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Mr. Gary Gill, Director

Office of Environmental Quality Control
Central Pacific Plaza, 4th Floor

220 South King Street

Honolulu, Hawaii 96813

Dear Mr. Gill:

Subject: Negative Declaration for the Proposed Punaluu III Addition Exploratory Well,
Punaluu, Koolauloa, Oahu, TMK: 5-3-07: Por. 14

The Board of Water Supply has reviewed the comments received during the public
comment period which began on November 8, 1994. We have determined that the
environmental impacts of this project have been adequately addressed as discussed in
the final environmental assessment (EA) and are, therefore, issuing a Negative
Declaration. We request that our proposed well project be published in the next OEQC

Bulletin as a Negative Declaration.
Attached are four copies of the EA for your review.
If you have any questions, please contact Barry Usagawa at 527-5235,

Very truly yours,

Ao

ND H. SATO
anager and Chief Engineer
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Chapter 1
Executive Summary

1.1 Proposing Agendy and Proposed Action

The City and County of Honolultt Board of Water Supply (BWS) proposes o drill and case
an additional water well at its punaluu Wells TII site in Punaluu, on the windward side of
Oahu. This well addition will be drilled within an existing 1.97-acre BWS site. The
proposed Punaluu III Well Addition is expected to be capable of yielding 0.5 million

gallons per day (mgd) of potabje water.

The drilling and casing of an exploratory well is the first step in a two-step process that the
BWS uses to obtain hydrogeological data on the potential of new groundwater resources.
After the exploratory well is drilled and cased, the second step will require that a well pump
test will be performed to determine whether the quantity and quality of the water from this
exploratory well is suitable for development. If the quantity and quality of the water is
suitable for development, the BWS will incorporate the exploratory well into the permanent
production facilities. Howevefs if either the quantity or quality of the water proves to be
unsuitable for a production well, the exploratory well will be sealed and abandoned.

This environmental assessment focuses on the drilling, casing, and testing of this
exploratory well. The proposed action will also include the temporary installation of a test
pump, piping, and appurtenances: If the exploratory well is developable, a permanent pump
and pipelines will be installed together with the electrical and mechanical controls to the
existing facility. All construction work will be within the BWS'’s existing 1.97-acre

Punaluu III Wells site.

1.2 Purpose of this Environmental Assessment

This environmental assessment (EA) was prepared pursuant to Chapter 343, Hawaii Revised
Statutes (HRS). Any project proposing the use of county lands or funds must comply with
Chapter 343, HRS. Because this well addition will be on property that is under the
jurisdiction and ownership of the BWS, and because the well will be constructed with BWS
funds, environmental compliance pursuant to Chapter 343, HRS, is required.

A final environmental assessment fmd an accompanying Negative Declaration by the BWS
determining that the impacts of this project are not sufficient to require the preparation of
an environmental impact statement (EIS) will satisfy the Chapter 343, HRS, requirements.

HNLS8/chl.pun 1-1



1.3 Permits Required

A well construction, pump installation, and water use permit will be required from the
Commission on Water Resource Management (CWRM).

A building permit will be required from the City and County of Honolulu, Building
Department.

1.4 Benefits of this Project

The proposed well addition will furnish valvable data that will be added to QOahu’s
islandwide hydrogeological information base. The data will be valuable in estimating the
quantity and quality of the groundwater resources available at this site, and—in combination
with data from other wells—ulitimately for the entire island. If the hydrogeological data
shows that additional groundwater sources can be developed successfully at this site, this
well may be converted to a permanent potable water well.

If the well is converted into a permanent production well, it would be part of a major water
development project that will integrate new groundwater sources in Windward QOahu into
the islandwide water system. The development of additional water sources is necessary to
accommodate the growing demand for water within the City and County of Honolulu.

1.5 Alternatives Considered

The no-action alternative, the delayed action alternative, site alternatives, and source
alternatives are discussed in this environmental assessment or were discussed in previous
environmental analyses done by the BWS.

The no-action alternative was not pursued because it would be contrary to the BWS’s legal
mandate to provide for the water needs of a growing population. The delayed action
alternative was not pursued because this alternative would delay the BWS’s implementation
schedule, and would have substantially similar environmental outcomes and hlgher
development costs because of inflation.

This environmental assessment analyzes one of many possible potable groundwater source
sites in the Windward Sector of Oahu, where, according to the Hawaii Water Plan, Oahu
Water Management Plan (OWMP), there is a good potential for economic development of
potable water supply sources. Additional sites within the Windward Sector were not
pursued because the BWS had already conducted an analysis of 46 potential sites for
additional potable wells in Windward Qahu Regional Water System Improvements (1988).

HNL98/chi.pun 1-2
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The 1988 study evaluated 17 sites for possible potable groundwater sources and a possible
tunnel or inclined well site in the Koolauloa Aquifer; of these, six possible well sites and
the possible tunnel or inclined well site were located within Punaluu Valley,

The BWS has also analyzed potable water source alternatives other than groundwater in its
1988 EIS; these alternatives included desalinization, the development of surface and

problems and would require instaliation of a costly water treatment plant., The development
of these alternatives was not considered as feasible as the development of groundwater
resources.

1.6 Potential Impacts of this Project
and Mitigation Measures

Construction work, primarily the drilling of the well, will cause minor short-term noise and
air pollution impacts to the surrounding environment. All government rules and regulations
concerning noise and air pollution will be followed during construction to minimize these
minor short-term noise and air pollution impacts. Mufflers will be used to reduce noise
during the drilling. If a permanent pump is installed, mutes will be used to minimize pump
noise, or a submersible pump, which will reduce operational noise to below the regulatory

limit, will be utilized,

Water from the test pumping will be discharged into the existing drainage system on the
Punaluu Wells III site, It is expected that the water that will be discharged will be clean,
and therefore will not introduce any pollutants into the environment. The existing drainage
system feeds into a culvert at the northeast comner of the site. Care will be taken in
disposing of the test water to preclude the possibility of flushing debris or re-suspending
sediments and other pollutants into the ditch.

Impacts on the stream flows within Punaluu Stream, and to the existing wells in the vicinity
are not expected due to this proposed well. Punaluy Stream is located about 1,500 feet
southeast of this proposed well site. There are already two wells on the 1.97-acre Punaluu
Wells III site where the exploratory well is proposed.

Punaluu Stream in this vicinity is perched over horizontal layers of low-permeability
alluvium. These horizontal layers of low-permeability alluvium serve to isolate the water
flowing in Punaluu Stream from the underground alluvial groundwater found at
considerably lower depths. The Punaluu Il Well Addition is proposed to be cased to a
depth of about 400 feet (about 335 feet below mean sea level [msl]) within the alluvium,

HNL98/chl.pun 1-3



with the screened intake section of the well extending from about 85 feet below msl to the
bottom of the well. The invert of Punaluu Stream in this vicinity is about 20 feet above
msl. The water withdrawn from the alluvium from 85 feet below to 335 feet below msl due
to the pumping of this well is not expected to affect the water flowing in Punaluu Stream
because of the approximately 105 feet separating the screened intake section of the well
from the stream’s invert, and because of the intervening horizontal layers of low-
permeability alluvium.

There is no potential for impacts to the Kahuku Wetlands (in the James Campbell National
Wildlife Refuge in Kahuku) or to the Kahana Valley Wetlands because of the great distance
separating the well site from both the Kahuku Wetlands and the Kahana Valley Wetlands.
Further, there should be no potential for impact to the Kahana Valley Wetlands because
these wetlands are not located in the same aquifer system as the exploratory well site.

The identified minor adverse impacts can be appropriately mitigated. There are substantial
potential benefits that can be provided in terms of potable water supplies from the Punaluu
III Well Addition, if it is able to be developed as a production well.

1.7 Determination

In accordance with Chapter 343 of the Hawaii Revised Statutes (HRS), the BWS has
determined that no EIS is required for the construction, test pumping, and development of
the Punaluu III Well Addition into a production well and the incorporation of this well into
the existing Punaluu III Wells production facility.

This determination has been made because whatever minor adverse impacts that result from
this project may be minimized to insignificant levels with the application of the
recommended mitigation measures. '

1.8 Agencies and Others Consulted
in Making this Assessment

The following agencies were consulted during the preparation of the draft environmental
assessment for this project:

State of Hawaii agencies

. Department of Land and Natural Resources
- Commission on Water Resources Management
. Department of Agriculture

HNL98/ch1.pun 1-4
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. Department of Health
- Environmental Mangement Division
- Office of Environmental Quality Control

City and County of Honolulu agencies

. Planning Department
. Land Utilization Department

Fifteen government agencies and three groups or other individuals were provided a copy of
the draft environmental assessment for this project and requested to provide comments.

The following is a list of those agencies and others who were provided a copy of the draft
environmental assessment.

Federal agencies

. U.S. Department of Agriculture, Soil Conservation Service
. U.S. Army Corps of Engineers, Pacific Ocean Division
. U.S. Fish and Wildlife Service

State of Hawaii agencies

. Department of Agriculture
. Department of Business, Economic Development, and Tourism
. Department of Land and Natural Resources

- Forestry and Wildlife Division
- Historic Preservation Division
- Commission on Water Resources Management

. Department of Health
- Environmental Management Division
- Office of Environmental Quality Control

. University of Hawaii
- Environmental Center
- Water Resources Research Center

HNL98/chl.pun 1-5



City and County of Honolulu agencies

. Planning Department

. Land Utilization Department

. Public Works

Others ‘

. City Council Member Steve Holmes
! . Koolauloa Neighborhood Board No. 28
f . Sierra Club, Hawaii Chapter
11 HNL98/chl.pun 1-6
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Chapter 2
Purpose and Need for the Proposed Action

2.1 Project’s Purpose and Need

In 1980, the average municipal water demand on the island of Oahu was 130 mgd. The
BWS’s 1982 Oahu Water Plan projected that the islandwide average municipal water
demand would increase to 156 mgd in 1990 and to 181 mgd in the year 2000. Actual BWS
water usage in 1990 averaged 158 mgd, of which 156 mgd was potable water. In its 1992
review draft of the Hawaii Water Plan, Oahu Water Management Plan, the CWRM of the
Department of Land and Natural Resources (DLNR), projected that municipal water demand
would be between 204 to 213 mgd by the year 2010, depending on whether the upper limit
of the City and County of Honolulu’s General Plan population projection for Qahu is
attained. Thus, additional water requirements for the year 2010 are projected to be between
48 and 57 mgd. To meet the growing islandwide demand for water, the BWS plans to
develop new sources of potable groundwater on Oahu where sufficient water sources exist.
The use of groundwater remains the most effective means of increasing Oahu’s potable

water supply.

The Punaluu III Well Addition is a proposed BWS well project within the Koolauloa
Aquifer portion of the Windward Oahu Sector (see Figure 2-1). If tests indicate that the
Punaluu TII Well Addition can yield groundwater of sufficient quantity and quality, the
BWS intends to convert the well to a production well and integrate it into BWS’s
Windward Oahu water system. The Punaluu IIl Well Addition, if converted to a production
well, is expected to be able to yield 0.5 mgd of potable water.

2.2 The State Water Code and the Commission on
Water Resource Management

The state water code and a Commission on Water Resource Management was established in
1987 by the Hawaii State Legislature in Section 174-C, HRS. The CWRM was established
to handle the administration of the new state water code.

The state water code established a Hawaii Water Plan consisting of the following parts:

. a water resource protection plan prepared by the CWRM

. water use and development plans prepared by each county
. a state water project plan prepared by state agencies

. a water quality plan prepared by the Department of Health.

HNL98/ch2.pun 2-1
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As part of the Hawaii Water Plan, a study was commissioned to determine the sustainable
yields of surface and groundwater sources statewide.

Under the state water code, the CWRM creates management boundaries for water
management areas. Water management areas were designated by the CWRM for those
areas where the CWRM decided, after conducting scientific investigation and research, that
management of groundwater or surface water, or both, was necessary because the water
resources for that area were threatened by existing or proposed withdrawal or diversion of
water.

In designating an area for groundwater use regulation, the CWRM must consider the
following:

(I)  Whether an increase in water use of authorized planned use may cause the
maximum rate of withdrawal from the groundwater source to reach 90
percent of the sustainable yield of the proposed water management area;

(2)  There is an actual or threatened water quality degradation as determined by
the Department of Health;

(3) Whether regulation is necessary to preserve the diminishing groundwater for
Juture needs, as evidenced by excessively declining groundwater levels;

(4) Whether the rates, times, spacial patterns, or depths of existing withdrawals
of groundwater are endangering the stability or optimum development of the
groundwater body due to upconing or er.croachment of sait water;

(5)  Whether the chloride contents of existing wells are increasing to levels which
materially reduce the value of their existing uses;

(6) Whether excessive preventable waste of water is occurring;

(7) Serious disputes respecting the use of the groundwater resources are
occurring; or

(8) Whether water development projects that have received any federal, state, or
county approval may result, in the opinion of the commission, in one of the
above conditions.

Notwithstanding an imminent designation of a water management area conditioned on a rise
in the rate of groundwater withdrawal to a level of 90 percent of the area’s sustainable
yield, the CWRM, when such level reaches the 80 percent level of the sustainable yield,
may invite the participation of water users in the affected area to an informational hearing
for the purposes of assessing the groundwater situation and devising mitigative measures
(Section 174C-44, HRS).

HNL98/ch2.pun 2-3



In designating an area for surface water use regulation, the CWRM must consider the
following:

(I)  Whether regulation is necessary lo preserve the diminishing surface water
for future needs, as evidenced by excessively declining surface water levels,
not related to rainfall variations, ¢ increasing or proposed diversions of
surface waters to levels which may detrimentally affect existing instream uses
or prior existing off stream uses;

(2)  Whether the diversions of stream walers are reducing the capacity of the
stream to assimilate pollutants to an extent which adversely affects public

health or existing instream uses; or

(3) Serious disputes respecting the use af surface water resources are oceurring.
(Section 174C-45, HRS)

The CWRM has administrative control over the withdrawal of groundwater and diversion of
curface water within a water management area apd is responsible for ensuring reasonable
beneficial uses of the resources in the public interest.

2.3 Groundwater Sectors and Aquifers

The CWRM has established, for planning and administration purposes, six groundwater
sectors that cover the entire island of Oahu (se¢ Figure 2-1): Honolulu, Pearl Harbor,
Waianae, Central, North, and Windward. Currently, all sectors except the Waianae Sector
have been designated as "groundwater management areas." The Windward Sector, which
became a groundwater management area in March 1993, is the last sector to be included as
a "groundwater management area" (Personal communications with Lenore Nakama, CWRM,

May 12, 1994).

Each groundwater sector is divided into aquifers. The Windward Sector covers an
approximately 150-square-mile region that extends from Makapuu Point northwestward
about 38 miles to Kawela, The Windward Sector is generally bounded at its southwest
edge by the ridge line of the steep Koolau Mountains and extends northeastward for a few
miles down to the shoreline. The Windward Sector is divided into the Koolauloa, Kahana,
Koolaupoko, and Waimanalo aquifers.

The Koolauloa Aquifer is the most northwesterf of the Windward Sector aquifers and
extends from Kawela to Punaluu, a distance of about 12 miles. The ‘location of the
proposed Punaluu IIT Well Addition is in the most southeastern portion of the Koolauloa

Aquifer, within Punaluu Valley.
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2.4 Sustainable Yield and the
Windward Water Management Area

In order to evaluate the impacts of developing an additional permanent potable groundwater
source on this site, it may be necessary to estimate the sustainable yield of the underlying
aquifer system. Sustainable yield is the amount of groundwater that can be removed from
an aquifer over a period of many years without the development of serious adverse impacts
to the aquifer.

Within the Hawaiian Islands, the sustainable yield of basal aquifers for each island is
always less than the average annual rate of recharge to the groundwater aquifer because a
small amount of the groundwater is lost through mixing with the underlying salt water.
Estimating sustainable yield for the island of Oahu and for its individual aquifers is
complex because the amount of groundwater that is mixed with fresh water is dependent
upon the degree of aquifer confinement, lens thickness, the amount of agricultural and urban
development, and numerous other factors.

The Windward Water Management Area (WMA) has an estimated sustainable yield of 99
mgd. The Hawaii Water Plan Oahu Water Management Plan (OWMP) notes that the total
sustainable yield of 99 mgd is distributed among the four aquifers that constitute the
Windward sector as follows: Koolauloa Aquifer, 35 mgd; Kahana Aquifer, 13 mgd;
Koolaupoko Agquifer, 43 mgd; and Waimanalo Aquifer, 8 mgd. In 1990, the CWRM
reported that the total 28.3 mgd of groundwater withdrawn from the four aquifers in the
Windward Sector were distributed as follows: Koolauloa Aquifer, 13.6 mgd; Kahana
Aquifer, 0.1 mgd; Koolaupoko Aquifer, 13.7 mgd; and Waimanalo Aquifer, 0.9 mgd. The
OWMP noted that for planning purposes, there exists a 21.33 mgd surplus of available
sustainable yield in the Koolauloa Aquifer.

For the Windward WMA, the CWRM reported that in 1990 only 28.3 mgd of the 99 mgd
sustainable yield was being withdrawn in the Windward WMA, but that not all of the
remaining 70.7 mgd may be fully available, because groundwater withdrawals may have a
direct effect on the stream flows. However, the direct effect upon stream flows does not
apply to all wells in the Windward WMA. The effect of groundwater withdrawal on
surface water must be determined on a case-by-case basis. Stream gauging may be
warranted when water elevation levels in the well and the adjacent streams are similar, or if
the well taps dike water which directly supplies stream flow in the upper reaches.

2.5 Potential for Source Development in the Windward Area
According to the OWMP report, the Windward area has a good potential for economic
development of sources of potable water supply. The OWMP recommended that, given the

current restrictions of the interim instream flow standards, the effort to establish permanent
standards should be accelerated to determine the availability of the remaining sustainable

HNL9&/ch2.pun 2-5



yields. Well development potential is continuing to be evaluated by the BWS in the
Koolaupoko and Waimanale aquifers.

If groundwater withdrawn from the Koolauloa Aquifer reduces the status quo instream flow
standards, the BWS would be required to petition the CWRM for an amendment. However,
the Punalun III Well Addition is not expected to affect the flow in Punaluu Stream and it is
not expected that the BWS will be required to petition the CWRM for an amendment.

The impact of development of additional sources of potable groundwater in Windward Oahu
was evaluated in a separate study entitled Windward Oahu Regional Water System
Improvements, which was prepared for the BWS and published in 1988.

2.6 Existing and Future Water Sources, Storage
Facilities, and Transmission System

The BWS reported that in 1985 its Windward Oahu facilities included 16 wells, 8 tunnels,
and 4 inclined wells, and 15 reservoirs. The Windward water system begins at the northwest
end of the Windward Sector at Hauula, in the Koolauloa Aquifer, and continues southeast
through the Kahana and Koolaupoko aquifers, and finally reaches Makapuu in the
Waimanalo Aquifer. Water from developed Windward Oahu potable water sources that is
not used to service BWS customers on the Windward side may be pumped around Makapuu
to Hawaii Kai. BWS’s Windward water system is described in detail in Windward Oahu
Regional Water System Improvements, published in 1988.

Within the Koolauloa Aquifer, water from the BWS Hauula Well I pump station in Hauula
and Punalun I Well locally serves the Hauula/Punaluu area. Water from Kaluanui Wells,
Jocated northwest of Punaluu, enters into the Windward system and is pumped southeast
toward Punaluu via a 20-inch transmission main in Kamehameha Highway. At Punaluu,
water from the BWS’s pump station sites—Punaluu II Wells and Punaluu III Wells—is
added to the Windward system, with connections to the 30-inch transmission main in
Kamehameha Highway (see Figure 2-2). Of the approximately 20 existing wells within
Punaluu Valley, the BWS operates nine wells at its Punaluu 1, Punaluu II, and Punaluu I
pump station sites. Records from recent years indicate that the BWS withdraws an average
of 5.63 mgd from the nine wells at these sites. Within Punaluu Valley, the BWS also
maintains the Punaluu 180 Reservoir, which provides a water storage capacity of 0.5 million
gallons (mg) to the Hauula/Punaluu area. Water is pumped via the transmission main in
Kamehameha Highway toward Kaneohe, Kailua, and Waimanalo. Any excess water not
used on the windward side will be available for other areas.

Future Windward water sources will include the Kaipapau and Maakua wells in Hauula.
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2.7 Recommended Water System Improvements

The Windward Oahu Regional Water System Improvements study addressed the impacts of
developing proposed new dike impounded groundwater, basal groundwater, or alluvial
groundwater on the windward side of Oahu. In the study, the BWS evaluated 46 proposed
water development projects (including tunnels, inclined wells, conventional groundwater
wells, and one shaft), 19 proposed reservoirs, and proposals for 148,540 linear feet (about
28.1 miles) of additional transmission pipelines.

The BWS’s Windward Oahu Regional Water System Improvements study proposed an
additional 17 groundwater well station sites, an additional high-level inclined well or tunnel,
and three additional reservoir sites within the Koolauloa Aquifer; of these, six possible well
sites and the possible tunnel or inclined well site were located within Punaluu Valley.
Beyond the proposed Punaluu III Well Addition, the BWS, at this time, has deferred further
well development in the Punaluu and Kahana Valleys.
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Chapter 3
Project Description

3.1 Location and Site Characteristics

The proposed project is located in Punaluu Valley, on the windward coast of Oahu, and is
located about 1/2 mile mauka of Kamehameha Highway at an elevation of between 60 and
70 feet mean sea level (msl). The proposed exploratory well is to be located within the
BWS’s existing 1.97-acre Punaluu Wells III site. Fully developed in 1977, the 1.97-acre
site was has a paved asphalt driveway running the entire length of the site, is landscaped
with wedelia, and is surrounded by 2 6-foot-high chain link fence. The site is secured with
a 14-foot-wide double-swing chain link entry gate, chain, and padlocks (see Figure 3-1).
The site is accessed by an unpaved 18-foot-wide entry road from Punaluu Valley Road,
formerly known as Green Valley Road. A locked gate at Punaluu Valley Road controls
access to the unpaved entry road.

Punaluu Valley Road, also unpaved, connects to Kamehameha Highway at a point about
700 feet northwest of the Punaluu Stream Bridge. From Kamehameha Highway inland,
Punaluu Valley Road runs mauka for about 1/2 mile and then eastward toward Punaluu
Stream for another 1/4 mile to the intersection with the 18-foot-wide entry road to the
Punaluu Wells 111 site.

There are two producing BWS basal/alluvial groundwater wells at the northwest portion of
site. Near the southeast edge of the site, a small one-story structure houses a chlorinator
and control devices.

An underground pipe drainage system is used to dispose of water drawn during the periodic
testing and water sampling that is done at the two existing well heads. The underground
pipe drainage system terminates at a ditch.

Irrigation for the site’s landscaping is maintained by an underground system of water pipes

and surface sprinkler heads. Power for the control building is provided via electric lines
from Punaluu Valley Road.
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3.2 Technical Characteristics

The Punaluu III Well Addition is proposed to be approximately 400 feet deep and will
attemnpt to extract potable water from the alluvium (see Figure 3-2). The proposed Punaiuu
II Well Addition, if developed into a production well, is expected to be able to yield up to
0.5 mgd.

The two producing wells located near the northwest edge of the site are designated Punaluu
Wells 11T, No. 3453-06 and No. 3453-07. Each of these wells has a yield of about 1.0 mgd
each. They are connected to 12-inch-diameter pipes that feed into the BWS’s 16-inch-
diameter water main that leads to the Kamehameha Highway., A small one-story control
building containing a chlorinator and control devices is located near the southeast edge of
the site. The chlorinator is capable of adding chlorine to the water system through a 2.5-
inch-diameter pipe system.

DLNR records indicate that Well No. 3453-06 is located at a ground elevation of 66 feet
above msl and has a diameter of 16 inches, a depth of 464 feet below msl, and a solid well
casing reaching to a depth of 367 feet below msl. Well No. 3453-07 has a diameter of 16
inches and a depth of 498 feet below msl, with the solid well casing, screen, and gravel
pack reaching a depth of 118 feet below msl.

The proposed Punaluu III Well Addition discussed in this environmental assessment is
similar to the previous exploratory well drilled on this site in 1981 that was subsequently
sealed and abandoned. The abandoned exploratory well was approximately 400 feet in
depth and was unsuccessful in extracting the needed quantity of water due to a cave-in
during drilling. The proposed Punaluu IIT Well Addition is expected to be successful in
yielding the necessary quantity and quality of groundwater because it will be extracting
water at a depth of 400 feet, from an alluvial layer, where BWS hydrologists have predicted
that there may be adequate yields of groundwater available.

3.3 Construction and Well Testing

The proposed well will be approximately 400 feet deep with the upper 150 feet consisting
of a 10-inch-inside-diameter steel casing. The lower 250 feet of the well will consist of 2
10-inch-diameter well-screened casing surrounded by a 3-inch layer of gravel. The ground
elevation of the proposed well will be 65 feet above msl (see Figure 3-2).
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3.2 Technical Characteristics

The Punaluu III Well Addition is proposed to be approximately 400 feet deep and will
attempt to extract potable water from the alluvium (see Figure 3-2). The proposed Punaluu
III Well Addition, if developed into a production well, is expecled to be able to yield up to
0.5 mgd.

The two producing wells located near the northwest edge of ti€ Site are designated Punaluu
Wells III, No. 3453-06 and No. 3453-07. Each of these wells has a yield of about 1.0 mgd
each. They are connected to 12-inch-diameter pipes that feed into the BWS’s 16-inch-
diameter water main that leads to the Kamehameha Highway- A small one-story control
building containing a chlorinator and control devices is locat¢d near the southeast edge of
the site. The chlorinator is capable of adding chlorine to the Water system through a 2.5-
inch-diameter pipe system,

DLNR records indicate that Well No. 3453-06 is located at a ground elevation of 66 feet
above msl and has a diameter of 16 inches, a depth of 464 feet below msl, and a solid well
casing reaching to a depth of 367 feet below msl. Well No. 3453-07 has a diameter of 16
inches and a depth of 498 feet below msl, with the solid well casing, screen, and gravel
pack reaching a depth of 118 feet below msl.

The proposed Punaluu II Well Addition discussed in this ¢nvironmental assessment is
similar to the previous exploratory well drilled on this site in 1981 that was subsequently
sealed and abandoned. The abandoned exploratory well was approximately 400 feet in
depth and was unsuccessful in extracting the needed quantity Of water due to a cave-in
during drilling. The proposed Punaluu III Well Addition is ¢XPected to be successful in
yielding the necessary quantity and quality of groundwater because it will be extracting
water at a depth of 400 feet, from an alluvial layer, where BWS hydrologists have predicted
that there may be adequate yields of groundwater available. ‘

3.3 Construction and Well Testing

The proposed well will be approximately 400 feet deep with the upper 150 feet consisting
of a 10-inch-inside-diameter steel casing. The lower 250 feet of the well will consist of a
10-inch-diameter well-screened casing surrounded by a 3-inch layer of gravel. The ground
elevation of the proposed well will be 65 feet above msl (see Figure 3-2).
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Drainage from the two existing wells for testing or flushing is provided through the existing
6-inch-diameter drain lines that lead to a ditch at the north corner of the site. This existing
drainage system will be used to dispose of water extracted during the yield drawdown test
and the pump test.

The yield drawdown test will be conducted after the proposed well is drilled and temporary
diesel or electric pumps and pipelines are connected. The yield drawdown test will be
performed at a rate of 200 to 700 gallons per minute. Following the yield drawdown test,
a long-term constant rate pump test will be conducted for a period of several days at the
rate determined from the yield drawdown test. Water table drawdown rates will be
measured and the quality of water will be tested.

Shouid the quantity and quality of the water prove to be satisfactory, the proposed well will
be temporarily capped. Subsequent to the completion of satisfactory tests, a permanent
pump with the necessary pipelines and the electrical and mechanical controls will be added
to the existing Punaluu I Wells pump station facilities. If the pump tests prove to be
unsatisfactory, the well will be sealed and/or capped. In either case, when the yield
drawdown and long-term constant rate pump tests are completed, the temporary pumps and
pipelines will be removed from the site and all surplus excavation material and construction
debris will be removed and disposed of offsite in compliance with applicable City and
County of Honolulu regulations.

3.4 Project Schedule, Cost, and Work Force

The construction and testing of the proposed Punaluu ITI Well Addition is expected to begin
in late 1994. The capital cost for the exploratory well construction and testing portion of
this project is estimated at $225,000.00. Drilling will be completed in about 6 months.
Installation of the casing will take about a week and another 2 to 3 weeks will be required
to install the temporary pump and run the test pumping. Demobilization may take up to 2
weeks. The duration of the exploratory well construction and testing portion of this project
is therefore estimated to be about § months. If the well testing is successful, the well will
be added as the third production well to this existing Punaluu IOI Wells facility. The
addition of this third production well to the existing facility is expected to take up to one
additional year to complete at an additional estimated cost of $1.2 million. Work crews
will probably involve no more than 12 workers at any one time
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Chapter 4
Environmental Setting, Potential Impacts, and Mitigation

4.1 Land Use and Ownership

4.1.1 Existing Environment

Land use in this area is predominantly agricultural. Open lands, pasture, and small fields of
banana and guava surround the site. A small horse stable is located adjacent to the access
road leading to the site. The BWS site, as well as the surrounding area, was formerly sugar
cane land cultivated by the Punaluu Sugar Company. The area has been heavily modified,
first by the commercial cane cultivation around or before the turn of the century, and
subsequently by diversified agriculture after the closing of the sugar company.

The 1.97-acre site, located within Punaluu Valley, is identified on Tax Map Key 5-3-07: 14,
and was transferred to the BWS by Executive Order No. 02711 from the State of Hawaii.
The access road from Punaluu Valley Road to the site is located on an easement in favor of
the BWS, on privately-owned property identified by Tax Map Key 5-3-07:16. Many of the

local farmers within Punaluu Valley lease land from the Bernice Pauahi Bishop Estate. The
lands surrounding the BWS site are privately owned.

4.1.2 Project Impacts

Installation of the Punaluu III Well Addition will not change any of the surrounding land
uses and ownership patterns.

4.1.3 Mitigation Measures

No mitigation measures are proposed or required.

4.2 Topography, Climate, and Rainfall

4.2.1 Existing Environment

The site is nearly flat, with a slope of less than 4 percent, and is located near the base of
Punaluu Valley about 1/2 mile from the shoreline.

The temperature ranges from 74 to 75 degrees Fahrenheit in March and from 79 to 80

degrees Fahrenheit in September. A northeasterly trade wind is prevalent throughout most
of the year. In Hawaii, the term "windward" generally refers to the normal direction of this
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prevailing trade wind, and not the direction of the wind at a specific time. The northeast
trade wind occurs with higher frequency in the summer, about 90 percent of the time, as
compared to winter, when it occurs only about 50 percent of the time.

Rainfall averages more than 250 inches per year at the top of the Punaluu Valley near the
upper ridge line of the Koolan Mountain range (at an elevation of about 2,700 feet), making
the upland portion of this valley the wettest spot on the island of Oahu. The high rainfall at
this elevation is the result of mountain-caused or "orographic" rains that form as the moist
trade wind air moves in from the sea along the floor of the valley and up the steep
mountain slopes (see Figure 4-1). Rainfall distribution closely follows the topographic
contours, with higher rainfall at the upper slopes and lower rainfall at lower elevations. The
site is located near the foot of the valley at an elevation of approximately 60 to 70 feet
above msl and has an average rainfall of about 75 inches per year.

4.2.2 Project Impacts

Installation of the well addition would not have any significant effect on the topography,
climate, or rainfall in the area.

4.2.3 Mitigation Measures

No mitigation measures are proposed or required.

4.3 Geology and Hydrology

4.3.1 Geology

The proposed Punaluu IIT Well Addition site is located within Punaluu Valley and overlies
the Koolauloa Aquifer system. The Koolauloa Aquifer system is generally composed of a
major basal aquifer in highly permeable geologic formations and high-level, dike-confined
aquifers in the mountainous areas.

Geological studies of Punaluu Valley indicate that the mauka portions of the valley consist
of dike-complex basalts of the Koolau volcanic series. The vast midsection of Punaluu
Valley consists of marginally dike-intruded basalts. The makai portion of the' vailey
consists of dike-free basaits.

The soil at the surface of the proposed Punaluu I Well Addition site is classified as
Waialua stony silty clay (WIB) by the U.S. Soil Conservation Service and is characterized
as having moderate shrink-swell potential, moderate permeability, low shear strength, slow
runoff, and slight erosion hazard. '
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4.3.2 Groundwater Hydrology

The highest yields of basal groundwater are expected in the makai areas where there are
unconfined or confined basaltic aguifers. In the areas closer to the shoreline where there
are confined dike-free basalts, the caprock, which is formed of alluvial deposits, is the
barrier that retards the seaward flow of basal groundwater (see Figure 4-1). Moderate
yields of basal groundwater may be expected in those areas further upland where marginally
dike-intruded basalts predominate. Lower yields of basal groundwater may be expected
further up slope in the those areas where dike-complex basalts become more and more

predominant.

Throughout the upper and middle section of Punaluu Valley, dikes trend in a northwest to
southeast direction, transverse to the axis of the valley. In much the same way,
groundwater flows from Punaluu Valley toward the northwest and southeast. Groundwater
also spills from higher dike compartments to progressively lower dike compartments in the
northeasterly direction, which is more or less in line with the axis of the valley, and results
in a groundwater flow toward the shoreline that recharges the basal aquifer near the coast.

Aquifers may also occur within alluvial deposits and could consist of pervious layers of
rock sandwiched between layers of relatively less pervious sediment. Alluvial groundwater
is derived from percolated rainfall and surface water and small amounts of basal water that
have leaked through the caprock. In 1981, the BWS drilled a 400-foot-deep exploratory
well in the Punaluu II Wells site in an attempt to draw water from the alluvium, but this
was unsuccessful because a cave-in during drilling caused the quantity of groundwater to be
inadequate for development of a production well.

Within the Punaluu area, there are approximately 20 wells, nine of which are operated by
the BWS. The nine BWS wells are distributed among three pump stations: Punaluu I,
Punaluu I, and Punaluu III. Records from recent years indicate that the BWS withdraws an
average of 5.63 mgd from these three pump stations. '

Both Well No. 3453-06 and Well No, 3453-07, located within the Punaluu Il pump station,
are located over a basaltic aquifer confined by an overlying alluvium layer. Well No. 3453-
06 draws groundwater from the basaltic bedrock while Well No. 3453-07 draws water both
from the basaltic bedrock and from the alluvium. Records from the drilling of Well No.
3453-06 and Well No. 3453-07 showed that a 413-foot layer of alluvium overlies the
basaltic bedrock layer.

The proposed Punaluu II Well Addition will be drilled to a depth of 400 feet and will
attempt to develop water from the alluvium.
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If the pump test results indicate that the quality or quantity of the water is unsatisfactory,
the exploratory well will be permanently capped and/or sealed to prevent malicious or
accidental contamination of the underlying groundwater aquifers.

4.3.3 Surface Water Hydrology

The Punaluu Valley drainage basin flows into Punaluu Stream, a perennial waterway
approaching 70 feet in width in the upper reaches and with an average channel depth of 10
feet. Punaluu Stream is a "gaining stream," meaning that, as it progresses downgradient
from the head of the valley toward the coastline, the stream’s flow gradually increases as it
successively cuts through and drains high-level, dike-confined groundwater.

Impacts on Punaluu Stream are not expected during the test pumping or production
pumpage of proposed Punaluu III Well Addition. Punaluu Stream is located about 1,500
feet southeast of the project area. The U.S. Geological Survey operates a stream flow gauge
within the Punaluu Ditch (No. 302000) and a gauge within Punaluu Stream (No. 303000)
makai of the stream diversion. Both gauges are located about 2 miles upstream from the
mouth of the stream. The mean flow for the Punaluu Ditch diversion was 7.03 cubic feet
per second (cfs) (4.5 mgd) for the period from 1953 to 1991. For the same period, the
mean flow for the Punaluu Stream downstream from the diversion was 17.70 cfs (11.4

mgd).

Punaluu Stream in this vicinity has an invert of about 20 feet above msl and is perched over
horizontal layers of low-permeability alluvium. These horizontal layers of low-permeability
alluvium serve to isolate the water flowing in Punaluu Stream from the underground alluvial
groundwater found at considerably lower depths. The Punaluu III Well Addition is
proposed to be cased to a depth of about 400 feet (about 335 feet below msl) within the
alluvium, with the screened intake section of the well extending from about 85 feet below
msl to the bottom of the well. The water withdrawn from the alluvium from 85 feet below
to 335 feet below msl due to the pumping of this well is not expected to affect the water
flowing in Punaluu Stream because of the approximately 105 feet separating the screened
intake section of the well from the stream’s invert, and because of the intervening layers of
low-permeability alluvium.

There is no potential for impacts upon the Kahuku Wetlands and the Kahana Valley
Wetlands. The Kahuku Wetlands in the James Campbell National Wildlife Refuge in
Kahuku and the Kahana Valley Wetlands in Kahana Bay are the nearest significant wetlands
to the proposed exploratory well site (An Ornithological Survey of Hawaiian Wetlands, U.S.
Army, 1977). There is no potential for impact because the Kahuku Wetlands are located
about 8 miles northeast of the project site along the shoreline, and the Kahana Valley
Wetlands are located about 2 miles southeast of the project site, also along the shoreline.
These wetlands are mostly brackish because caprock springs are their source of fresh water
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(the springs are fed by leakage of confined basal groundwater from below), and because
they are adjacent to the shoreline (Windward Oahu Regional Water System Improvements,
1988). The Punaluu III Well Addition site and the Kahuku Wetlands are both located
within the Koolauloa Aquifer system.

Further, there is no potential for impact to the Kahana Valley Wetlands because the
wetlands are not located in the same aquifer system as the proposed Punaluu III Well
Addition. The proposed Punaluu III Well Addition is located in the Koolauloa Aquifer
system, and the Kahana Valley Wetlands are located in the Kahana Aquifer system. The
Koolauloa Aquifer and the Kahana Aquifer have been designated as distinctly separate and
independent aquifers by the CWRM (Appendix C of the OWMP).

Water from the test pumping will be discharged into the existing drainage system on the
Punaluu Wells III site. It is expected that the water that will be discharged will be clean,
and therefore will not introduce any pollutants into the environment. The existing drainage
system feeds into a cnivert at the northeast comer of the site. Care will be taken in
disposing of the test water to preclude the possibility of flushing debris into the ditch or re-
suspending sediments and other pollutants in the ditch.

434 -Project Impacts

No adverse impacts to the geological formations underlying the drilling site for the
exploratory well or to the soils at the surface of the site are expected. Impacts to the
groundwater and surface water flows are expected to be insignificant.

4.3.5 Mitigation Measures

'During the test pumping, care would be taken in disposal of the test water to preclude the
possibility of flushing debris into the ditch or resuspending sediments and other pollutants
into the ditch. Best Management Practice (BMP) will be implemented and therefore a
National Pollutant Discharge Elimination System (NPDES) Permit will not be required.

If the pump tests results indicate that the quality or quantity of the water is unsatisfactory,
the exploratory well would be capped and/or sealed to prevent malicious or accidental

contamination of the underlying groundwater aquifer.

No monitoring of Punaluu Stream is needed since pumpage of this well will not affect
stream flows within Punaluu Stream. There will be no effects because there will be a large
elevation difference separating the water in the well from the invert of the stream, because
there are intervening layers of low permeability alluvium, and because the stream is located

1,500 feet away.
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4.4 Natural Hazards

4.4.1 Flood Zones

The proposed Punaluu III Well Addition site is located northeast of Punaluu Stream. The
Flood Insurance Rate Map (FIRM) shows that detailed studies for flood hazards have been
made for the lower reach of Punaluu Stream for the approximately 1,500-foot portion
nearest the mouth of the stream. These detailed flood hazard studies show the floodway,
and the special flood hazard areas that would be inundated by a 500-year (0.2 percent
probability) flood extend out from the center of the stream for a distance of 300 to 1,600
feet near the mouth of the stream and for 600 to 800 feet at the upper limit of the study
area.

At approximately the ground elevation where the FIRM study shows that the 500-year flood
hazard area extends out from Punaluu Stream to a distance of 800 feet, the proposed
Punaluu I Well Addition site is more than 1,500 feet northeast of Punaluu Stream. Thus,
the proposed Punaluu II Well Addition site is not located within the FIRM-designated 500
year flood hazard area extending from Punaluu Stream and is more than 700 feet away from
the edge of the 500-year flood hazard area.

In the Punaluu area, FIRM-designated coastal flooding areas extend about 300 to 600 feet
inland from the shoreline. The proposed Punaluu III Well Addition is about 1/2 mile inland
from the shoreline and is not located in any FIRM zone identified as being susceptible 0
coastal (tsunami) flooding.

4.4.2 Seismic Activity

Under the Uniform Building Code (UBC), the island of QOahu is designated as Seismic Zone
1; in a scale from 1 to 4, this is the zone with the least potential for ground motion from
seismic events. The UBC establishes minimum design criteria for structures to resist ﬁ}e
effects of seismic ground motion, in accordance with the standards for the seismic zoneé In
which the structure is to be built. In the interest of public health and safety, the BWS has
adopted the standards for Seismic Zone 3 for all of its structures. All structures that will be
built as part of this project will be designed and built in accordance with the UBC standards
for Seismic Zone 3.

4.4.3 Project Impacts
The proposed project would not affect and would not be affected by flooding. Seismic risk

at the project site is minimal. The proposed project would not affect seismic activity and
would not likely be affected by seismic activity.
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4.4.4 Mitigation Measures

As a public health and safety measure, the BWS has adopted the standards for Seismic
Zone 3 for the design and construction of all the structures that would be a part of this

project.

No other mitigation measures are proposed or required.

4.5 Demographics

4.5.1 Population, Housing, and Employment

The project area is located in Census Tract 102.01, which extends from Hauula to Kaaawa.
According to U.S. Census reports, the population in this tract increased 17 percent from
1980 to 1990, from 3,952 to 4,608. In 1990, the U.S. Census reports showed that there

were 1,826 housing units in this tract. The resident population of Punaluu, which comprises
a portion of this tract, was reported to be 672 in 1990. Many of the jobs in Punaluu are
agricultural.

4.5.2 Project Impacts
Existing and future population, housing, and employment in the Punaluu area would not be -
affected by this project. The proposed Punaluu III Well Addition project would involve a

limited amount of new construction work entirely within the BWS property; however, this
work would be temporary and would probably be conducted by contractors from outside the

Punaluu area.

4.5.3 Mitigation Measures

No mitigation measures are proposed or required.

4.6 Roadways and Traffic

4.6.1 Roadways and Traffic

Punaluu Valley Road, a private roadway, is the only access from Kamehameha Highway to
the proposed project site. Kamehameha Highway is a two-lane state highway with a speed
limit of 35 miles per hour (mph). According to the Hawaii Department of Transportation,
average daily traffic on Kamehameha Highway in 1991 amounted to 10,713 in the section
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from Hauula to Kaaawa. Kamehameha Highway traffic consists of a mix of automobiles,
trucks, and buses. Because there are relatively few residents and farmers living and
working in the area accessed by Punaluu Valley Road, traffic on this unpaved roadway is
expected to continue to be very light.

4.6.2 Project Impacts

The project would cause a slight and temporary increase in heavy truck traffic. No
significant or long-term impacts to either Kamehameha Highway or Punaluu Valley Road
are expected as a result of this project.

4.6.3 Mitigation Measures

To minimize traffic impacts, the contractor would schedule heavy truck activity between the
hours of 8:30 am to 3:00 pm, Monday through Friday, excluding state holidays.

4.7 Visual and Recreational Resources
4.7.1 Visual Resources and Recreational Resources

The City and County of Honolulu’s Coastal View Study (1987) notes that the proposed
project is located in the Laie/Kaaawa viewshed. In the vicinity of the project area,
Kamehameha Highway, located about 1/2 mile makai of the project site, is identified as a
coastal roadway with a significant coastal view. The public recreational area closest to the
proposed project site is Punaluu Beach Park, which is located on the shoreline and about
3/4 mile away. The Coastal View Study also identifies significant stationary ocean views at
Punaluu Beach Park.

4.7.2 Project Impacts

The proposed project site is not visible from Kamehameha Highway or Punaluu Beach Park.
The significant coastal views identified in the Coastal View Study from Kamehameha
Highway and Punaluu Beach Park would not be affected.

Because the project site and Punaluu Beach Park are separated by a distance of about 3/4
mile, the Punaluu Beach Park recreational area would not be affected by this proposed
project.
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4.7.3 Mitigation Measures

No mitigation measures are proposed or required.

4.8 Cultural Resources

4.8.1 Cultural Resources

An archaeological reconnaissance survey was conducted by Cultural Surveys of Hawaii on
April 7, 1994. The results of the archaeological reconnaissance survey and related research
are found in Appendix A of this report.

The property, as well as the surrounding area, is all former sugar cane land of the Punaluu
Sugar Company. The site was heavily modified, first by the commercial cane cultivation
around or at the turn of the century and then following the closing of the sugar company,
by diversified agriculture. Sites of Oahu lists five heiau and one fishpond within the
ahupuaa of Punaluu. None of these sites are located in the vicinity of the project site. The
closest site, Site 291, is known as Maka Heiau and is shown in Sites of Oahu as being at
the base of a ridge northeast of the proposed project site; Site 201 was partially destroyed
by sugar cane cultivation.

Because of the extensive modification done to the proposed project site by grading, and
because of the existence of farm lots consisting of pasture on the mauka side of the site,
guava orchards on the makai side, a banana patch on the south side, and secondary tre¢
growth on the north side, it is probable that the proposed project site was agricultural land
 before its development in 1977.

4.82 Project Impacts
The results of the fieldwork show that this project area is devoid of archaeological potential.
The proposed development of this site would not result in any impact on archaeological
resources.

4.8.3 Mitigation Measures

No mitigation measures are proposed or required.
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4.9 Biological Resources

4.9.1 Botanical Resources

A botanical reconnaissance survey was conducted by Char and Associates on April 7, 1994.
The results of the botanical reconnaissance survey and related research are found in
Appendix B of this report.

The proposed project site is fenced, and the area within the fence is periodically mowed.
The "lawn" is made up primarily of wedelia, a low-growing ground cover species with
yellow, daisy-like’ flowers, and Spanish clover of ka'’imi, 2 common pasture legume.
Scattered through the wedelia and Spanish clover ground cover are patches of sensitive
plant or puahilahila, and yellow foxtail grass. A number of weedy species have encroached
onto the perimeter of the site from the surrounding guava orchard and pasture land. These
include California grass, cow pea, honohono, pluchea, virgate mimosa, and oriental
hawksbeard. A few small mowed specimens of koa-haole about 6 inches tall are found
throughout the site.

Coarse gravel has been spread around the two existing wells and a brown-colored hollow
tile building. These gravel areas are largely barren with only a few scattered patches of
weeds, which consist mainly of buttonweed, niruri, and fir-leaved celery.

The adjacent properties support & guava orchard and pasture land used for grazing cattle and
horses. Historically, the proposed project site was cultivated with sugar cane.

None of the plants found on the site are candidates for threatened or endangered species
status, and none are listed or proposed as threatened and endangered species (U.S. Fish and
Wildlife Service, 1989, 1990, 1994).

None of the plants are considered rare or vulnerable (Wagner et al., 1990). The only native
plant observed on the site is ricegrass, which is questionably indigenous—that is, it is a .
species for which a date of introduction or other information does not firmly support that it
was dispersed to Hawaii by natural or human-related mechanisms but for which the weight
of evidence suggests that it is probably indigenous (Wagner et al., 1990). Ricegrass can be
found is similar habitats throughout the Hawaiian islands.

4.9.2 Faunal Resources
Faunal (bird and mammal) reconnaissance surveys were conducted by Philip L. Bruner,

environmental consultant, on April 7 and 12, 1994. The resuits of this bird and mammal
reconnaissance surveys and related rescarch are found in Appendix C of this report.
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No native resident land birds were observed during the surveys. The only native resident
land bird that may occasionally occur in this area and at this elevation is the short-eared
owl or Pueo. Pueo is listed as an endangered species on the island of Oahu by the Hawaii
Division of Forestry and Wildlife. No pueo were recorded on the surveys. The number of
pueo on Oahu is probably quite low, and their present abundance in the areas covered in

this survey is unknown.

One resident waterbird, a black-crowned night heron, was seen flying over the property.
This waterbird is not listed as endangered, Habitat suitable for waterbirds does not occur at
the proposed project site, but nearby lands consisting of taro patches, flooded pasture, and
stream drainages do contain some wetland habitat suitable for waterbirds. The nearest
wetlands that provide significant wetland habitat for waterbirds are the Kahuku Wetlands in
the James Campbell National Wildlife Refuge in Kahuku and the Kahana Valley Wetlands
in Kahana Bay (An Ornithological Survey of Hawaiian Wetlands, 1977). The Kahuku
Wetlands are located about 8 miles northeast of the project site along the shoreline, and the
Kahana Valley Wetlands are located about 2 miles southeast of the project site, also along

the shoreline.

No seabirds were observed during the surveys of the site. The site is unsuitable for seabirds
because of predator access and human disturbance.

One migratory indigenous bird species, the Pacific golden plover, which is the most
abundant of the migratory species seen in Hawaii, was recorded on the proposed project
site. Plovers establish territory on lawns and other habitats, and studies have shown that
they return to the same tcmtory each year. Plovers arrive in Hawaii from arctic breedmg
grounds in August and remain until spring migration in late April.

A total of 12 exotic bird species were recorded on the site during the survey. This variety
of exotic bird species was expected for this area. Four other species of exotic bird spcmes
were not observed but are also known to be in this region.

One feral mammal, the introduced small Indian mongoose, was observed near the site.
Other small mammals such as rats, mice, and feral cats are undoubtedly common in this

area.

Oahu records of the endemic and endangered Hawaiian hoary bat are limited. Data on the
bat’s distribution and behavior are extremely limited. They are known to roost solitarily in
trees and occur in upland forests as well as in coastal habitats. This species is insectivorous
and forages at dusk. No hoary bats were observed at the proposed project site.
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4.9.3 Project Impacts

There are no sensitive native plants communities on the project site. The proposed project
would not have any affect on any significant biological resources.

There were no sensitive bird or mammal resources observed on or near the project site. The
proposed project would have no impact on any significant bird or mammal resources.

4.9.4 Mitigation Measures

For both botanical and faunal resources, no mitigation measures are proposed or required.

4.10 Air Quality and Noise

4.10.1 Air Quality and Noise

The air on Oahu is, in general, relatively clean and low in pollution, except where there are
large numbers of motor vehicles or stationary pollution sources. In the Punaluu area near
the project site, air pollution is minimal as a result of the low traffic volumes, absence of
stationary pollution sources, and predominance of the northeast trade winds. Ambient noise
at and around the project site is also very low and comes mainly from nearby farming

operations.

4.10.2 Project Impacts

The project would not have any significant impacts to air quality. Construction would
involve heavy vehicle and equipment operations that would creaie a small amount of
fugitive dust and pollutant emissions. The effects on air quality would be short-term, with
the pollutants generated by the construction and other activities quickly dispersed by the
predominantly northeast trade winds. There would be no long-term air quality impacts once
construction is completed.

The project would not have any significant noise impacts that would affect sensitive noise
receptors.  Construction, including heavy equipment moving, and the drilling of the
exploratory well, would create a small amount of noise; however, because all of the
surrounding land uses are agricultural, there are no significant sensitive noise receptors near
the project site. To reduce pump noise, temporary surface pumps may be installed with
mutes which will reduce pump noise. Submersible pumps, which will reduce pump noise
even further, may also be used. If the pump tests are successful, permanent surface pumps
with mutes or submersible pumps may be installed to reduce noise levels to less than the
regulatory limit. There would be no noise impacts after the construction is completed.
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On the island of Oahu, community noise controls have been set for analyzing noise impacts
pursuant to Hawaii Department of Health Rules, Tile 11, Chapter 43. Allowable daytime
and nighttime noise level standards for residential, preservation, hotel, apartment, and
business, agricultural, and industrial districts have been set under these rules. For
agricultural zones, the maximum allowable daytime and nighttime noise level is 70 dBA at
the property line. The project site is located in and is surrounded by lands in the AG-2,
General Agricultural zone and is thus limited to a maximum allowable noise level of 70
dBA at the property boundary. While operating, permanent pumps generate a limited
amount of noise.

4.10.3 Mitigation Measures

To minimize adverse air quality impacts, the contractor would properly maintain its internal
combustion equipment to minimize exhaust emissions and would comply with the Hawaii
Department of Health Rules Title 11, Chapter 59 and 60, regarding air pollution control.

For noise impacts, the contractor would properly maintain the noise mufflers on its internal
combustion equipment to reduce noise during drilling operations, and would comply with
the Hawaii Department of Health Rules, Title 11, Chapter 43, regarding noise control for
* the island of Oahu. To reduce pump noise, temporary surface pumps may be installed with
mutes which will reduce pump noise. Submersible pumps, which will reduce pump noise
even further, may also be used. If the pump tests are successful, permanent surface pumps
with mutes or submersible pumps may be installed to reduce noise levels to less than the

regulatory limit.
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Chapter 5
Relationship to Land Use Designations and Controls

5.1 State Land Use Designations and Controls

The subject property is located within the State Land Use Agricultural District. Land use
controls for the development of wells in the agricultural districts on the island of Oahu are
under the jurisdiction of the City and County of Honolulu.

A well construction pump installation and water use permit will be required from the
Commission on Water Resource Management (CWRM).

5.2 City and County of Honolulu
Land Use Designations and Controls

The subject parcel is designated Agriculture on the City and County of Honolulu’s
Development Plan Land Use Map (Ordinance No. 83-9, as amended) and is consistently
shown as AG-2, General Agricultural, on the City and County of Honolulu's zoning map
(Ordinance 86-121, as amended). According to the City and County of Honolulu’s Land
Use Ordinance (LUO), the proposed project is considered a Utility Installation, Type A, and
is a principal permitted use in this zoning district.

Projects funded by the City and County of Honolulu must be consistent with the City and
County of Honolulw’s Development Plan Public Facilities Map. Exploratory wells are
considered minor and are not required to be shown on the Development Plan Public
Facilities Map. The proposed Punaluu III Well Addition, if it is converted to a production
well, will be consistent with the City and County of Honolulu’s Development Plan Public
Facilities Map (Ordinance No. 83-9, as amended) since the site shown as a "site determined
water well facility programmed for construction within 6 years."

A building permit will be required from the City & County of Honolulu Buiiding
Department.
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Chapter 6
Possible Alternatives

The no-action alternative, the delayed action alternative, alternative sites, and alternative

sources were considered either in this environmental assessment or in previous
environmental analyses done by the BWS.

6.1 No-Action Alternative

The no-action alternative was considered but not pursued because it would be contrary to
the BWS’s legal mandate to provide for the water needs of a growing population.

This project is part of an overall groundwater development program intended to increase the
municipal water supply to meet the growing demands of an increasing population. If the
BWS’s program to develop new water sources is curtailed, the BWS would not be able to
provide adequately for the future water needs of Oahu’s population. Inadequate municipal
water supplies could result in future restrictions to development on Ozhu as well as regional
water shortages within the existing developed areas.

6.2 Delayed Action

The delayed action alternative was considered but not pursued because this alternative
would delay the BWS’s implementation schedule and would have substantially similar
environmental outcomes and higher development costs because of inflation.

Delay in the proposed well testing program would increase the risk that population growth
on Oahu will lead to increasing water demands in excess of the available supplies.

6.3 Alternative Sites

This environmental assessment analyzes one of many possible potable groundwater source
sites in the Windward Sector of Oahu, where, according to the OWMP, there is good
potential for economic development of potable water supply sources.

Alternative sites were considered in a 1988 Windward Oahu Regional Water System

Improvements Study, the BWS conducted an analysis of 46 potential sites for wells, tunnels,
or inclined tunnels on the windward side of Oahu that could be used for developing
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additional potable water sources. In this 1988 analysis, the BWS cvaluated six possible
wells sites and one possible tunnel or inclined well site within Punaluu Valley.

These sites have the potential to serve as groundwater supply sources but are considered by
the BWS to be additional rather than alternative sites for its well testing program.

6.4 Alternative Sources

Alternative source development has been and is being pursued by the BWS. The BWS has
already analyzed potential potable water source alternatives other than groundwater in its
11988 study; these alternatives included desalinization, the development of surface and
brackish groundwater sources, and the recycling of treated wastewater.

However, there are a number of problems associated with the development of alternative
potable water sources. Typically, these alternative sources have comparatively high
development costs and greater technical challenges. For instance, the use of surface water
such as from Punaluu Stream has a high potential for health and safety problems and would
require -installation of. a costly water treatment plant. The BWS, although pursuing
alternative source development, does not consider the development of these alternative
sources to be as feasible or as practical as the development of groundwater resources.
Thus, BWS's emphasis for obtaining potable water for municipal use will continue to focus

primarily on the development of groundwater resources.
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Chapter 8
Agencies Consulted in
Making this Assessment

The following agencies were consulted during the preparation of the draft environmental
assessment for this project:

State of Hawaii agencies

. Department of Land and Natural Resources

- Commission on Water Resources Management
. Department of Agriculture
. Department of Health

- Environmental Management Division

- Office of Environmental Quality Control

City and County of Honolulu agencies

. Planning Department
. Land Utilization Department
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I. INTRODUCTION
Introduction

The purpose of this report is to describe the results of an archaeological
reconnaissance survey conducted at Punaluu Well No. 3. The Board of Water supply is |
proposing to expand the facility at this well site to include and additional well, a pump,
transmission main, and other equipment. This will add an additional .5 million gallons
per day to the production of the well.

Description of the Property

The property was located next to Punaluu Valley Road (Fig. 1), formerly known as
Green Valley Road at the 40 ft. elevation, approximately 1,000 ft. from Punaluu Stream.
The well site is a fully developed facility with an entry road from Punaluu Valley Road
and a graded and fenced la»;rn area of approximately 2 acres (Fig. 2). There is an existing
building in the makai center portion of the property (Fig. 3). The well site was developed
in 1977. The address is 53-320 Punaluu Valley Road. The name of the property is
"Keolanui’s Acres."

History of the Property

The property, as well as the surrounding area, is all former sugar cane land of

Punaluu Sugar Co.and was heavily modified, first for commercial cane cultivation around

or before the turn of the century, and since the closing of the sugar company, has been

used for diversified agriculture. Many of the local farmers lease land from the Bishop

Estate. An inspection of Sites of O'zhu by Sterling and Summers, list 5 heiau and one
fishpond within the ehupuaa of Punaluu. None of these sites are in the vicinity of the
project area. The closest site, Site -291, is known as Maka Heiau and is shown on Sterling
and Summers’s map as being at the base of a ridge northeast of the subject property and

was partially destroyed by sugar cane cultivation (Sterling and Summers 1978:166).
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II. ARCHAEOLOGICAL FINDINGS
Archaeological Fieldwork
Archaeological fieldwork was conducted on April 7, 1994 and consisted of an
inspection of the existing well site by Hallett H. Hammatt, accompanied by other
consultants and associates of the Board of Water Supply and CH2M Hill. Through
inspection of the access road as well as of the well site it was very clear that the entire
area has been previously graded. Surrounding the fenced property are farm lots consisting
of pasture on the mauka side, guava orchard on the makai side, a banana patch on the
south side and secondary tree growth on the north side. It is highly probable that the well

site itself was agricultural land before its development in 1977.
Conclusions

It is clear from the results of the fieldwork, that this project area is devoid of
archaeological potential. The proposal for additional development of this site, will not
impact archaeological resources. For these reasons, no further archaeological investigation

should be required for this project.
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CHAR & ASSOCIATES

Botanical/Environmental Consultants

4471 Pyu Panini Ave.
Honolulu, Hawait 96816
{808) 734-7828

May 1994

BOTANICAL RESOURCES ASSESSMENT SURVEY
PUNALU'U WELL 111
KO'OLAU LOA DISTRICT, ISLAND OF 0'AHU

INTRODUCTION

An assessment-level survey of the botanical resources found on
the Punalu'u Well III project site was conducted by Char & ASSO-
ciates on 07 April 1994. The primary objectives of the field
studies were to: 1) provide a general description of the vege-
tation: 2) search for threatened and endangered species as well
as rare and vulnerabie plants: and 3) identify areas of potent1a1
environmental problems or concerns and propose appropriate miti-
gation measures. The information Trom the botanical studies will
be used the preparation of an Environmental Assessment (EA)

document.

The Punalu'u Well IT11 addition is located in Punalu'u Valley at
about the 40 foot elevation contour on an existing Board of Water
Supply site. The proposed work for the project will involve
installation of one pump, piping, transmission main, electrical
equipment, and appurtenances. The addition is needed to meet

future demands.

DESCRIPTION OF THE VEGETATION

A walk-through survey method was used. Notes were made on plant
associations and distripytion, substrate types, topography,



drainage, exposure, etc. Plant identifications were made in the
field; plants which could not be positively determined were
collected for later identification in the herbarium, and for
comparison with the taxonomic literature. The plant names used in
the following discussion are in accordance with the most recent
treatment of the Hawaiian flora by Wagner et al. (1990).

~ The Board of Water Supply site is fenced and the area within the

fence periodically mowed. The "lawn" is composed primarily of
wedelia (Wedelia trilobata), a low-growing ground cover species
with yellow, daisy-1ike flowers, and Spanish clover or ka'imi, a
common pasture legume. Scattered through the wedelia/Spanish
clover ground cover are patches of sensitive plant or puahilahila
(Mimosa pudica), and yellow foxtail grass (Setaria gracilis).
Around the perimeter of the property, a number of weedy species
have encroached onto the site from the surrounding guava orchard
and pasture land. These include California grass (Brachiaria
mutica), cow pea (Macroptilium lathyroides), honohono (Commelina
diffusa), pluchea (Pluchea symphytifolia), virgate mimosa
(Desmanthus virgatus), and oriental hawksbeard (Youngia japonica).
A few small mowed specimens of koa-haole (lLeucaena leucocephala),
about 6 inches tall, are found throughout the well site.

A paved road (asphalt) runs the length of the property to the two
wells. Along this road is a narrow band of vegetation, 3 to 6 ft.
wide, which consists of mixed grasses and herbs. Bermuda grass or
manienie (Cynodon dactylon) along with fimbriate paspalum
(Paspalum fimbriatum) are common here. Other species include
sensitive plant, Spanish clover, yellow foxtail, Henry's crab-
grass (Digitaria ciliaris), Hilo grass (Paspalum conjugatum),
false daisy (Eclipta alba), artillary plant (Pilea microphyiia),
and Indian dropseed (Sporobolus indicus).

Course gravel has been spread around the two wells and a brown-

2



colored concrete building. These gravel areas are largely barren
with only a few scattered patches of weeds which consist mainly

of buttonweed (Spermacoce assurgens), niruri (Phyllanthus debilis),
and fir-leaved celery (Ciclospermum leptophylla).

DISCUSSION AND RECOMMENDATIONS

A weedy "lawn® composed primarily of wedelia and Spanish clover
is found on the fenced Punalu‘u Well III site. The vegetation is
periodically maintained. The adjacant properties support a guava
orchard and pasture land used for grazing cattle and horses.
Historically, the area was under sugar cane cultivation (H.
Hammett, pers. comm.).

Because the project site as well as the surrounding areas are
disturbed there are no sensitive native plant communities on the
project site. None of the plants found on the site are listed,
proposed or candidate threatened and endangered species (U.S.
Fish and Wildlife Service 1989, 1990, 1994). None of the plants
are considered rare or vulnerable (Wagner et al. 1990). The only
native plant observed on the site is ricegrass (Paspalum
scrobiculatum), which is questionably indigenous, that is, it is
a species for which a date of introduction or other information
does not make for a clear argument for its dispersal to Hawai'i -
by natural or human-related mechanisms, but for which the weight
of evidence suggets that it is probably indigenous (Wagner et al.
1990). It can be found in similar environmental habitats through-
out the Hawaiian Islands.

Given the findings above, the proposed additions to the Punalu'u
Well III site are not expected to have a significant negative
impact on the botanical resources. There are no botanical reasons
to impose any restrictions or conditions to these additions. No
recommendations concerning the botanical resources are proposed

at this time.
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INTRODUCTION

The purpose of this report is to summarize the findings of a

bird and mammal field survey of a proposed well site conducted on

7, 12 April 1994 at Punaluu, Oahu (Fig. 1). Also included are .

references to pertinent literature.
“t

1-

The ob&ectives of the field survey were to:
Document what bird and mammal species occur on and near the

property, or may likely be found there given the type of

habitats available.

Determine the presence or likely occurrence of any native

fauna, particularly any that are considered "Endangered"

or "Threatened".

Evaluate the quality of the habitats for native wildlife and

note any special or unique resources.

GENERAL SITE DESCRIPTION

Figure One indicates the location of the area surveyed for

birds and mammals. The actual site proposed for the exploratory

well is an open area that is regularly mowed. A fence surrounds



the propebty. Nearby lands are planted-in guava and banana. The
habitat at this elevation is a mixture of agriculture ang second

growth exotic forest.

Weather during the field survey was cloudy. Winds were from

the east at 15-2¢ mph.

STUDY METHODS

Field observations were made with binoculars and by Tistening
for vocalizations. The survey was conducted during mid-morning
on 7 April and early morning on 12 April. -Counts were made of all
birds seen or heard (Table 1). Published accounts of birds known
from similar habitat were also consulted in order to acquire a more
complete picture of the possible species that might be expected in
this area (Pratt ot aj. 1987), Hawaii Audubon Society 1993). pata
on feral mammals were limited to visuai observations.

Scientific names used in this report follow those given in
Hawaii's Birds (Hawaii Audubon Society 1993); Field Guide to the
Birds of Hawaii and the Tropical Pacific (Pratt et al, 1987) and
Mammal Species of the World (Honacki et ai. 1982),



RESULTS

Resident Endemic (Native) Land Birds:

No native resident land birds were observed on the survey.
The only species in this category which may occasionally occur in
this area and at this elevation is the Short-eared Owl or Pueo
_ o

(Asio f]aﬁﬁeus sandwichensis). Pueo are listed as an endangered

species on Qahu by the State of Hawaii Division of Forestry and
Wildlife. None were recorded on the survey. The number of Pueo
on Qahu is probably quite Tow and their present abundance in the

areas covered by this survey is unknown.

Resident Waterbirds:

One Black-crowned Night Heron {Nycticorax nycticorax) was seen

flying over the property. This is the only native waterbird in
Hawaii that is not Jisted as endangered. Habitat suitable for
waterbirds does not occur on the proposed well site property.
Nearby'lands, however, do contain some wetland habitat in the form:

of taro patches, ficoded pasture and stream drainages.

Seabirds:
No seabirds were observed on the survey. This site is
unsuitable for seabirds due to predator access and human disturbance.

There are only a few locations on Qahu where seabirds are nesting.



Migratory Indigenous (Native) Birds:
Three Pacific Golden-Plover (Pluvialis fulva) were recorded on the

site. This species establishes a territory on lawns and other open
habitats while in Hawaii and studies have shown that they return each
year to the same territory (Johnson et al. 1981). Plover arrive in Hawaii

from their arctic breeding grounds on the tundra in August and remain

here until the spring migration in late April. They are the most abundant

migratory bird in Hawaii. One other migratory species which also utilizes

lawns and open fields is the Ruddy Turnstone (Arenaria interpres). No

turnstone were seen on the survey.

Exotic (Introduced} Birds:
A total of 12 species of exotic birds were recorded during the field

survey (Table 1). Pratt et al. 1987; Hawaii Audubon Society 1993 confirm

that this assortment of introduced birds would be expected in.this area.
In addition the Barn Owl (Tyto alba), Japanese Bush-warbler (Cettia diphone),

Java Sparrow (Padda oryzivora) and Nutmeg Mannikin (Lonchura malacca)

are also known from this region.

Feral Mammals:
The introduced Small Indian Mongoose (Herpestes auropunctatus) was

seen near the property. No trapping was conducted in order to assess the

relative abundance of feral mammals. In addition rats, mice and feral

cats undoubtedly also are common in this area.
Oahu records of the endemic and endangered Hawaiian Hoary Bat (Lasiurus

cinereus semotus) are limited (Tomich 19863 Kepler and Scott 1990). Data
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on the bat's distribution and behavior aré extremely Timited. They are
known to roost solitarily in trees and occur in upland forests as well as

in coastal habitats. This species is insectivorous and forages at dusk.

DISCUSSION AND CONCLUSIONS
Lt

This field survey was necessarily brief and thus can provide oniy a
limited perspective of the wildlife which utilize the area. The number
and relative abundance of each species may vary throughout the year due to
available food resources and reproductive success. Exotic species sometimes
prosper only to later disappear or become a less significant part of the
ecosystem (Williams 1987; Moulton et al. 1990). Long term studies couid
provide a more comprehensive view of the bird and mammal populations in a

particular area. Nevertheless, some general conclusions related to birds

-and mammals at this site are provided. The following comments summarize

the findings of this survey.

1-  The site was traversed on foot. Counts of birds were used to make
conclusions about estimated abundance at this location (Table 1).

2~ The open, homogenous habitat on this property limits its value for
all but a few species. Birds like Pacific Golden-PIover, Zebra Dove

(Geopelia striata), Spotted Dove (Streptopelia chinensis), Common

Myna (Acridotheres tristis) and finches such as Common Waxbill

(Estrilda astrild) are most Tikely to utilize this site.

3~  The proposed well should have no effect on bird and mammal
populations in this area. No endangered or threatened species

were recorded on the survey.
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Appendix D
Agencies and Others Provided a Copy of
the Draft Environmental Assessment

In the process of preparing an environmental assessment (EA), a draft EA is provided to
government agencies and other groups or individuals. The comments of the governmental
agencies and the other groups or individuals to the draft EA and the responses to these
comments are included in the final EA submitted to the Office of Environmental Quality
Control (OEQC). In the final EA for this project, the letters and comments are included in
Appendix E.

Fifteen governmental agencies and three other groups or individuals were provided a copy
of the draft EA for this project and were requested to provide comments, The following is
a list of those agencies and others that were requested to provide comments.

Federal agencies

. U.S. Department of Agricuiture, Soil Conservation Service
. U.S. Amy Corps of Engineers, Pacific Ocean Division
. U.S. Fish and Wildlife Service

State of Hawaii agencies

. Department of Agriculture
. Department of Business, Economic Development, and Tourism
. Department of Land and Natural Resources

- Forestry and Wildlife Division

- Historic Preservation Division

- Commission on Water Resources Management

. Department of Health
- Environmental Management Division
- Office of Environmental Quality Control

. University of Hawaii
- Environmental Center
- Water Resources Research Center

City and County of Honolulu agencies
. Planning Department /

. Land Utilization Department
. Public Works



Others

City Council Member Steve Holmes
~Koolauloa Neighborhood Board No. 28
Sierra Club, Hawaii Chapter






Appendix E
Comments and Responses to the
Draft Environmental Assessment
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