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June 24, 1983 ‘%\eﬁ? NG
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TOs HONORARLE TILETEN R, ANDERSBON, MAYOR
Viaz AHDREW T.7. CHANG, HARAGING DIREBECYGH
PRCH RAZU HAYASHIDA, R0ARD OF WATER SUPPLY
SUBIECT PINAL ENVIROHMDHTAL LIPACT STATEHMENT (EIS)
FOR_ICLPRAA VELL

we recommend vour acceptanca of the EIS for our propesed water
development project,  Ths IIS complies with all the requirements
of Chepter 343, dawaii Revised Statutes.

cording Lo Chupter 343, your acceptancs iz a formal

ﬁﬁrrz nation that the BIS adequately describes identifiable
Vive wnuwtgi impocts 2nd h&tiﬂﬁ&6+ﬁﬂlly responds Lo commonts
during the rezview of the 3tatemont,
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The IGlekaa Well predect would add 0.3 million gellons of water
to the Windward-ionolulu Water Districet. This zource is
necasraly Lo neet proiscted demands due to populaticon growth.

Wa have enclozsd a copy of the environmental document Zor your
informarien.

If veuw have any questicns, pleast contact me at 327-6180.
#
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XAZU HAvA Ipﬁ’
nager nd Chief Enginae

CONCUR: ACCREPTED:
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2F.
Andrew [.7. Changg Eileen X, Andarscn, Hayor
Hanaging Director City and County <f Honolulu
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becc: Managing Director

cc: K. Hayashida, ‘L. Whang
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SUMMNMARY

The Homolulu Board of Water Supply (BWS) is proposing to install a pump
and related infrastructure to bring the existing Iolekaa Well into
production by 1984. The project site is a terrace cut into a weathered
basalt ridge which separates Haiku and Iolekaa Valleys in Kameohe, Oahu.
Approximately 0.3 million gallons per day (mgd) will be pumped from
Iolekaa Well into an adjoining reservoir. This will "free" the same
amount of water from the Haiku Tunnel to service windward Oahu from
Kaneohe through Waimanalo. Any surplus water would be exported to the
Honolulu Water District.

Iolekaa Well is located between Haiku and Iolekaa Streams, both of which
are tributaries of Heeia Stream. During dry periods, Heeia Stream is the
source of much of the water entering the Heeia Meadowlands, a 155 acre
coastal wetland. Heeia Stream has been altered with both lined concrete
channels and elevated culverts. Almost all stream macrofauna in Heeia
Stream and its tributaries are common introduced species such as
swordtails and guppies. The Heeia Meadowlands provide habitat for two
species of endangered endemic waterbirds: the Hawaiian gallinule and-
coot. No rare or endangered native species of vegetation are present
within the Meadowlands.

During dry periods, Iolekaa Stream gains most of its base flow above an
elevation of 390 feet, and Haiku Stream gains most of its base flow below
an elevation of 320 feet. Because the static head of ground water being
tapped by Iolekaa Well is 321 feet, the well is unlikely to significantly
affect the low flow of Iolekaa Stream. However, over the long term, it
is possible that the cumulative pumping of 1.0 mgd from the new BWS Haiku
Well and 0.3 mgd from Iolekaa Well may reduce the base flow of Haiku and
Beeia Streams.

In order to determine long-term impacts, the BWS will contract with the
U.S. Geological Survey to reactivate a gaging station on Haiku Stream at
an elevation of about 270 feet and take supplemental stream flow
measurements at lower elevations. Pumpage from the BWS Iolekaa and/or
Haiku Wells will be reduced whemever necessary to implement any minimum
stream flow standards established by the State.

Because additional well gites will be needed to meet Oabu's growing water
needs, the BWS has rejected the "no project" alternative. Other feasible
approaches to Ozhu water demand include conservation, use of high quality
irrigation water made available by urbanization of sugar cane fields,
exchange of brackish water for high quality irrigation water, and
possibly seasonal "peak-load" water prices.
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I.

DESCRIPTION OF THE PROPOSED PROJECY

A. LOCATION

Iolekaa Well (DOWALD No. 2549-01) is located at an elevation of 485
feet on a terrace cut into the north side of a ridge which separates
Haiku and Iolekaa Valleys in Kaneohe, Oahu. (Figure 1) It is sited
on a 1.767 acre City owned parcel identified by Tax Map Key: 4=
27:11. The parcel is within the State Urban District and is City
zoned R=1. Access to the well site is from a road easement at the
mavka end of Hololio Street in the Haiku Plantation subdivision.

B. DESCRIPTIONR

Iolekaa Well was drilled and test pumped inm 1966 and then capped.
The well is 421 feet deep and has 305 feet of casing with an inside
diameter of 12 inches. When completed, the static head was at 321
feet. In 1967, a 0.5 million gallon Board of Water Supply reservoir
was constructed adjacent to the capped well. (Plates 1 and 2) This
reservoir stores water from Haiku Tunnel and primarily serves the
HBaiku Plantation subdivision.

The Board of Water Supply (BWS) plans to install a pump and related
jnfrastructure to bring lolekaa Well into production by 1984.
Approximately 0.3 million gallons per day (mgd) will be pumped from
Iolekaa Well into the adjoining reservoir. This will "free' the same
amount of water from the Haiku Tunmel to service windward Oahu from
Raneohe through Waimanalo. Any surplus water would be exported to the
Honolulu Water District.

Proposed facilities will cost an estimated $0.5 million at 1981
prices. Facilities will include a submersible pump (to nuffle pump
noise), a 5' x 16! motor comtrol center, a 1,000 gallon hydro-
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pneumatic tank, and an 11' x 18' pump room primarily contaiming
hydropneumatic system pumps and controls, an gir compressor, an
irrigation pump, and a chlorinator. The pump room, motor control
center, and hydropneumatic tank will be partially sunk into the
hillside msuka of Iolekaa Well while other facilities will be placed
on the open terrace close to the well. A site plan is shown in Figure
2. No alterations of Iolekaa Well are proposed.

C. OBJECTIVES

The de facto Oahu population served by the BWS is projected to
increase from 737,300 in 1980 to 912,800 in the year 2000. The BWS
plans to develop water from a number of sources including Iolekaa

Well in order to accommodate projected growth. It is estimated that

the average daily island-wide municipal water demand including all
public, residential, commercial, industrial, and agricultural uses
supplied by the BWS will incresse from 130.1 mgd in 1980 to 181.0 mgd
in the year 2000. The anticipated 50.9 mgd twenty-year increase in
demand will be used primarily to meet the needs of leeward Oahu.
These estimates are based om 1978 "II-F" population projections by the
State Department of Planning and Economic Development and use
assumptions about population and employment distribution provided by
the City Department of General Planning.

On the average, about 75.% mgd of the water supplied by the BWS to
leeward Oahu in 1981 was withdrawn from the Pearl Harbor basal water
lens. To prevent further salt water encroachment into the fresh
water lens, the Board of Land and Natural Resources (BLNR) has limited
BWS withdrawals from the Pearl Harbor aquifer to an average of 76.95
mgd. In order to meet the increasing demand for water, water
development projects in windward Oahu have been accelerated. (Ref. 4)
Water from windward sources not used for windward needs will be pumped
around Makapuu to Hawaii Kai. This may "free" water from leeward
sources that now is used in Hawaii Kai for use elsewhere in the
Honolulu Water District.
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In the event that the BWS is unable to accommodate water demand, then -

the BWS will be forced to deny hook-ups or to not issue new water
meters larger than 5/8" (adequate for a single family home). In
effect, this would impose a moratorium on most new development until
such time as new water Sources are developed.
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II. DESCRIPTION OF THE ENVIRONMENTAL SEITING

Potential areas of concern for an analysis of Iolekaa Well's
environmental impacts include the project site, nearby streams tributary

- to Heeia Stream, and the Heeia wetlands into which Heeia Stream flows.
If Tolekaa well significantly decreases stream flow, then there could be
adverse effects on stream and wetland fauna.

o A. PROJECT SITE

‘ l. Aesthetics. Iolekaa Well, the adjoining BWS reservoir, and
- the terrace on which they are situated are shown in Plates 1 and
— 2. The project site is at the mauka end of a steep access road
and is visible from a few houses in the Haiku Plantation
Subdivision. A row of eucalyptus trees makai of the project area
shields most of the site from view from Kaneohe.

L

L]

2. Soils. The terrace area and adjacent slope shown in Plate 2
are weathered basalt which have been denuded of top soil.
Undisturbed soil on the surrounding slopes is well-drained siity
clay developed on colluvium from the Koolau Range. The Soil
Conservation Service has classified soils in the area as Lolekaa
series. [Ref. 32, p.83, Map 59]

L)

]

‘]

) 3. Climate. Most rain in Kaneohe results from cooling of warm
= moist air when the predominant northeast trade winds are deflected
up by the Koolau Range. Kona (southerly) winds occasionally bring
rain to the entire island. Average amnual rainfall increases from
50" near the coast to 100" near the crest of the Koolau Range
immediately inland of Iolekaa Valley. At the project site, rain-
fall averages 75" per year. The average monthly temperature at
the well site ranges from 69° to 79°. [Ref. 20, pp. 8, 91
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4. Air Quality and Noise. There are no significant air
pollution sources in the project area. Noise measurements were
made at the project entrance gate in the afterncon on a day with
light trade winds in February 198l. The ambient sound level
ranged from 40 to 45 dBA, which is typical of rural settings.

S5« Vegetation and Wildlife. The terrace area and adjacent slope
were cleared of vegetation when grading took place in 1966.
Absence of top soil has retarded return of plant life. Most of
the grasses and shrubs present are introduced species and none are
rare native species.

The vegetation at the project site does not provide habitat for
any rare or endangered species and is not particularly attractive
to introduced species. No animals were observed during a site
inspection in February 1981,although native forest birds could
conceivably visit the site.

6. Current Use. Access to the project area is restricted by a
chain link fence and locked gate at the end of the access road.
Hence, the project area is used only by the BWS as described
above.

7. Infrastructure. Water and electrical power are available at
the site. Sewer and gas service are not.

8. Archaeological Features. The nearest known archaeological
site ia the Leleahina Heiau (Site No. 329), located on a ridge on
the opposite side of Iolekaa Valley [Figure 1]. Eeeia Fish Pond
(Site No. 327) has also been designated as g historical site, It
is unlikely that there ever were archaeological remains at the
project area. Grading of the terrace and adjacent slopes has
virtually eliminated any possiblity of finding Hawaiian artifacts.
Should any such materials be encountered during construction, work
will be stopped and the State Historic Preservation Officer
notified.
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9. Geology. As shown in Figure 3, Iolekaa Well pemetrates flows
of the Koolau volcanic series. The well is in the "dike complex"
where volcanic dikes are numerous and closely spaced. Also shown
in Figure 3 is Haiku Well which penetrates lava from the Honolulu
volecanic series {(Haiku Basalt) and underlying consolidated
alluvium before entering Koolau basalts in the marginal dike zone.

10. Hydrology. Infiltrated rainfall is stored as high level
ground water in the permeable basaltic lava flows of the Koolau
Range between relatively impermeable intrusive basaltic dikes.
Dikes are formed by molten rock which solidified in the fissure
vents of volcanoces. Because dikes are frequently oriented at
oblique angles to each other, dike compartments are thought to be
shaped like irregular prisms. Dike compartments containing the
highest ground water head coincide with the higher rainfall
portions of the Koolau crest. Although the general pattern of
ground water movement is toward the ocean, local flow directions.
are complicated by the shape of dike compartments and by erosion.
High level ground water moves gradually from dike compartments
with higher head teo compartments with lower head. Water from dike
regervoirs can also discharge directly into streams which have cut
into the water-bearing rocks or seep through permeable alluvium
and then into streams. Ultimately, ground water which is not lost
to evapotranspiration discharges into the ocean via streams,
offshore springs, or leakage through basaltic rocks and alluvium.

As shown by high drawdown of the water level in Iolekaa Well
during test pumping in January 1966, the well taps ground water in
a relatively small dike compartment or in rocks of low
permeability. Drawdown stabilized at 118 feet for a pumping rate
of 420 gallons per minute (0.6 mgd). The atatic head of well
water was about 321 feet before test pumping. [Ref. 21] By
comparison, the maximum elevation of ground water in the Koolau
Range mauka of Iolekaa Well is known from borings for the H-3
Freeway to be more than 1,000 feet. [Ref. 24] Spring fed f£low of
North Halawa, Moanalua and other streams at this elevation
suggests ground water discharge from high level dike reservoirs.



rL LEGENRD ’ DR R . ..'.'- e i 2
=== : mmmm==x | Kaneche ) ] ‘ ) ":"_

Fishing Plar - ow. - .0 - -

RECENT SEDIMENTARY ROCKS
Ba - Unconsolidated Noncalcareous Deposits

*
2yl
2L TeTs

QUATERNARY SEDIMENTARY ROCKS
—.1 Qa - Consolidated Noncalcareous Deposits

LN

QUATERNARY IGNEOUS ROCKS (HONOLULU VOLCANIC SERIES)
¥ Qhb — Haiku Basalt
Qht — Haiku Tuff

TERTIARY IGNEOUS ROCKS (KOOLAU VOLCANIC SERIES)
Tkdc — Koolau Dike Complex

BOARD OF WATER SUPPLY
IOLEKAA WELL

FIGURE 3
GEOLOGY MAP

SCALE: I* = 2060'

F



|

3 [..)

|

(S = (=

-

.3

]

1}. Natural Hazards. There are no known natural hazards at the
well site. According to the County Flood Insurance Rate Maps,
the project site is located in an area designated Zone D, which is
an area of undetermined, but possible flood hazards. However, the
site is at the top of a knoll making the possibility of flooding
unlikely. [Ref. 25]

12. Traffic. Access to the project site is via an easement at
the end of Hololio Street.

HEEIA STYREAM AND TRIBUTARTES

1. Hydrology. As shown in Figures 1 and 4, Haiku Stream and
Iolekaa Stream are tributaries of Heeia Stream. Like most
perennial windward Oahu streams, the primary source of their
discharge is dike-impounded ground water. Above an elevation of
200 feet, these streams gain water where they have cut into dike
reservoirs of the Koolau Range. Below this elevation, no dikes
are exposed and dike water can only reach the stream beds after
seeping through alluvium. Since Iolekaa Steam is perched on
consolidated alluvium, [Figure 3] it cam also gain flow from
rainfall stored in unconsolidated surface alluvial material
overlying relatively impermeable alluvial conglomerates. Haiku
Stream can also gain flow from rainfall stored in surface alluvium
and in lava flows of the Honolulu volcanic series {(Haiku Basalt).
During storms, stream flow is temporarily increased by surface
runoff.

In 1940-41, the 1,320~foot BWS Haiku Tunnel (DOWALD No. 2450-01)
was excavated in Haiku Valley at an elevation of 550 feet in order
to develop dike-impounded ground water for domestic use.
Construction of the Haiku Tunnel lowered the elevation of ground
water in the area and is thought to have reduced the discharge of
high level springs feeding Haiku, Iolekaa, and (perhaps) Kahaluu
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Streams. Construction of a 393-foot BWS water-development tunnel
in Kahaluu Valley (DOWALD No. 2651-01) in 1946 at an elevation of
585 feet is believed to have had a similar but less pronounced
effect. [Ref. l14; Ref. 18, p. M11; Ref. 20, pp. 102~3]

Water from the Haiku Tunnel is carried in a transmission main

across the property of the U.S. Coast Guard Haiku Omega Station.

As a result of an informal agreement, the Omega Station has an
unmetered hookup to the transmission main near the tunnel portal.
About 0.005 million gallons is pumped to the Omega Station every 3
to 4 weeks. [Ref. 33]

For several decades the BWS did not restrict the £low of water out
of Haiku Tunnel, and the Coast Guard pump would occasionally suck
air and burn out its bearings. To protect the Coast Guard pump,
and to store water for use during periods of high demand, the BWS
installed a back pressure valve on the transmission main near the
Omega Station entrance gate. Beginning sometime in 1979, as
evidenced by the decrease in water yield from Haiku Tunnel (Table
1), the back pressure valve has been used to keep the transmission
main and Haiku Tunnel portal full of water.

For the last several years, water pressure at the Haiku Tunnel
bulkhead has been maintained at a steady 13 to 14 pounds per
square inch. Hence, restriction of flow from the tunnel has
created a reservoir of water with a static head 30 to 32 feet
higher than the elevation of the tunnel invert (550 feet).
Despite increased water pressure, BWS personnel have not observed
leakage or springs in the vicinity of the tunmnel bulkhead.
However, effects on the flow of Haiku Stream are unknown.

Because the BWS Haiku Tunnel is higher than the BWS Luluku Tunnel,
and both tunnels are connected to the same water system, use of
the back pressure valve on the Haiku transmissior main has
increased average annual yield from the Luluku Tunnel by over 0.5
mgd. This may have reduced leakage from the Luluku Tunnel which
fed Luluku Stream.

The only long-term USGS gage on Haiku Stream is located at an
elevation of 272 feet [Station H~3 on Figure 4]. Stream flow was

-]12-
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Fiscal
Year

1981

1980

1979

* 1978

* 1977

* 1976

* 1975

1974

1973

1972

1971

July
0.59
1.09
1.50
1.60
1.80

1.80

1.29

1.98

2.09

2,06

* Esgtimated

Source:

BWS

Aug

Sept

[Million

Oct

TABLE 1

HAIRKU TUNNEL YIELD
Gallons Per Day]

Nov

Dac

0.98

1.11

1.50

1.60

1.80

1.80

1.70

1.20

1.90

2.03

2.11

1.01

1.08

1.50

1.60

1.75

1,75

1.70

1.29

1.79

1.77

2.26

0.99

1.09

1.48

1.60

1.75

1.75

1.70

1.40

1.78

1.78

2,02

1.10

1.04

1.25

1.60

1.70

1.75

1.80

1.38

1.99

1,96

2.01

1.05

1.10

1.02

1.60

1.70

1.80

1.80

1.50

1.81

1.76

1.80

Jan

===

0.88

0.96

0.99

1.55

1.65

1.75

1.88

1.62

1.61

1.84

1.88

w]3-

Feb

Apr

May

June

Mean

1.03

0.58

1.00

1.55

1.65

1.80

1.81

1.70

1.75

1.96

1.92

0.96

0.68

1.06

1.50

1.60

1.85

1.82

1.70

1.70

2.10

1.84

0.94
0.65
0.99
1.50
1f65
1.85
1.83
1.70
1.70
2.09

1.78

0.99
0.67
1.01
1.50
1.65
1.85
1.85
1.70
1.61
2.00

2.02

1.00

0.71

1.03

1.50

1.65

1.85

1.85

1.70

1.47

2.00

2.02

0.98
0.90
1.20
1.56
1.69
1.80
1.79
1.51
1.76
1.95

1.98

e, s
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monitored between 1914 and 1919, and sgain between 1939 and 1977.
The mean stream discharge at this station was approximately l.4
mgd. The instantaneous maximum recorded discharge was 3,710 mgd
(on 5/2/65) and the minimum was 0.13 mgd (on 7/20/57 and 9/17/61).
The only long—term USGS gage on Iolekaa Stream is located at an
elevation of 320 feet [Station I-2 on Figure 4}. Stream flow was
monitored between 1940 and 1970. The mean stream flow was 0.4
mgd. The jnstantaneous maximum recorded discharge was 515 mgd
(on 5/2/65) and the minimum was 0.04 mgd (on 2/12/67). [Ref. 17,
pe 250; Ref. 19, p. 159] In addition to its long-term gages, the
USGS has taken miscellaneous measurements along Heeia Stream's
tributaries during dry periods when ground water supplies all of
the stream base flow. Available flow data in mgd and measurement
points are summarized in Figure 4,

While the complexity of the dike zone makes it extremely difficult
to predict how ground water will move when BWS wells are pumped,
the data presented in Figure & provides useful information om the
elevation at which water enters the Heeia Stream system. Both
tributaries are fed by grousd water above an elevation of
approximately 400 feet (i.e. measurements at that elevation record
base flow). In general, both streams gain water down to an
elevation of at least 90 feet (the lowest stream measuremeant
point). The data in Figure 4 shows that Haiku Stream has a
significant gain in base flow between the elevations of 272 feet
and 145 feet, but Iolekaa Stream has only minor gains over the
stretch that has been measured. (Om several occasions the base
flow of Iolekaa Stream decreased, probably due to storage in the
alluvium of the stream bed.) These differences in water gain
reflect variations in the structure of the dikes through which the
streams have cut, and the relative capacity of the stream
watersheds to store rainfall in surface alluvium.

2. Stream Fauna. Hawaii's native stream macrofauna includes 8ix
species of £ish, two species of shrimp, and two species of
mollusk. {Five of the fish species are endemic and one oCCUIrS
naturally elsewhere in the Pacific Basin.) In addition to the
native aquafauna, at least fifteen species of introduced £ish and
two species of introduced crustaceans are commeonly found in
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Hawaiian Streams. While the endemic species live and spawn in
fresh water, hatchlings from their eggs must spend a period of
development in the ocean and then migrate upstream. Man-made
alterations of stream channels can elimibate stream habitat and
create barriers to upstream migration of native species,
Reduction of base stream flow by water development projects also
can create conditions which favor introduced species. [Ref. 9,
pp. 27-30; Ref. 12, pp. 6-14]

Heeia Stream has been altered with both lined concrete channels
and elevated culverts. As previously discussed, average and base
stream flow have been reduced by BWS water—development tunnels in
the 1940s.

Two recent surveys of Heeia Stream makai of the lined chamnels and
culverts (at Rahekili Highway) found that almost all stream
macrofauna were introduced species. (See Appendix B.)
Swordtails and guppies were the most abundant aquatic organisms.
Two of the more common species of native goby were present in the
lower portion of Heeia Stream, but native shrimp and snails were
pot observed. Mauka of Heeiz Stream channel alterations, the same
surveys found that almost all Haiku Stream macrofauna were intro-
duced species. Guppies were the most abundant aquatic organisms.
One of the native species of shrimp (Atva biseulcata) was present,
but native f£ish and mollusks were not observed. [Ref. 9, p. 1273
Ref. 12, pp. 7,11] Iolekaa Stream was not surveyed in these
studies due to its low flow. However, casual observations by VIN
Pacific personnel in February 1981 found its fauna to be similar
to Baiku Stream. A number of Hawaii's native stream fauna axe
considered to be endangered or threatened (though not officially
listed under the Endangered Species Act). However, none of these
have been found in the Heeia Stream system.

3. Agricultural Water Use. A BWS field survey for the Haiku
Well EIS found four agricultural enterprises which use water from
Heeia Stream and its tributaries: a small taro patch at am
elevation of about 300 feet adjoining Iolekaa Stream, a small
truck farm where Heeia Stream enters the Heeia Meadowlands, and
two cattle ranches at the makai end of the Meadowlands. However,
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one of the ranches is primarily dependent on water supplied by the
BWS. The total amount of agricultural use of stream water is
estimated by the Hawaii Agricultural Reporting Service as less
than 0.005 mgd. [Ref. 35, p. 18]

HEEIA MEADOWLANDS

1. Hydrology. The Heeia wetlands currently consist of a 35 acre
mangrove swamp and approximately 120 acres of low wet grassy
meadowlands along the makai portion of Heeia Stream. [Figure 3]
An abandoned 85 acre fishpond is located at the mouth of Heeia
Stream. Heeia Stream is the principal source of fresh water
entering the fishpond. [Ref. 12, p. 40] Average annual rainfall

on the Heeia wetlands (50 to 55 inches) is about equal to average.

annual evapotranspiration. [Ref. 20, pp. 8, 9, 20-22] The
wetlands are situated over the dike complex and are formed by
ground water coming to the surface as it flows seaward. Heeia
Stream helps to maintain the wetlands when the water table
periodically drops with dry weather. Low soil permeability and
low gradient promote constant saturatiom. Simce 1930, the
wetlands have declined in area, which in part may be due to a
permanent lowering of the water table. [Ref. 12, pp. 36, 46]

2. Vegetation. In 1900, as a result of extensive rice and taro
Production, the Kaneche Bay Region contained an estimated 1,300
acres of wetlands. Large parts of what are now the Heeia wetlands
were also under cultivation. By 1968, because of urbanization and
the decline of wetland agriculture, the Heeia wetlands comprised
155 acres of the estimated 222 acres of wetlands remaining in the
Kaneohe Bay Region. Because the Heeia wetlands are pPrivately
owned, within the State Urban District, and zomed R-6 by the
County, they also are threatened with residential development.

Since the establishment of mangroves in Hawaii during the 1930s,
two species of mangroves have formed dense growths around the
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mouth of Heeia Stream and most of the interior perimeter of Heeia
Fishpond. Hau and milo are present, but not abundant, in the
mangrove swamp. The predominant vegetation in the wet meadowlands
is paragrass. Primrose willow, bulrush, arrowhead, and honchono
grass are also common. No rare or endangered native species are
present. [Ref. 1, pp. 89-93; Ref. 12, pp. 40-42]

3. Fauna. The Heeia wetlands provide habitat for two endangered
endemic waterbirds: the Hawaiian gallinule and coot. Other birds
frequenting Heeia marsh jnmclude the black crowned night heron,
cattle egret, Hawaiian owl, and yvarious shorebirds. [Ref. 12, p.
42; Ref. 11, p. 1091 The Hawajiian Waterbirds Recovery Plan
classifies the Heeia wetlands as a "secondary" habitat for
endangered waterbirds, i.e., an area that should be preserved, but
of lower priority than other areas. However, Dr. Robert
Shallenberger, who is one of Bawaii's leading authorities on

native waterbirds, considers the Heeia marsh to be of major signi—

ficance as habitat for the Hawaiian gallinule. [Ref. 10, p. 393
Ref- 11, pp- 105, 109]

The U.S. Fish and Wildlife Service believes that lowering of the
water table in the Heeia wetlands (association with reduction of
Heeia Stream flow in the 19408) has caused significant adverse
impacts on waterbird habitat., Habitat has also been adversely
affected by inland erosion, artificial f£illing, and introduction
of predators. [Ref. 12, p. 46] Without artificial creation of
shallow water impoundments and removal of excess vegetation, the
quality and quantity of waterbird habitat is likely to
continuously decline as silt- is trapped within the Meadowlands and
mangroves encroach within the Heeia estuary. [Ref. 11, p. 263]
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ITI. EHVIRONMERTAL IMPACTS AND MITIGATION MEASURES

A. PROJECT SITE

The proposed action will increase the number of structures on the
Project site. However, the site is only visible from the several
residences located nearby. The pump for the well will be a
submersible type to prevent noise from annoying nearby residents.

Construction-related impacts such as dust and erosion will be
minimized by standard mitigation measures. Erosion will be
controlled by limiting the cut areas and by landscaping. Dust will be
controlled by sprinkling as required. Construction noise will occur
only during daylight hours Monday to Friday. Contractors will maintain
their equipment to minimize noise and and exhaust emissions in
compliance with DOH codes. Comstruction equipment will mostly remain

on site and will not significantly affect traffic in the Haiku

Plantation Subdivision.

Development of production facilities for the most part will only
require removal of a few common introduced plantgs. No rare or
endangered species will be affected. Likewise, development of
proposed facilities will not affect any rare or endangered species of
birds, mammals, or snails. Effects on common species also will be
negligible.

There are no known archaeological resources at the Iolekaa Well site.
Enown sites in the area are too distant to be affected by the proposed
action. If any cultural materials are encountered, then construction
will stop and the BWS will motify the DLNR Historic Sites Office.

B. HEEIA STREAM AND TRIBUTARIES

Since ground water is the source of the base flow in Heeia Stream and
its tributaries, removal of ground water potentially could reduce
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stream flow. The degree to which water withdrawal from Iolekaa Well
would affect Iolekaa or Haiku Stream is very difficult to predict
since the relationship between stream flow and ground water is very
complex. There are four basic ways that a well in a dike compartment
could reduce stream flow:

1) If the dike compartment tapped by the well directly discharges
to the stream, and if the well lowers the water level below the
discharge point, then an immediate reduction in stream flow would
occur. This effect could be anticipated if the well is close to
the stream and the water level (static head) in the well prior to
pumping is at a slightly higher elevation relative to a nearby
spring or point of water gain within the stream bed.

2) The dike compartment that is tapped by the well might not
directly discharge to the stream, but it might overflow into other
dike compartments or alluvium which at some lower point discharge
into the stream. If this overflow is intercepted by the well then
the lower dike compartments or alluvium might not have excess
water to discharge to the stream. The well could thus reduce or
eliminate a point of stream gain at an elevation below the static
head of the well. This effect may not be detected by standard
test pumping procedures, but might show up only after a long
period of drawdown in the dike compartment.

3) The previous two avenues of impact to stream flow have been
based on the idea of water overflowing the top of a dike
compartment. However, water also flows through dikes. The amount
of this leakage is & function of, among other things, the water
pressure in dike compartments. If a well lowers the head in a
dike compartment, then there would be less pressure and less water
would leak out. If this leakage shows up as a spring, then the
flow of the spring would be reduced.

4) In cases where water flows through dikes, if a well lowered
the water level in one dike compartment, then there potentially
could be greater leakage from adjacent ("upstream™) compartments.
Other things being equal, if two dike compartments are
hydraulically connected, then the leakage between them will be
proportional to their difference in head. Henmce, it theoretically
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is possible for a well to increase leakage out of "upstream" dike
compartments and thus reduce dike reservoir discharge into streams
above the static head of the well. However, given the complexity
of prismoidal dike reservoirs, it is much more likely for a high
level well to affect stream base flow below rather than above the
static head of the well.

Unlike wells, water development tunnels typically drain many dike
compartments and can have far-reaching effects on springs and stream
flow above the elevation of the tunnel. For example, some
hydrologists believe that the Haiku Tunnel reduced the base flow of
Kahaluu Stream, 2-1/2 miles away. [Ref. 20, p. 70]

The Iolekaz Well is 1,500 feet from Iolekaa Stream and 2,500 feet from
Haiku Stream. The complexity of the dike zone reduces the likelihood
that the compartment tapped by the well discharges directly to either
stream. Three hours of test pumping of Iolekaa Well at 0.6 mgd on
January 27, 1966 did not appear to affect the flow of either Iolekaa
or Haiku Stream at the respective USGS gages. [(Ref. 17, pp. 247,
250; Ref. 21] Also, USGS measurements have shown that continucus
pumping of the new BWS Haiku Well at 1.4 mgd for five days in February
1981 did not adversely affect the flow of either Haiku or Iolekaa
Stream. {[Ref. 22] The BWS plans to pump 0.3 mgd from the Iolekaa
Well and 1.0 mgd £rom the Haiku Well. It is therefore reasonable to
assume that these wells will not have a direct and immediate impact on
stream flow. However, ome or more of the indirect impacts described
above might eventually occur, especially considering the cumulative
effect of both wells.

The tunnels for the proposed H=-3 highway in Haiku Valley are unlikely
to affect the flow of Heeia Stream and its tributaries. The invert of
the lowest point of the H-3 tunnels will be higher than the highest
level ground water that was encountered during construction of BWS
tunnels. [Ref. 23, Appendix 4.{(g); Ref. 24, p. 200]

The dynamics of ground water in the dike zone are mot well enough
understood to predict the amount of stream flow reduction that might
occur with a given rate of water withdrawal. Nevertheless it is
possible to estimate a worst case loss of stream flow assuming a well
will not affect stream base flow above the static head of the well
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(321 feet for Iolekaa Well and 327 feet for Haiku Well). Based on
very limited data [Figure 4], Iolekaa Stream appears to gain almost no
base flow below an elevation of 320 feet, while Haiku Stream gains
most of its flow below an elevation of 320 feet. If the Haiku and
Iolekaa Wells intercepc all of the gain in base flow below an
elevation of 320 feet (which is virtually impossible), then the loss
would amount to roughly 1.0 mgd or 50% of the base flow at the 90-foot
elevation on Heeia Stream [HI~5, Figure &].

The actual base flow reduction is likely to be less than 1.0 mgd, and
could posaibly be minor, but it can not be determined without long-
term flow measurements. In order to determine the potential for
impacts on base stream flow, the BWS will contract with the U.S.
Geological Survey to reactivate a gaging station on Haiku Stream at an
elevation of about 270 feet and take supplemental stream flow
measurements at lower clevations. It will be necessary to momnitor
stream flow below the juncton of Baiku and Iolekaa Streams to
determine the extent to which the BWS Haiku and Iolekaa Wells have
affected the base flow of Haiku Stream.

In order to prevent long~term adverse impacts on stream flow, pumpage
from the BWS Iolekaa and/or Haiku Wells will be reduced as necessary
to implement minimum stream flow standards when such standards are
adopted by the State. In the absence of specific guidelines, the BWS
will consult with the U.S. Fish and Wildlife Service to determine
times when pumpage should be curtailed to protect stream habitat.
Another possible approach would be to xestore stream flow by releasing
water from the bulkhead at Haiku Tunnel or by pumping a little water
from Haiku or Iolekaa Well back into the stream. This kind of
eng:.neer:.ng solution would have an immediate effect on stream flow
whereas there could be a substantial lag between a reduction in well
pumpage and an increase in spring-fed stream flow. From the
standpoint of temperature, water quality, and dissolved oxygen, it
‘makes little difference whether éround water enters Haiku Stream from
a8 water tunnel, well, or natural spring.

In theory, preservation of sufficient base flow can help to keep
native stream ecosystems intact. However, it should be kept in mind
that Heeia Stream and its tributaries already provide poor habitat for
native stresam macrofauna.
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C. HERIA MEADOWLANRDS

Planned BWS wells may cause a minor reduction in the amount of ground
water reaching a long section of the Kaneohe Bay coastline including
the Heeia Meadowlands. Implementation of minimum stream flow
standards could help to preserve waterbird habitat in the Heeia
Meadowlands, since the stream is an important source of water during
periods of dry weather. Nometheless, even with minimum stream flow
standards, unless silt and vegetation are removed from the wetlands,
the amount of open water will continue to decline to the point where
there is very little habitat left for endemic waterbirds.

D. GROWIH AND LAND USE

Production of groundwater for domestic use by Iolekaa Well will
accommodate, but not induce, development on Qahu. Net population
growth on Oshu is primarily due to resident birth rates and the number
of jobs on Oahu. Availability of water will not directly csause people
to have more children or create more employment opportunities.

While first priority for use of water from new windward sources like
Tolekaa Well will be to meet the need of windward Oahu, any excess
water can be exported to Homolulu. Water from the Pearl Harbor
aquifer not needed in Honolulu could then be used in the Fearl Harbor

District.

E. UNAVOIDABLE ADVERSE IMPACTS

No significant umavoidable adverse impacts would result from putting
Tolekaa Well into production. BWS measures to avoid impacts to stream
base flow are believed to be sufficient to protect stream macrofauna
and waterbird habitat.
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F. COMMITMENT OF RESOURCES,FUTURE OPTIONS, AND LONG~TERM PRODUCTIVITY

Once production facilities are installed at Iolekaa Well, the BWS will
be committed to using them. High level ground water in the Koolau
Range is a renewable resource. Water withdrawal will not exceed
sustainable yield and will be controlled to maintain any minimum
stream flow standards established by the State.

The only non-renewable resources that will be committed to the project
include relatively minor amounts of materials and labor.

G. GOVERNMENTAL POLICIES OFF¥SETTING ADVERSE IMPACIS

Unless sufficient water is available to meet demand, the BWS will be
forced to deny hook-ups or to not issue new water meters larger than
5/8"., 1In effect, this would impose a moratorium on most new
development and delay implementation of the Oahu General Plan and the
Hawaii State Plan.
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IV. BELATIONSHIP OF THE PROJECT TO LAND USE PLARS, POLICIES, AND CONTROLS

Proposed production facilities at Tolekaa Well will be in conformance
with adopted land use plans and policies, and also with conditions and
standards imposed by applicable land use controls. The following
paragraphs describe applicable plans, policies, and controls as they
relate to the project.

A. STATE PLAN AND STATE LAND USE CONTIROLS

The Hawaii State Plan, enacted by Act 100, SLH 1978, indicates
legislative intent to:

Ensure that adequate support services and facilities are provided
to accommodate the desired distribution of future growth
throughout the State. (Section 226-5(b)(3), HRS)

Encourage the protection of rare or endangered plant and animal
species and habitate native to Hawailil. (Sectiom 226-11(b)(6),
HRS)

Promote the preservation and restoration of significant natural
and historic resources. (Section 226-12(b)(1), HRS)

Support water supply services to areas experiencing critical water
shortages. (Section 226-16(b)(5), HRS)

Direct future urban development away from critical emvironmental
areas or impose mitigating measures so that negative impacts on
the environment would be minimal. (Section 226-104(c)(4), HRS)

Identify critical environmental areas in Hawaii to include but not
be limited to the following: watershed and recharge areas;
wildlife habitats (on land and in the ocean); areas with
endangered species of plants and wildlife; natural streams and
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water bodies; scenic and recreational shoreline resources; open
space and natural areas; historic and cultural sites; areas

particularly sensitive to reduction in water and air quality; and
gcenic resources. (Section 226~104(c(5), HRS)

With respect to these State Plan policies, Iolekaa Well will provide a
portion of the water peeded to accommodate population growth indicated
in the 1977 Oahu General Plan. Also, appropriate mitigation measures
will be used to ensure that the project will not significantly affect
rare or endangered species, patural or historic resources, wildlife
habitats, perennial streams, OT gcenic resources. A full discussion
of impacts is contaimed in Chapter IIIL.

State land use controls are designated in Sectiomn 226~52, Hawail
Revised Statutes. These are district boundary classification by the
State Land Use Commission (LUC) and Conservation District Use Permits
(CDUP) by the Board of Land and Natural Resources (BINR). The LUC has
four classes of land use: Urban, Rural, Agricultural, and
Conservation. The BLNR regulates use of lands which the LUC has
classified within the Conservation District, while the counties
regulate land use in the other districts. The Iolekaa Well site, the

Heeia Meadowlands, and most of Heeia Stream and its tributaries are:

currently classified within the Urban District. LUC Land Use District
Regulations indicate that the purpose of the Urban District is to
accommodate "city-like" concentrations of people, structures, streets,
and related land uses. The proposed use of the project site is
compatible with the purposes of this district.

B. STATE COASTAL ZONE MANAGEMERT PROGRAM

The State Coastal Zone Management (CZM) Program explicitly requires
public agemcies to protect the habitat of waterbirds and diadromous
stream macrofauna. (Ref. 27, pp- 61-63) The 1978 State CZM Program
document also calls for the State Department of Health (DOR) to adopt
minimum stream flow regulatioms to protect coastal ecosystems. (Ref.
27, pp. 210-11) Because the DOH has not adopted minimum flow
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regulations, Act 185, SLE 1982 (Chapter 176D, HRS), assigned
responsibility to the State Department of Land and Natural Resources
(DLKR) to promulgate instream flow standards for windwaxd Oahu
streams.

At this time, the DLNR has not made a specific proposal concerning
appropriate flow standards for any perennial stream in Hawaii.
Regardless, the BWS intends to monitor stream flow and reduce pumpage
from wells as necessary to meet any minimum f£low standards that the
DLNR may establish for Heeia Stream and its tributaries. Thus the BWS
will achieve compliance with the Hawaii CZM Program by mitigating
possible adverse impacts to coastal ecosystems.

C. COUNIY GENERAL PLAN AND ZONING

As discussed in Chapter III, Iolekaa Well will develop water to
accommodate growth and development proposed in the 1982 Ozhu General
Plan. However, the project will not in itself induce new development
or direct where population growth takes place on Oahu. Implementation
of County land use plans is primarily achieved with zoning rather than
with water supply because the BWS has no legal mandate to use water
supply as a tool to direct growth. In the absence of any law or
ordinance authorizing the BWS to refuse service when water is
available, the BWS is committed to meeting all future demand.

The well site is zoned R~l. Proposed facilities are a permitted use
pursuant to the County Comprehensive Zoning Code.
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V. ALTERNATIVES TO THE PROPOSED PROJECT

There are a wide range of alternatives to the proposed project which to
varying degrees could fulfill the objective of meeting future water
demand. In brief, these alternatives are as follows:

A. KO PROJECT
B, ALTERNATIVE SITES

C. ISLAND-WIDE APPROACHES
1. Conservation, Bulkheading of Tunnels, Controlling Leaks
2. Desalinization of Brackish Watex
3. Exchanging Water with Agriculture
4, Trapping Storm Runoff
5. Taking Stream Water
6. Taking Agricultural Water
7. Increasing Water Prices

A. KO PROJECT

Over the next several decades, total Oahu water demand is projected to
jnerease to the point where the BWS will have to seriously explore al
feasible optioms. Foxr this reason, the BWS has rejected the "no
project™ alternative in favor of a project which will provide
additional water and incorporate adequate mitigation measures.

B. ALTERNATIVE SITES

There are undoubtably many other sites on Oabu where water can be
developed. Over the next few years, both the BWS and the DLNR
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(DOWALD) will be conducting an extemsive investigation for new
sources pursuant to BWS long-range jsland-wide water development
plans. [Ref. 4] However, other well sites will not serve as
alternatives to Iolekaa Well since these other sites will also be
peeded to meet the island's growing water demands.

In general, leeward Ozhu well sites would tend to produce less water
than windward Oahu sites. But, unlike leeward Oahu well sites, many
of the possible windward sites have the potential to reduce the amount
of water flowing in perennial streams.

C. ISLAND-WIDE APFROACHES

By the year 2000, easily accessible high quality ground water may not
be sufficient to meet total Oahu water demand. Because of the way
that Oahu's water supply system is integrated, steps can be taken on
an island-wide basis to meet the growing urban demand for water.
Without question, some island-wide approaches will ultimately become 2
necessity. Possible approaches vary widely in cost, impacts, and
social acceptability. Some could feasibly serve as an alternative to
Tolekaa Well by freeing water from the Pearl Harbor aquifer to be
pumped to other parts of leeward Oahu.

1. Conservation, Bulkheading of Tunnels, Controlling Leaks. A
very efficient approach to meeting future water demand is to
conserve water and avoid unnecessary losses. Major possibilities
include installing water saving devices, constructing or
relocating bulkheads on water collection tummnels, and repairing
leaky water mains.

Ordinance No. 79-27 amended the Oahu plumbing code to require
jnstallation of water saving devices in new toilets and
recirculating systems for mew cooling equipment atter November 9,
1979. Water savings could be expanded by installing similar
devices in toilets and cooling equipment in existence prior to
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November 1979. While the BWS currently is not authorized by
statute or ordinance to subsidize '"retrofitting" old fixtures with
water saving devices, there could be merit in such a program.
However, at present, there is no reliable data on the water
savings that could be expected, or the actual cost of a
retrofitting program.

Part of Oahu's water supply comes from high level tunnels bored
into the Koolau and Waianae mountains. Water trapped in the
permeable basalt by impermeable lava dikes is developed by these
tunnels. By bulkheading at the dikes (installing an impermeable
seal in the tunnel), a tunnel would be able to store water behind
the dike compartment. Without a bulkhead, buildup of storage is
not possible and the tunnel would produce only base flow year
round. However, out of four tunnels with bulkheads, the procedure
has been effective only at Waihee. Other attempts were
unsuccessful in restoring the hydraulic integrity of the dikes
which formerly controlled storage. [Ref. 20, p. 105] The
potential additional water supply from bulkheading has been
estimated to be as much as 30 mgd. [Ref. 31, p. 56] However,
based on past performance, the actual amount might be much less
than this.

In fiscal year 1980-81, approximately 127 of the water input into
the overall BWS system was unaccounted for. This includes meter
errors, non-metered uses (fire, line flushing, etc.) and an
unknown amount of leakage. A leak detection and repair program,
concentrating on areas that had high percentages of unaccounted-
for water, was initiated in 1976. When the program was
temporarily curtailed in 1978, approximately 135 miles of water
main had beeen inspected but relatively few leaks had been Ffound.
Consideration is being given to reviving the program.

2. Demineralization of Brackish Water. Large quantities of

brackish ground water could be made available for domestic use if
excess salt were removed. Demineralization techniques are
available which, although more expensive than normal ground water
development, are considerably less costly than desalting ocean
water. It has been estimated that in 1977, construction of a 20
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mgd reverse osmosis demineralization plant to treat water from the
Pearl Harbor Springs would cost approximately $11 million. (Ref.
30, p. 22) The total annual cost of potable water from this
plant would have been approximately $412 per million gallons.
However, 2/3 of this cost is for electric power. (Ref. 29, p. 40)
The major disadvantage with demineralization is the large amount
of electric power required which, on 0ahu, is produced with non-
renewable fossil fuels. Apart from the environmental trade-offs
necessitated by use of such resources, the cost of fuel for
electric power has doubled over the last few years and will
continue to escalate.

3. Exchanging Water with Agriculture. While no cost estimate is
available, it potentially could be cost—effective for the BWS to
exchange treated sewage effluent or brackish water for some
potable water used to irrigate sugar cane on leeward Oahu.
Because of high salinity, only 7 mgd of well water now used by
Oahu Sugar Company could meet the Federal requirement that
chloride concentration in drinking water be less than 250 ppm.
[Ref. 34] However, the Waiahole Ditch supplies Oahu Sugar
Company with an average of 32 mgd of potentially high quality
water from water development tunnels in the Koolau Range. [Ref.
17, p. 239] Vaiahole Ditch water would be suitable for domestic
uge if given minimal treatment or carried in pipes instead of an
open ditch.

Exchange of brackish water or treated sewage effluent for high
quality irrigation water poses several risks. First, ground water
could possibly be contaminated or rendered unpotable, if minerals,
chemical compounds (e.g. nitrates), or infectious agents are not
adequately neutralized or leached out as the water percolates
through soil. Since it is not possible to prevent return
irrigation water from degrading basal water relative to chlorides
and total dissolved salts, it would be counterproductive to use
brackish irrigation water above parts of the basal lens which are
a source of drinking water. Second, cane productivity could
suffer. Third, the soil could become caked with salts and become
less permeable, requiring more water to leach salts out of the
soil. Fourth, treated sewage effluert might clog the drip
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irrigation tubes used in cane fields by encouraging growth of
algae or bacteria or by having a high suspended solids content.

Initial studies using secondary treated sewage effluent from
Mililani Wastewater Treatment Plant indicates that problems with
cane productivity and soil retention of salts can be resolved.
(Ref. 29, p. 54) However, it would be necessary to upgrade the
County Honouliuli Wastewater Treatment Plant to provide secondary
treatment before sizable amounts of wastewater would be available
for exchange with high quality irrigation water. For that reasonm,
at this time, the most feasible option would be to exchange
brackish water for high quality water used to irrigate sugar cane
growing above caprock on the Ewa Plain.

4. Trapping Storm Runoff. The economics of trapping storm
runoff has not been thoroughly investigated. At some time in the
future, as a2 means of preserving coastal water quality and.
Preventing coral kills, the State "208" Water Quality Program may
require that large scale development incorporate ponding basins to
trap storm runoff. A possible variation would be joint public and
private programs to install dams to slow storm runoff out of
natural drainage basins such as Waikele Stream. Besides reducing
siltation of near shore waters, such measures would result in more
efficient recharge to Qabu's basal water supply.

The environmental benefits of on-site and land~based disposal of
storm water need to be balanced against the debits. First, storm
water ponding basins require large areas. While some forms of
agriculture can be located in a ponding basin, most land uses are
precluded. Second, ponding basins can create breeding grounds for
mosquitoes. Third, ponding basins will continually require
maintenance because of silt build-up from flood flows.

5. Tapping Stream Water. Surface water omn Oahu could
theoretically be treated and then used for human consumption.
However, there would be formidable political and legal obstacles
including the policies of the Bawaii CZM Program to preserve
perennial streams. Punaluu and Kahana Streams on windward Oahu
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are the most feasible streams for water development. Theix base
flows are in the range of 9 to 12 mgd each. However, development
and treatment of surface water from these streams would probably
be more costly than to install wells and pump the ground water
which is the major source of their flow.

6. Taking Agricultural Water. Simply taking State owned water
away from the sugar companies would cause severe ecomomic
hardship. The BLNR has indicated that this approach will not be
authorized if there are feasible alternatives. A more reasomnable
approach would be to require that if sugar cane fields are
replaced with houses, then the high quality irrigation water used
to irrigate these fields be provided to the BWS. For example,
replacement of 1,000 acres of sugar cane on the Ewa Plain with
houses could free over 6 mgd for use by the BWS.

7. Increasing Water Prices. The rate for water assessed by the

BWS is set so as to cover costs, including some development of new
sources, but not to make a profit. For the first 13,000 gallons
of water used in a month, all users are charged the same basic
rate. Im 1970, this rate was $0.34 per 1,000 gallons. In July
1980, the basic rate was $0.76 per 1,000 gallons, representing an
increase of around 8% per year. Above 13,000 gallons per month,
agricultural users are given a reduced rate of $0.61 per 1,000
gallons. Prior to July 1980, industrial users were also given a
reduced rate. To encourage comservation, they are mow charged the
basic rate for all water used. Residential users continue to be
charged the basic rate for all water used.

Increased water prices could lead to more efficient use of water
and discourage waste. For this reason a study by the Hawaii
Institute for Management and Analysis in Government (RIMAG),
recommended imposition of peak-load (i.e. higher summex) prices
for municipal water users along with a price break for
agricultural water users connected to the BWS system. (Ref. 28,
pps 111-114) The logic of the HIMAG recommendation is based on
the assumption that the low cost of municipal watexr discourages
the application of available water—saving technology. If this
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assumption is correct, then peak load pricing could delay the time
when the BWS will be forced to turn to more expensive water
sources such as brackish spring water. Peak load pricing has not
yet been adopted, but as previously noted, the discounted rate
formerly given to large industrial users has been eliminated in
order to encourage water conservation.
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VI. MNECESSARY APPROVALS

1. Approval of this EIS by the Mayor of the City and County of
Honolulu.

2. County permits (e.g. ercsion control and building) to comstruct
proposed facilities.

3. DOH approval of domestic use of water from Iolekaa Well pursuant
" to Title 11, Chapter 20, DOH Administrative Rules.

ViI. SUMMARY OF UNRESOLVED ISSUES

1. At this time, the DLNR has not established minimum stream flow
standards for Heeia Stream and its tributaries.

2. It will be necessary to monitor stream flow in order to determine
if there are any cumulative impacts from long-term pumping of the
BWS Haiku and Iolekaa Wells. Such moritoring will take place and
the BWS will implement any minimum £low requirements which may be
established.

———
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VIII. ORGANIZATIONS AND PARTIES CONSULIED
[Comments and Responses Are Reproduced in Appendix Al

A. Federal Government

* % ¥ ¥ *

C.

*

U.S. Army Corps of Engineers, (A-1, A-23)

U.S. Fish and Wildilife Service (A-2, 4-23)

U.S. Geological Survey (A-3, A-24)

U.S. Soil Conservation Service (A-4, A-25)

U.S. Coast Guard, Fourteenth Coast Guard District (A-5, A=26)
U.S. Army Support Command (A-26)

U.S. Navy, Naval Base Pearl Harbor (A-27)

STATE OF HAWAII
Department of Health (A-6, A-27)
Department of Land and Natural Resources (A-7, A-28)
Department of Planning and Econocmic Development (A-8, A-30)
Department of Tramspoxtation (A-9, A-31)
Dniversity of Hawaii
Water Resources Research Center (A-10, A-32)
Environmental Center (A-32)
Department of Agriculture (A-36)
Department of Defense (A-37)
Department of Accounting and Gemeral Services (A-37)
Office of Environmental Quality Comtrol (A~38)

CITY AND COUNIY OF HONOLULD

Department of Genmeral Planning (A-11, A-39)

Department of Housing and Community Development (A-13, A-39)
Department of Land Utilization (A-14, A-40)

Department of Public Works (A-15, A-41)

# Department of Transportation Services (A-~16)

Department of Parks and Recreation ((A-42)
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D. COMMUNITY

# Hui Malama Aina O Ko'olau (A-18)
* # Kaneohe Neighborhood Board

Kahaluu Neighborhood Board (A-20, A-42)

* Haiku Plantations Association (A-47)
* § Life of the Land
* Sierra Club (A-48)
* # Audubon Society
*  Pualani Rivero & Mr. & Mrs. Alvin Le Porte (A-50)
*  Mrs. R.T. McCabe (A-~52)

* No response to the EIS Prepartion Notice

# No response to the Draft EIS
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APFENDIX B

STREAM FAUNA SURVEIS
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AQUATIC ORGANISMS TH HEETA AND HAIKD STREAMS

Shrimp
* opae kalaole (Atya bisculcata)

Fish

Tahitian prawn (Macrobrachium lar)
crayfish (Procambarus clagkii)

dojo (Misgurnmus anguillicaudatus)
Chinese catfish (Clarias fuscus)
guppy (Boecilia reticulata)
swordtail (Xiphophorus helleri)
molly (Poecilia mexicana)
mosquitofish (Gambusia affinis)
o'opu nakea (Awaous stamineus)
o'opu okuhe (Eleotris sandwicensis)

* Denotes native species
Source: Ref. 9, pp. 86, 127
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Sampling
Station 1
PR B IR 25t ot it T
None
Abundant
Common

Sampling
Station 1
EREREX SEEE NN
Common
Abundant
Abundant
Abundant
Common
None

Rare

Rare

Sampling
Station 3
R EE SR K ER MR KR i I
Common
None
Abundant

Sampling
Station 3
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Common -
None
Abundant
Rare
Abundant
Common
None

None
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PERCENT COMPOSITION OF AQUATIC ORGANISMS COLLECYED IN

HEEIA AND HATKU STREAMS

Sampling

Shrimp Station 1
* opae kalaole ——
Tahitian prawn 3.7%
crayfish 7.4%
Sampling

Fish Station 1
dojo 1.32
Chinese catfish 4.7%
gUppy 31.22
swordtail 46 0%
molly 4.7%
* o'opu nskea 0.3%
* o'opu okuhe 0.562

* Denotes native species
Source: Ref. 12, pp. 7, 11

B-2

Sampling
Station 2
2.4%
1.22
6.1%

Sampling
Station 2
7.7%
0.42
80.2%
2.02
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