of the Department
of Land and Natural Resources will be notified immediately and

all work will be suspended.
VIII. FAUNA

No endangered animal species were seen within the Project

area during the site surveys.

of Oahu by the Hawaii Audobon Society and by other parties (See
references). Bird species which may be found in the forest area

of Kahaluu are the Spotted Dove (Streptopelia chinensis), Barred

Dove (Geopelia striata), Red-Billed rLeiothrix (Leiothrix lutea),

Japanese Bush Warbler (Cettia diphone}, Shama Thrush {Copsychus

malabaricus), 'Elepaio (Chasiempis sandwichensis), Japanese White

Eye or Mejiro (Zosterops Jjaponica), 'Amakihi {Loxops Virens),

'Apapane (Himatione sanguinea}, Ricebird of Spotted Munia

{Lonchura bunctulata), North American Cardinal (Cardinalis

cardinalis), and the House Finch {Carpodacus mexicanus) .

-33-
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The only forest birds on the endangered species list that
are present on Oahu are the Hawaiian Creeper or Oahu Creeper

(Loxops maculata) and the 'IT'iwi (Vestiaria coccinea). Both of

these species live in upper forests at an elevation of 2,000 feet
and higher, very much above the 419 foot elevation of the Kahaluu
Well site. It is unlikely that either of these bird species will

be affected or disturbed by the construction of the Kahaluu Well.

Other animals which may be found in the area include the

Brown Rat (Rattus norvegicus), Hawaiian Rat (Rattus exulans),

Feral Dog (Canis familiaris}, Mongoose (Herpestes auropunctatus},

and Feral Pig (Sus scrofa).

Although no snails were spotted during investigation of the
site, the type of vegetation in the area indicate that

malacological life would include the genera Achatina, Bradybaena,

and Euglandina.

The predatory snail, Euglandina rosea, was introduced on

Oahu to control the Giant African Snail, Achatina fulica. In

1957, the State Department of Agriculture released a total of

134 specimens of the Euglandina rosea at the base or within

Kahaluu Valley. The Euglandina has been blamed in part for the

annihilation of the native Hawaiian Land snail, Achatinella,

which is now under consideration for placement on the U.S. List

of Endangered and Threatened Species.

Species of the Achatinella are generally found within native

forests at elevations of 1,000 feet and higher. 1In addition to

-34-



the predatory habits of the Euglandina rosea, the relatively low

elevation of the Well site and the proliferation of exotic
vegetation are adverse to the Achatinella and make its presence

at the Kahaluu Well unlikely.

IX. AQUATIC BIOTA

An assessment of agquatic life in Kahaluu Stream was
performed in 1978 by the Hawaii Cooperative Fishery Research Unit
of the University of Hawaii, under the auspices of the Fish and

Wildlife Service, Department ©of the Interior.

Crustacean life present is limited to Procambarus clarkii

(crayfish), a commonly found exotic species. Native fish include

Eleotrosis sandwicencis (sleeper, o'opu ckuhe), and exotic fish

include Poecilia mexicana (shortfin molly), Poecilia reticulata

(guppy) , Tilapia mossambica (tilapia, mouthbrooder), and

Xiphophorus helleri (green swordta:l).
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Section 3

SOCIO-ECONOMIC IMPACTS

As outlined in the Board of Water Supply's Oahu Water Plan,

the Kahaluu Well is one of several sources proposed for
development in the coming years. The need to expand the
sustainable water service capacity of the Windward Water District
is required by the past rapid growth and the projected growth of

]
both resident population level and water consumption rate.

Department of Planning and Economic Development statistics
coupled with BWS water-usage data indicate that by the year 2000,
water needs of the Windward Water District will rise from the
present 18 million gallons daily to an estimated 22 million

gallons daily.

Development of the Kahaluu Well will provide for meeting

some of the increasing water needs of the Windward community.

Other than the typical commitment of labor, materials, and
money, the project is not anticipated to have any significant
impact on cultural or natural resources. Although some land will
be removed from contributing to recharge, the area involved is so

miniscule and is considered insignificant.

In 1981, the State Board of Agriculture conducted a survey
of irrigation water use in selected watershed areas of Windward
Oahu. One of the watersheds surveyed was the Waihee-Kahaluu
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watershed. According to the survey "the necessity for irrigation
is dependent upon weather conditions." For taro and some
aquaculture farms where stream flow as well as the volume of
water used is important, it was found to be very difficult to add

anything new to what has been determined in previous studies.

Flowers and nursery products comprises the largest crop in
the Waihee-Kahaluu area followed by other crops such as taro,
bananas, and vegetables. fMost of the farms rely on the municipal
water system for their irrigation needs, but taro and aquaculture
still need stream water for their operations. To minimize any
adverse impacts to agricultural users of Kahaluu Stream waters,
the Board of Water Supply will monitor stream flow and maintain

existing streamflow by controlling pumpages from the well,

~36a~-
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SECTION 4

ANTICIPATED ENVIRONMENTAL IMPACTS AND
MITIGATIVE MEASURES TO MINIMIZE ADVERSE IMPACTS

I. SHORT TERM IMPACTS

During the construction period, construction vehicles and
equipment will use City and County roads leading to the project
site. However, proper measures will be taken to assure that
local traffic will not be,unduly inconvenienced by the movement
of these vehicles. The contractor will provide, install, and
maintain all necessary signs and other protective facilities,
which shall conform with the "Rules and Requlations Governing the
Use of Traffic Control Devices at Work Sites on or Adjacent to
Public Streets and Highways" adopted by the Highway Safety
Coordinator, and the Federa! Highway Administration's "Manual on
Uniform Traffic Control Devices for Streets and Highways", Part
IV, "Traffic Control for Highway Construction and Maintenance
Operations". Modifications of existing public roadways is not

required for implementation of this project.

Construction of the well improvements and connection to the
existing transmission line Will require excavation and grading of
the site. These operations ﬁill conform to the City and County
of Honolulu's grading ordinances. Any debris or soil
inadvertently entering downstream waterways, ditches, drain
pipes, and public or private lands will be removed.,

Additionally, all areas exposed during the earthwork activities
will be sodded or planted immediately and swales will be lined
with ground cover {(pothes aureas). Removal of existing scrub
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vegetation will be required; however, no known endangered or ~
threatened plant species will be affected. Erosion control
measures shall be taken to minimize soil erosion and to reduce

susceptibility to flooding hazard.

As part of the construction work, some amount of noige will
be generated by construction equipment and vehicles.
Construction noise activity shall comply with the Community Noise
Control Regulations (Chapter 11-43) of the State Department of
Health. In addition, work hours shall be limited by the
following schedule:

8:00 a.m. to 3:00 p.m., weekdays only

Earthwork activities have the potential to temporarily alter
existing air quality. Dust and construction equipment exhaust
fumes shall be contrelled by means of water sprinkling and proper
equipment maintenances. Any activity causing dust generation
shall comply with the Air Pollution Control Regulations
(Chapter 11-60) of the State Department of Health, and

Chapter 23, Revised Ordinances of Honolulu.

The connection of the new well to the existing 16-inch main
shall be hydrostatically tested to insure against leakage and
material defects. It shall be disinfected with a chlorine
solution in accordance with the Board of Water Supply's
specifications. Disposal of the chlorine solution shall be
carried out in accordance with State Department of Health

requirements.
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II. LONG TERM IMPACTS

The Board of Water Supply has conducted testing of the
exploratory well and has determined that pumping activities have
negligible effects on the minimum flow for Kahaluu Stream. The
well showed a drawdown of fifteen (15) feet at a pumpage rate of
1,000 gallons per minute (1.44 mgd). This low drawdown indicates
that there would not be a significant impact on the groundwater
table downstream of the well. Although the exploratory well
tests showed no reduction to streamflow during the test pumping,
monitoring of streamflows will be continued to determine any
long-term effects of the préposed production well., If monitoring
of the downstream reaches of Kahaluu Stream show any significant
effects to streamflow, pumpage will be reduced and reevaluated.
This will mitigate adverse impacts to agricultural users of

Kahaluu Stream waters and to agqua fauna.

The pumping rate of the production well will be controlled
so that it will not exceed the 1.0 mgd rate. By imposing this
limitation, the Board of Water Supply intends to assure the
long-term stability of the aquifer and minimize any possible

impact on aquatic life present in Kahaluu Stream.

The project is located in an area of undetermined flood
hazard potential. In order to minimize potential flood damages,
the design of the facilities shall consider the possibility of

flash flooding and intrusive floodwaters.

Operation of the pump and electric motor at the Kahaluu Well
will create noise which may affect residents within the immediate
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vicinity. If constructed without the benefit of noise abatement N
devices, the estimated sound level would be 70 decibels at a

distance of 100 ft from the motor. To reduce the transmission of
sound the motor may be mounted on a concrete base at the ground ‘
surface and enclosed within a muting device. This installation

would be designed to lower the noise level to below 55 decibels

at a distance of 100 feet. An alternative installation would

place submersible pumps within the well shaft as a noise

minimizing measure.

Cesspools in Kahaluu Valley should not be adversely affected
by the Kahaluu Well. Studies conducted by the State Department .
of Health as part of the 208 Water Quality Management Plan show '
that cesspools in the area have been experiencing a failure rate
of 38%, attributed to the presence of alluvium and high water
table conditions. 1In the event that the Kahaluu Well does lower
the water table, the effect would be an improvement in the

function of existing cesspools. f

Contamination of the well by cesspools in the upper valley
should not present a problem, as dikes within the region will
provide an impasse to the movement of contaminaﬁts. Water
quality tests on samples taken from the exploratory well showed

the water to be of excellent quality.

III. BENEFITS
The Kahaluu Well will provide the Windward area with an

additional source of water. ¢
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SECTION 5

PROBABLE ADVERSE ENVIRONMENTAL EFFECTS WHICH
CANNOT BE AVOIDED

The construction activities may result in temporary
inconveniences due to dust, noise, and traffic disruptions.
These inconveniences will be minimized by proper implementation
of dust, noise and traffic control measures and close inspection

during construction by the Board of Water Supply.

Some clearing and grubbing within the project area will be

required for the new improvements and for access to the site. g

Clearing will be limited to the minimum area required for the

proposed construction work. Graded areas will be designed to

control erosion. )

HPSP
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SECTION 6

ALTERNATIVES TO THE PROPOSED ACTION

The Kahaluu Well is part of the Board of Water Supply's
continuing program of exploration and development of new sources
of water to meet projected demands. New wells located outside of
Kahaluu are already included in this program, and thus are not
true alternatives to ‘the proposed project. A course of "No
Action" on the developmené of the Kahaluu Well will only add to
the problem of finding economical sources of water for the

Windward area.

The Board of Water Supply has and will continue to carry out
programs dealing with water conservation. However, demand
factors used by the Board already account for conservation and

are reflected in the per capita consumption figures,

Good ground water sources on the Windward side of Oahu are
limited and may be insufficient to meet the projected demand for
the year 2020. As a result, the Board of Water Supply is also
considering the following alternatives to ground water:

1. Exchange of lower gquality water for high-quality ground
water with users who do not need a high-grade supply of
water. Possible sources of lower gquality water include
STP effluent, and surface waters from springs and
streams.

2. Desalting of seawater.

3. Wastewater reclamation.

4, surface waters for domestic use.

5. Demineralization of brackish sources.

4=
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These alternatives are discussed in detail in Appendix G and 7\
there is no doubt that they will become increasingly important as
the demand for water grows. However, many of the alternatives
involve high development and treatment costs, while others
require the cooperation of the public and other outside parties.
For the present, ground water sources such as the proposed
Kahaluu Well provide.the most favorable solution to the problem

of growing water demand.

.. L
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SECTION 7

RELATIONSHIP OF THE PROJECT TO

LAND USE PLANS, POLICIES, AND CONTROLS

The proposed production facilities at Kahaluu Well will be in

conformance with adopted land use pPlans and policies, and also

with conditions and standards imposed by applicable land use

controls.

STATE OF HAWAII

A.

Hawaii State Plan

Objectives and policies stated in the recently adopted
Hawaii State Plan relating to the proposed project are as
follows:

1.

"Insure that adequate support services and facilities
are provided to accommodate the desired distribution of
future growth throughout the State."

“Continued urowth and development of diversified
agriculture throughout the State."

"Assure the availability of agriculturally suitable
lands with adequate water to accommodate present and
future needs."

"Promote the preservation and restoration of
significant natural and historic resources."

"Planning for the State's facility systems with regard
to water shall be directed towards achievement of the
objective of the provision of water to adequately
accommodate domestic, agricultural, commercial,
industrial, recreational, and other needs within
resource capacities."

"Relate growth activities to existing and potential
water supply."

"Support research and development of alternate water
sources."
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8. "Assist in improving the gquality, efficiency, service a
and storage capabilities of water systems for domestic
and agricultural use."

9. "Support water supply services to areas experiencing
critical water problems."

10. "Promote water conservation practices."

The proposed project is consistent with the goals of the
Hawaii State Plan. The BWS is developing this water to
accommodate existing and future growth as indicated by the
Oahu General Plan and the II-F population projections of the
State's Department of Planning and Economic Development.

The water to be developed would be used for municipal use
which include agricultural needs. Agricultural zoned lands
or lands used for agriculture are not involved.

The BWS supports and is developing alternate water sources
which would minimize demands on existing groundwater
supplies. One such project involves the development of a
caprock water source for irrigation use by the City's
Department of Parks and Recreation.

B. Conservation District Use Application

Since the proposed project is located on Conservation zoned
lands, a Conservation District Use Application (CDUA} will
be required and approval obtained from the State Board of
Land and Natural Resources. )

The proposed project site is located in Subzone R of the
Conservation District:

"The objective of this subzone is to develop, with
proper management, areas to ensure sustained use of the
natural resources of those areas."

Relevant permitted uses.of this subzone include:

- "Monitoring, observing and measuring natural
resources;

- Any other government facilities not enumerated

herein where the public benefit outweighs any impact
on the Conservation District;...."

cC. State Water Commission Report

Jrlie
)
™

The State Water Commission was appointed by the Governor in
mid-1977 to review the availability of water supplies and
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recommend appropriate administrative and legislative
actions. After reviewing available reports and receiving

testimony from major water purveyors, the Commission focused

on major problems and issues. The resulting findings and
recommendations are contained in a report titled "Hawaii's
Water Resources: Directions for the Future." The priority
recommendations from thig report are reproduced in

Appendix H.

COASTAL ZONE MANAGEMENT PROGRAM

the Coastal Zone Management (C2M) Act of 1972. The C2ZM act
declares that it is national policy [3.4]:

(a)

(b)

(c)

(d)

"to preserve, protect, develop, and where possible, to
restore or enhance, the resources of the Nation's
coastal zones for this and Succeeding generations;"

"to encourage and assist the states to exercise
effectively their responsibilities in the coastal zone
through the development and implementation of
management programs to achieve wise use of the land and
water resources of the coastal zone, giving full
consideration +o ecological, cultural, historic and
aesthetic values as well as to needs for economic
development; "

"for all Federal agencies engaged in programs affecting
the coastal zone to cooperate and participate with
state and local governments and regional agencies in
effectuating the purposes of this title; ang"

"to encourage the Participation of the public, of
Federal, state, and local governments, and of regional
agencies in the development of coastal zone management
programs. With respect to implementation of such
management programs, it is the national policy to
eéncourage cooperation among the various state and
regional agencies including establishment of
inter-state and regional agreements, cooperative
procedures, and joint action, particularly regarding
environmental Procedures (Public ILaw 92-583, Sec. 303,
hereafter referred to as Czma) ."

~46-
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HAWAIT WATER RESOURCES PLAN

The purpose of the Hawaii Water Resources Regional Study

was to formulate a comprehensive plan of action to achieve
the balanced conservation, development and use of Hawaii's
water resources. Coordinated by the U.S. Water Resources
Council, the study was conducted by an intergovernmental
team representing nearly 50 agencies, with the participation
of private industry and the public. The result was the
"Hawaii Water Resources Plan" which was published in
January, 1979.

Recommendations from the plan which are clearly pertinent to
the issue at hand include the following:

[}
1. "Develop additional fresh water supplies to meet year
2000 needs statewide.

Oahu: Develop ground water islandwide, especially
Schofield Plateau and Waialua areas."

2. "Develop alternative water sources to supply Oahu in
addition to planned development from conventional
ground water sources.

Restore dike storage.

Optimize developﬁent of Honolulu and Pearl Harbor
aquifers.

Increase streamflow diversions compatibly with
minimum streamflow requirements.

Recycle wastewater and exchange for high guality
irrigation water.

Blend potable water with brackish water for a
usable domestic product.

Desalt brackish water supplies for domestic use."

3. "Provide additional irrigation water.

Improve diversion, storage, and transmission
systems.

Develop more surface and ground water, compatible
with environmental and recreational needs.

Determine the level of treatment necessary to

reuse domestic wastewater for sugarcane
irrigation.

-47-

e




()

* 3

Study the reuse of treated domestic wastewater for
irrigating diversified crops and timber.

Develop systems to reuse treated domestic
wastewater as a new source of irrigation water

supply.”

4, "Control salt water intrusion into basal fresh water
aguifers.

Design and space new wells and regulate pumping
schedules of all wells to prevent excessive
thinning of fresh water lenses.

Increase fresh water recharge to basal aquifers.
Determine long-term effects of periodic overdraft
on ground water quality."

HAWATII INSTREAM USE PROTECTION ACT

The Hawaili Instream Use Protection Act was enacted

to maintain or enhance stream flows for the potential stream
uses such as stream fauna habitat, waterbird habitat,
scientific and educational use, aesthetic enjoyment,
water-based recreation, navigation, and waste assimilation.
The Act provides protection for only streams in Windward
Cahu.

Under the Act, the Department of Land and Natural Resources
(DLNR) has been delegated the responsibility to establish
permanent instream flow standards, interim instream flow

standards, permit reguirements for stream channel alterations,

and an instream flow program,

Presently DLNR has not made any specific proposal on
adopting appropriate flow standards for any stream in
Windward Oahu. Regardless, the BWS intends to monitor
stream flow and reduce pumpage from the well as necessary to
meet any minimum stream flow standards that may be
established for Kahaluu Stream.
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CITY

A, General Plan

General Plan Objectives and Policies that relate to growth
include the following:

1. Economic Activity

(2) Objective C - "to maintain the viability of
agriculture on Oahu."

Policy 4 - "maintain agricultural land along
the Windward and Waianae coasts for truck
farming, flower growing, livestock production
and other types of diversified agriculture,"

The proposed project would not conflict with
existing agricultural uses. No land or
water presently used for agriculture will be
affected by the project.

2. Transportation and Utilities

(a) Objective B ~ "to meet the needs of the people of
Oahu for an adequate supply of water and for
environmentally sound systems of waste disposal."

Policy 1 - "maintain an adequate supply of
water for both future residents and future
visitors."

Policy 2 - "maintain an adequate supply of
water for future agricultural and industrial
needs."

The proposed project is one of several
strategies used to attain these goals.

Policy 3 - "encourage the development of new
technology which will reduce the cost of
providing water and the cost of waste
disposal,”

The BWS is actively involved in alternate
water source development for the future.
However, development of existing ground water
sources 1is the least costly option currently
available for providing domestic water.

Policy - "encourage a lowering of per capita
consumption of water and the per capita
production of waste,"
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Although the proposed project would not
hinder water conservation strategies, water
conservation measures alone would not
alleviate the ultimate necessity for this
project.

(b) Objective C - "to maintain a high level of service
for all utilities.,"

Policy - "plan for the timely and orderly
expansion of the utility system."

(c) Objective D - "to maintain transportation and
utility systems which will help Oahu continue to
be a desirable place to live and visit.,"

Policy 1 - "give primary emphasis in the
capital improvement program to the
maintenance and improvement of existing roads
and utilities.”®

Policy 2 - "use the transportation and
utility systems as a means of guiding growth
and the pattern of land use on Oahu.”

The development of this water system is
proposed to comply with growth projected by
the Heonolulu General Plan.

It should be noted that the present Detailed
Land Use Map designations may change when the
City's new Development Plans are completed.
Presently, the estimated completion date is
mid 1984.

Due to its utility nature, the proposed
project is a permitted use according to the
County zoning controls. The site is outside
of the Special Management Area (SMA) and will
not need an SMA permit.
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SECTION 8

LIST OF NECESSARY APPROVALS

Type of Approval

Conservation District Use Permit

Grading and Erosion
Control Approval

Public Health Regulations,
Chapter 49

Building Permit

-51-

Issuing Body

State of Hawaii
Department of Land and
Natural Rescurces

City and County of Honolulu
Department of Public Works

State of Hawaii
Department of Health

City and County of Honolulu
Department of Building
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SECTION 9
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APPENDIX A

POSTCARD SURVEY OF

POTENTIAL STREAMWATER USERS
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CALVIN KIM & ASSOCIATES, INC.
* CIVIL ENGINEERS

SUITE 201 828 FORT STREET MALL

HONOLULU, HAWAN 96813

KAHALUU WATERSHED SURVEY

Does a portion of Kahaluu Stream or an auwai flow within your property?
If yes:

i) 1Is the streamflow or auval flow continuous throughour the year?

2) Are you presently using the water for agricultural, farming, or
irrigacion purposes?

*

Estimate the area uynder cultivarion: square feet
Estizate the amount of water being used: gal per day
Crops being cultivaced;

banana taro
papaya other;

Hay ve call on you for additional information?

AR SO TR b T RN TPS

Phone number:
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APPENDIX A

MAILING LIST - POSTCARD SURVEY OF POTENTIAL STREAMWATER USERS

Card Owner/Tenant Card Cuner/Tenant
No. Tax Mao Kev Address No., Tax Map Kev Address
i 4-7-08: 9 Me. & Mrs. Edwin Tu 17 4=7-46:27 Mr. Malcolm Inouye
500 Universizy Ave., PH 10 47-649 Ahuimanu Road
Honolulu, Hawaii 96826 Kaneohe, Hawaii 96744
2 4-7-08:10 Kahaluu Plantations Corp. 18 4=7-46:26 Mr. & Mrs, Richard J, Rogan
(Address Unknown) 42-64]1 Ahuimanu Road
Kaneohe, Hawaii 96744
3 4=7-05:60 Mr. & Mrs, Arthur Emes 19 beT=48: 1 Mr. Jomathan M. Gans
47=-701 Ahuimanu Road 47-533 Melekula Road
Kaneohe, Hawaii 96744 Kaneche, Hauwaif 96754
4 4=F=bH217 Ms. Anna C. Au 20 beT=46:39 Mr. & Mrs. Louis b. Casetro, C
(Address Unknown) 47-529 Melekula Road
Kaneohe, Havaii 96744
5 bdei=iB3132 Mr. & Mrs. Robert Magao 21 4=7=bb: 3 Mr. & Mrs, James Y.K. Chung
47-679 Ahuimanu Road 47-545 Melekula Road
Kaneohe, Hawaii 96744 Kaneohe, Hawaii 96744
6 4=7-46:18 Mr. & Mrs, Noel E. Bren 22 L=7=46: & Mr. & Mrs, John L. Ryan
45~113 Ka Hanahou Cirele 47-549 Melezkula Road
Kaneohe. Hawaii 96744 Kaneohe, Hawaii 96744
7 GuP=bB: 3] Mr. & Mrs, Howard DeCoséa 23 b=l 2 Ms. Celestcina Sabercon
47-510 Apaa Loop P.0. Box 733
Kaneohe, Rawail 96744 Kaneche, Hawali 66744
8 b=7=l8:19 Mr. & Mrs. William M. Kahane 24 4=7-46:43 Mr. & Mrs. Herbert 0. LaBenz
47-660 Melekula Road 47-622 Melckula Road
Kaneohe, Hawaii 96744 Kaneohe, Hawaii 96744
9 4-7-46:86 Mr, & Mrs. Robert J. LeClair 25 4=7=46:59 Mr. & Mrs. Thomas H, Grifsfisrh
47-656 Melekula Road 47~618 Melekula Read
Kaneohe, Hawaii 96744 Kaneche, Hawaii 56744
10 4e7-46:20 Mrs. Harriet Y.H. DeCosca 28 4=7=46:57 Mr. & Mrs, Pacrick K. Tan Chu
47-358 Lulani Streec 47-507 Nenchiwa Place
Kaneohe, Hawaii 96744 Kaneohe, Hawaii 96744
11 LaF=lf;29 Mr. Arrhur M. Lee 27 4=7=46:56 Mr. & Mrg, Willian W, Cavaban
47-659 Ahuimanu Road * - 47-505 Nenehiwa Place
Kaneohe, Hawaii 96744 Kaneche, Hawaii 96744
12 4=7-46:20,84 Mr. & Mrs. Thomas C., Oshiro 28 4=7-46:55 Mr. & Mrs. Hin Chiu Lau
47-667 Hul U414 301 Ala Moana Boulevard
Kaneohe, Havaii 96744 Honolulu, Hawaii 96813
13 h=F=46:21 Mr. & Mrs. Paul K.Y. Dang 29 Le7=b6:54 Mr. & Mrs, Keith M.5. Watson
2312 Aina Lan{ Place : 47-501 Nenehiva Place
Honolulu, Hawaif 96822 Kaneche, Hawaii 96744
14 L-7-a6:28 Mz. & Mrs, Shoichi Tanouve 30 4=7-46:5] Mr. § Mrs. Jages M, Harshey
1253 Kahill Street 1105 Kainui Drive
Kailua, Hawaii 96734 Kailua, Hawaii 96734
15 A=T=46:24 Mr. James B. Divine II k)] L=T=46:61 Mr., Clavton L. Routsong
47~544 Melekula Road 47-502 Nenehiwa Place
Kaneohe, Hawaii 96744 Kaneohe, Hawaii 96744
16 4=7-46:22 Hr. Emanuel J. Lavine a2 L=7-46: & Mr. Wilifam 5. Ching

1659 Woodlawn Terrace
Honolulu, Hawaii 96822

45-181F Lilipuna Road
Kaneohe, Hawail 967u4
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APPENDIX A

MAILING LIST - POSTCARD SURVEY OF POTENTIAL STREAMWATER USERS (CONT)

Card Owner/Tenant Card Cumer/Tenant
No. Tax Map Kev Address Nao . Tax Map Rev Address
33 LeF=32:41 Mr. & Mrs. Charles E. Cripps 49 L=7-29; 6 Ms., Martha McCabe
47-510 Laumiki Place (Tenancy 008) P.Q. Box 5§76
Kaneche, Hawaii 96744 Kaneohe, Hawali 96744
kA 4=7=32:42 ¥Mr. & Mrs. Robert H., Edgar 50 4=T7=29: 6 Mr. Edward K. Newalu
P.0. Box 860 (Tenancy 009) 47~050 Laenani Drive
Raneche, Hawaili 96744 Kaneohe, Hawail 96744
kU 4=7-32:13 Mr, & Mrs. Terrence E. Haney 51 4=7=29: 6 Ms. Lucy Dias
46-197 Lilipuna Road {Tenancy 010) P.O. Box 1114
Kaneohe, Hawaii 96744 Kaneohe, Hawaii 96744
k) 4=-7-32:35 Mr. Thomas H. Medeiros 52 4=7=29: 5,14 Mr. & Mrs. Kazuo Ginoza
47-563 Ahuimanu Road 47=322 Ahaolelo Road
Kaneohe, Hawail 96744 Kaneohe, Hawaii 96744
37 4=7=32:14 Ms. Antoninette M. Rockfort 513 L=7=29: 3 Mr. & Mrs. Seichi Tacteishi
47-559 Ahuimanu Road 47-292 Ahaoclelo Road
Kaneohe, Hawaii 96744 Kaneohe, Hawali 96744
x|} 4=7=32:15 Mr. & Mrs. William A. MeCartney 54 4=7=29; 1,18 Mr. Kenneth Y.E. Lau
P.0. Box 507 47-282 Ahaolelo Road
Kaneohe, Hawaii 96744 Kaneohe, Hawaii 96744
29 4=T7=32:16 Mr, & Mrs. Raymond Porcer 55 4=7=50:46 Development Inc.
47-543D Ahuimanu Road P.D. Box 4347
Kaneohe, Havail 96744 Honeluiu, Hawaiil 96813
40 4e]=32:17 Ms. Flora Kim Choi 56 4=7=50:45 Mr. Harry B, Yoshioka
Makiki Nursery, Inc, c/o Bank of Hawailil Mortgage Se
2179 Makiki Heights Drive Financial Plaza of the Pacific
Honolulu, Kawaii 96822 Honolulu, Hawaii 96813
41 4=7=29:10 Mr. & Mrs. Emest H. Brickman 57 4=7-50:44 Mr. & Mrs, Weslev 0. Walker
47-389 Ahaolelo Road 47=511 Hio Place
Kaneohe, Hawaii 96744 Kaneohe, Hawaili 96744
42 4-7-28: B Mr. Ezra Hookano 58 4-7-50:43 Mr. & Mrs. Glenn N. Kurosaki
4=7=29 § P.0. Box 855 47-507 Hio Place
(Tenancy OOL) Kaneohe, Hawaili 96744 Kaneohe, Hawail 96744
43 4=7-29: 6 Ms. Margaret Realcha 59 4=7=50:42 Mr. & Mrs, Richard T, Fujinaga !
{Tenancy 002) P.0., Box 1802 47-503 Hio Place
Kahului, Hawaii 967232 Kaneohe, Hawail 96744
4d 4=7-29: 6 Mr, Lui Hookano 60 4=7-50:42 Mr. & Mrs. Theodore C. Cosme
(Tenancy 003) 47-310 Lulandi Screet 47-487 Apau Loap
Kaneohe, Hawaii 96744 Kaneche, Hawaii 96744
45 4=7-29: 6 Mr. & Mrs. Raymond Porter 61 4=7-50:40 Mr. & Mrs, Franklin T. Oshiro
‘(Tenancy 004) 47-343D Ahuimanu Road 47-483 Apau Loop
Kaneche, Hawall 96744 Kaneohe, Hawailil 96744
46 4=7-29: 6 Ms. Elizabeth B. Morse 62 4=7~50:39 Mr., & Mrs., George S. Morisugi
(Tenancy 005) P.0. Box 928 47-479 Apau Loop
Kaneche, Hawaii 96744 Kaneohe, Hawaii 96744
47 4-7-29: 6 July Hockano 63 4=7-50: 38 Ms. Susan S. Torres
{Tenancy 006) P.0. Box 156 47-473 Apau Loop -
Kaneohe, Hawail .- 96744 Kaneohe, Hawaii 96744 (
p -
48 4=7-29: 6 Mr. William K. Pahia 64 4=7-50: 37 Mr. & Mrs. Earl 5. Mocooka

(Tenancy 007)

48-437 Ramehameha lwy
Kaneohe, Hawailf 96734

47-471 Apau Loop
Kaneohe, Hawali 96744
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APPENDIX A

MAILING LIST - POSTCARD SURVEY OF POTENTIAL STREAMWATER USERS (CONT)

Card Ovner/Tenant Card Gwner/Tenant

No. Tax Man Kev Address Yo, Tax Map Kev Address

65 4e7=50:36 Mr, & Mrs. Stephen I. Otaguro gl 4=-7-28:20,30 Me. & Mrs. Benigno B, Miguel
47-459 Apau Loop 1111 Gulick Avenue
Kancohe, Hawaii{ 96744 Honolulu, Hawaif 96819

06 4=7-50:135 Mr. & Mrs. Hov Charles Yee, Jr. 82 4=7=25:20 Mr. & Mrs. Wilfred H. Chun
¢/o Koolau Boys Home 4=7-28:05 117) Kaumailuna Place
Kailua, Hawaii 96734 Honolulu, Hawaii 98817

67  4-7-55:38 A Counzry Place, Inc. 83 4e7-25:18 Mr. & Mrs. Linford Wong
47-722 Kamehanmehs Hwy P.0. Box 1270
Kaneche, Hawaii 96744 Kaneohe, Mawaii 96744

68 4=7-55:51 Mr. & Mrs. Robert Chai 84 4=7-40; 1 Mz, & Mrs. Adrian F. Anderson
47-411 Kapehe Srreet 1345 Naulu Place
Kaneohe, Howaii 96744 Honolwlu, Hawaii 96818

&9 4==55:52 Mr. & Mrs. Larry M. Matsubara as L=7=40: 2 Mr. & Mrs. Roberr M. Fernandez -
47-407 Kapehe Street 3914 Maunahilu Place
Kaneohe, Hawaii 967&s4 Honolulu, Hawaiy 96744

70 4=7=55:53 Mr. & Mrs. Michael K. Nakamura 86 4=7=40: 3 Mr. & Mrs. Richard Paglinawan
47-403 Kapehe Street 47-710 Ahuimanu Road
Kaneohe, Hawvaii 96744 Kaneohe, Hawaii 96744

71 4=7-55:54 Mr. & Mrs, Florentine Dumadag 87 4=-7-40: 4 Mr. & Mrs. Donald D, Micchell
(Address Unknowm) 47-750 Ahuimanu Loop

Kaneohe, Hawaii 96744

n 4=7-55:102 Hr. & Mrs. Hiram Ani ae 4=7-40:27 Ms. Katharine E. Mirchell
47~393 Kapehe Screes 47-760 Uakea Place
Kaneohe, Hawaii 957;¢ Kaneohe, Hawaii 96744

73 4-7-55:101 Mr. & Mrs Sonny Ah Toon 89 4~7~40:19 Mr. & Mrs. Russell Corsson
47-291 Kapshe Streer {(HR 0001) 47-722C Ahuimany Loop
Kaneche, Hawaii 96744 Kaneohe, Hawaii 66744

74 4=7-55:100 Mr. & Mrs. Antone Menzsa 90 4=7=40:19 Ms, Sylvia K. Fernmandez
P.0. Box 514 (HR 0002) 47-722B Ahuimanu Loop
Kaneche, Havaii 967s4 Kaneohe, Hawaii 96744

75 4=7-55:99 Mr. & Mrs. John Hong,, Jr. 91 b=7~40:19 Mr. John D. Stallman
47-385 Kapehe Street (HR 0003) 47-722A Ahuimanu Loop
Kaneohe, Hawaii 66744 Kaneohe, Hawaif 96744

76 4-7~55:97 Mr. & Mrs. Francisco Perez, Jr. 92 4=7-40:19 Me. & Mrs. Harold Mesgenheimer
47-379 Rapehe Street : (HR 0004) 47=-724 Ahuimanu Loop
Kaneohe, Hawaid 96744 Kaneche, Hawaii 98744

77 4=7-55:96 Mr. & Mrs. Felix Doingues 93 4e7-40:19 Hr. & Mrs. Ray Medley
47-377 Kapehe Straet (4R 0005) 47-728 Ahuipany Loop
Kaneohe, Hawaii 96744 (4R 0006} Kaneobe, Hawaii 94744

78 4=7-55:95 Mr. Yoshic Hokama 94 4=7=40:19 Mr. & Mrs. Keith Woolliams
47-375 Kapehe Street (HR 0007) 47-722J Ahuimanu Loop
Kaneohe, Hawaii 96744 Kaneohe, Hawaii 96744

79 4~-7-55:61 Mr. & Mrs. Ryotoku Noborikawa 95 4-7-40:19 Mr. & Mrs. John Scholte
47-357A-1 Ahuimanu Road (HR 0008) 47=724H Anuimanu Loop
Kaneche, Hawaii 96744 Kaneche, Hawaii 96744

80  4-7-28:2 Hr. & Mrs. Albert L. Lun 96 4-7-40:19 Mr. & Mrs. Michael Cripps
47-202 aAhaolelo Road (HR 0009} 47-7247 Ahuimanu Loop

Kaneohe, Hawaii 96744

Kaneche, Hawaii 96744

A T e e e e e manbin Lk



APPENDIX A

MAILING LIST - POSTCARD SURVEY OF POTENTIAL STREAMWATER USERS (CONT)

Card tnmer/Tenant Card Owner/Tenant
No. Tax Map Kev Address No. Tax Map Kev Address
97  4e7-40:19 Mr. & Mrs. Ainahau Young 113 4=7=29: 2 Mr. William Kapiko, Jr.
(BR 0Q010) 41=7246 Ahuizanu Loop 47=024 Lihikai Drive
Kaneohe, Hawaii 96744 Kaneche, Hawaii 96744
98  4=-7-40:19 Mr. & Mrs. Francis Lee 114 4-7-29:19 Mr. Jorry Abreu
(HR 0QL1) 11338 2nd Avenue 47=262A Ahaolelo Recad
Honolulu, Hawaii 96816 Kaneohe, Hawaii 96744
99  4=7-40:19 Mr. & Mrs. David Llacuna 115 4-7-28:13 Mr. & Mrs. Kenichi Nakasone
(HR 0012) 47=724E Ahuimanu Loop 1129 Kokea Street
Kaneche, Hawaii 96744 Honolulu, Hawaii 96817
100 4&=7=40:19 Mr. John Kennedy 116 4-7-28:22 Mr. & Mrs, Rivoshi Higa
(HR 0013) 47=724D Ahuimanu Loop 47=234 Ahaolele Road
Kaneohe, Hawaii 96744 Kaneohe, Hawaii 96744
101  4=7-40:19 Mr., & Mrs. William Pupuhi 117  4-7-2B8:33 Mr. & Mrs. Iwao Kamemoto
(HR 0014) 47-724C Ahulmanu Loop 3230 Pakanu Street
Kaneohe, Hawaii 96744 Honolulu, Hawaii 96822
102 4-7-40:19 Mr. & Mrs. Raymond Chew 118 4-7-28:25 Mr, & Mrs., Kivoshi Arakawa
(HR 0Q0L15) 47-724B Ahuimanu Loop 47-220 Ahaolelo Road
Kaneohe, Hawaili 96744 Kaneohe, Hawail 96744
103 4-7=40:19 Mr. & Mrs. Stefan Fekete 119  4-7-28: 4,36 Mr. & Mrs. Francis D.Y. Wong
(HR 0016) 47-724 A Ahuimanu Loop 47-206 Ahaolelo Road
Kaneohe, Hawaif 96744 Kaneohe, Hawail 96744
104  4-7-40:19 Mr. & Mrs, Howard Keliihoomalu 120 4-7-28:11,37 Mr. Lam Ho Inga
(HR 0017} 47-722D Ahuinanu Loop 47-B04 Kamehaweha Hwy
Kaneche, Hawaii 96744 Kaneohe, Hawaii 96744
105  4=7-40:19 Mr. & Mrs. Stephen lLee 121 4-7-28:28 Mr. & Hrs. Roy M. Arakava
(HR 0013) 47-722E Ahuinanu Loop P.0. Box 715
Kaneohe, Havaii 96744 Waianae, Hawaii 96792
106 4=7-40:18 Mr, & Mrs. Wavne Hancock 122 4-7-28: 7 Ms. Mae Rvder
(HR 0019) 47-722F Ahuimanu Loop 47-204F Ahaolelo Road
Kaneohe, Hawail 96744 Kaneohe, Hawaii 96744
107 4=7-40:19 Mr. & Mrs. Eugene Gurg.a- 123 4-7-28:16,32 Ms. Cecilia K. Kapu
(HR 0C20) 47-722G Ahuimanu Leop 47-170 Ahoolelo Road
Kaneohe, Hawaii 96744 Kaneche, Hawaill 96744
10B  4=7=40:19 Ms. Eldzabeth Stote 124 4=7-59:33 Mr. & Mrs. Donald D, Micchell
(AR 0021) P.0. Box 394 47-750 Ahuimanu Loop
faalehu, Hawaili §6722 Kapeohe, Hawail 96744
109 4=7-29:26 Ms. Elizabeth Morse 125  4-7-59:30 Mr, Alan Moon, Jr.
P.0. box 928 1130 Wilder Avenue, PH 2
Kaneohe, Hawaii 96744 Honolulu, Hawaii 96822
110  4-7-29: 9 Mr. Edward Newalu 126 4=7-59:27 Mr. & Mrs. David W. Campbell
47-050 Laenani Drive 47-718 Ahuimanu Loop
Kaneohe, Hawali 96744 Kaneohe, Hawail 96744
111 4=7-29:13 Mr. Masaru Katamoto 127 4-7-59: 8 Mr. & Mrs. George Fermandaz
47=340 Ahaolelo Road 47=-634 Uakea Place
Kaneche, Hawaii 96744 Kaneohe, Hawailil 96744 —
1]
112 4-7-29:16 Mr. & Mrs. Kennech Lau 128  4-7-59:10 Mr, & Mrs. Darryl Pate N\

47-282 Ahaclelo Street
Kaneohe, Hawaii 96744

47-686 Hui Alala Street
Kaneche, Hawail 96744



APPENDIX A

MAILING LIST - POSTCARD SURVEY OF POTENTIAL STREAMWATER USERS (CONT)

Card Ovner/Tenant
, No. Tax Map Kev Address
) 129 4-7-59:12 Mr. & Mrs. Valentine Marciel

P.0. Box B15
Kaneohe, Hawail 96744

130  4-7-59:13 Mr. & Mrs, Mitsuo Kawashima
2333 Kapiolani Boulevard :
Honolulu, Hawaii 96826 ;

131 4=7-59:14 Mr. & Mrs, Wayne Wahineokai
47-637 Uakea Place
Kaneohe, Hawaii 96744

132 4-7-59:18 Mr, & Mrs. Bruce Miller
P.0. Box 1412
Elko, Nevada 89801

133 4-7-59:19 Mr. & Mrs, Simeon Callejo
47-618 Ahuimanu Road
Kaneohe, Havaii 96744

134 4-7-27: 3 Mr. Norito Tokushige
47-227 Ahaclelo Road
Kaneche, Hawaii 96744

135  4=7-27: 2 Piloneer Federal Savings & Loan Assoc.
P.0. Box 20
Honolulu, Hawvaii 96810

136 4=7-27: 6 Bishop Trust Co., Ltd.
P.0. Box 2390
Honolulu. Hawail 96804
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APPENDIX B

CONSULTED AGENCIES
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2.

3.

4.
5.

APPENDIX B

CONSULTED AGENCIES

Federal:

State:

Honolulu City & County:

Private Organizations:

Community Organizations:

U.S. Department of Agriculture, Soil Conserva-
tion Service

U.S. Army,

Headquarters United States Army

Support Command

S. Army,
S.

Corps of Engineers

Department of Interior, Fish and Wildlife

Service

U.
U

U.S. Navy
U.s.

Department of Transportation, Coast Guard

Department
Department
Department
Department
Department

of Accounting & Geperal Services
of Agriculture

of Defense

of Health

of Health, Office of Environmental

Quality Control

Department
Department
Department
University
University

of Land and Natural Resources

of Planning & Economic Development
of Transportation

of Hawaii, Environmental Center

of Hawaii, Water Resources Research

Center

Department
Department
Department
Department
Department
Department

Bernice P.

of General Planning

of Housing & Community Development
of Land Utilization

of Parks & Recreation

of Public Works

of Transportation Services

Bishop Museum

Kahaluu Neighborhood Board No. 29
Kaneohe Neighborhood Board No. 30
Kailua Neighborhood Board No. 31

B O L T
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APPENDIX C

COMMENTS AND RESPONSES

TO DRAFT ENVIRONMENTAL IMPACT STATEMENT
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APPENDIX D
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APPENDIX E

DISTRIBUTION OF THE RESIDENTIAL POPULATION: YEAR 2000

LOCATION 2000 POPULATION * $ OF TOTAL

ho -

Primary Urban Center

Honolulu (Waialae-

Kahala-Halawa) 353,200 38.5
Aiea-Pearl City 114,700 12.5
Secondarv Urban Center

Ewa-Makakilo 19,700 10.0
Urban Fringe

Aina Koa-Hawaii Kai 57,800 6.3
Kailua 43,100 4.7
Kaneohe~ahuimanu 60,500 6.6
Waipahu~Crestview 42,200 4.6
Mililani-Waipio 34,900 3.8
Wahiawa 45,900 5.0
Rural

Waimanalo 11,000 1.2
Kahaluu-Kahuku 17,400 1.9
North Shore 10,100 1.1
Waianae Coast 34,900 3.8
OAHU TOTAL: 917,400 100.0

* Updated with Series II-F projection
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APPENDIX E

DISTRIBUTION OF THE RESIDENTIAL POPULATION: YEAR 2000

LOCATION 2000 POPULATION® % oF ToTar
Primary Urban Center
Honolulu (Waialae-
Kahala-Halawa) 353,200 38.5
Ajea-Pearl City 114,700 12.5
Secondarv Urban Center
Ewa-Makakilo 19,700 10.0
Urban Fringe
Aina Koa-Hawaii Kai 57,800 6.3
Kailua 43,100 4.7
Kaneohe-Ahuimanu 60,500 6.6
Waipahu-Crestview 42,200 .6
Mililani—Waipio 34,900 3.8
Wahiawa 45,900 5.0
Rural
Waimanalo 11,000 1.2
Kahaluu-Kahuku 17,400 1.9
North Shore 10,100 1.1
Waianae Coast 34,900 3.8
OAHU TOTATL,: 917,400 100.0

* Updated with Series II

~F projection
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HOUSING:

Total housing units.

Renter-occupied and vacant units

HOUSING CHARACTERISTICS

APPENDIX F

Owner-occupied units .

Average selling price (single family)

Median value, Owner-occupied (1976)

-

Median gross monthly rent (1976)

Scurce:

. 251,714
. 147,289
. 104,425
.$152,000
.$ 75,000
«$ 234

Data Book (1980), DPED, State of Hawaii
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APPENDIX G
FUTURE ALTERMNATIVE SOURCES OF HATER]

A.  WATER EXCHANGE PROGRAM
This program would consist of an exchange of water between Oahu
Sugar Co. and the Board of Water Supply. Presently, Oahu Sugar 1is
using approximately 40 to 50 mgd of domestic quality water for
sugarcane irrigation. The BWS would trade water of lower quality
for this potable water on a one-to-one basis. The lower quality
water for exchange would come from any of the potential sources
Tisted below. In addition, another 20 mgd could be converted to
domestic use if this water were to be blended with water of lower
mineral content; thus, from 40 to 70 mgd would be available for
exchange.

1.  Sewage Effluent [6.1]
It is estimated that approximately 33 mgd of sewage effluent
would be available for use in the exchange program. About 25
mgd could be supplied by the Honouliuli WWIP, and about 8 mgd by
the Mililani STP. It would be mixed with higher quality water

on a ratio of one part effluent to three parts water and then
used for drip irrigation.

The existing Mililani Sewage Treatment Plant is located on the
West Bank of Kipapa Guich, 15,000 feet north of the Oahu Sugar
Co. mill in Yaipahu. The effluent is presently discharged into
Kipapa Stream and' flows down to Pearl Harbor. The most feasible
way to use this effluent for sugarcane irrigation is to pump it
from the plant to the Yajahole Ditch, about 2,000 feet mauka.

The Honouliuli WWTP is the other sewage treatment plant in this
cane growing area that can furnish cane irrigation water. It
will be located outside the east boundary of Barbers Point Maval
Air Station, about 4,000 feet north of the Ewa Plantation mill.
To make this effluent available for cane irrigation, it is
necessary to pipe it about 20,000 feet toward the present location
of Ewa shaft, although it may be applied to the cane fields on

1

SOURCE: City and County of Honolulu, 1979, Board of Water Supply, Honouliulij
Wells Environmental Impact Statement, MNotice of Preparation.
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the plain surrounding the WWTP. However, piping the effluent to
Ewa shaft will make its application more widespread, affording
opportunities for selective applications and dilution.

The cost of supplying the sewage effluent has been estimated at
$0.09 per thousand gallons for the Mililani STP and $0.13 per
thousand gallons for the Honouliuli WWTP [6.2]. Studies by the
University of Hawaii Water Resources Research Center indicate
that the 1-3 mixture ratio is adequate to meet State Departmént
of Health standards and sugar needs as well [6.3]. .

Pearl Harbor Springs [6.4]

The average discharge of water from the Pearl Harbor Springs is
about 55 mgd. About 13 mgd of this js pumped to sugarcane fields,
and the remaining 42 mgd discharges into the sea after flowing
through water cress or other wetland crops [6.5]. . Thus, spring

water could be captured and used for additional cane irrigation,
or possibly mixed with effluent and then applied.

Three major springs are located at Kalauao, Waiau, and Yaiawa.

They were used in the past for irrigation, and redevelopment of

the springs would be feasible. To regain the use of the springs
for sugarcane irrigation, these waters must be collected and pumped
westward to the cane growing areas overlying the caprock. A more
feasible scheme would also encompass an integrated pipeline pumping
system involving all three spring areas and two surtace streams

-- Waikele and Wajawa. Assuming that the pumping installations

are sized to accommodate the lower flows expected during the

summer months, up to 40 mgd of water suitable for cane irriga-

tion can be delivered to cane growing areas from the three

spring areas and the two surface streams. It is estimated that

the cost of supplying water from the springs will be approxi-
mately 12 cents per thousand gallons [6.6].

West Loch Reservoir [6.7]
Another alternative which has been suggested is to dam West Loch
to create a reservoir to capture flood flows from Waikele Stream.




Although the dry weather flow is presently being used for
[ irrigation, flood flows rush into West Loch unused because
there is no large storage basin to capture them.

A large storage reservoir in West Loch would make it possible

to store the high flows during the rainy months for use during
the drier summer months. A dam extending 2,700 fest on a bearing
of north 75° east from Nichol's Point to Waipio Peninsula can
Torm & 2.3 billion gallon reservoir. Using existing hydrographic
data, the proposed reservoir would be able to sustain a flow of
about 10 mgd.

To deliver the stored flood water, an intake structure pumping
station and pipeline would have to be constructed. Delivery of
this source of water to the Waikele area would regquire a pipeline
of 16,500 feet long. Consequently, this would be a relatively
expensive source, at $0.68 per thousand gallons [6.8], and the
environmental impacts would need to be studied in some detail
before proceeding. Trapping of sediments in the reservoir would

shorten the useful life span of the reservoir unless periodic
dredgings were rerformed.

4, Brackish Yater

Brackish water wells are another potential source of irrigation
water. These could be developed in the caprock of the Ewa plain
or Haianae coast. As long as the chloride content is below 1,000
ppm, the water would be suitable for this use. Some 20 mgd is
presently being drafted from this area for irrigation.

B.  BRACKISH WATER DEMINERALIZATION
Brackish water in the caprock and transition zone comprises a large

potential water source presently unusad due to excesSive mineral content.
Caprock water occurs in the Ewa plain and Yaianae coastal areas. In

the Ewa area, chloride content of the water ranges up tp 2,000 ppm and
total dissolved solids (TDS) up to 4,000. Transition zone wells are
located along the shoreline of Pearl Harbor and in the Metropolitan area
of Honolulu. The two most advanced demineralization processes are
electrodialysis and reverse osmosis.

I ™,

R
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Electrodialysis

In electrodialysis, brackish water is pretreated and filtered,
and then forced through an e1ectrica]1y—charged stack of selectively
permeable membranes. The mineral salts in the water separate

into positively-charged and negatively-charged ions that pass
through the membranes, teaving fresh water behind [6.9]. After
chlorination, this product water is suitable for domestic use.

A single stack may centain as many as 600 membranes and pass up

to 250,000 gallons per day of product water. To obtain higher
feed-to-product concentration ratios, multiple stacks in stages
(series) are required. The number of stages selected is based on
feed water hardness (calcium and magnesium concentration), total
dissolved solids (TDS), temperature and the presence of any
particularly troublesome ions [6.10]. The conceptual design of the
process is shown in Figure 6-1.

Operational probiems include corrosion, scale formation, and a

phenomenon kncwn as "concentration polarization," which 1imits

the portion of dissclved solids that can be removed in a single
stack to 50 percent of the dissolved solids in the feed water.

Pretreatmant of the feed water and the addition of acid can aid
in control of these problems.

The salt composition of the waste brine is nearly the same as
that of the feed water, and the concentration can usually be
built up to levels acceptable for disposal into the sea or
coastal injection wells [6.11].

Two major operating and maintenance costs are membrane replacement
and electric power. The life expectancy of electrodialysis
membranes is about five years if they are properly cared for.
Electric power is required to pump the fluid streams through the
stacks and force the ions through the membranes. Abogut eight kwhr




“\__,j

; LH

per 1,000 gallons of product Per 1,000 ppm salt reduction are
typical at economical current densities and without feed pre-
heating. Of this power demand, 3 kwhr are for pumping and 5
kwhr are the processed pover requirements. The energy require-
ment is nearly in direct proportion to the salt removal rate
[6.12].

Electrodialysis has provided municipal water for about 10 years
in plant sizes up to about 2 mad.

Reverse Osmosis [6.13]
Osmosis occurs if two solutions of different concentration, but in

the same solvent, are Separated from one another by a semi-permeable
membrane that allows the passage of the solvent but not the solute,
The phenomenon of osmosis is that the solvent flows from the

dilute solution to the more concentrated solution unti] the pressure
on the more concentrated side of the membrane rises to a value known
@s the "gsmotic pressure difference" between the two solutions.
Reverse osmosis occurs when a pressure greater than the osmotic
pressure difference is applied to the more concentrated solution

and the solvent is forced to Flow into the dilute solution. The
principals of osmosis and reverse 0smosis are illustrated in Figure
6-2.

In practice, brackish Watar is pretreatad angd Tiltered and then
raised to operating pressures (usual]y 400 to 600 psi) and fed into
reverse osmosis modules containing membranes. Part of the feed
water passes through the membranes intg the product water stream.

The more concentrated feed stream with reduced flow then flows into

other modules, where more water is added to the Product water stream.
A conceptyal design of the Process is shown in Figure 6-3. It can

be seen from the design that the Process is such a simple one that
only mechanical force 1s required for its operation.

A1l currencly available membranes allow some of the salt tg pass
through into the product water. The amount of sajt Passing through



Lamas
the membrane ig Proportional to the salt concentration at the

membrane face; therefore, higher concentration feed waters produce
a lower Quality product. In @ multi-stage operation, the concen-
tration of feed water will at some stage become so great that

the product water produced in that stage will be unacceptable;
thus, with feed waters of higher concentration (between 2,500

and 10,000 ppm total dissolveg solids), only one or two stages

may be the maximum that can be used.

year for high pressure (up to 1,000 psi) plants, for low pressure,
less than 300 psi, plant cempaction isg generally insignificant.

The salt composition of waste brine is nearly the same s the feed
vater, as in the case for e]ectrodialysfs.

The major operating cost ;g electric power consumption for pumping.
The power demand is typically about agg v per million gallons

per day produccion Capacity for 1ow concentration feed water. This
increase js atout 500 iw per mgd fFor nigh toncentration feed Waters.
The nigher the recovery ratio, the lass the €nergy required at per
unit volume of Preduction since less water is Pressurized.

The major maintsnanca cost i5 the high pressyre Pump, which shoyld
be provided as multipie paraliel Pumps with standby Capacity to
improve plant evailabi]ity. The high maintenance cpsts have bean

atiributad tg the high pressured Corrosive fluids and entrained
Particulate ma Lar,

Reverse Osmosis plants have been ysed for severa) J€ars tao produce
municipal Water, many of them in Florida. Most oT them are less

than 1 mgd; however, in the City of Cape Coral, Florida, a 4.7 F
N’
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mgd plant went on 1ine in March, 1977. It utilizes six reverse
osmosis modules, each with 22 membranes and a 500,000 gallon

per day capacity. The feed water carries approximately 1,250 ppm
of total dissolved solids {TDS), while the product water contains
less than 65 ppm. With an operating cost of 53 cents per thousand
gallons and an allocation of 22 cents per thousand gallons to cover
amortized capital costs, a total production cost of 81 cents per
thousand gallons was obtained in late 1977 [6.14].

Four reverse gsmosis pilot units have been tested on Oahu at the
following locations: Mililani Sewage Treatment Plant, Wahiawa
Sewage Treatment Plant, tell 82-2A {located on the Diamond Head
side of the Neil Blaisdell Center Exhibition Hall), and Hell 119
(located at Honolulu Gas Company in the Iwilei District near
Honolulu Harbor). Raw sewage, primary effluent and final effluent
from cocnventional sewage treatment plants, as well as brackish
grouncwater from both basaltic and reer limestene aquifers were
then {ield tested at 600 psig operating pressure [6.15].

The operation on wastewaters suffered from the problem of performance

decline. However, the operation with brackish water yielded pro-

mising results. The solute rejection was high and maintained almost

unchanged throughout the test period.

Based on a cost model developed for estimating desalting costs by
reversa osmosis plants with spiral-wound modules (one type of
module), product water costs in Hawaii were estimated at 83.7
cents, 63.4 cents, and 49.7 cents per 1,000 gallons for 1, 10

“and 50 mogd plants, respectively [6.16].

A 10 mgd reverse-osmosis plant treating water of the quality

found in the Ewa plain can be built for about 58 million and
operate at about $0.40 to $0.50 per 1,000 gallons [6.17]. Capital
and operating costs of a like-sized electrodialysis plant are
ccmparable. If Yaiau and Waiawa sprinags were used as sources
wwith 1,000 TDS), a 10 mgd reverse osmosis plant could operate at
about 50.25 to 30.30 per 1,000 gallons [6.18].
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Table 6-1 gives a further comparison of these two demineralization
methods. Neither has any clear advantage over the other and the

final selection of one process may depend upon operational considera-

tions.

The 84S is presently proposing a 1 mgd reverse osmosis pilot

plant to be built in 1982. To be located at Hawaiian Electric
Company property in Waiau, the plant would operate from two to
three years. The Board would learn the true costs of constructing
and operating a desalinization ptant. The BYS has applied for

federal funding and was selected as fifth of 37 applicants by the
Office of Water Research and Technology.

If a large scale reverse osmosis plant or other costly alternative
is used in future years, then the water rates will have to be
" restudied and may possibly increase,

SURFACE WATER [6.19]

In the past surface streams on Oanu have not been used for domestic
sources due to the ready availability of reliable, high quality, ground-
water sources. The diversion of the flow from Lulumahu Ditch in Nuvanu
Yalley into a modified slow sand filter is the single example of a

surtace water source presently in use. Raw water quality is excellent
except during rainy periods. .

The more typical surface stream will probably require more extensive
treatment, including the usual purification processes consisting of
coagulation, flocculation, sedimentation, filtration and chlorination.
The desirable points of diversion typically occur far from existing dis-
tridution-transmission works and would require relatively large initial

outlay of capital as well as continual treatment costs.

Pumping costs
will vary from case to case,

Two large windward streams, Kahana and Punaluu, present the best

opporiunities for surface water development. In both cases the streams

largely represent the outflow of groundwater and thuys present the



TABLE §-1

COMPARISON OF DESALTING METHODSl/

Consideration

State of Demonstration
Desian and Construction
Period

Land Requirement

TDS Range

Removal Capabi]ity
Sensitivity to Operating
Conditions

Pretreatment

Production Rate

Waste Disposal
Mechanical Problems
Corrosion

Scaling

Field Cleaning

Water Temperature
System Compiexity

System Pressure
lTeakage)

Energy Demand

0&M Cost

Capital Cost

Unit Yater Cost

Electrodialysis (ED)

Up to 2 MGD, less than
0 years

1-2.5 years based on
size

+4-4 acres

Low TDS

Limited to s5p% per pass
High (voltage, PH, flow,
concentration)

Med. requirement

Slight decrease with time
Lesser problem

Some

Very little

May limit recovery

Easy equipment disassemb]y

Ambient

Medium

Low

8,000 kwh/mgd, direct
Proportion tp DS
Least up tg 4 mgd

Least of a1l methods

Low for low TDS

1/8ased on low TDS angd Plant size of 0.5 to 20 mgd.

SOURCE; [6.10]

Reverse Osmosis (Rp

Up to 4 MgD, less
than 5 years

1-2.5 years based on
size

.7~6.8 acres
Greater than ED

Up to 99% per pass,
removes organics

Low

Modest tg extensive
Decrease with time

Lesser problem

Some

Very little

May limit recovery

In-site chemica]
Cleaning

Ambient
Low

High, Teakage problem

400 kwh/mgd, increases
Somewhat with TDS

1.2-1.8 times Ep up
to 4 mgd

1-1.5 time gp

In range of gp



potential of groundwaterdevelopment first. This potential in both
cases should be thoroughly examined before resorting to surface

water development because there are considerable economic and opera-
tional advantages to groundwater development. After all the ground-
water potentials have been developed, the remaining stream flow can be
developed via treatment plants.

A third possible surface source is the Kalauao Spring area in Aiea.

It is the only one of the Pearl Harbor Springs that presently yields
water that meets mineral quality standards for potable water, but

needs purification to meet all other standards. The highly developed
nature of surrounding land as well as the close proximity of two major
highways are negative factors because of the potential for contamination
beyond the capability of treatment processes. Flow varies from 10 to

15 mgd.

In addition to the above three potential major surface sources, there
are a number of smaller streams in Central Oahu and Honolulu that have
some potential. In central Oahu, Waialua Sugar Company is presently
diverting Kaukonahua, Helemano, Poamoho and Opaeula Streams into its
irrigation system. All of these streams have domestic water supply
potential if given adequate treatment.

Kalihi, Nuuanu and Yaiakeakua (Manoa) Streams in Honolulu have some
potantial for surface water development. The combined mean Flows during
June, 1973, was about 5.5 mgd. The option of combining the flows for
centralized treatment must be weighed against high transmission costs

in an urbanized setting. The straight 1ine distance between Kalihi

and Yaiakeakua is on the order of 20,000 feet; however, the alternative
of three sesparate treatment plants would cost more to operate.

Yield frem surface sources can be substantially increased if Targe storage
reservoirs are available to capture flood flows. However, local
experience with reservoirs has not been good. The only successful

reservoir is Lake Wilson in Wahiawa where local geology is favorabie

for water storage. o~
—

The more typical situation in stream valleys shows narrow elongated
valley floors covered with relatively impervious strata with valley
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sides exposing considerable bare bedrock. Large reservoirs in such &
valley would probably hold water at shallow depths but would prove
to be leaky as more of the valley sides were submerged.

Diversion of stream flows with minimal storage appears to be more
economically feasible, but stream yields will not be large because
flood Fiows must necessarily be passed through due to lack of storage.
Also capture of flood flows will resuit in rapid silting of the
reservoir and loss of storage.

DESALINIZATION OF SEA WATER

This alternative would use techniques similar to desalinization of
brackish water, but utilizing feed water of higher salinity (15,000
to 20,000 ppm}. Humerous studies have shown the cost of desalting
sea water to be two to three times as much as desalting brackish
waters [6.20]. Technical development of desalinization methods
continues to improve and lower product water costs. However, rising
energy costs and inflation tend to negate these gains. This source
of domestic water will continue to be a viable choice, although an
expensive one.

HASTEMATER RECLAMATION [6.21]

The direct reuse of reclaimed wastewatzr is at the Tar end of a scale
ot uses that inciudes industrial, aesthetic and agricultural applica-
tiens. There nas been an undersiandedle reluctance to accept direct

recycling of &reated wastswater for numan consumption in the past.

Historically, there are two emergency instances where virtually direct

reuse was practiced by the necessity 7vor these two cases has long since

passed. Direct reuse is nresently practiced only at Windhoek, South
Africa.

In a1l of the three above cited instances, dire necessity dictated
the direct use, albeit with some dilution. The only alternative was

to do without water. Yhile wastewater would be used for irrigation, it

is unlikely that direct reuse will occur since so many other alterna-
tives are available.




BLENDING

Another technique which could be used here is that of blending water
of high quality with water of lower quality. Water from the more
brackish Pearl Harbor Springs could be blended with high quality water
to meet domestic water quality standards.

INDIVIDUAL DEMIMERALIZATION UNITS [6.22]

A final alternative is the use of compact desalting units for
residential use. There would be some opportunity to use these in
areas having only saline water sources. Each dwelling unit would
purify only water needed for drinking and cooking. Sanitary uses
vwould be met by the saline supply.

Some home desalting units are already in use, and a similar situation
exists in Bermuda where many homes have catchment basins above their
homes for fresh water, with brackish water supplying their other needs.
It may be expected that such dual water suppiy systems will increase
in use over the next 10 to 30 years.
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APPENDIX H

PRIORITY RECOMMENDATIONS

1. Stabilizing or Reducing Per Capita Water Consumption.

* Recommendation: CONTINUE AND INTENSIFY CONSERVATION

PROGRAMS UNDERTAKEN BY THE COUNTY WATER DEPARTMENTS AND THE
MILITARY TO STABILIZE OR REDUCE THE PER CAPITA CONSUMPTION
OF MUNICIPAL WATER. Action agencies: County water

departments and military.

A major factor influencing water demand is a projected
increase in per capita consumption, from 200 gpd on Oahu today to
240 gpd in the year 2000. Stabilizing per capita consumption at
200 gpd or reducing consumption by water conservation measures
offers an immediate opportunity to reduce the need to develop new
supplies, reserve available water supplies for future
generations, and save development, operation, and maintenance

costs.

Aggressive conservation programs by domestic water users on
Neighbor Islands as well as Oahu will provide substantial

benefits.

2. Regulating Pearl Harbor Ground Water Resources.

-

* Recommendation: CONTROL FURTHER DEVELOPMENT OF AND INCREASE

FROM THE PEARL HARBOR BASIN GROUND WATER BODY AND THE
SCHOFIELD HIGH-LEVEL GROUND WATER BODY THROUGH APPLICATION

OF CHAPTER 177, HRS., AS AN IMMEDIATE INTERIM MEASURE,



IMPOSE A MORATORIUM ON INCREASED EXPORT OF WATER FROM THE o

PEARL HARBOR AREA. Action agency: DLNR.

The combined pumpage of the agricultural, municipal, and
military users in the Pearl Harbor area is presently reaching the
estimated limit of sustainable yield. Water levels of monitoring
wells show a steady decline over a period of 65 years. Although
the Pearl Harbor body may currently not be in a critical state,
controls are needed over additional developments and increased
pumpage to ensure the long-term integrity of Hawaii's most

productive fresh water sources.

3. Accelerating Water Source Developments on Oahu.

* Recommendation: ACCELERATE THE DEVELOPMENT OF NEW SURFACE

AND GROUND WATER SCURCES AND ALTERNATIVE SOURCES TO MEET
PROJECTED MUNICIPAL WATER DEMANDS ON OAHU, AGGRESSIVELY
PURSUING RESEARCH TO DETERMINE PRACTICAL DEVELOPMENT

METHODS. Action agency: Honolulu BWS.

Water demand projections for Qahu show a substantial need
for new municipal supplies. All other water requirements, except
for environmental and social values, show only a token increase.
It is estimated that about 100 mgd must be developed

incrementally over the next 20 years.

Untapped ground and surface water sources are available on

Oahu, as shown in Figures 1 and 2. Large ground water supplies

are available in the Windward Qahu areas of Kahuku, Kahana, and P

Koolaupoko. Moderate supplies are available in the Mokuleia,

Waianae, and Hawaii Kai areas.



Streams in Windward Oahu, especially Kahana and Punaluu,
appear most promising for development of large supplies. Streams
in Koolaupoko, mostly perennial, have small flows which can be
easily developed. Stream developments in the Pearl Harbor area

would require large dams to capture flood flows.

Potential alternative sources include: (1) exchanging
low~-quality water developed at Pearl Harbor Springs and at Waiawa
and Waikele streams and treated sewage effluent from Mililani ang
Honouliuli for high-quality irrigation water; (2) blending

brackish water with fresh water; (3) desalting brackish water.

4, Moderating Oahu's Population Growth.

* Recommendation: STATE AND COUNTY GOVERNMENTS TAKE INTO

ACCOUNT THE FINITE LIMITATIONS OF WATER RESOURCES IN
ESTABLISHING POLICIES THAT INFLUENCE THE RATE OF POPULATION
INCREASE AND RELATED URBAN DEVELOPMENT, PARTICULARLY ON

OAHU. Action agencies: DPED, County planning departments,

Current estimates show that Oahu's total available water
supplies that can be developed by conventional means will be
fully utilized by the turn of the century, if current trends
continue. Practically all of the new water demand, based upon
unit consumption of projected population increase, is for potable
water. The pattern of urban development whether concentrated or

sprawled, will determine patterns of water distribution.

As previously noted, several alternatives are available to

balance water supply and demand on Oahu, Untapped resources are
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still available for development; wastewater reuse, blending N

brackish and fresh water, and desalting brackish water are
potentially feasible; and technological breakthroughs might
enhance available water supplies for future years. Conservation
of water by all users would also help to balance supply and

demand.

However, population growth is the primary influence upon
water demand on urbanized Oahu. Even though alternative supplies
may be developed and conservation measures may be implemented,
unless the rate of population growth is decelerated, the water

problem on Oahu is expected to persist.

5. Establishing a Permit System for Water Development and Use.

* Recommendation: THE STATE LEGISLATURE ADOPT A PERMIT SYSTEM

TC CONTROL THE DEVELOPMENT AND USE OF HAWAII'S SURFACE AND
GROUND WATER RESOURCES IN ORDER TO PREVENT DEPLETION AND
QUALITY DETERIORATION, AND PROVIDE FOR AN INDEPENDENT "WATER
USE CONTROL BOARD" TO ADMINISTER THE PROGRAM. Action

agency: Tenth State Legislature.

The Commission finds that an additional measure of public
control over water development and use is warranted. Increasing
competition for limited water supplies and the shortcomings of
court decisions bearing on water use allocation make clear the
need for administrative regulation of water use under statutory

principles.



A suggested "Water Use Control Act" appended to this report
details a comprehensive water use control program. The proposed
program, administered by an independent "Water Use Control
Board," would regulate the use of surface and ground water by
permit on the basis of reasonable and beneficial use in the

public interest.

The 13978 Constitutional Convention's amendments on water
resources (Article XI, Section 7) calls upon the legislature to
provide for the regulation of Hawaii's water resources in the
public interest. The Commission feels that the proposed act
meets the intent and requirements of the Constitutional

amendment.

6. Formulating a State Water Code.

* Recommendation: THE LEGISLATURE AUTHORIZE THE FORMULATION OF

A COMPREHENSIVE WATER CODE BY A DESIGNATED AGENCY TO DEFINE
EXPLICITLY WATER RIGHTS IN HAWAII AND TO DELINEATE THE ROLE
OF GOVERNMENT IN WATER MANAGEMENT. Action agency: Tenth

State Legislature.

Water legislation in Hawaii has evolved over the years in
response to specific needs on a piecemeal basis which has often
resulted in overlapping administrative powers. Also, the recent
"Hanapepe case" has unsettled Hawaii's traditional system of
surface water rights. An apparent need has arisen for statutory
clarification of surface and ground water rights by the

Legislature. The courts then would have a statutory basis upon
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which to decide water controversies rather than rely entirely on

case law.

A Water Code, formulated jointly by appropriate legal,
water, political and other disciplines, should define rights to
natural waters, overcome significant deficiencies in existing
legislation, enunciate a basic water resources policy, and

enhance water management efficiency among government agencies.

7. Satisfying Water Information Needs.

* Recommendation: ACCELERATE AND IMPROVE PROGRAMS FOR

GATHERING AND UTILIZING INFORMATION ON WATER RESOURCES,
INCLUDING SUSTAINABLE YIELDS, WATER DEMANDS, WATER

COMNSERVATION OPPORTUNITIES, METHODS AND COSTS OF WATER
DEVELOPMENT, AND ASSESSMENT OF ENVIRONMENTAL IMPACTS OF

DEVELOPMENT. Action agency: DLNR.

As demands approach the sustainable yield of water sources
currently developed, there is a particular need for a variety of
water information to determine precisely the feasibility of
demand and supply alternatives. Much of the information acquired
in the past has been and is contributing to the present state of
technology. However, with computer capabilities, present data

bases often are inadequate to utilize computer capacities fully.
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OTHER RECOMMENDATIONS

B. Upgrading Rural Water Service.

* Recommendation: UPGRADE MUNICIPAL WATER SERVICES IN RURAL

COMMUNITIES TO MINIMUM DELIVERY, QUANTITY, AND QUALITY

STANDARDS. Action agencies: County water departments.

The Commission visited some rural communities on Mauj and
found substandard water systems. Most of the rural water systems
are modest in size and relatively simple in facility
requirements. Upgrading the systems would mainly require
replacement of deteriorated pipelines, storage tanks, and
diversion structures. The cost of the improvements would be
modest compared to major water development projects and would

help to preserve rural lifestyles and agricultural production.

9. Supporting Agriculture.

* Recommendation: PROVIDE IRRIGATION SERVICES IN SUPPORT OF

AGRICULTURE, WITH EMPHASIS ON DIVERSIFIED CROP AND

AQUACULTURE PRODUCTION. Action agency: DLINR.

The Legislature, through the Hawaii State Plan, has adopted
a state policy to support agriculture in general and diversified
crop and aquaculture production in particular to strengthen
Hawali's economic base. Opportunities to provide irrigation
services in support of plantation and diversified agriculture and
aquaculture are many. Tolerance to lower quality water and to
treated sewage effluent provide a broader range of potential

water
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supplies for agricultural uses than for domestic use,

10. Protecting Water for Environmental and Social Values.

* Recommendation: ESTABLISH A COMPREHENSIVE STATEWIDE MINIMUM

STREAMFLOW CONTROL PROGRAM TO PROVIDE AND PROTECT WATER
RESOURCES FOR ENVIRONMENTAIL, AESTHETIC, AND RECREATIONAL

USES. Action agency: DLNR.

The usual assessments of current water use and projections
of future demands account for traditional uses ~ municipal,
agricultural, industrial, and military - but do not include water
for environmental, aesthetic, and recreational purposes. This
deficiency is being increasingly recognized in planning,
development, data, research, and regulation programs. However,
to date there are no specific government or private programs to
provide and protect water resources for environmental, aesthetic

and recreational uses. The need for such a program is apparent.

11. Financing Water Programs and Projects.

* Recommendation: UTILIZE THEL STATE FUNCTIONAL PLAN ON WATER

RESOURCES TO GUIDE STATE FUNDING OF WATER PROGRAMS AND
PROJECTS, CONSIDERING STATE COST-SHARING IN AND SUPPORT OF
BOND FINANCING FOR COUNTY PROJECTS, COORDINATION OF FEDERAL
FUNDING OF STATE AND COUNTY PROGRAMS AND PROJECTS, PROMOTION
OF CONSERVATION PROGRAMS, AND SUPPORT OF RESEARCH PROGRAMS

BY AGENCIES BENEFITTING FROM THE RESULTS.

Action agency: DLNR I
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The Hawaii State Plan calls for the development of a water
Teésources functional Plan for submittal to the 1980 regislature

for adoption. The functional plan is required to specify

12, Balancing Urban Growth and Water Developments,

* Recommendation: BALANCE THE RATE OF URBAN DEVELOPMENT WITH

THE RATE OF MUNICIPAL WATER DEVELOPMENT. Action agencies:

County Planning departments and water departments,

for development, With proper long-range Planning by municipal,
agriculture, industry, ang military water agencies and
coordination with land use Planning, a balance may be achieved

between water development and urban growth.

13. Optimizing water Development on Qahu.

* Recommendation: OPTIMIZE ISLANDWIDE WATER DEVELOPMENT ON

OAHU, CONSIDERING THE ISLAND'S FULL RANGE oOF HYDROLOGIC
POTENTIALS AND LIMITATIONS AND REASONABLE COSTS. Action

agency: DILNR.



Development of new water supplies on Oahu may be realized in P
three time frames, although each activity begins at the same
time. The development of available surface and ground water
Sources and alternate supplies have been discussed under the
section on accelerating water source developments on Qahu. A
third alternative more complex and comprehensive, involves
optimizing the development and management of the entire island's

water resources.

Specific actions include: (a) developing high-level ground
water at Schofield plateau and rehabilitating the storage
capacity of dike compartments in the Koolau Mountains by
bulkheading selected tunnels for use as pPeaking sources to
augment Pearl Harbor and Honolulu basal ground water sources
during summer months, (b) stabilizing pumpage from wells as much

as possible to minimize mixing and the consequent thinning of the

fresh ground water body, (c) controlling well spacing and drafts

of new wells to increase the sustainable yield of the Pearl
Harbor and Honolulu ground water basis, and (d) limiting use of
highly saline or low quality water for irrigation in areas where

infiltration might degrade the fresh ground water lens.

14, Optimizing Water Development on Maui.

* Recommendation: OPTIMIZE ISLANDWIDE WATER DEVELOPMENT ON

MAUI, CONSIDERING THE ISLAND'S FULL RANGE OF HYDROLOGIC
POTENTIALS AND LIMITATIONS AND REASONABLE COSTS. Action

agency: DINR. Ty
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Maui has two major water source areas, the northern half of
West Maui and the northern third of East Maui. Major demand
centers are located at Lahaina, Wailuku-Kahului, Kihei-Makena,
and Kula. The estimated sustainable yield of the Wailuku-Waihee
ground water body may be the limiting factor to continued water

development for export beyond the Wailuku-Kahului area,

Long~range actions to optimize development of Maui's water
resources may include the following: (1) limiting the export of
water from the Wailuku-Kahului areas to quantities presently
planned, (2) limiting development of ground water in the
Wailuku-Waihee area to the basin's sustainable yield, (3)
developing additional water supplies in northern East Maui to
meet the needs of central Maui, (4) developing separate systems
in the lower Kula area for domestic an irrigation water services,
and (5) optimizing the development of the low-head ground water
body in the Lahaina district by modifying well spacings and

drafts.
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