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: Negative Declaration for the Proposed Maakua Well Station Project,
| TMK: 5-4-05: 1, Hauula, Qahu

The Board of Water Supply has r
comment period which began on

eviewed the comments received during the public

| April 8, 1993. 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 October 8,

“1993 OEQC Bulletin as a Negative Declaration.

Attachment

Pure Water . .. man's greatest need — use it wisely

Attached are four copies of the EA for your review.

{f you have any questions, please contact Roy Doi at 527-5235.

Very truly yours,

ey 2

KAZU HAYASHIDA
Manager and Chief Engineer
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0GDEN ENVIRONMENTAL AND ENERGY SERVICES

__Solutions Taking Shape.
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PREFACE

This document is submitted for the purpose of acquiring a Conservation District Use Permit

" for the Maakua Well Project. There are two parts to this document:

Part I: Department of Land and Natural Resources Master Application Form
(Conservation District Use Application)
Part [I: Environmental Assessment

The Environmental Assessment is being processed concurrently for a Negative Declaration
through the State of Hawaii Office of the Governor.
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Conservation District Use Application

Maakua Well Project

Hawila Town, Koolauloa District, 0ahu

Applicant

Honolulu Board of Water Supply
630 South Beretania Street
Honolulu, Hawaii 96843

Prepared by

0gden Environmental and Energy Services Co., Inc,
680 Iwilei Road, Suite 660

Honolulu, Hawaii 96817

(808) 545-2462

February 1993




STATE OF HAWAII Date
DEPARTMENT OF LAND AND NATURAL RESOURCES Accepted by
P. 0. BOX Date

HONOLULU, HAWAII 96809

DEPARTME

NT MASTER APPI{ICATION FORM

(Print or

Type)

February 1983

FOR DLNR USE ONLY
Reviewed by

Docket/File No.
180-Day Exp.
EIS Required
PH Required
Board Approved
Disapproved
Hell No.

I. LANDOWNER/WATER SOURCE OWNER il.
(1T State land, to be filled
in by Government Agency in
control of property)

Name

Address

Telephone No.
SIGNATURE

Date

State of Hawaii

P. 0. Box 621

Honolulu, Hawaii 96809

1II. TYPE OF PERMIT(S) APPLYING FOR

X A
(x) B.

" State Lands

Conservation District Use Iv.

() C

() D

() E.

Withdraw Water From A Ground
Water Control Area

Supply Water From A Ground
Water Control Area

Well Drilling/Modification

APPLICANT (Water Use, omit if applicant

APPLILANT
is landowner)

Name Board of Water Suvply

Address Citv & Countryv_of Honolulu

Department of Land & Natural 630 S. Beretania Street
Resources

Honolulu, Hawaii 96843

Telephone No. _527-5235 (Bert Kuioka’

Interest in Property

i T
{indicate interest in property; submit

written evidence of this interest)

*SIGNATURE

Date

*If for a Corporation, Partnership,
Agency or Organization, must be signed
by an authorized officer.

WELL OR LAND PARCEL LOCATION REQUESTED

District Koolauloa

. Island Ozhu

County Honolulu

Tax Map Key 5-4-5:1

Area of Parcel 152 acres
(Indicate in acres or
sq. ft.)

Term (if lease)
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MASTER APPLICATION FORM Rev. 2/89

V. Environmental Requirements (SEE ATTACHED ENVIRONMENTAL ASSESSMENT)

Pursuant to Chaprer 343, Bawaii Revised Statutes, and in
accordance with Title 11; Chapter 200, Environmental Impact
Sstatement Rules for applicant actions, an Environmental
assessment of the proposed use must be attached. the
Environmental assessment shall include, but not be limited

to the following:
(1) Identification of applicant or proposing agency:
{2) Identification of approving agency, if applicable;

(3) Identification of agencies consulted in making
assessment;

(4) General description of the action's technical,
economic, social. and environmental characteristics:

(5) Summary description of the affected environment,
including suitable and adecquate location and site maps;

(6) Idemtification and summary of major impacts ard
alternatives considered, if any:

(7) Proposed mitigation measures, if any:

(8) Determination;
(9) Findings and reasons supporting determination; ard

(10) Agencies to be consulted in the preparation of the
EIS, if applicable.

vVI. Summary of Proposed Use (what is proposed)

The Board of Water Supply (BWS) proposes 1o develop a permanent water well located at Maakua
Gulch, Hauula Town, Koolauloa District, island of Oahu. The proposed action is to install a well
pump and pad, widen and pave an existing construction access road, install approximately 4,000
linear feet of pipeline along the access road alignment, and build a pump control station at the site
of the existing Maakua exploratory well, designated State well number 3655-02. This projectisa
component of the BWS overall development plan for Windward Oahu regional water system
improvements. TO establish the proposed site as a permanent pumping station, the BWS is
requesting a subdivision to remove the project area from the Division of Forestry’s jurisdiction.




. INFORMATION REQUIRED FOR ALL USES (SEE ATTACHED CDUA SUPPLEMENT)

1. Description of Parcel

A. Existing structures/Use. (Attach description or map).

B. Existing utilities. .(If available, indicate size and location on
map. Include electricity, water, telephone, drainage, and sewarage) .

C. Existing access. (Provide map showing roadways, trails, if any.
Give street name. Indicate width, type of paving and ownership).

D. Vegetation. (Describe or provide map showing location and types
of vegetation. Indicate if rare native plants are present).

E. Topography; if ocean area, give depths. (Submit contour maps for

~  ocean areas and areas where slopes are 40% or more. Contour maps

will also be required for uses involving tall structures, gravity
flow and other special cases).

- F. 1f shoreline area, describe shoreline. (Indicate if shoreline is
sandy, muddy, rocky, etc. Indicate cliffs, reefs, or other features

such as access to shoreline).

-~

E G. Existing covenants, pasements, restrictions. (If State lands, indi-
- cate present encumbrances. ]

H. Historic sites affected. (If applicabie, attach map and descriptions).

11. Description: Describe the activity proposed, its purpose and all operations
- To be conducted. {Use additional sheets as necessary). (SEE ATTACHED EA)

111. Commencement Date: Upon approval) of CDUA

Completion Date: 12 months after initial construction

. 1V. TYPE OF USE REQUESTED (Mark where appropriate) (Please refer to Title 13,
Chapter 2)

—i 1. Permitted Use (exception occasional use);
DLNR Title 13, Chapter 2, Section ; Subzone

_ 2. Accessory Use (accessory to a permitted use):
DLNR Title 13, Chapter 2, Section 3 Subzone .

3. Occasional Use: Subzone .
4, Temporary Variance: Subzone

_ o 5. Conditional Use: Subzone R .




Area of Proposed Use 152 acres

(Indicate in acres or sq. ft.)

Name & Distance of Nearest Town or Landmark
0.6 miles from Kamehameha Highway in Hauula

Boundary Interpretation (If the area is within 40 feet of the boundary of
the Conservation District, include map showing interpretation of the
boundary by the State Land Use Commission).

Conservation District Subzone Resource (R)

County General Plan Designation _ Preservation (P-1)

V. FILING FEE

1.

2‘

Enclose $50.00. A1l fees shall be in the form of cash, certified
or cashier's check, and payable to the State of Hawaii.

If use is commercial, as defined, submit additional pubtic hearing
fee of $50.00.

INFORMATION REQUIRED FOR CONDITIONAL USE ONLY (SEE ATTACHED CDUA SUPPLEMENT)

I.

II.

Plans: (A1l plans should include north arrow and graphic scale).

A.

Area Plan: Area plan should include but not be limited to relation-

ship of proposed uses to existing and future uses in abutting parcels;

identification of major existing facilities; names and addresses of
adjacent property owners.

Site Plan: Site plan (maps) should include, but not be limited to,

dimensions and shape of lot; metes and bounds, including easements
and their use; existing features, including vegetation, water area,
roads, and utilities.

Construction Plan: Construction plans should ‘include, but not be

limited to, existing and proposed changes in contours; all buildings
and structures with indicated use and critical dimensions (including
floor plans); open space and recreation areas; landscaping, including
buffers; roadways, including widths; offstreet parking area; &xisting
and proposed drainage; proposed utilities and other improvements;
revegetation plans; drainage plans including erosion sedimentation
controls; and grading, trenching, filling, dredging or soil disposal.
Maintenance Plans: For all uses involving power transmission, fuel

lines, drainage systems, unmanned communication facilities and road-
ways not maintained by a public agency, plans for maintenance shall
be included.

Management Plans: For any appropriate use of animal, plant, or

mineral resources, management plans are required.

Historic or Archaeoclogical Site Plan: Where there exists historic

or archaeological sites on the State or Federal Register, a plan
must be submitted including a survey of the site(s); significant
features; protection, salvage, or restoration plans.

Subzone Objective: Demonstrate that the intended use is consistent with

the objective of the subject Conservation District Subzone (as stated in
Title 13, Chapter 2).

-4 -




CDUA Supplement - Maakua Well

INFORMATION REQUIRED FOR ALL USES

I Description of Parcel
. A. Existing structures/use

Maakua exploratory well no. 3655-02 is located at the project site (Figure 1). This well is
currently not in use. The existing surface structure is a well cap approximately two feet

above grade.

. Existing utilities

None.

. Existing access

An unpaved construction road provides access from Maakua Road to the well site (Figure
2). This road, situated on State property, is approximately 12 feet wide.

. Végetaﬁon

Vegetation at the site is highly disturbed, and dominated by alien plant species, most notably
by gunpowder trees (Trema orientalis) and Christmas berry trees (Schinus terebinthifolius)
varying in height from 12 to 18 feet. There are also Java plum (Syzygium cumint), and
strawberry guava (Psidium cattleanum) trees. Most of the plants are herbaceous weeds, but
vines such as Passiflora laurifolia and Psidium cattleanum are also common climbing over
wrees and shrubs. Of the species observed at the site, about 12 are native, and only 2 are
endemic. None of these are proposed or candidate threatened, endangered, or rare species.

. Topography

The well site is located on a hillside at an elevation of 160 feet above mean sea level. Slope
at the site is about 30 percent.

. Shoreline area

The well site is located approximately 0.6 miles inland from the shoreline.

. Existing covenants, easements, restrictions

The proposed well site and access road are located on lands owned by the State of Hawaii.

. Historic sites affected

No archaeological sites are known to occur on the Maakua well site; however the access
road passes by archaeological Site 50-80-05-3394, and bisects archaeological Site 50-80-05-
4227. Site 50-80-05-3394 is located between road survey stations 13+35 and 14+95 on the
stream-side shoulder of the existing access road. The road corridor is within 3 feet of its
structural components. Site 50-80-05-4227 covers the entire alluvial flat between survey
stations 5+0.00 and 10+0.00, and appears to be an agricultural site. The access road bisects
the south wall extension of this site at approximately survey station 8+45.00, and bisects a
previously unidentified wall at survey station 5+86.85. These sites can be avoided during
construction. An archaeological report is attached with the Environmental Assessment.
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CDUA Supplement - Maakua Well

INFORMATION REQUIRED FOR CONDITIONAL USE ONLY

I. Plans:
- A. Area Plan: attached as Figure 3
B. Site Plan: see attached blueprints
- C. Construction Plan: see attached blueprints
D. Maintenance Plan: not applicable

E. Management Plan: not applicable

F. Historic or Archaeological Site Plan: see Archaeological Report (Appendix IT to
Environmental Assessment)

II. Subzone Objective:

The State Land Use designation for the proposed project is Conservation District, Resource (R)

- subzone. According to Chapter 2 of Title 13, Hawaii Administrative Rules, the Resource

: subzone is “to develop, with proper management, areas to ensure sustained use of the natural

- resources of those areas.” The proposed project is a conditional use consisient with the

itted action under the Resource subzone; i.e., “governmental use not enumerated herein

where public benefit outweighs any impact on the conservation district.” Its intended use is to
develop groundwater — a natural resource of the area — to meet public demand.

A
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Environmental Assessment

Maakua Well Project

Hauula Town, Koolauloa District, 0ahu

Prepared for

Honolulu Board of Water Supply
630 South Beretania Street
Honolulu, Hawaii 96843

In association with
Okahara and Associates
200 Kohola Street
Hilo, Hawaii 96720

Prepared by

Ogden Environmental and Energy Services Co., Inc.

680 Iwilei Road, Suite 660
Honolulu, Hawaii 96817
(808) 545-2462

September 1993
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1.1

SUMMARY

S.1 PROJECT OBJECTIVES

The proposed Maakua Well is part of a major water development project to integrate new ground
water sources in Windward Oahu in order to meet the growing demand for potable water within the
City and County of Honolulu. The well is expected to conmibute up to 1.0 mgd of the 45 mgd
potential yield from overall Windward water system improvements by the year 2000.

S.2 PROJECT AND SITE DESCRIPTION

The project site is beyond the end of Maakua Road, about 0.6 miles inland from Kamehemaha
Highway in Hauula Town, Koolauloa District, Oahu. The proposed pumping station is located
about a quarter of a mile along the Maakua Guich Trail, 160 feet above mean sea level. The
property at the site is designated as a State Conservation Land Use Distict, Resource (R) subzone
within a 152-acre parcel owned by the State of Hawaii (Tax Map Key 5-4-5:01).

The proposed project involves construction of the well site (including the well pad, pump control
building, and retaining wall), pipeline installation, stream crossing, and reconstruction of the
existing access road. Water pumped from the well will primarily serve the Hauula area. A bqgster
station located in Hauula will pump the well water toward Kahana; excess water will be diverted to

the Kailua/Kaneohe area.
S.3 PROJECT FEATURES

The following table describes the features of the proposed well site:

ITEM MAAKUA WELL STTE

Tax Map Key (TMK) 5-4-3:01

Total Parcel Area 152 Acres

Flood Insurance Rate Map (FIRM) Flood Zone D (area of undetermined but
possible flood hazard)

State Land Use District Conservation, Resource (R) subzone

State Water Management Area Windward

City & County of Honolulu Site Determined

Development Plan Public Facilities Map




City & County of Honolulu Zoning Preservation (P-1)

Estimated Yield of Production Well 1.0 mgd
Land Owner State of Hawaii
Nearest Access Maakua Gulch Trail, inland of Maakua Road

S.4 POTENTIAL IMPACTS AND MITIGATION MEASURES

The primary potential impacts associated with the project will be temporary, lasting only until
project completion (about 12 months); these include minor traffic, noise, and air quality
disturbances to local residents and recreational hikers. Standard measures will be implemented to
minimize or alleviate these effects.

No significant long-term impacts are anticipated. Potential impacts to cultural resource sites in the
vicinity ‘will be prevented according to a site-specific mitigation plan. The project is expected to
have little impact on local ground water and surface water resources. Application of current interim
instream flow standards will ensure that ground water pumping does not result in significant
dewatering within the Maakua Stream drainage basin.

S.5 APPLICANT/PROPOSING AGENCY

Board of Water Supply, City and County of Honolulu

S.6 APPROVING AGENCY

Office of the Governor, State of Hawaii

S.7 AGENCIES CONSULTED

Clean Water Branch, Department of Health

Commission on Water Resource Management, Department of Land and Natural Resources
Division of Aquatic Resources, Department of Land and Natural Resources

Division of Forestry and Wildlife, Department of Land and Natural Resources

Office of Conservation and Environmental Affairs, Department of Land and Natural Resources

State Historic Preservation Division, Department of Land and Natural Resources
U.S. Fish and Wildlife Service

S5-2
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S.8 REQUIRED PERMITS AND APPROVALS
The following permits will be required from the State Department of Land and Natural Resources:

Conservation District Use Permnit
Permit for Use of State Lands
Stream Channel Alteration Permit
Water Use Permit

Well Modification Permit

Well Construction Permit

Pump Installation Permit

The following permits and approvals will be required from the State Department of Health and City
and Cousty of Honolulu Department of Public Works, if construction dewatering is to occur:

Construction Dewatering Permit

National Pollutant Discharge Elimination System (NPDES) Permit

Source Approval by the Director of Health, in compliance with Hawaii Administrative
Rules, Title 11, Chapter 20, "Potable Water Systems”
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SECTION 1
INTRODUCTION

The proposed project is a component of the Board of Water Supply's development plan for
Windward Oahu Regional Water System Improvements. The programmatic Final Environmental
Impact Statement (FEIS) for these improvements was submitted in August 1988 by the Board of
Water Supply (BWS) and subsequently accepted. In conjunction with the accepted FEIS, the
BWS intends to prepare environmental assessments (EAs) as each water development project is
programmed for possible construction, to address plans, implementation, and potential impacts and
mitigation measures on an individual project basis.

In 1989, an EA was prepared for construction of an exploratory well and access road at Maakua
Gulch, Hauula Town, Koolauloa District, island of Oahu (Belt Collins 1989). The EA received a
Negative Declaration. Viability of a permanent well at Maakua was subsequently confirmed

through pumping tests by the BWS.

This EA addresses the development of a permanent pumping station and access road located at the
Maakua Gulch location. This document has been prepared in accordance with Chapter 343,
Hawaii Revised Statutes (HRS) and with Chapter 200 of Title 11, Department of Health (DOH)
Administrative Rules. The Board of Water Supply, City and County of Honolulu, is the
proposing agency. The approving agency is the Office of the Governor, State of Hawaii.

1-1




SECTION 2
PROPOSED ACTION

2.1 PURPOSE

Demand for water in Windward Oahu was 19 million gallons per day (mgd) in 1990, and is
- projected to increase to 19.7 mgd by the year 2010 (BWS 1991). To meet this growing water
demand, the BWS is focusing on development of Oahu’s Windward water resources. The
proposed Maakua Well is part of a major water development project to integrate new ground water
sources in Windward Oahu in order to provide potable water for local use within the City and
. County of Honolulu. The well is expected to contribute up to 1.0 mgd of the 45 mgd potential
yield proposed for Windward water system improvements (BWS 1988) by the year 2000.

2.2 PROJECT LOCATION

- The proposed pumping station is located beyond the end of Maakua Road, an extension of Hauula
- Homestead Road, about 0.6 miles inland from Kamehemaha Highway in Hauula, Koolauloa
—_ District, Oahu (Figure 2-1). The project site is about a quarter of a mile along the Maakua Gulch
trail, at 21° 36° 18" N latitude and 157° 55’ 18" W longitude, 160 feet above mean sea level. The
property at the site is designated a State Conservation Land Use District, Resource (R) subzone
within a 152-acre parcel owned by the State of Hawaii (Tax Map Key 5-4-5:01). On the City and
County of Honolulu Development Plan Land Use Map, the proposed site is zoned as Preservation
] (P-1).

- 2.3 PROJECT DESCRIPTION

- The proposed project involves construction of the well site (including the well pump and pad,
pump control building, and retaining wall), pipeline installation, stream crossing, and
reconstruction of the existing access road. Water pumped from the well will primarily serve the
Hauula area. A booster station located in Haunula will pump the well water toward Kahana (see
Figure 2-2). Excess water will be diverted to the Kailua/Kaneohe area. Water will ultimately be
stored at the existing BWS 6.0 million-gallon Kahana 315 reservoir via existing transmission

pipelines.

2-1
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The Punaluu 180' Water System presently serves the Punalun/Hauula area between Kahana Bay
and Kokololio Beach. The 12-month moving average-day demand is 0.6 mgd, which is equal to
the average-day pumpage of the Punaluu Well I and Hauula Wells that directly serve this system.
The Maakua Well will serve as a reliable backup source to this system during peak-hour demand
because the Punaluu 180-0.5 mg reservoir does not have enough capacity as required by BWS
water system standards. Any excess water will be transported toward the Kailua/Kaneohe region
to supplement the deficiency in water sources in those areas.

2.3.1 Project Features
Wel] Site

The well site (Figure 2-3) will encompass an area of approximately 0.5 acres. It will include the
permanent well and pump control building with property chain-link fence. A retaining wall is
proposed along the cut slope at the site.

Currently, an exploratory well (State well number 3655-02) exists at the site. Yield-drawdown
and long-term pumping tests conducted on the exploratory well in June 1990 indicate that the well
can have an installed pumping capacity of 1.0 mgd, an equivalent of 700 gallons per minute (gpm).
Drawdown at this capacity will be approximately 5.5 feet. The maximum potential yield of the
well is 1.0 mgd. Static head is 17.8 feet.

Pinel;

The proposed project involves installation of a 12-inch water transmission pipeline between the
well and an existing 12-inch pipeline stubout located at the intersection of Kamehameha Highway
and Hauula Homestead Road. The pipeline will be approximately 3,972 feet long, of which 1,236
feet will be installed within the existing pavement area of Hauula Homestead Road.

Access Road

A temporary construction access road currently provides access to the exploratory well at the
project site. The proposed action will develop a permanent access road approximately 2,717 feet in
length (from the access gate to the well site). When completed, the road will span a 12-foot-wide
pavement, and measure 16 feet from shouider to shoulder.
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The proposed access road will cross the intermittent stream of Hanaimoa Gulch about 1,800 feet
north of the well site, at survey station 18+80 (access road baseline). Initial calculations indicate a
peak stream runoff of 1,100 cubic feet per second (cfs) based on a 50-year storm frequency using
the Curve Number Method (Nago, personal communication, 1992). A precast, reinforced concrete
arch culvert span of 16 feet will be required.

Usilit

Overhead three-phase electrical distribution is available along Hauula Homestead Road up to
Hanaimoa Road, with overhead single-phase lines continuing up to and beyond Maakua Road.
The project proposes to extend the three-phase distribution line along Hauula Homestead Road to
the start of Maakua Road along the same routing as the existing overhead single-phase distribution.
No additional street lighting is planned along Hauula Homestead Road and no outdoor lighting is
intended along the new access road nor at the well site.

It is anticipated that two 4-inch electric ductlines and one 2-inch telephone ductline will be required
for the underground utility system which is to be installed along'the well site access road within
Conservation District lands. The ductline cross-section is expected to be 24 inches wide and 30
inches deep. An above-ground, pad-mounted transformer will be provided at the well site within
the fenced area.

2.3.2 Project Construction

A concrete well pad and pump control building will be constructed at the well site. The control
building will be a one-story masonry structure with concrete slab on grade. The roof material will
be 26-gauge, hot-dipped, galvanized steel sheets coated with a fluorocarbon and epoxy paint
system, and will have a tile-like appearance. The building will have plan dimensions of
approximately 15 by 36 feet, and stand about 16 feet high. Piles may be required as part of the
building foundation system. Six-foot-high chain-link fencing will be installed around the site, and
landscaping will be provided. In addition, a retaining wall will be constructed along the cut slope
at the well site.

Trenching will be required to install the water pipeline. The depth of trench excavation will be held
to approximately 4.75 feet below the finished grade of the access road; however, along Hauula
Homestead Road, especially where the pipeline crosses existing underground utilities, the depth of
trench excavation may extend to 6 feet. At the connection with the existing 12-inch stubout, the
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excavation will be about 7.5 feet deep. Pipeline access easements have not been established at this
time. They will possibly match the 40-foot right-of-way at Maakua Road.

The pipeline trench width will be 2 feet along the unpaved section of the pipe alignment. Where
the pipeline is installed within existing pavement areas, the pavement will be sawcut 12 inches
beyond the trench width on each side and the pavement material removed to existing subgrade.
New subbase, basecourse, and asphaltic concrete pavement will be furnished and installed to
match the existing pavement condition. The disturbance corridor will be limited to 40 feet wide to
allow for construction equipment traffic lanes, except at two locations of known archaeological
sites (refer to Section 3.9), where the disturbance corridor will be limited to approximately 2 feet
beyond the 10-foot wide roadbed.

Trench dewatering will likely be conducted at the connection to the existing 12-inch stubout
(Kamehameha Highway). Further dewatering may be required at all open excavations when
surface runoff enters the trench. Methods for dewatering and disposal of pumped water will be the
responsibility of the contractor; BWS inspectors will monitor these procedures. Disposal into
existing drainage facilities may be allowed with Best Method Filtration; NPDES permits may be
required.

The access road will be constructed by widening, grading, and paving the existing temporary
construction road. Stream crossing will require replacement of two existing 30-inch metal pipe
culverts with a larger structure consisting of a precast, reinforced concrete-arch culvert with precast
wingwalls on the inlet and outlet ends to provide the necessary discharge capacity and erosion
control. The precast culvert selection is based on quick installation, lower maintenance cost,
atiractive appearance, and structural integrity.

Assumed grading requirements for the proposed project are shown in Table 2-1. Grading of the
access road will be minimal, with maximum cuts and fills on the order of 3 feet. Displaced
material may be screened and graded for the roadway embankment, thereby eliminating borrow
needed for the embankment. Some minor grading along the banks of the stream and along the
strearn bottomn will be required for the crossing. Structural excavation for the culvert and wingwall
footings will also be required. Maximum width of the footings may be 5 feet with a depth of 2
feet. Minor downstream sedimentation is expected during the grading and structural excavation if
sufficient rainfall occurs.




i

As necessary, offsite staging areas will be identified by the Contractor. Coordination with the
BWS and appropriate specialists (i.e., archaeologist) will be required.

Minor construction traffic, noise, and air quality (dust) disturbances will occur during
construction. The contractor will be required to observe and comply with all federal, state, and
local laws required for the protection of public health, safety, and environmental quality. The
following construction equipment are assumed: wheel-type loaders, track-type bulldozers, dump
trucks, loader-backhoe, trencher, pump installation rig, motor grader, smooth-wheel rollers, water
trucks, concrete haulers/pumpers, flatbed trucks, and small- to medium-capacity crane.

Table 2-1
ASSUMED GRADING REQUIREMENTS

Amount  Hauling Trips

Task (cy) (two-way)* Comments

Roadway embankment 1,245

Roadway excavation 770 48 Imported borrow required = 1,245 -
770=475cy

Pipeline trench excavation 2,100

Pipeline trench backfill 1,400 70 Imported cushion material for
bedding =700 cy

Well site grading 100

Shoring will be required in accordance with OSHA requirements (Part 3, Chapter 132). No
blasting will be allowed.

No relocation of existing utilities is anticipated. Underground electric and telephone
ductline/handholes will be installed from the start of Maakua Road to the well site, parallel to the
12-inch water pipeline within the paved and shoulder area of the access road. All
ductlines/handholes will be contained within the 16-foot width of the access road cross-section.
No phasing of work is anticipated. The contractor may perform various portions of the
construction work simultaneously, depending on available materials and labor. Construction will
commence once the Conservation District Use Application (CDUA) has been approved, and is
expected to be completed within 360 consecutive calendar days.

* Assumes 10-cy dump truck available,
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2.4 Project Cost

The total cost for the Maakua Well Project is estimated at approximately $3 million. Cost

breakdown is as follows:

Site Work
Control Building and Pump Building Construction
Mechanical/Electrical Work
Access Road Construction
Pipeline
Drainage System
TOTAL COST

2-9

$650,000
260,000
650,000
680,000
520,000
250.000
$3,010,000




SECTION 3
ENVIRONMENTAL SETTING

3.1 CLIMATE

Temperatures along the windward coast of Oahu vary little throughout the year. Average monthly
temperature in the Kahuku area, about eight miles northwest of the project site, ranges from about
72* to 79°F (State of Hawaii 1990). Rainfall occurs sporadically throughout the year, with most
precipitation occurring during the months from November to March. Average annual rainfall at
Maakua is approximately 75 inches (University of Hawaii 1983). Northeast trade wind conditions
are prevalent.

3.2 GEOLOGY AND TOPOGRAPHY

The project site is located at the northern end of the deeply eroded Koolau Volcano, along the
windward (northeastern) shoreline of Oahu. A major feature of the volcano is an extensive dike
complex formed in the rift zone. These intrusive dikes formed when molten lava flowing through
fissures in the volcano cooled and solidified. Rainfall that is not Jost to evaporation or surface
runoff infiltrates the highly porous Koolan basalt and is stored as ground water between the
relatively impermeable dikes.

Stream erosion and chemical weathering are the primary geological processes that carved out
Maakua Gulch along the flanks of the Koolau Volcano when the main shield-building volcanic
activity ceased. The stream valley is relatively straight from its mouth at sea level to the 800-foot
elevation where it begins to meander to its headwaters. Maakua Gulch is situated between
Kalaunui Valley and Kaipapau Valley. These major valleys have pirated Maakua Guich
headwaters, so that the entire valley is separated from the Koolau crest by a broad ridge which also
drains into Kaipapau and Kaluanuj. Although Maakua Gulch is narrow, gravity-deposited talus
forms a thin veneer along the valley walls, and stream-deposited alluvium occurs in the stream bed.

The well site is located on the northern bank of the stream, and about 50 feet above it, at an
elevation of 160 feet. The site occurs near the contact between the clder alluvium and the Koolau
Volcanics, and seaward of the dike complex and marginal dike zone (Steamns 1939). The existing
exploratory well was drilled into lavas that are essentially dike-free, and that were erupted from the
northwest Tift zone. Several thin, north-south trending dikes are mapped in the ridge between
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Maakua Gulch and Kaipapau Valley. These dikes do not seem to affect hydrological conditions in
the well (DOH unpublished report).

Relief at the site varies from a shallow gulch near the stream’s headwaters to over a thousand feet
along the mid-reach of the stream. At the well site, valley walls rise about 500 feet above the
valley floor, with a slope of approximately 30 percent. The well site was previously graded to
provide a level area for well installation that is approximately 50 by 75 feet in area. This area was
cut into an older, consolidated talus bank. A steeply graded cut slope, approximately 18 to 20 feet
in height, was excavated along the west side of the site.

3.3 SoOILS

A soils investigation of the well site and access road alignment was conducted in March 1992 by
Ernest K. Hirata and Associates. Test borings from this investigation indicate that surficial soils at
the well site generally consist of mottled brown and orange-brown silty clay with highly weathered
rock fragments. The soils have a moderate to high expansion potential. Overlying the stff silty
clay along the southeast portion of the site is a layer of fill consisting of similar mottled brown silty
clay with highly weathered rock fragments. The fill material was probably generated from the cut
slope excavations along the uphill side of the well site. The fill ranges from 2.5 to 11 feet in
thickness, and is in a relatively loose and uncompacted condition. Underlying the undisturbed silty
clay at depths ranging from 1.5 to 17 feet is mottled orange and grayish-brown highly weathered
rock. The rock is in 2 medium dense to dense condition.

The 1992 investigation further indicates that surface soil along the proposed access road alignment,
including the stream crossing site, consists of brown silty clay. The clay is in a stiff condition,
and, like the soils at the well site, exhibits a moderate expansion potential. Underlying the silty
clay at depths of about 7 feet is mottled orange and grayish-brown highly weathered rock. The
rock is in a2 medium dense condition.

34 HYDROLOGY
3.4.1 Surface Water
Maakua Stream is located downslope from the proposed access road and well site. This small

stream drains Maakua Gulch, Listed in the Hawaii Stream Assessment (Smith 1990) as a perennial
stream, Maakua Stream is classified as intermittent, because it flows year-round in its upper
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portions, and intermittently at lower elevations (i.e., near the project site). The base discharge of
Maakua Stream is less than 0.1 mgd (BWS 1988).

Two intermittent streams flow into Maakua Stream near the project vicinity. One of these, from
Kawaipapa Gulch, flows into the main stream just south of the well site. The other stream, from
Hanaimoa Gulch, crosses the access road alignment approximately 1,800 feet north of the site.

3.4.2 Ground Water

The coastal plain sediments which join the stream alluvium create non-flowing artesian conditions
at the well site. At the headwaters of Maakua Stream, rainfall is absorbed into the ground and is
impeded by a series of volcanic dikes. These dikes supply the basal lens from which the well
receives its water. The static water level of basal groundwater at the well site is 17.8 feet = msl.
Seasona) fluctuations of several feet may occur.

Results from yield-drawdown and long-term pumping tests of the exploratory well indicate that the
well taps a very permeable aquifer. Water quality data obtained during pump testing indicates low
chloride levels of approximately 27 to 32 ppm {Okahara and Associates 1993). Based on these
pumping tests, the BWS has determined that Maakua Well should easily produce 1.0 mgd (700
gpm) of high-quality ground water.

3.5 BIOLOGICAL RESOURCES
3.5.1 Vegetation

A botanical survey of the proposed project site was conducted in April 1992 (see Appendix I). The
survey confirmed that the project area is dominated by alien plant species, most notably by the
gunpowder tree (Trema orientalis), Christmas berry tree (Schinus terebin:hifolius), Java plum
(Syzygium cumini), and strawberry guava (Psidium cattleanum). Most of the plants in the vicinity
are herbaceous weeds, but vines such as yellow granadilla (Passiflora laurifolia) and Psidium
cattleanum are also common climbing over trees and shrubs.

Of the species recorded at the site during the 1992 survey, and noted during a previous botanical
survey by Char (1988), about twelve are native, and only two are endemic. None of these are

proposed or candidate threatened or endangered species.
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3.5.2 Fauna

Introduced animal species, including small mammals and non-native birds, exist within or near the
project site. None of these species are listed as candidate threatened or endangered species. Pigs
that may be present in the vicinity are considered detrimental to existing vegetation and stream

quality.

It is unlikely that the project site provides important habitat for any endangered native bird species.
The botanijcal survey (Appendix I) confirmed that introduced vegetation dominates the Maakua
area, and apart from waterbirds, most endemic birds on the island are limited to native forests.
Exceptions include the elepaio (Chasiempis sandwichensis), which has been found in some areas
where nearly all of the vegetation is composed of introduced plants, and the pueo or Hawaiian
short-eared owl (Asio flammeus sandwichensis), which is found in open grasslands, pastures,
forests, lava flows, and residential areas. It is possible that these birds frequent the Maakua project
area, but the more common species found in a guava mixed-forest habitat include the cardinal,
dove, ricebird, and Japanese white-eye, all of which are introduced (University of Hawaii 1983).

Stream Fauna

Maakua Stream has been determined to be of limited quality by the Hawaii Stream Assessment
Aquatic Resources Committee (Smith 1990), based on the presence of only one species from the
Native Species Group 2 (NG2) category. In fact, the species was incorrectly classified. The
species collected was the Tahitian prawn (Macrobrachium lar), an introduced species which is

present in nearly all Hawaiian streams (Archer 1984).

Archer (1984) was unable to provide a rating for the bioclogical quality of Maakua Stream because
of the lack of suitable information. However, he cited evidence that up to three native species
Awaous Stamineus (endemic goby), Atyoida bisulcata (endemic shrimp), and Neritina granosa
(endemic mollusc) may be present in abundance. In this event, the stream would likely deserve a

high quality ranking,
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3.5.3 Wetlands

The major wetlands closest to the project site are in Kahuku, primarily within the James Campbell
National Wildlife Refuge. Because these natural wetlands are dependent on caprock springs (fed
by leakage of confined basal ground water from below), they are mostly brackish (BWS 1988).

3.6 AIR QUALITY

Air quality in most areas of Oahu is generally affected by vehicular traffic and stationary sources.
The general lack of high volumes of both sources, combined with the normal northeast trade wind
conditions, indicate that air quality is good in the project vicinity.

3.7 NATURAL HAZARDS

According to Civil Defense Tsunami Evacuation Maps, the proposed well site is located outside the
tsunami inundation area. Virtually all of the proposed access road and pipeline alignment is also
above the tsunami zone.

The entire project site is located in Zone D of the National Flood Insurance Rate Maps, an area of
undetermined but possible flood hazard (Federal Emergency Management Agency 1987).

Earthquake risk at the Maakua site is minimal. The entire island of QOahu is classified within the
Uniform Building Code as Seismic Zone 1, an area in which damage would be minor in the event

of an earthquake.
3.8 CULTURAL RESOURCES

No archaeological sites are known to occur on the Maakua well site; however the access road
passes by archaeological Site 50-80-05-3394, and bisects archaeological Site 50-80-05-4227. A
field reconnaissance and site evaluation was conducted in April 1992 to collect information
necessary to assess impacts of the proposed project to these sites (refer to Appendix II).

Site 3394 is a ceremonial or habitation-related enclosure located on the stream-side shoulder of the
access Toad. The existing access road corridor is within one meter (3.1 feet) of Site 3394 structural
components. The site is readily visible from the access road corridor, and may be easily observed
by hikers traveling along the Maakua Trail.
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Site 4227 appears to be an agricultural site similar in form to sites identified in other valley systems
on Oahu (Kirch 1979, 1985). Newly identified and previously identified (Barerra 1984,
McAllister 1933, Shun and Dies 1990, Walker and Rosendahl 1988) archaeological features are
bisected by the road corridor. The access road bisects the south wall extension of Site 4227 as
well as a previously unidentified wall section. The drainage feature termed a “swale” on the
engineering plans (BWS 1992) and in Shun and Dies (1990) is possibly a vestigial irrigation ditch
associated with apparent agricultural terraces, free-standing walls, and retaining wall features on
the alluvial flat. As with Site 3394, this site is readily visible from the access road corridor and
may be easily observed by hikers traveling along the Maakua Trail.

39 SOCIO-ECONOMICS

The town of Hauula is a residential beach community composed largely of single-family homes.
In 1990, Hauula had a resident population of about 3,500 (Department of Business, Economic
Development and Tourism 1992). The area is characterized as rural. Surrounding land use
includes low-density residential and light commercial areas with varying setbacks from the
coastline, interspersed with small-scale agricultural uses. In addition, Hauula hosts a shopping
center, county beach park, fire station, and elementary school.

3,10 ROADS AND TRANSPORTATION

Kamehameha Highway, the nearest highway to the project vicinity, is a two-lane, asphaltic
concrete roadway under the jurisdiction of the State Department of Transportation (DOT). The
right-of-way width is about 50 feet, with 30 feet of paved roadway. Various improvements by
abutting Jandowners have moved toward the highway right-of-way. The speed limit at the vicinity
of the project site is 35 miles per hour. Traffic on Kamehameha Highway is a mixture of
automobiles, trucks, and buses. The Bus, Oahu’s public transportation system, operates a regular
schedule along this route. Private tour companies also use this route to transport tourists to and
from the Polynesian Cultural Center in Laie, and other scenic attractions along the North Shore

area.

The proposed water-main and access-road improvements extend along the Maakua hiking trail,
Maakua Road, and Hauula Homestead Road to the Kamehameha Highway. Presently, the trail is
unpaved and is approximately 10 feet wide. Both Maakua Road and Hauula Homestead Road are
paved with a roadbed width of approximately 25 feet. Hauula Homestead Road is intersected by
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three streets (Honomu, Hanaimoa, and Anoilei) along the pipeline alignment. About 21 residential
driveways stem from this road between the highway and Maakua Road.

3.11 VISUAL AND RECREATIONAL RESOURCES

The well site is not readily visible to nearby residents. However, hikers and hunters traveling
along the trail that begins at the end of Maakua Road are able to view the site over a distance of
approximately 50 feet.

Three trails branch off from the main trail at the end of the road: Maakua Gulch Trail (proposed
access road alignment), Maakua Trail, and Hauula Trail. All three trails, located on State land
within the forest reserve, offer interesting hiking opportunities. The three-mile Maakua Gulch
Trail, which follows the stream bed, is a difficult trail that rewards hikers with a waterfall and two
pools deep enough for swimming at the end of the gulch. Maakua Trail, a 2.5-mile loop, is the
least traveled of the three but provides the best views of the Koolau Range. Hauula Trail, also a
2.5-mile loop, is an easy hike for families with children.
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SECTION 4
POTENTIAL IMPACTS AND MITIGATION MEASURES

The primary potential impacts associated with the development of Maakua Well as a permanent
pumping station will be temporary, lasting only until project completion (about 12 months). The
following subsections address these short-term impacts. Where applicable, potential long-term
impacts are also addressed; however, no permanent environmental impacts are anticipated.

4.1 GEOLOGY AND TOPOGRAPHY

There will be no significant impact to the geology of the project area. The well site and access road
will be cleared of deleterions material and graded. The extent of grading will cause no major
changes in topography. Maximally, grading of the access road will result in an increase or
decrease of a few feet from the existing elevation; compacted fill slopes will be stabilized at slope
gradients of 2:1 (horizontal to vertical) or flatter. Slopes will be planted as soon as possible upon
completion of grading to reduce the effects of erosion and weathering,.

Installation of the 3,972-foot length of ransmission pipeline will involve excavation to a depth of
approximately 4.75 to 7.5 feet below grade over most of the project. Upon completion of
installation, the ground surface will be paved. Where the pipeline is installed within existing
pavement areas, new subbase, basecourse, and asphaltic concrete pavement will be furnished and
installed to match the existing pavement condition.

4.2 SOILS

No significant negative impact to soils in the project vicinity is expected. Disturbance will be
limited to the amount required for the project, and any waste material will be removed from the
project site. Alternatively, displaced material may be screened and graded for the roadway
embankment grading requirement of 1,245 cy, thereby eliminating the imported borrow required
for the roadbed. Soil excavation is necessary to install the 12-inch pipeline, and will be replaced
with structural fill and pipe cushion to BWS standards. The project site is not classified as
important or productive agricultural land, and thus will not pose any significant impact in this

regard.

4-1




Because the proposed conirol building for Maakua Well is located within an area of loose,
uncompacted fill, additional site work is required to support the structure using conventional
spread footings. The existing fill within the building area will be completely removed and
recompacted. Soft soils exposed at pavement subgrade elevation or in footing excavations will
also be completely removed and replaced with compacted fill. In addition, a three-foot layer of
imported granular fill will be required beneath all footings and slabs on grade due to the moderate
to high expansion potential of the onsite silty clay (Emest K. Hirata and Associates, 1992).

4.3 HYDROLOGY

4.3.1 Surface Water

Potential short-term impacts to existing streams could occur due to construction. For example,
minor downstream sedimentation is expected during the grading and structural excavation phase if
sufficient rainfall occurs. To minimize such impacts, erosion coutrol measures, such as placement
of sandbags along construction perimeters, will be implemented.

The project will have a negligible impact on the characteristics of surface runoff within the Maakua
Stream watershed. Less than two acres of impermeable surfaces will be added and general runoff
patterns will not be altered. In addition, all drainage features (i.e., well site, access road, and
stream crossing) will be designed to 50-year storm standards in order to withstand flooding.

Interim instream flow standards for Windward Oahu, as adopted by the Department of Land and
Natural Resources (DLNR), prohibit water removal whenever dry-weather stream flow is at or less
than existing median flow. If it is demonstrated that the Maakua Stream is affected by well
pumping, then the pumping will be medified, and the BWS will petition the Commission on Water
Resource Management to amend the interim instream flow standards. Application of the current
interim instream flow standards is expected to prevent significant dry-weather impacts to Maakua
Stream.

Well pumpage effects on stream flow are best determined during dry months when runoff is
minimal. However, because Maakua Stream is mostly intermittent, there is no stream flow below
the well site that can be gauged. Therefore, stream-flow monitoring is not planned.

4-2




. SN U

4.3.2 Ground Water

The source of water for Maakua Well is dike basal ground water derived from rainfall.
Overpumping may subject the aquifer salt-water intrusion, as sustained overdraft of a basal lens
will cause shrinkage of the lens. However, the amount of water that will be pumped from this
source will be much less than the amount of water available in maintaining the viability of the
aquifer (BWS 1988, DOH unpublished report). In practice, then, such a reduction is likely to be
undetectable.

Movement of ground water from recharge areas to supply sources is generally protected from
contaminants by a thick envelope of rock. However, contamination of basal ground water pumped
by Maakua Well could originate from deep percolation of cesspools overlying the basaltic aquifer
on the mauka (mountain) side of Hauula Homestead Road. Contamination from this source seems
unlikely, since the well is almost a quarter mile up-gradient from the nearest house. The well
casing extends to a depth of 215 feet from ground and is grouted to the surface, thereby protecting
the aquifer from contamination by a surface source. The bottom of the casing is submerged about
75 feet below the water level, and therefore cuts off the top water from entering the well. Prior to
final pump installation, the well will be disinfected. A chilorinator will be installed in the control
building and used should contamination occur,

Storm-water discharge that will be associated with construction activity will have minimal impact
on the water quality of receiving waters because the project area (three acres) is subject to
disturbance. An Erosion Control Plan (ECP) will address measures to retain storm-water runoff
on the project site using earth dikes and drainage swales. A stabilized construction entrance will
also be specified. The ECP will be submitted to the City and County Department of Public Works
for review and approval prior to construction.

Permits to discharge effluent into the municipal, separate storm-sewer system and NPDES permits
will be filed for the discharge of construction dewatering and pipeline hydrotesting water. Best
management practices (BMP) will be provided to control and reduce the discharge of pollutants
into receiving waters. The BMP will be described in detail in the permit applications.

The BWS will monitor the quality of withdrawn water to meet applicable state and federal drinking
water regulations. The agency will also measure salinity in the well for seawater intrusion into the
basal aquifer. If there is a risk of intrusion, the BWS will decrease the well pumpage. The well
will also be monitored for pesticide contamination.
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Under current law, the State can ultimately control production and use of ground water by
designating water management areas. The State Commission of Water Resource Management has
recently designated Windward Oahu as such under the State Water Code, signaling that the
commission intends to more closely regulate water pumping in the area. The BWS is presently
applying for a Water Use Permit.

4.4 BIOLOGICAL RESOURCES
4.4.1 Vegetation

Vegetation at the project site is in a highly disturbed condition. Of the plant species recorded at the
site (Appendix I), about twelve are native, and only two are endemic. None of these are Federal or
State listed or candidate threatened or endangered species. Thus, the impact of the project to native
plants will be of little consequence. The amount of vegetation removal will be limited to the area
required for widening the existing access road, i.e., approximately three feet to either side of the
road.

4.4.2 Fauna
T ia] Wildlif

Some wildlife species (none of which are listed or candidate threatened or endangered species) may
be displaced into surrounding areas during construction as a result of increased activity and noise
in the vicinity, but could return to the site upon completion of construction. Thus the project will
have no long-term adverse effect to the fauna of this area.

Stream Fauna

To minimize the potential for adverse impacts to the stream biota, construction activity near the
waterway will be scheduled for completion in the shortest possible time. No waste materials from
construction activities will be discarded in the stream bed or flood plain. Chlorinated water used
for pipeline disinfection will not be directly discharged into the stream. A chlorination discharge
plan will be submitted prior to construction, and NPDES permit requirements will be met.




Erosion, sedimentation, and discharge reduction impacts, as discussed above in Section 4.3.1 for
surface water, may also occur to stream fauna. Mitigative measures proposed for potential
construction-related stream impacts will also apply to the fauna.

4.4.3 Wetlands

Adoption of current State Water Code and instream flow standards will ensure that local surface
and subsurface water flows are preserved. There is, however, the potential for cumulative impacts
1o wetlands from the combined effect of overall water system improvements for Windward Ozhu.
Ground-water springs in Kahuku, an area approximately eight miles north of the proposed project
site, are fed by leakage of confined basal ground water through overlying caprock. At this ime, it
is not possible to determine the extent of basal ground-water movement along the northern
Windward coast across alluvial fill in stream valleys. In the event that the Koolauloa basal aquifer
is substantially or completely hydrologically continuous, the proposed Maakua Well could
contribute, along with other Windward wells, to the reduction in the quantity or quality of the
ground water supplying the Kahuku wetlands. However, this effect would not occur if basal
ground water north of Punaluu primarily leaks into coastal caprock rather than moving north to
Kahuku. This potential adverse cumulative impact is addressed in detail in the Windward Oahu
Regional Water System Improvements EIS (BWS 1988).

4.5 AIR QUALITY

Some deterioration of air quality associated with grading and construction activities is anticipated.
These actions will create increased fugitive dust and pollutant emissions from the operation of
vehicles and equipment. However, these effects are short-term, and normal trade wind patterns
along the Windward shore area will disperse pollutants generated by activities at the project site.
Palliative methods will be implemented to mitigate the potential impacts from dust generation
should this become a nuisance during project construction.

The contractor will be required to maintain internal combustion equipment in excellent working
condition to minimize the emission of exhaust fumes. Additionally, the contractor is required to
comply with DOH Administrative Rules Title 11, Chapters 59 and 60 (Air Pollution Control).
There will be no long-term impact to air quality once construction is completed.




4.6 NATURAL HAZARDS

The location of the well site about 50 feet above the stream bed makes the possibility of on-site
flooding unlikely. In addition, the well’s elevation of 160 feet above sea level makes inundation
by a tsunami just as unlikely. The proposed stream crossing will replace the two existing metal
pipe culverts with a structure capable of containing a 50-year storm.

In the interest of public health and safety, the BWS has adopted Uniform Building Code Seismic
Zone 3 design standards for all structures. Therefore, the Maakua control station will be designed

and constructed accordingly.
4.7 CULTURAL RESOURCES

Archaeological Sites 3394 and 4227 (vefer to Appendix II) are considered to be a continuous
complex of historical features, comprised of ceremonial, habitation, and agricultural structures.
The limited field inspection performed in May 1992 identified additional surface structural remains,
indicating that the Site 4227 area was more extensive than previously determined. Site 3394 is
cwrently within one meter of the existing access Toad, and Site 4227 is bisected by the access road.
Both sites have become more visible and accessible since completion of the existing access road,
and will be more accessible to pedestrian traffic once the proposed road expansion is completed.
The sites were also seen to be susceptible to surface water erosion along the access road.

Specific mitigation measures have been incorporated into the project design to minimize further
erosional impacts to both sites. The BWS has committed to installation of drainage control
structures (swales and drains) based on a calculated 50-year storm. In addition, retaining walls,
which provide for slope stabilization with a minimum of site disturbance, will be used as
necessary. A retaining wall is to be constructed adjacent to Site 3394 so the road can be moved
farther away from the site, maintaining at least a 10-foot buffer zone.

In light of existing archaeological conditions, it has been recommended that detailed instrument
mapping, limited data recovery, historical research, and stabilization be completed at both sites,
prior to project construction. These and other historic site(s) in the area are also to be preserved by
flagging around the site prior to road construction; activities such as pipeline trenching and grading
for the access road will be monitored by a qualified archaeologist. A detailed mitigation plan shall
be prepared and approved by the State Office of Historic Preservation prior to project construction.

4-6




LR

R

i

i}

Implementation of this plan will ensure that significant impacts are avoided or fully mitigated. A
long-term site monitoring program will be instituted following construction.

4.8 SOCIO-ECONOMICS

Construction crew members will most likely come from all areas of Oahu, including some workers
from the Windward area. However, the small crew size would have no significant effect relative to

local or regional populations,

Impacts to surrounding land uses will be temporary. Disruption to individual residences along
Hauula Homestead Road will last only as long as it takes to install each phase of the fransmission

main,

The BWS will be working closely with the Department of Land and Natural Resources to address
concerns regarding BWS source development on State lands. Water rights and water allocation
issues will be addressed in avenues beyond this EA, namely within the conditions of the CDUA

and Water Use Permits,
4.9 LAND USE AND ZONING

The State land-use designation for the proposed project is Conservation, Resource (R) subzone,
According to Chapter 2 of Title 13, Hawaii Administrative Rules, the Resource subzone is “to
develop, with proper management, areas to ensure sustained use of the natural resources of those
areas.” The proposed project is a conditional use consistent with the permitted action under the
Resource subzone; i.e., “governmental use not enumerated herein where public benefit outweighs
any impact on the conservation district.” The County zoning is Preservation (P-1). The proposed
project is a permitted use within this zoning designation.

4.10 ROADS AND TRANSPORTATION

Some traffic congestion is expected once construction is underway. To minimize traffic impacts,
the contractor will schedule work activity between the hours of 8:30 am to 3:00 pm, Monday
through Friday, excluding any State holidays. This construction schedule will help minimize
conflict with morning and afternoon peak traffic periods. The contractor shall provide ingress to
and egress from driveways and public streets at all imes. The contractor will abide and conform to
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applicable State Department of Transportation regulations governing the use of traffic control
devices at work sites, especially on sites adjacent to public streets and highways.

4.11 VISUAL AND RECREATIONAL RESOURCES

Some visual impact of the access road and well site is anticipated during the construction period.
Construction activities will also impact on recreational use of the three hiking trails which begin at
the access road, particularly Maakua Gulch Trail. Every effort will be made to ensure that public
access is maintained during the construction period; however, hikers and hunters may feel that their
experience is being adversely affected by equipment noise, dust, and waffic. These activities will
be limited to a very small portion of the trail for 2 relatively short period of time. The walk from
the trailhead to the well site takes approximately 10 to 15 minutes; beyond that point, hikers could
continue on the Maakua Gulch Trail and enjoy the experience with no project-related disruptions.
Appropriate signage will be posted during the construction period to inform trail users of the
project activities. The contractor will obtain a noise permit if noise levels from construction
activities are expected to exceed allowable levels as set forth in the provisions of DOH
Administrative Rules Title 11, Chapter 43 (Community Noise Control for QOahu).

Operational impacts to visual and recreational resources will be insignificant. The one-story
control building at the well site will be painted in natural hues and landscaped to mitigate its visual
impact. Following construction, the access road will remain open to hikers and hunters. The well

site will be fenced to ensure public safety.
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SECTION 5
POSSIBLE ALTERNATIVES

5.1 NO ACTION

The BWS is mandated by law to provide for growing consumer demand for water. The proposed
project is part of an overall ground-water development program to meet anticipated consumer
demands for potable water on Oahu. Its objective is to increase the municipal water supply by
providing an additional source of potable water in the Hauula area to serve the Windward QOahu
region. Under the “no action” alternative, this objective would not be achieved. If the BWS's new
water sources program is curtailed, it would not be able to adequately provide for the incoming
water needs of the growing population, which may result in restrictions in new development as
well as regional water shortages.

5.2 DELAYED ACTION

Delay of the project would initially have the same effect as the “no action” alternative.
Construction at a later date may result in higher costs due to inflation and would not materially alter

the environmental impacts.

5.3 ALTERNATE SITES

Two other sites in the Maakua area (Figure 5-1) were evaluated in the FEIS (BWS 1988). The
"BWS Alternate” is located at a ground elevation of about 160 feet; the "DOWALD Alternate” is at
an elevation of about 200 feet. The currently proposed site ("Maakua Wells") was selected first for
exploration and subsequent development for the following reasons: it has an abundant water
supply and relatively high expected yield of 1.0 mgd; it is remote from hornes and public facilities;
no threatened or endangered fauna or flora are known to inhabit the site; the proposed access road
can be constructed to minimize impacts on archaeological sites; and the land, owned by the State, is
available. The Maakua Well site is now also a preferred location for a permanent well pumping
facility as the well has already been drilled there. The alternate well sites may offer opportunities
for ground water development in the future. In this sense, they represent potential additional
projects rather than alternatives to the proposed Maakua well.
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5.4 ALTERNATE SOURCES

Alternate water sources have been evaluated as part of the FEIS (BWS 1988). The BWS
considered a number of alternatives to potable groundwater sources, such as desalination,
development of surface and brackish water sources, and recycling of treated wastewater.
However, until such alternatives become acceptable from a technical, health, and/or cost
standpoint, the BWS will continue its emphasis on the development of groundwater resources.

The BWS is also actively engaged in an island-wide water conservation program to reduce the per

capita water demand and extend existing supplies. This conservation program, although effective,
is not a substitute solution for the BWS well development program.
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SECTION 6
DETERMINATION

In accordance with provisions set forth in Chapter 343, Hawaii Revised Statutes, and the
significance criteria in Section 11-200-12 of Title 11, Chapter 200, this assessment has
satisfactorily addressed all environmental impacts for the proposed Maakua Well project. It has
been determined that an Environmental Impact Statement is not required for this project.

The proposed well development is not expected to result in significant adverse impacts to geology
and soils, hydrology, stream flow, biclogical resocurces, air quality, natural hazards, cultural
resources, socioeconomics, or land uses. Indirect disturbance of significant archaeological sites
may occur but will be mitigated through implementation of an approved mitigation and
management program. Compliance with instream flow standards will ensure that ground water
pumping does not result in significant dewatering within the Maakua Stream drainage basin. Other
anticipated impacts will be temporary and the quality of the area will return to preconstruction

conditions.
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SECTION 7
AGENCIES CONSULTED

FEDERAL AGENCIES

U.S. Fish and Wildlife Service

STATE OF HAWAI AGENCIES

Department of Health:

Clean Water Branch

Department of Land and Natural Resources:

Commission on Water Resource Management
Division of Aquatic Resources

Division of Forestry and Wildlife

Office of Conservation and Environmental Affairs
State Historic Preservation Division
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The following is a checklist of the vascular plants inventoried during the field study at the
Ma'akua project site. Also included are a few species noted by Char (1988) but not seen
during the present study; these are marked with an asterisk (*). The plaats are divided into
three groups, Ferns, Monocots, and Dicots. Within these groups, the species are presented
taxonomically by family, with each family, and each species in the family, in alphabetical
order. The taxonomy and nomenclature of the Ferns follow Lamoureux (1984); the
flowering plants (Monocots and Dicots) follow Wagner et al. (1990). In most cases,
common English and/or Hawaiian names listed here have been taken from St. John (1973)

or Porter (1972).

For each species, the following information is provided:

1. Scientific name with author citation.
2. Common English and/or Hawaiian name, when known.
3. Biogeographic status. The following symbols are used:

1 Indigenous (native to Hawai'i as well as other geographic areas)

Polynesian introduction (introduced to Hawai'i by Polynesians before the

advent of the Europeans)
Introduced or alien (not native, introduced to Hawai'i either accidentally or

intentionally, after the advent of the Europeans)
Endemic (native to Hawaii)

p
X
E

FAMILY
SPECIES COMMON NAME STATUS

FERNS
DAVALLIACEAE (Sword Fern Family)

* Nephrolepis cordifolia (L.) Presl  kupukupu
is multiflora (Roxb.) hairy swordfern
Jarret ex Morton
LINDSAEACEAE (Lace Fern Family)
* Sphenomeris chinensis (L.) Maxon  pala'a I
POLYPODIACEAE (common Fern Family)

Phymatosorus scolopendria lava'e X
(Burm.) Pichi Sermolli

P




SPECIES COMMON NAME

STATUS

*

*

THELYPTERIDACEAE (Downy Woodfern Family)
Christell parasitica (L.) Leville oak fern

MONOCOTS
AGAVACEA (Agave Family)
Cordylipe fruticosa (L.) A. Chev. ti, ki
ARACEAE (Arum Family)
Epipremnum pinnatum (L.) Engl. taro vine
ARECACEAE (Palm Family)

Cocos nucifera L. coconut palm, niu
Phonpeix dactylifera L. date palm

COMMELINACEAE (Spiderwort Family)
Commelipna diffusa N. L. Burm. honohono
CYPERACEAE (Sedge Family)

Kvllinga brevifolia Rottb. kyllinga
Kyllinga nemoralis (Forst.) kyllinga
Dandy ex Hutch. & Dalziel
ORCHIDACEAE (Orchid Family)
Spathoglottis plicata BL Philippine ground orchid
PANDANACEAE (Screwpine Family)
Pandanus tectoriug Parkinson screwpine, hala
POACEAE (Grass Family)
Andropogon virginicus broomsedge
Axonopus ﬁ&s]fp_lms (Radch) Kuhlm, narrow-leaved carpetgrass
Brachiara mutica (Forssk.) Stapf California grass
Chloris barbata (L.) Sw. swollen fingergrass
Chrysopogon aciculatus (Retz.) Trin.  golden beardgrass
Coix lacryma-jobj L. Job's tears
Cynodon dactylon (L.) Pers. Bermuda grass, manienie
Digitaria ciliaris (Retz.) Koeler large crabgrass
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FAMILY

SPECIES COMMON NAME STATUS

POACEAE (cont'd.)

Digitaria insularjs (L.) Mez ex Ekman sour grass
Digitaria violascens Link violet crabgrass
Eleusine indica (L.) Gaertn. goose grass
Hypanhenia rufa (Nees) Stapf thatching grass
ismenus compositus (L.) P. Beauv. -
Oplismenus hirtelius (L.) P. Beauv. basket grass
Panicum maximum Jacq. Guinea grass
Paspalum conjugatum Bergius Hilo grass
Paspalym scrobiculatum L. rice grass
Sacciolepis indica (L.} Chase Glenwood grass
Setaria gracilis Kunth perennial foxtail
Sorghum halepense (L.) Pers. Johnson grass
Sporobolus sp. -

ZINGIBERACEAE (Ginger Family)
* Zingiber zerambet (L.) Sm.

shampoo ginger, ‘awapuhi

DICOTS

AMARANTHACEAE (Amaranth Family)

Amaranthus spinosus L. spiny amaranth
ANACARDIACEAE (Mango Family)

Mangifera indica L. mango

Schinus mmmmhus Raddi Christmas Berry
APIACEAE (Carrot Family)

Centella asiatica (L.) Urb. Asiatic pennywort
ARALIACEAE

2 r?dgiu;]%m;}msa octopus tree

ASTERACEAE (Sunfiower Family)

Ageratina riparia (Regel) spreading mist-flower

R. King & H Robinson
Bidens alba (L.) DC. beggar's-tick
Conyza bonariensis (L.} Crong. hairy horseweed
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FAMILY

CUCURBITACEAE (Gourd Family)
Momordica charantia L. wild bittermelon

SPECIES COMMON NAME STATUS
ASTERACEAE (cont'd.)
Conyza canadensis (L.) Crong. Canada fleabane X
idiof crassocephalum X
(Benth.) S. Moore
lia fosbergii Nicolson red pualele, emilia X
Eﬁﬁngllgga sonchifolia (L-)(RIIC]j ) Gill plualele, emilia )}g
ifoli ill.) Gillis pluchea
SQnghusmmmaglgmggnsL sow thistle X
Yemonia cinerea (L..) Less. ironweed X
Wedelig trilobata (L.) Hitche. wedelia X
BIGNONIACEAE (Bignonia Family)
Spathodea campanyiata P. Beauv. Affican tulip tree X
BUDDLEIACEAE (Butterfly-bush Family)
Buddleia asiatica Lour. dogtail, heulo'ilio X
CARICACEAE (Papaya Family)
Carica papava L. papaya X
CASUARINACEAE (Ironwood Family)
Casuarina stricta Dryand. in Ait. she-oak, ironwood X
CLUSIACEAE (Mangosteen Family)
Clusia rosea Jacq. autograph tree X
COMBRETACEAE (Terminalia Family)
Termipalia catappa L. tropical almond X
CONVOLVULACEAE (Morning-Glory Family)
Ipomesa alba L. moon flower X
Ipomea indica (3. Burm.) Mexr. koali-'awa I




— FAMILY

SPECIES COMMON NAME STATUS
i EUPHORBIACEAE (Spurge Family)
Aleyrites moluccana (L.) Willd. candlenut, kukui P
Macaranga taparius (L.) Muell. Arg. - X
Manihot esculenta Crantz cassava X
FABACEAE (Pea Family)
Phyllanthus debilis Klein ex Willd. phyllanthus weed X
_ Acacia confusa Merr. Formosan koa X
Caesalpinia bonduc (L.) Roxb gray nickers, kakalaioa 1
Canavalia cathartica Thouars mauna-loa X
Chamaecrista pictitans (L.} Moench partridge pea, lau-ki X
- Crotalaria pallida Aiton smooth rattlepod X
Desmanthus virgatus (L.) Willd. virgate mimosa X
Desmodivm incanum DC. Spanish clover X
—_ Desmodium torfuosum (Sw.) DC Florida beggarweed X
Desmodium triflorum (L.) DC. beggarweed X
i Indigofera spicata Forssk creeping indigo X
Indigofera suffruticosa Mill. indigo, 'iniko X
- Leucaena leucocephala (Lam.) de Wit koa haole, ekoa X
- Mimosa pudica L. sensitive plant X
Senna suraftensis kolomona X
ot (N.L. Burm.) H. Irwin & Barneby
= MALVACEAE (Mallow Family)
B Abutilon grandifolium (Willd.) Sweet hairy abutilon X
- Hibiscus arnottianus A. Gray kokio'o ke'oke'o E
Hibiscus tiljaceus L. beach hibiscus, hau I
i Malvastrum coromandelianum (L.) Garcke  false mallow X
_ Sida fallax Walp. ‘flima 1
Sida rhombifolia L. Cuba jute X
__l MELASTOMATACEAE (Melastorma Family)
— Clidemia hirta (L.} D. Don Koster's curse X
— MENISPERMEACEAE (Moonseed Family)
- Cocculus trilobus (Thunb.) DC. huehue I
- MYRTACEAE (Myrtle Family)
. confertus (R. Br.) brisbane box X
- G. Wilson and Waterhouse
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FAMILY

SPECIES COMMON NAME STATUS
MYRTACEAE (cont'd.)
Bsidium cattleianum Sabine strawberry guava, X
waiawi "ula'ula
Psidium guajava L. guava X
* Rhodomyrtus tomentosa (Aiton) Hassk downy myrtle X
Syzygivm cumini (L.) Skeels Java plum Jg

Syzvgium malaccense (L.) Merr. & Perry  mountain apple, ‘ohi'a 'ai

OXALIDACEAE (Wood Sorrel Family)

Oxalis comiculata L. wood sorrel P?
PASSIFLORACEAE (Passionflower Family)

Passiflora Jayrifolia L. yetlow granadilla X

Passiflora suberosa L. wild passionfruit X
PLANTAGINACEAE (Plantain Family)

Plantago Janceolata L. narrow-leaved plantain X
ROSACEAE (Rose Family)

Qsteomeles anthyllidifolia (Sm.) Lindl. ‘ulei X
RUBIACEAE (Coffee Family)

Morinda citrifolia L. Indian mulberry, noni P

Paederia (Lour.) Merr. maile pilau X
SOLANACEAE (Nightshade Family)

Sﬁlgam@a@al.J;LmIllg11 a% Mill gﬁgkpﬁ?g{shade, popolo i’g
STERCULIACEAE (Cocoa Family)

Waltheria indica L. ‘'uhaloa I
THYMELAEACEAE (Akia Family)

Wikstroemia oahuensis (A. Gray) Rock ‘akia E




e e e e e i = e

FAMILY COMMON NAME STATUS

SPECIES
ULMACEAE

Trema orientalis (L.) BL gunpowder tree X

VERBENACEAE (Verbena Family)
Lantana camara L. lantana X
dichotoma owi X

(Ruiz & Pav.) Vahl

* Stachvtarpheta jamaicensis (L.) Vahl jamaica vervain, oi, owi X
X

Stachvtarpheta urticifolia (Salisb.) Sims blue rat's-tail
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ABSTRACT

The Board of Water Supply, City and County of Honolulu, contracted ERC Environmental and
Energy Services Co. to conduct archaeological monitoring during the construction of the access
road leading to its proposed exploratory well site in Maakua Gulch, Oahu Island (TMXK: 5-4-05:1).
Monitoring also included a specific task that would ensure that construction activities would not
adversely impact a previously recorded archaeological site in the area, site 50-80-05-3394, A
previously unrecorded archaeological site was identified during the monitoring. This new site has
been assigned site number 50-80-05-4227 by the State of Hawaii Historic Preservation Program.
The access road construction would have no direct adverse impact on the site; it would, however,
have an adverse indirect impact. Clearing for the access road has made the site more visible and
accessible than it previously had been. In consultation with the State of Hawaii Historical
Preservation Program, it was deemed appropriate to plan map and locate site 50-80-05-4227 in
order to record a degree of integrity for the site, The rest of the archaeological monitoring
produced no other archaeologically significant data.
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INTRODUCTION

The following report presents the results of a field reconnaissance, and an archaeological
site evaluation and impact assessment for the proposed access road and water well location,
Maakua, Hau*ula Ahupua'a, Ko*olauloa District, Oahu (Figure 1). The current project
was completed by Ogden Environmental and Energy Services Co., Inc. for Okahara and
Associates. The field study was conducted on April 23, 1992 by Jim Landrum, project
archaeologist, and Cary Stine, staff archaeologist. The archaeological study was
undertaken in support of a Draft Environmental Assessment (EA) which was in preparation
at the time of the study.

The City and County of Honolulu, Board of Water Supply proposes to develop a water
well site comprising approximately 0.5 acres, an access road from Ma'akua Street to the
well pad, and a pipeline from the intersection of Hau'ula Homestead Road and
Kamehameha Highway to the well. Without the appropriate mitigation measures,
expansion of the existing access road and excavation of the pipeline trench would result in
an adverse effect to significant cultural resources (Barrera 1984; Walker and Rosendahl
1988; Shun and Dies 1990).

No archaeological sites are known to occur on the Ma'akua well site, however, the well
access road is known to pass by archaeological Site 50-80-05-3394 (Figure 2) and to bisect
archaeological Site 50-80-05-4227 (Figures 3 and 4). The current study is designed to
accomplish three tasks: )

1) Determine to what extent the proposed project would impact Sites 3394 and
4227. This includes a field reconnaissance of the access road alignment and well

site Iocation;

2) Consultation with Okahara and Associates, the Board of Water Supply, and the
State Historic Preservation Division regarding the potential impacts and alternative
mitigation measures; and

3) Preparation of mitigation measures, guidelines for further archaeological study,
and guidelines to ensure that the mitigation measures are implemented.
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The limited field reconnaissance was conducted to collect the information necessary to
assess impacts of the proposed project to the sites. Upon completion of the field work, and
after in-house review of the findings, a telephone conference was arranged between Ogden
Senior Archaeologist Allan Schilz, Project Archaeologist Jim Landrum, Okahara and

" Associates Engineer Masa Nishida, and Board of Water Supply Engineer Francis Fung and

Planner Barry Usagawa. The telephone conference, held on April 29, 1992, was intended
as an initial consuitation to inform the Board of Water Supply of the preliminary findings
and recommendations. A memorandum of the conference proceedings was submitted to
participants on May 8, 1992. Jim Landrum had a preliminary telephone consultation with
Dr. Tom Dye, Archaeologist in charge of O“ahu, Hawaii State Historic Preservation
Division, on May 7, 1992 to discuss the general nature of the findings and
recommendations prior to submittal of an earlier draft report (Landrum and Schilz, June
1992). Subsequently, SHPD commented on the draft (D. Hibbard letter July 10, 1992,
attached). This letter was followed by telephone conversations with Dr. Dye (July 28,
1992) and Dr. Hibbard, Administrator, Hawaii State Historic Preservation Division (July
29, 1992). The results of these discussions are addressed in this report.

LOCATION, PHYSICAL SETTING, AND ENVIRONMENT

The Ma"akua well site project area and access road corridor is located between 40 and 160
ft (12.1 to 48.7 m) elevation above sea level, along the northwestern slopes of Ma“akua
Gulch, Hau'ula Ahupua’a, Ko olavloa District, Island of O*ahu; it is within the Hau'ula
Forest Reserve Conservation District. The access road corridor commences at survey
station 27+35.46, at the makai (east) end of Ma“akua Road, and extends inland along the
northwestern side of Ma"akua Stream for approximately 2700 feet, terminating at the
exploratory well head at survey station 0+00.

The access road corridor crosses the intermittent stream of Hanaimoa Gulch at survey
station 18+18 (access road baseline) at approximately 60 feet (18.2 m) above sea level.

Physiography

Ma"akua Valley is an erosional physiographic feature of the windward Ko"olau volcano
slopes commencing at approximately 2000 ft (609.6 m) above sea and terminating at
approximately 40 ft (12.1 m) above sea level at the the Hau ula coastal plain. Ma akua




Stream is a perennial drainage that courses through this narrow valley and across the
coastal plain emptying into the Pacific Ocean.

Soils

Soils of the area are derived from the pleistocene era basalts of Ko*olau volcano, and
belong to the Kawaihapai Series soils group. They are designated as Kawaihapai stony clay
loam, with slopes as much as 15 percent in grade (Foote et al. 1972: 64, pl 48).

Vegetation

Vegetation in the area is dominated by a variety of exotic shrubs and trees, primarily
christmas berry (Schinus terebinthefolius), stawberry guava (Psidium cattleanium Sabine),
and common guava (Psidium guajava). These exotic species are interspersed with a mix of
lesser exotics, Polynesian introductions, indigenous, and endemic holdovers from earlier
times. Char (1988) conducted a botanical survey of the project area and identified 95
species. Polynesian introductions included i (cordyline terminalis [L.] Kunth.), hala
(Pandanus tectorius Parkinson ex Z), niu or coconut (Cocos nucifera L.), ohia-ai or
mountain apple (Syzygium malaccense), and noni or Indian mulberry (Morinda citrifolia
L.). Indigenous and endemic plants utilized by traditional Hawaiians that had subsistence
value and economic importance included hau (Hibiscus tiliaceus L.), popolo (Solanum
americanum Mill.), huehue (Cocculus ferrandiamus), and koali awahi’a (Ipomoea indica).
Historical period (after A.D. 1778) plant introductions of economic or subsistence value
include tapioca, or manioc (Manihot esculenta Crantz), bittermelon (Mormordica charantia
L.), indigo (Indigofera suffruticosa Mill.}, guava (Psidium guajava), papaya (Carica
papaya L.), date palm (Pheonix dactylifera L.), mango ( Mangifera indica L.), and Job's
tears (Coix lachryma jobi L.). In preparation of the current EA and CDUA, a recent
botanical survey was conducted by Dr. Art Whistler (1992). For a2 more detailed review of
the area vegetation, the reader is directed to that section of the EA.

Rainfall

The Atlas of Hawaii depicts the Hau'ula coastal plain as having between 50 and 75 inches
annual rainfall, and the lower slopes and valleys as recieving between 75 and 100 inches,
while the summit of the northeast rift of Ko'olau volcano receives 250 inches (Armstrong




1983:62). Much of the precipitation falls between October and May (wet season) with the
least precipitation occuring between June and September (dry season).

Temperature

Temperatures in the area are fairly uniform year-round, with recorded monthly highs
during August and September of 68 to 88 degrees Fahrenheit, and recorded monthly lows
during January of 54 to 85 degrees Fahrenheit (Armstrong 1983:64).

PREVIOUS ARCHAEOLOGICAL AND HISTORICAL RESEARCH

Three archaeological projects have been conducted within the project area over the last
decade. These include archaeological reconnaissance surveys (Barrera 1984; Walker and
Rosendahl 1988), testing (Walker and Rosendahl 1988), and monitoring (Shun and Dies
1990); the only previous archaeological survey was conducted by McAllister (1933).
McAllister's research focused on the identification of monumental structures, in particular,
religions and ceremonial sites such as ko'a and heiau, with lesser attention paid to
vernacular structures such as agricultural and habitation sites, only noting them in passing
in his regional descriptions. Williams (personal communication, 1992) indicated
McAllister's research strategy relied heavily on informant interviews and on-site visitations
with informants, who were predominantly older Hawaiians living as kama'aina in the
various localities he visited. Apparantly, when McAllister was in the Hau'ula area he could
not locate any resident kama'aina, and therefore only identified the four sites (286 - 289)
described in his report for which he had ethnographic documentation.

Handy (1940), and Handy and Handy (1972) produced two ethnographic and ethno-
historical volumes pertaining to traditional Hawaiian lifeways, settlement patterns,
subsistence strategies, environmental exploitation, resource acquisition, and land use.
These earlier studies have formed the basis of hypotheses and formulation of research
studies undertaken on O“ahu in recent years. Often, current researchers cite MCcAllister
(1933), Handy (1940), and Handy and Handy (1972) as their primary source of historical,
archaeological, and ethnographic information. Sites encountered that were not identified in
these seminal reports appear to have been considered to have 2 lesser value as a cultural,
historical, or archaeological resource, or lesser efforts have been expended researching the
local histories of the sites. To date little archival documentary research or historical studies




have been undertaken in the Hau'ula area. This is perhaps important, as Handy and Handy
(1972) state:

"Midway along the coastland called Ko*olau Loa (Long Ko"olau) we come
upon what were once extensive wet-taro lands, beginning at La“je and
continuing through Hau ula to Punalu*u and Kahana valleys. This was also
an ideal area for offshore reef and bay fishing. It is precisely this area which
was notable in legend as the residence of traditional chieftains, and for the
exploits of demigods, particularly Kamapua®a, who was the incarnation of
Lono the rain god and patron of agriculture...Undoubtably this midsection
of Ko*olau Loa on Oahu was an area of early settiement and of dense
population, second only to that of the Waikiki-Nu nanu-Manoa
complex."[Handy and Handy 1972:271]

While previous attention has been offered to the earlier Handy (1940) references pertaining
to taro cultivation in the Hau'ula area, citing that the Hau"ula coastal flats "were once all in
terraces, irrigated by the valley's five streams,” and "the remains of a few small terraces
were still in existence in the interior of Ma*akua" [Handy 1940:91 cited in Shun and Dies
(1990:3) and referred to in Walker and Rosendahl (1988:2)], there has been little attention
paid to the Handy and Handy (1972:271) reference cited above. In the context of cultural,
historical, and archaeological significance, the sites of Hau'ula, and Ma'akua in particular,
may warrant greater levels of attention during future research than have been attended in the
past. If, as Handy and Handy (1972:271) assert, the La‘ie-Hauula-Punaiu*u area was
indeed an early settlement location, the second largest population center, and second-most
extensive agricultural system, and home of traditional chieftains, then it would follow there
is a need to investigate this area more closely, and pay greater attention to the management
of cultural, historical, and archaeological resources.

Walker and Rosendahl (1988) identified, mapped, and test-excavated Site 3394, The
results of their research did not provide the information necessary to make a specific
determination of site function, yet indicated the structure was likely to have been either a
ceremonial site, possibly an agricultural heiau, or a habitation site (Walker and Rosendahl
1988:9). Based upon this general assessment, the site was evaluated as significant for its
information content, research value, cultural value, and as an excellant example of a site
type. Recommendations included further data collection directed toward obtaining datable
materials to establish site age, analyses of portable remains collected during excavation,
detailed recording of previously identified and any newly identified features, and additional
historical documentary research, followed by preservation and some level of interpretation
(Walker and Rosendahl 1988:11). These recommendations were qualified with the




statement that "if the above recommendations are not compatible with development plans
the site should be preserved ‘as is' and that limited data recovery be conducted at a later
date" (Walker and Rosendahl 1988:11). Again, this was further qualified with the
recommendation that in the event of development, the site be avoided, flagged prior to

" development work, and that all grubbing in the immediate vicinity of the site be monitored

by a qualified archaeologist (Walker and Rosendahl 1988:11).

Shun and Dies (1990) conducted the archaeological monitoring of the Ma“akua exploratory
well site and access road corridor construction. Construction of the access road adjacent to
Site 3394 was monitored, and, in consultation with the State Historic Preservation Office,
the access road was allowed to come within 1 meter of the site, because of difficulties in
road construction (Shun and Dies 1990:4; Shun personal communication, 1992). In
addition to monitoring at this site, Shun and Dies identified Site 4227, & large core-filled
enclosure wall set in a semi-rectangular fashion against the base of the talus slope and upon
an alluvial flat. Set perpendicular to the long axis of the enclosure and bisecting the alluvial
flat to the stream edge is an adjoining wall. The wall section was previously bisected by the
Hawaii State Na Ala Hele Trails, Ma akua Trail, and the access road was placed within this
area. In consultation with the State Historic Preservation Division, mitigation of access-
road corridor construction impacts was limited to mapping of the surface structural remains
(Shun and Dies 1990:8). No subsurface archaeological or historical resources were
identified during monitoring of the access-road corridor in the areas adjacent to the sites.
Because of the proximity of Sites 3394 and 4227, it was concluded that the two sites
constituted a site complex, and that they were significant for their information content,
research value, cultural value, and as examples of site types (Shun and Dies 1990:8).
Recommendations presented in the monitoring report included consultation with a qualified
archaeologist in the event future development was undertaken in the area (Shun and Dies

1990:8).

METHODOLOGY

Prior to field work, previous archaeological and historical research was reviewed, and
limited archival research was undertaken. Documents inspected included Barrera (1984);
Walker and Rosendzhl (1988); Shun and Dies (1990); McAllister (1933); Handy (1940);
Handy and Handy (1972); Kirch (1985); and Sterling and Summers (1978). Archival
sources briefly inspected included the Hawai'i State Archives and the Survey Division,
Department of Land and Natural Resources, State of Hawai'i.
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On April 23, 1992 a pedestrian survey was undertaken within the proposed Ma®akua wells
project area and access road corridor. To review the proposed impact area and facilitate the
location of sites and other area considerations, a set of engineering plans was carried in the

" feld. Areas of concern were marked on the plans, with notes written on legal pads and site

forms. Previously unidentified archaeological features encountered during the field
inspection were located with tape and compass, and plotted on the engineering plans. Upon
location of the previously unidentified archaeological resources within the corridor, the area
1o either side of the corridor was inspected to determine if additional resources were in the
vicinity. Additional features were cursorily inspected to determine the nature and extent of
the features, with attention focused on the relationship of these features to the proposed
corridor and the previously identified archaeological sites (3394 and 4227).

RESULTS

The existing access road and road cut condition does indicate some erosion has occurred,
notably rivulet gullying and slumping along inclined portions of the corridor surface, the
streamside shoulder, and within the roadcut on the upslope side of the road in the area
adjacent to Site 3394, Sheetwash and flooding have removed the crushed coral pavement
along the Site 4227 alluvial flat. Natural drainages along the corridor have been bisected.
Bisection of these drainages has altered the drainage courses along the alluvial flats and is
contributing to erosion in the area. Previously grubbed areas are visible on the stream-side
of the access road, extending up to 15 meters from the shoulder. In these areas are large
bulldozer berms and mounds of earth and rock, as well as piles of grubbed vegetation.

Site 50-80-05-3394

This site is located between survey stations 13+35 and 14495 on the stream-side shoulder
of the access road (see Figure 2). The existing access road corridor is within one meter (3
ft) of Site 3394 structural components (mauka walls). The access road, road cut, and
shoulder are eroding. The slope above the road cut is also eroding, due to eucalyptus trees
preventing the growth of ground cover. The road cut along this portion of the slope also
may be contributing to de-stabilization of the slope. The site is readily visible from the
access road corridor, and may be easily observed by hikers traveling along the Ma'akua

Trail.

11




Site 50-80-05-4227

This site is located between road survey stations 5+0.00 and 10+0.00. The area delimited
by the two stations is an alluvial flat (see Figures 3 and 4). Site 4227 covers the entire fiat,

" and appears to be an agricultural site similar in form to sites identified in other valley

systems on O‘ahu (Kirch 1979, 1985). Newly identified and previously identified
archaeological features are bisected by the road corridor. The access road bisects the south
wall extension of Site 4227 at approximately survey station 8+45.00, and bisects a
previously unidentified wall at survey station 5+86.85. The drainage feature termed a
"swale” on the engineering plans and in Shun and Dies (1990:6,7) is possibly a vestigial
*auwai (irrigation ditch) associated with apparant agricultural terraces, free-standing walls,
and retaining wall features on the alluvial flat. The access road corridor has bisected the
natural drainage pattern within the alluvial flat, and extensive gullying is ongoing in two
areas-of the flat on the stream-side of the access road. As with Site 3394, this site is readily
visible from the access road corridor and may be easily observed by hikers traveling along
the Ma'akua Trail.

CONCLUSIONS AND RECOMMENDATIONS

Shun and Dies (1990) considered sites 3394 and 4227 to be a continuous complex of
archaeological features, comprised of ceremonial, habitation, and agricultural structures.
Site 3394 was previously identified and assessed by Walker and Rosendahl (1988) as a
probable ceremonial or possible habitation-related enclosure, and evaluated as significant
under the National Register of Historic Places Criteria "a", "c", and *d". Site 4227
enclosure was identified by Shun and Dies (1990} as a probable prehistoric habitation
structure and was assessed and evaluated as significant under Hawaii State Inventory of
Historic Places criteria "d"” and "e". The brief field inspection identified additional surface
structural remains, indicating that Site 4227 area was more extensive than previously
determined. Site 3394 is within the access corridor, and Site 4227 is within and bisected by
the road corridor.

Previous recommendations pertaining to sites 3394 and 4227 should be reviewed,
particularly in light of the proposed development, and additional features identified within
the 4227 portion of the complex should be mapped. Walker and Rosendahl (1988:11)
recommended that detailed instrument mapping, limited data recovery, historical research,
and stabilization be completed at site 3394. This site has become more visible and
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accessible since completion of the present access road and will be more accessible to
pedestrian traffic once the proposed access road expansion is complete. Therefore, it is
recommended that the following tasks be completed: (1) a long-term site monitoring
program should be initiated to monitor and record any impacts as a result of the increased

access; (2) institute protective measures or futher mitigation as necessary; and (3) institute a

long term management program. The need for a long term management program was
stressed in the SHPD letter (Hibbard July 10, 1992).

There is evidence of erosion at Site 3394. The proximity of the current access road appears
to be the primary contributing factor. Therefore, it is important that measures be taken to
reduce or stop this erosion. It is recommended that the access road corridor, in the vicinity
of Site 3394, be separated by no less than a 10-foot buffer zone between the site and the
road. It is also recommended that the slope between the road and the site be stabilized.
This realignment will require cutting further into the ridge located north of the site. This, in
turn, will require stabilization, e.g., a retaining wall, to eliminate the possibilty of erosion
of the ridge.

As presently proposed, specific mitigatior measures have been incorporated into the project
design to minimize erosion impacts. The BWS has committed to installation of drainage
control structures (swales and drains) based on a calculated 50 year storm. A retaining wall
is to be constructed adjacent to Site 3394 and where necessary for slope stabilization, at
other locations along the alignment. In addition, the present design plan calls for a 10-foot
buffer zone between 3394 and the edge of the road bed.

As with Site 3394, Site 4227 will become more accessible with completion of the proposed
access road. Relative to future archaeological investigations, it is recommended that
instrument mapping and historical research be completed at Site 4227. It is also
recommended that a limited data recovery program be developed and completed within the
proposed access road corridor and a long term management program be implemented.

The recommended data recovery program should be limited to the access corridor and
include the following elements:

1) A specific research design should be developed. This research design
should include current research topics and testable hypotheses; and a field
and laboratory methodology to address these topics and hypotheses. The




research topics addressed should include chronology and changes through
time, resource exploitation, land use, social organization, and architectural
form. Methodological site formation and transformation through time can
also be studied.

2) A field program using a combination of controlled hand-excavated units
and backhoe-excavated trenches should be established to collect cultural
materials and stratigraphic information. ‘The field program should also
include surface collection and instrument mapping.

3) A laboratory program to process and analyze the materials collected
within access corridor should be established. In addition to standard
cataloging procedures, the laboratory program should include analyses of
stone, bone, and shell tools. If available, organic material, e.g., charcoal,
should be collected and submitted for radiocarbon assay; and bulk samples
for pollen and plant macrofossil analyses should be collected.

4) A draft and final report should be produced that complies with the
requirements set forth by the State Historic Preservation Division. At a
minimum, this would include archival and historical background research,
interviews with local residents knowledgeable of the area, research
orientation and methodology, site and featore descriptions, and a discussion
of the results and interpretations.

These recommended tasks should be completed prior to the proposed well, access road,
and pipeline construction. Subsequently, the pipeline trenching from Kamehameha
Highway to beyond Site 4227, and grading for the access road in the vicinity of Sites 3394
and 4227 should be monitored by a gualified archaeologist.

At present, no construction-related vehicular staging area within or along the corridor has
been identified. Consultation with a qualified archaeologist will be necessary prior to
development of a staging area to assess the presence or absence of archaeological and
historical resources. In the event archaeological or historical resources are encountered,
consultations with the State Historic Preservation Division and other affected agencies will
be necessary to develop and implement appropriate mitigation measures.

14
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