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ABSTRACT

This document describes a plan for agricultural water management in the Upcountry Maui Watershed, Maui
County, Hawaii. Three alternatives were developed during planning, including a No Action Alternative, an
irrigation water distribution system alternative, and an irrigation water distribution system with additional
reservoir alternative. Alternative 2, the irrigation water system alternative is the National Economic
Development Plan and was selected as the Recommended Plan. The Recommended Plan proposes the
installation of a main distribution pipeline and lateral pipelines to service 473 acres of farmland in Upper Kula,
The agricultural water system will provide 91 percent irrigation reliability. Project Sponsors will pay 48.6
percent or $4,484,300 of the total project installation cost which is estimated at $9,223,000. The remainder of
the installation cost will be funded by PL-566 funds. Project costs are estimated to be $901,100 on an average
annual basis including operation, maintenance, and replacement costs. Estimated economic benefits exceed the
costs of installation, operation, and maintenance of the Recommended Plan. Average annual economic benefits
are estimated to be $2,282,900. Environmental impacts include an increase in irrigated crop acreage, decreased
demand on the Olinda Water Treatment Plant, and potential construction-related interference with captive
breeding program at the Hawaii Endangered Species Propagation Facility at Olinda. Other social impacts
include easing of the "Kula Rule" for farmers, agricultural water supply will be provided to Hawaiian farmers in
the DHHL Keokea agricultural lots, and Prime and Other Important farmland will be better utilized.



Prepared under the authority of the Watershed
Protection and Flood Prevention Act, Public Law
83-566, as amended (16 U.S.C. 1002-1008) and in
accordance with the National Environmental Policy
Act of 1969, Public Law 91-190, as amended
(42 U.S.C. 4321 et seq.)

All programs and services of the United States Department of Agriculture (USDA) prohibits discrimination in its
programs on the basis of race, color, national origin, sex, religion, age, disability, political beliefs, and marital or
familial status. Not all prohibited bases apply to all programs. Persons with disabilities who require alternative
means for communication of program information (braille, large print, audiotape, etc.) should contact the USDA
Office of Communications at (202) 720-5881 (voice) or (202) 720-7808 (TDD).

To file a complaint, write the Secretary of Agriculture, U.S. Department of Agriculture, Washington, D.C. 20250, or
call (202) 720-7327 (voice) or (202) 720-1127 (TDD). USDA is an equal employment opportunity employer.
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CONVERSION FACTORS

The following conversion factors may be used to convert the U.S. customary measuring units,
used in this report, to System International d'Unites (SI) measuring units.

Multiply U.S. customary units By To obtain SI units

Length

inch (in.) 254 millimeter (mm)

foot (ft.) 0.3048 meter (m)

mile (mi.) 1.609 kilometer (km)
Area

square foot (ft2) 0.09294 square meter (m2)

acre (ac.) 0.4047 hectare (ha)

Liquid Volume

gallon (gal) 3.785 liter (L)

million gallons (MG) 3785. cubic meter (m3)
Discharge

gallon/minute (gpm) 0.06309 liter/second

million gallons/day (MGD) 0.04381 cubic meter/second
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WATERSHED AGREEMENT
between the
Olinda-Kula Soil and Water Conservation District

Department of Agriculture
State of Hawaii,

Department of Water Supply
County of Maui,

(referred to herein as Sponsors)
and the

Natural Resources Conservation Service
United States Department of Agriculture

(referred to herein as NRCS)

Whereas, application has heretofore been made to the Secretary of Agriculture by the Sponsors
for assistance in preparing a plan for works of improvement for the Upcountry Maui Watershed,
County of Maui, Hawaii under the authority of the Watershed Protection and Flood Prevention

Act (16 U.S.C. 1001-1008); and

Whereas, the responsibility for administration of the Watershed Protection and Flood Prevention
Act, as amended, has been assigned by the Secretary of Agriculture to NRCS; and

Whereas, there has been developed through the cooperative efforts of the Sponsors and NRCS a
plan for works of improvement for the Upcountry Maui Watershed, County of Maui, Hawaii,
hereinafter referred to as the Watershed Plan-Environmental Impact Statement, which plan is
annexed to and made a part of this agreement;



Now, therefore, in view of the foregoing considerations, the Secretary of Agriculture, through
NRCS, and the Sponsors hereby agree on this plan and that the works of improvement for this
project will be installed, operated, and maintained in accordance with the terms, conditions, and
stipulations provided for in this watershed plan and including the following:

1. Landrights: The Sponsors will acquire, with other than PL-566 funds, such real property as
will be needed in connection with the works of improvement. (Estimated Cost $226,600)

2. Relocation Payments and Assurances: The Sponsors hereby agree that they will comply with
all of the policies and procedures of the Uniform Relocation Assistance and Real Property
Acquisition Policies Act (42 U.S.C. 4601 et. seq. as implemented by 7 C.F.R. Part 21) when
acquiring real property interests for this federally assisted project. If the Sponsors are legally
unable to comply with the real property acquisition requirements of the Act, they agree that,
before any federal financial assistance is furnished, they will provide a statement to that
effect, supported by an opinion of the chief legal officer of the state containing a full
discussion of the facts and law involved. This statement may be accepted as constituting
compliance. In any event, the Sponsors agree that it will reimburse owners for necessary
expenses as specified in 7 C.F.R. 21, 1006 (c¢) and 21.1007.

The cost of relocation payments in connection with the displacements under the Uniform
Act will be shared by the Sponsors and NRCS as follows:

Estimated
Relocation
Item Sponsors NRCS Payment Costs
(percent) (percent) (dollars)
Relocation Payments  48.6 514 ol

1/ Investigation of the watershed project area indicates that no
displacements will be involved under present conditions.
However, in the event that displacement becomes necessary at a
later date, the cost of relocation assistance and payments will be
cost shared in accordance with the percentages shown.

3. Water Rights: The Sponsors will acquire or provide assurance that they have acquired water
rights pursuant to state law as may be needed in the installation and operation of the works
of improvement. The Sponsors will retain the right to set water delivery charges to recover
the annual operation and maintenance costs.

4. Permits: The Sponsors will obtain all necessary federal, state, and county permits required
by law, ordinance, or regulation for installation of the works of improvement.

5. Construction Costs: The percentages of construction costs to be paid by the Sponsors and
NRCS are as follows:
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Estimated

Construction
Works of Improvement ~ Sponsors ~ NRCS Costs
(percent) (percent) (dollars)
Irrigation Water Supply 50 50 6,920,400

6. Engineering Services Costs: The percentages of the engineering services costs to be borne
by the Sponsors and NRCS are as follows:

Estimated
Engineering
Works of Improvement  Sponsors NRCS Services Costs
(percent)  (percent) (dollars)

Irrigation Water Supply 0 100 827,000

Construction Inspection 1/ 211,000

1/ The Sponsors and NRCS will bear the cost of construction inspection
that each incurs, estimated to be $105,500 and $105,500,
respectively.

7. Project Administration: The Sponsors and NRCS will each bear the costs of project
administration that each incurs, estimated to be $346,000 for NRCS and $692,000 for the

Sponsors.

8. Operation, Maintenance, and Replacement: The Sponsors will be responsible for the
operation, maintenance, and replacement of the works of improvement by actually

performing the work or arranging for such work, in accordance with agreements to be
entered into before issuing invitations to bid for construction work. Annual operation,
maintenance, and replacement costs are estimated to be $168,800.

9. Costs: The costs shown in this plan are preliminary estimates. Final costs to be borne by the
parties hereto, will be the actual costs incurred in the installation of works of improvement.

10. Funding: This agreement is not a fund-obligating document. Financial and other assistance
to be furnished by NRCS in carrying out the plan is contingent upon the fulfillment of
applicable laws and regulations and the availability of appropriations for this purpose.
Funding by the Sponsors of their share of installation costs is subject to legislative
appropriation.
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11.

12.

13.

14.

15.

Financial Agreement: A separate agreement will be entered into between NRCS and

Sponsors before either party initiates work involving funds of the other party. Such
agreements will set forth in detail the financial and working arrangements and other
conditions that are applicable to the specific works of improvement.

Plan Revision: This plan may be amended or revised only by mutual agreement of the

parties hereto, except that NRCS may deauthorize or terminate funding at any time it
determines that the Sponsors have failed to comply with the conditions of this agreement. In
this case, NRCS shall promptly notify the Sponsors in writing of the determination and the
reasons for the deauthorization of project funding, together with the effective date.

Payments made to the Sponsors or recoveries by NRCS shall be in accord with the legal
rights and liabilities of the parties when project funding has been deauthorized. An
amendment to incorporate changes affecting a specific measure may be made by mutual
agreement between NRCS and the Sponsor(s) having specific responsibilities for the
measure involved.

Conlflict of Interest: No member of or delegate to congress, or resident commissioner, shall

be admitted to any share or part of this plan, or to any benefit that may arise therefrom; but
this provision shall not be construed to extend to this agreement if made with a corporation
for its general benefit.

Nondiscrimination: The program conducted will be in compliance with all requirements

respecting nondiscrimination, as contained in the Civil Rights Act of 1964, as amended, and
the regulations of the Secretary of Agriculture (7 CFR 15), which provide that no person in
the United States shall, on the grounds of race, color, national origin, sex, age, handicap, or
religion, be excluded from participation in, be denied the benefits of, or otherwise be
subjected to discrimination under any program or activity receiving federal financial
assistance from the Department of Agriculture or any agency thereof.

Certification Regarding Drug-Free Workplace Requirements (7 CFR 3017, Subpart F):

By signing this watershed agreement, the sponsors are providing the certification set out
below. If it is later determined that the sponsors knowingly rendered a false certification, or
otherwise violated the requirements of the Drug-Free Workplace Act, the NRCS, in addition
to any other remedies available to the Federal Government, may take action authorized under

the Drug-Free Workplace Act.

Controlled substance means controlled substance in Schedules I through V of the Controlled
Substances Act (21 U.S.C. 812) and as further defined by regulation (21 CFR 1308.11
through 1308.15);

Conviction means a finding of (including a plea of nolo contendre) or imposition of
sentence, or both, by any judicial body charged with the responsibility to determine
violations of the federal or state criminal drug statutes;
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Criminal drug statute means a federal or non-federal criminal statute involving the
manufacturing, distribution, dispensing, use, or possession of any controlled substance;

Employee means the employee of a grantee directly engaged in the performance of work
under a grant, including: (i) all direct charge employees; (ii) all indirect charge employees
unless their impact or involvement is insignificant to the performance of the grant; and, (iii)
temporary personnel or consultants who are directly engaged in the performance of work
under the grant and who are on the grantee's payroll. This definition does not include
workers not on the payroll of the grantee (e.g., volunteers, even if used to meet a matching
requirement; consultants or independent contractors not on the grantee's payroll; or
employees of subreceipients or subcontractors in the covered workplaces).

A. The sponsors certify that they will or will continue to provide a drug-free workplace by:

ey

2

3

“)

®)

Publishing a statement notifying employees that the unlawful manufacture,
distribution, dispensing, possession, or use of a controlled substance is prohibited
in the grantee's workplace and specifying the actions that will be taken against
employees for violation of such prohibition;

Establishing an ongoing drug-free awareness program to inform employees
about --

(a) The danger of drug abuse in the workplace;
(b) The grantee's policy of maintaining a drug-free workplace;

(c) Any available drug counseling, rehabilitation, and employee assistance
programs; and

(d) The penalties that may be imposed upon employees for drug abuse
violations occurring in the workplace

Making it a requirement that each employee to be engaged in the performance of
the grant be given a copy of the statement required by paragraph (1);

Notifying the employee in the statement required by paragraph (1) that, as a
condition of employment under the grant, the employee will --

(a) Abide by the terms of the statement; and

(b) Notify the employer in writing of his or her conviction for a violation of a
criminal drug statute occurring in the workplace no later than five
calendar days after such conviction;

Notifying the NRCS in writing, within ten calendar days after receiving notice
under paragraph (4) (b) from an employee or otherwise receiving actual notice of
such conviction. Employers of convicted employees must provide notice,
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including position title, to every grant officer or other designee on whose grant
activity the convicted employee was working, unless the Federal agency has
designated a central point for the receipt of such notices. Notice shall include the
identification number(s) of each affected grant;

(6) Taking one of the following actions, within 30 calendar days of receiving notice

under paragraph (4) (b), with respect to any employee who is so convicted --

(a) Taking appropriate personnel action against such an employee, up to and
including termination, consistent with the requirements of the
Rehabilitation Act of 1973, as amended; or

(b) Requiring such employee to participate satisfactorily in a drug abuse
assistance or rehabilitation program approved for such purposes by a
Federal, State, or local health, law enforcement, or other appropriate
agency.

(7) Making a good faith effort to continue to maintain a drug-free workplace through

implementation of paragraphs (1), (2), (3), (4), (5), and (6)

B. The sponsors may provide a list of the site(s) for the performance of work done in
connection with a specific project or other agreement.

C. Agencies shall keep the original of all disclosure reports in the official files of the
agency.

16. Certification Regarding Lobbying (7 CFR 3018):

A. The sponsors certify to the best of their knowledge and belief, that:

(1) No Federal appropriated funds have been paid or will be paid, by or on behalf of

2

the sponsors, to any person for influencing or attempting to influence an officer
or employee of a Member of Congress, an officer or employee of Congress, or an
employee of a Member of Congress in connection with the awarding of any
Federal contract, the making of any Federal grant, the making of any Federal
loan, the entering into any cooperative agreement, and the extension,
continuation, renewal, amendment, or modification of any Federal contract,
grant, loan, or cooperative agreement.

If any funds other than Federal appropriated funds have been paid or will be paid
to any person for influencing or attempting to influence an officer or employee of
any agency, a Member of Congress, an officer or employee of Congress, or an
employee of a Member of Congress in connection with this Federal contract,
grant, loan, or cooperative agreement, the undersigned shall complete and submit
Standard Form - LLL, "Disclosure Form to Report Lobbying," in accordance with
its instructions.



(3) The sponsors shall require that the language of this certification be included in

the award documents for all subawards at all tiers ( including subcontracts,
subgrants, and contracts under grants, loans, and cooperative agreements) and
that all subrecipients shall certify and disclose accordingly.

B. This certification is a material representation of fact upon which reliance was placed
when this transaction was made or entered into. Submission of this certification is a
prerequisite for making or entering into this transaction imposed by Section 1352, Title
31, U.S. Code. Any person who fails to file the required certification shall be subject to

- a civil penalty of not less than $10,000 and not more than $100,000 for each such

fajlure.

17. Certification Regarding Debarment, Suspension, and Other Responsibility Matters - Primary

Covered Transactions (7 CFR 3017) :

A. The sponsors certify to the best of their knowledge and belief, that they and their
principals:

D

(2

©)

Q)

Are not presently debarred, suspended, proposed for debarment, declared
ineligible, or voluntarily excluded from covered transactions by any Federal
department or agency.

Have not within a three year period preceding this proposal been convicted of or
had a civil judgement rendered against them for commission of fraud or a
criminal offense in connection with obtaining, attempting to obtain, or
performing a public (Federal, State, or local) transaction or contract under a
public transaction; violation of Federal or State antitrust statutes or commission
of embezzlement, theft, forgery, bribery, falsification or destruction of records,
making false statements, or receiving stolen property;

Are not presently indicted for or otherwise criminally or civilly charged by a
government entity (Federal, State, or local) with commission of the offenses
enumerated in paragraph (1)(b) of this certification; and

Have not within a three-year period preceding this application/proposal had one
or more public transactions (Federal, State, or local) terminated for cause or
default.

B. Where the primary sponsors are unable to certify to any of the statements in this
certification, such prospective participant shall attach an explanation to this agreement.
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Date:
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Date:
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Supply adopted on

Signed:

Date:
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Date:

The signing of this plan was authorized by a resolution of the governing body of the
Olinda-Kula Soil and Water Conservation District adopted on

Signed:

Date:

UNITED STATES DEPARTMENT OF AGRICULTURE
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By:
Kenneth M. Kaneshiro, State Conservationist

Date:
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SUMMARY

Project Name:

Upcountry Maui Watershed
Makawao District, County of Maui, Hawaii

Local Sponsors:

Maui County Board of Water Supply
State of Hawaii Department of Agriculture
Olinda-Kula Soil and Water Conservation District

Proiect Purpose under Public Law 83-566:

The project purpose is agricultural water management. Measures will be provided
to increase irrigation water availability and reliability.

Description of Recommended Plan:

The Recommended Plan proposes the installation of a separate agricultural water
distribution system to supply untreated water for irrigation purposes to farmers in
the Upper Kula area. The water source will be Kahakapao Reservoir. The main
distribution pipeline will extend from Olinda to Keokea with nine lateral systems
serving the areas of Olinda, Crater Road, Kimo Road, Pulehuiki/Kamehameiki,
Kealahou, Waiakoa, Kaonoulu, Waiohuli, and Keokea/DHHL. The system will
provide 473 acres of cropland with agricultural water supply at 91 percent

Prime/Important Farmland:

reliability.
Watershed Resource Information:
Watershed Size: 63,800 acres
Project Area Size: 12,250 acres
Project Area TMK: 2nd Division, 2-2-var. and 2-3-var.
Land Ownership:
Federal 2 acres
State-DHHIL. 730 acres
State-Other 1,098 acres
Private 10,420 acres
State Land Use Districts:
Agriculture 10,348 acres
Rural 1,553 acres
Conservation 99 acres
Urban 250 acres

10,965 acres



Wetlands Affected: None

Floodplain Land Use: None

Project Area Data:
Population 5,000 persons (est.)
Farmlots 169 +
Average Size of Farmlot 3 acres
Minority Farmers 69 percent
Per Capita Income $20,633 (1992)
Percentage of U.S. Average 103 percent

Threatened or Endangered Species: Mitigate construction phase impacts to captive
breeding program for Hawaiian crow.

Cultural Resources: Three sites on open pastureland possibly affected by the
distribution pipeline have been surveyed and determined to be post-contact
Chinese agricultural sites. The pipeline alignment will be adjusted to
avoid these sites. Where avoidance is not possible NRCS will consult
with SHPO to develop mitigation measures and determine if further
investigation is needed. It is likely that new sites will be found in
presently inaccessible gulch areas. These will be recorded during the
topographic survey when the pipeline alignment will be cleared.

Problem Identification;

Farmers suffer from inadequate and inconsistent water supply preventing full
utilization of cropland and causing crop damage and losses during drought.
Under-utilization of cropland results in $1,771,100 loss on an average annual
basis. Crop losses due to drought results in $294,900 loss on an average annual
basis.

Agricultural users use treated water from the domestic water system.
Nonrequired treatment costs are estimated to be $216,900 per year.

Candidate Plans Considered:

Alternative 1 - No Action

Alternative 2 - Installation of an agricultural water distribution system to irrigate
473 acres of cropland with 91 percent reliability. Water supply will be provided
from Kahakapao Reservoir.

Alternative 3 - Installation of an agricultural water distribution system and an
additional 35 million gallon reservoir to irrigate 550 acres of cropland with 92
percent reliability. Water supply will be provided from Kahakapao Reservoir.



Principal Project Measures of Recommended Plan:

Project measures include 9.4 miles of eight- to 18-inch diameter high-density
polyethylene main distribution pipeline, 20.4 miles of lateral and sublateral
pipelines, appurtenant valves and devices, 9.2 miles of access road, gulch and
road crossings, and 16.8 acres acquired as easements and rights of way.

Project Installation Costs:

PL-566 Funds Other Funds  Total
Cost Item $ % $ % $

Structural Measures
Irrigation Structures 4,738,700 51.4 4,484,300 48.6 9,223,000

Total 4,738,700 51.4 4,484,300 48.6 9,223,000
Project Benefits:
Estimated Average Annual Benefits:
Crop Damage Reduction $ 294,900
Additional Crop Production $1,771,100
Water Treatment Cost Reduction $ 216,900
Total $2,282,900
Cropland Acres Benefited: 473 acres
Farms Benefited: over 169

Other Impacts:
Potential erosion and sediment generation during construction.
Possible interference with captive breeding of native birds at Olinda facility.
Potential increase in efficiency of Olinda Water Treatment Plant.
Potential for cross-connection problems between the domestic and agricultural

water distribution systems.
Agricultural water provided to native Hawaiian farmers in Department of

Hawaiian Home Lands subdivision.

Proposed Mitigation Measures

Mitigate potential adverse impacts to OESPF by scheduling construction and
traffic around critical periods. Explore relocation of breeding program.

Develop action plan to prevent domestic consumption of untreated water and to
prevent cross-connections between water systems.




Develop and enforce pollution control measures for erosion and sediment during
construction and maintenance.

Provide water resource data to county planners and policy-makers to ensure
consideration of limited water resources in project area.

Compatibility with Land Use Plans and Policies

All project improvements are in Agricultural and Rural State Land Use Districts.

The State Agriculture Functional Plan supports productive use of agricultural
lands and development of irrigation systems.

The Maui General Plan supports preservation of agricultural land and ensurng
irrigation water availability during periods of limited rainfall.

The Makawao-Pukalani-Kula Community Plan seeks to preserve the agricultural
land base and character of the Upcountry Maui area. The plan
recommends support for a separate water system for agriculture.

The Maui County Water Use and Development Plan recognizes the need for
irrigation water in Upcountry Maui and supports this watershed project.

The following permits and approvals may be required for project installation:
Grading, Grubbing, Excavating, and Stockpiling Permit
Building Permit
State Land Use Approval
State Highways Permit
Amendment to the Interim Streamflow Standard
Department of Army Permit

Major Conclusions:

Implementation of the Upcountry Maui Watershed Plan will alleviate the problem
of inadequate and inconsistent agricultural water supply along the Upper Kula
Water System with economic benefits exceeding economic costs and little adverse

economic and social impacts.

Areas of Potential Controversy: None identified.

Issues to be Resolved:

Completion of Section 106, Historic Preservation Act consultation with Historic
Preservation Division.

Development of an agreement between Maui Department of Water Supply and the
State Department of Agriculture for operation of the agricultural water
distribution system.



1. INTRODUCTION

1.1 GENERAL

This document, the Watershed Plan and Environmental Impact Statement (Plan-EIS) for
the Upcountry Maui Watershed, presents a Recommended Plan to address agricultural
water shortage. The Plan-EIS also describes the projected effects of implementation of
the Recommended Plan on the human environment, which includes economic, social, and
political impacts as well as impacts to the natural environment. The planning process is
described beginning from the identification of problems and inventory of resources to the
formulation of alternative solutions and selection of the Recommended Plan.

The Plan-EIS was prepared under the authority of the Watershed Protection and Flood
Prevention Act, Public Law 83-566 (PL-566), as amended (16 U.S.C. 1001-1008), and in
accordance with Section 102(2)(c) of the National Environmental Policy Act of 1969
(NEPA), Public Law 91-190, as amended (42 U.S.C. 4321 et seq.) and the Hawaii
Environmental Review Process (HERP), Section 343, Hawaii Revised Statutes.
Responsibility for compliance with NEPA rests with the United States Department of
Agriculture Natural Resources Conservation Service (NRCS). Responsibility for
compliance with the Hawaii Environmental Review Process rests with the Hawaii
Department of Agriculture.

The sponsoring local organizations (Sponsors) that requested project planning assistance
from NRCS are the Olinda-Kula Soil and Water Conservation District (SWCD), County
of Maui Board of Water Supply (BWS), and State of Hawaii Department of Agriculture
(DOA). Planning assistance was provided by the NRCS Wailuku Field Office in
Wailuku, Hawaii and the Natural Resources Planning Staff stationed at the NRCS Hawaii
State Office in Honolulu, Hawaii. Guidance during planning was provided by the
Steering Committee for the Water Resources Study for Upcountry Maui which is
composed of Sponsor representatives and others with interest in project implementation.
The Sponsors, as well as other federal and local government agencies and private groups
and individuals, participated in the planning process by providing data, developing
project concepts, and reviewing project alternatives.

1.2 READER'S GUIDE

There are three versions of the Plan-EIS: Technical Review, Draft, and Final. The
Technical Review Plan-EIS was reviewed by NRCS personnel and Sponsors. Comments
from the technical review are incorporated into the Draft Plan-EIS. The Draft Plan-EIS
was widely distributed for interagency and public review, as required by NEPA and



HERP. Review comments were incorporated into or reconciled in the Final Plan-EIS.
The NEPA process culminates with a Record of Decision (ROD), a statement of action,
rendered by the Responsible Federal Official, who is the State Conservationist, Hawaii,
USDA Natural Resources Conservation Service. The Hawaii process requires the
Governor or an authorized representative to accept this EIS before project
implementation.

Environmental evaluation was conducted throughout the development of the Plan-EIS to
assess the significance of the effects of the proposed measures on the human
environment. Environmental and social concerns of the community were identified
through the public participation process which involved meetings open to the public,
interviews with watershed farmers and residents, and consultation with groups and
agencies with interest in the watershed's resources.

The format of this Plan-EIS is directed by the NRCS National Watershed Manual and
conforms with applicable federal regulations, policies, and guidelines. This document
has also been conformed to meet the requirements of the Hawaii EIS law.

The Reader's Guide outlines the planning process and assists the reader in finding items
of particular interest. Appendix E - Project Map can be used for reference while
reviewing this plan.

The Watershed Agreement, included at the front of this report, is the culmination of the
planning effort and serves as acceptance of the Plan-EIS by the Sponsors and NRCS once
signed. The Agreement formalizes the intentions of the parties to implement the plan.
Funding for project installation is not obligated by the Agreement.

The Contents lists the principal topics contained in this Plan-EIS.

The Summary describes the Plan-EIS in brief. It should not be used as the sole source of
information if a complete understanding of the project is desired.

Project Setting begins the main body of the Plan-EIS by describing the Upcountry Maui
Watershed and its resources in general terms.

The Watershed Problems and Opportunities section describes and quantifies resource
problems in the watershed and opportunities for improving the quality of life for residents
and enhancing the natural environment. Table A - Problems and Opportunities provides a
summary of this information.

The Scope of the EIS section discusses the range of actions and alternatives, identifies
concerns significant in the formulation of alternatives, evaluates existing resources, and




presents a forecast of future conditions without the project. Table B - Evaluation of
Identified Concerns lists each concern and its degree of significance to decision making.

Formulation of Alternatives describes the formulation of alternative plans and rationale
for selection of the Recommended Plan. Alternative plans are described, economic costs
and benefits are shown, and effects of the alternative plans on resources are described.
Table E - Summary and Comparison of Candidate Plans presents a tabular comparison of
plans which were considered as the Recommended Plan.

Consultation and Public Participation describes the process through which the plan was
developed with input from various individuals, organizations, and agencies.

The Recommended Plan describes the plan proposed for implementation and its effect on
the economy and human environment. The following tables present pertinent structural
and economic data covered in these two sections:

Table 1 - Estimated Installation Cost

Table 2 - Estimated Cost Distribution

Table 3C - Structural Work - Pipelines

Table 4 - Estimated Average Annual NED Costs
Table 6 - Comparison of NED Benefits and Costs

Plan Preparers, References, and Index are the last sections of the Plan-EIS.

The Appendices consist of A - Letters and Oral Comments on the Draft Plan-EIS, B -
Supporting Documents, C - Supporting Maps, D - Investigation and Analyses Report, and
E - Project Map.

All changes to the text of the draft Plan-EIS appearing in this document are italicized to
allow the reader to distingish the revisions. Nearly all economic costs and benefits have
been updated.






2. PROJECT SETTING
2.1 WATERSHED LOCATION AND SIZE

The Upcountry Maui Watershed is located in the Makawao District on the island of Maui
in Maui County, Hawaii. Maui is located approximately 100 miles east-southeast of
Honolulu, capital of the State of Hawaii, and approximately 2,400 miles west-southwest
of Los Angeles, California.

The "watershed” is the drainage area that includes the collection, transmission, storage,
and service areas of the Maui Department of Water Supply's Upper Kula Water System.
The system is described in more detail in Section 5.1.1 below. The total watershed area is
63,800 acres. The watershed is situated on the western slope of Haleakala, the volcanic
mountain forming East Maui, and extends from 2,000 feet in elevation to over 10,000
feet. (see Figure 1 - Watershed Map)

The Project Area for the Upcountry Maui Watershed, where improvements will be made
and benefits attained, is a portion of the service area of the Upper Kula Water System.
The upslope project area boundary, to the southeast, is the limit of agricultural activity on
the Haleakala slope. The lower project area boundary, to the northwest, is the service
area of the Lower Kula Water System. The northeastern boundary is the Makawao Forest
Reserve at Kahakapao Gulch. The southwestern boundary is the Keokea-Kamaole
ahupua'a boundary. The project area is located in the Second Tax Division, Zone 2,
Sections 2 and 3. The project area is 12,250 acres. (see Figure 2 - Project Area Map)

2.2 LAND OWNERSHIP

There are 1,098 acres of state-owned land, less than two acres of federally-owned land,
and 10,420 acres of privately-owned land in the project area. State-owned parcels include
the Waihou Spring Forest Reserve. The Department of Hawaiian Homelands hold 730
acres of state land in the Keokea-Waiohuli area of the project area. Major private land
owners in the project area include Alexander and Baldwin, Inc.; Haleakala Ranch Co.;
Kaonoulu Ranch Co., Ltd.; and Von Tempsky Estate. (see Figure 3 - Land Ownership

Map)
2.3 LAND USE

State Land Use Districts in the project area, as determined by the State Land Use
Commission, include 99 acres of Conservation, 1,553 acres of Rural, 10,348 acres of
Agriculture, and 250 acres of Urban. Conservation districts are lands in forest and
watershed reserves, lands in National and State Parks, and lands generally unsuitable for



development due to steepness. Rural districts are lands generally in small farms mixed
with low density residential lots. Agriculture districts are lands with a high capacity for
intensive cultivation. Urban districts are lands in urban uses with additional area to
accommodate projected expansion. (see Figure 4 - State Land Use District Map)

The County of Maui's land use categories in the project area include 10,520 acres of
Agriculture, 260 acres of Conservation, 1,200 acres of Rural, 185 acres of Single-Family,
10 acres of Business/Commercial, 45 acres of Public/Quasi-Public, five acres of Project
Development, and 25 acres of Park. (see Figure 5 - County Land Use Category Map)

2.4 TOPOGRAPHY AND GEOLOGY

The Upcountry Maui Watershed is located on the eroding volcanic shield of Haleakala.
Topography is characterized by broad, rolling shield ridges separated by steep-sided,
often deep, gulches. The depth and frequency of the gulches decreases toward the more
arid southern portion of the watershed. (see Figure 6 - Geologic Map)

Haleakala was formed through three periods of volcanism. The base basalts, to an
elevation of 8,500 feet, were produced by the Honomanu Volcanic Series during the
Tertiary Period. The Honomanu lavas were completely covered during the Pleistocene
Epoch by the Kula Volcanic Series which include andesite and andesitic and picritic
basalts. Nearly all of the project area is located on Kula series deposits. The Kula lavas
are composed primarily of thick andesitic a'a flows interbedded with thin ash-soil layers.
Many large cinder cones and ash beds were created during this volcanic series. A more
recent Hana Volcanic Series has deposited lava along the east and southwest rift zones.

The groundwater resource in the project area is the freshwater basal lens. It is estimated
that the lens in the project area rises 10 to 15 feet above sea level. High level
groundwater is confined in basaltic dike structures to the northeast, in the vicinity of the
water collection area, and to the southeast of the project area.

Most earthquakes in the Hawaiian Islands are due to volcanic activity. The most
powerful historical earthquake within 100 kilometers of the project area was a magnitude
7.0 earthquake occurring just west of the island of Lanai in 1871. The U.S. Geologic
Survey's Probabilistic Earthquake Acceleration and Velocity Map for the United States
and Puerto Rico, MF-2120, shows that for the island of Maui there is a 10 percent
probability of a horizontal acceleration exceeding 20 percent of the force of gravity
occurring in the next fifty years.
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2.5 CLIMATE

Rainfall varies significantly within the watershed. Rainfall exceeds an average of 250
inches per year near the 4,000-foot elevation of Haipuaena Stream and averages less than
30 inches per year below Keokea. The average annual rainfall in the project area varies
between 30 and 80 inches. Approximately two-thirds of the rainfall occurs during the
winter months of November through April. (Figure 7 - Rainfall Map)

The average temperature in the watershed is relatively low due to the higher elevation of
the watershed. A decrease of 3OF can be expected for each 1,000 feet of elevation
increase. Wailuku, outside of the watershed at an elevation of 180 feet, has average
annual high and low temperatures of 820F and 68°F. The Kula Sanatorium, at an
elevation of 3,004 feet, has average annual high and low temperatures of 720F and 55°F.
The Halealaka Ranger Station at an elevation of 7,030 feet, has average annual high and
low temperatures of 63°F and 44°F.

The tradewinds from the northeasterly direction prevail in Hawaii throughout the year.
During the summer months tradewinds occur nearly 90 percent of the time. During the
winter months tradewinds can be expected about 50 percent of the time.

2.6 SOILS

The predominant soil association in the project area is the Puu Pa-Kula-Pane association
which is characterized by deep, gently sloping to steep, well-drained soils that have a
medium textured or moderately fine textured subsoil or underlying material, on
intermediate and high uplands. (Figure 8 - Soil Series Map)

The Kula series is the principal soil in the southern part of the project area. This series
consists of well-drained loam soils on uplands developed in volcanic ash. Elevations
range from 2,000 to 3,500 feet. Annual rainfall is 25 to 40 inches. The soil is suited to
truck crops, pasture, orchard, and wildlife habitat.

The principal soil in the northern part of the project area is the Pane series. The soilisa
well-drained silty loam developed in volcanic ash. Elevations range from 2,000 to 3,500
feet. Annual rainfall is 30 to 50 inches. The soil is used for pasture and wildlife habitat
with small areas used for truck crops, pineapple, and homesites.

At the northern boundary of the project area, in the vicinity of Olinda and Piiholo Roads,
are Olinda soils. These well-drained soils are developed in volcanic ash. Elevations
range from 2,500 to 5,000 feet and annual rainfall is 40 to 60 inches. These soils are used

17



for pasture, woodland, and water supply with small acreages used for orchards and truck
Crops.

At the far south of the project area are Kaimu and Kamaole soils. Kaimu soils are very
shallow, well-drained, peat soils developed on organic matter on rough, undulating,
relatively young a'a lava flows. Elevations are 1,000 to 3,500 feet and annual rainfall is
30 to 50 inches. Kamaole soils are well-drained silt loam soils developed in volcanic ash.
Elevations are 1,500 to 2,300 feet and annual rainfall is 15 to 25 inches. Kaimu and
Kamaole soils are used for pasture and wildlife habitat.

Along the uphill boundary of the project area are Kaipoioi soils. These soils are well-
drained loam developed from volcanic ash and cinders. Elevations range from 3,500 to
6,000 feet. Annual rainfall is about 30 to 50 inches. These soils are used for pasture and
wildlife habitat.

The predominant soils in the high-rainfall collection area are Amalu silty, peaty clay and
Honomanu-Amalu association. Amalu is poorly drained and is developed in organic
matter and material weathered from basic igneous rock. Honomanu soils are well drained
and developed in volcanic ash. The Honomanu soils occupy the more sloping, better
drained side slopes while the Amalu soils occur on the less sloping tops of ridges.

2.7 ECONOMY, INCOME, AND EMPLOYMENT

The major sectors of economic activity on Maui are tourism and agriculture. Total visitor
expenditures on the island of Maui was $2,222 million of a state-wide total of $9,559
million in 1992. Maui was second only to Oahu in tourism income.

In 1992, the value of crop and livestock in Maui County was $153 million of a total of
$523 million for the entire state. Maui County was the only county in the state with a
substantial increase in agricultural activity between 1982 and 1992. (Databook, 1994)

Approximately 54 percent of the watershed population is employed. Less than 11 percent
of the work force is employed in agriculture. (Bureau of Census, 1990)

In 1992, per capita income in Maui County was $20,633 annually, as compared to the
state average of $22,200 annually. (State of Hawaii, 1994) Approximately nine percent
of the households receive incomes below poverty level. (Bureau of Census, 1990)

The median value of homes in the area is approximately $293,000. Sixty-three percent of
the homes are owned by their occupants. (Bureau of Census, 1994)
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2.8 POPULATION AND DEMOGRAPHY

The 1990 U.S. Census showed the population of Maui County to be 100,504 and
1,108,229 for the State of Hawaii. The census showed approximately 6,500 persons
living in Block Groups 2, 3, and 4 of Census Tract 303.01; Block Group 1 of Census
Tract 304.01; and Block Group 1 of Census Tract 304.02. (Bureau of Census, 1990) The
populated areas of the Upcountry Maui Watershed are within the five Block Groups.
(Figure 9 - Census Tract Map)

It is estimated that 5,000 persons live in the project area. Male and female populations
are equally divided. Sixty-six percent of the residents classified themselves as White,
while 32 percent were Asian/Pacific Islander. Over 85 percent of the population has
completed high school. Approximately eight percent of the population live on farms.

2.9 AGRICULTURE AND PRIME AGRICULTURAL LAND

Maui County, including the islands of Molokai and Lanai, contains 355,000 acres of
farmland or approximately 21 percent of the agricultural lands in the state. The value of
crop and livestock sales in Maui County totaled $153 million in 1992 and accounted for
29 percent of agricultural sales in the state. The major crops of the island of Maui are
sugarcane and pineapple.

In the project area, the major agricultural activities are livestock grazing, truck farming,
flower production, and orchard crops. In 1992, the estimated value of sales for livestock
was $280,000; for truck crops, $1,500,000; and for cut and lei flowers, $616,000.

Most truck farms are small family-run operations with one to two irrigated acres. The
few larger farms with five to ten irrigated acres account for the bulk of the area's
production. Two well-known crops that are identified with the Upper Kula farming area
are Kula sweet onions and protea. Other commonly grown crops include head cabbage,
head lettuce, Chinese cabbage, Romaine lettuce, and daikon.

Truck crops are grown throughout the year, except for round onions which is a summer
crop. Farmers practice field rotation, continually planting small plots. In this way
farmers have crops at various stages of growth and are able to continually provide
produce to market. This practice allows three to four crops per year per field. Sprinkler
irrigation is commonly used for leafy vegetable crops.

Olinda-Kula Soil and Water Conservation District records indicate 169 farm cooperators
in agricultural conservation programs in the Upper Kula Area. Approximately 69
percent of the cooperators can be classified as minority farmers by national criteria,
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although in Hawaii this is the standard mix of population. Most of the minority
cooperators are of Japanese ancestry.

Through aerial photographs, 125 farm fields were identified in the project area with
approximately 398 acres of cleared cropland. In 1994, the Upper Kula Water System
supplied 223 agricultural meters. The discrepancies in the numbers may be a result of
inactivity or minimal activity by some farm cooperators and the use of several water
meters by some farming operations. It is assumed that more than 169 farms exist in the
project area.

Of the 398 acres of cleared cropland about 175 acres were in active cultivation. Kula is
the major truck crop production area on the island of Maui. The number of actively
cultivated acres for various crop groups that benefit from irrigation was estimated as
follows: truck crops, 81 acres; cut flowers, 19 acres; protea, 56 acres; orchard, 12 acres;
and Christmas trees, 7 acres.

The State of Hawaii, in 1977, adopted an agricultural land classification system,
Agricultural Lands of Importance to the State of Hawaii, to identify the extent and
location of the best lands available for crop production for land use planning purposes.
The criteria for suitable agricultural land include adequate moisture supply, favorable soil
temperature, moderate pH, no water table effects or flooding, sufficient root zone depth,
low to moderate erodibility, sufficient permeability rate, minimum rockiness, and non-
thixotropic. Three categories of agricultural land were developed - Prime Agricultural
Land, Unique Agricultural Land, and Other Important Agricultural Land.

Prime Agricultural Land is land best suited for production of food, feed, forage, and fiber
crops. Unique Agricultural Land is land other than Prime Agricultural Land that is
particularly suited for production of specific high-value crops. Other Important
Agricultural Land is land other than Prime or Unique Agricultural Land that is of state or
local importance for the production of crops. Lands in this last category may exhibit
seasonal wetness or droughtiness, erodibility, limited rooting zone, or excessive slope to
exclude them from being Prime Agricultural Land.

The project area includes 280 acres of Prime Agricultural Land and 10,685 acres of Other
Important Agricultural Land. There is no Unique Agricultural Land within the project
area. (Figure 10 - Agricultural Land Map)

2.10 WATER SUPPLY

The County of Maui Department of Water Supply (DWS) operates the water systems
supplying the Upcountry area as part of its Makawao system. The Makawao system,
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which extends from Haiku to Ulupalakua, is a collection of smaller distribution systems
which use numerous sources and treatment facilities. The three major subsystems are
Makawao/Pukalani, Lower Kula, and Upper Kula. All water provided by the Makawao
system is treated with the exception of the supply to the Kula Agricultural Park.

Presently, the Makawao system is dependent completely on surface water sources. The
DWS is pursuing conversion of potable systems to well sources through groundwater
exploration and well development efforts. The Board of Water Supply maintains an
agreement with the East Maui Irrigation Company (EMI) and the Hawaiian Commercial
and Sugar Company to receive raw water supplies from EMI collection and transmission
systems for the Upper and Lower Kula Water Systems and from the Wailoa Ditch. The
DWS pays $.06 per 1,000 gallons for water transferred to the DWS systems. As part of
the agreement the Department of Water Supply has agreed to take actions to reduce its
withdrawal from the Wailoa Ditch during dry periods. The current agreement will expire
on December 31, 1997.
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3. WATERSHED PROBLEMS AND OPPORTUNITIES

3.1 GENERAL

The unique combination of high elevation, favorable climate, relatively mild slope, and
deep, fertile volcanic soils makes the Kula area one of the most productive agricultural
areas in the state. Well-known products of the Kula farming area include round onion,

cabbage, and protea.

The Upper Kula area suffers from inconsistent and inadequate domestic and agricultural
water supply. The shortage of irrigation water has forced farmers to cultivate smaller
areas of their farms and has caused crop losses during periods of drought. The
agricultural water shortage problem was described and evaluated in the Water Resources
Study for Upcountry Maui (WRSUM) prepared by the USDA Soil Conservation Service
in 1989.

Cooler climate, panoramic vistas, and country character have also made the Kula area a
desirable residential area. Despite the moratorium on new water services, family
subdivisions and other new construction continue to increase domestic water demand in
the Kula area. Between July 1989 to May 1991, Single Family Residence (SFR) services
increased from 914 to 1,088. (WUDP, 1992)

The development of the Department of Hawaiian Home Lands (DHHL) residential and
agricultural subdivisions in Waiohuli and Keokea will require water connections and will
further decrease water supplies available to existing users on the Upper Kula Water
System. Projections made in 1991 indicate 308 residential and 68 agricultural lots will be
developed in the first of several increments. The daily water demand for the first
increment will be nearly 0.5 million gallons per day (MGD). At maximum development,
the 4,716 projected residential lots and 211 agricultural lots will require 2.5 MGD of
domestic water and 1.0 MGD of agricultural water. (DHHL, "Water Improvements to
Enable Homesteading, Maui/Molokai", October 1991) Following discussions with
personnel from the DHHL Planning Office, in 1994, it was decided by planners for this
project that 1,000 residential units and 75 acres of irrigated cropland supplied by the
Upper Kula Water System would be a realistic projection of development for the
medium-term future. An extension of the Lower Kula Water System to the DHHL
subdivision is also being planned to supply water to DHHL users.

Water use projections indicate the agricultural water shortage will worsen despite the new
36-inch transmission pipeline from Waikamoi to Olinda and the 100-million gallon (MG)
Kahakapao reservoir that have been recently brought into operation.
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By the year 2010 domestic water demand is estimated to increase to approximately 1.0
MGD due to continued growth of family subdivisions and the development of
approximately 1,000 DHHL residential units in Waiohuli and Keokea. Estimates of
projected demand on the Upper Kula Water System are displayed on Table A below.

Table A
Forecasted Average Daily Upper Kula Water Demand
(million gallons per day)

Source Domestic Agricultural Total Forecast
of Forecast Demand Demand Demand Year
Maui County Water Use -- .- 1.63 2010
and Development Plan;
M&E Pacific, Inc.; 1992
Water Resources Study 0.94 0.91 1.85 NA
for Upcountry Maui;
USDA SCS; 1989
Upcountry Water System 1.06 1.20 2.26 2007
Improvement Master Plan;
BWS; 1987
Study of Surface Water -- - 2.1 2000
Development for Maui

Upcountry Water Systems;
Belt, Collins & Assoc.; 1985

3.2 PROBLEMS

The major problem in the project area is that the Upper Kula Water System will be unable
to provide adequate water to its agricultural users. Agricultural water users will bear the
brunt of water shortages due to their lower priority to domestic water users.

Effects of the water shortage problem include limitation of irrigated crop acreage,
- reduced crop yields, and prolonged irrigation periods and effort due to lowered pressures
and small meter sizes.

A number of water conservation measures have been imposed by the County Board of
Water Supply in the Upper Kula area. The "Kula Rule", imposed by the Board in 1977,
has sought to limit demand by limiting the allocation of new meters and by restricting all
new meters to 5/8-inch diameter on the Upper Kula Water System. An "Upcountry
Pumping/ Conservation/Restriction Policy" has also been implemented which correlates
initiation of pumping from lower water sources and issuance of voluntary conservation or
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mandatory restriction announcements to water levels in the Waikamoi and Olinda
IESErvoirs.

During the past 23 years, the Upper Kula area has been subjected to 11 periods of
mandatory water restriction for a total of 414 days and 14 extended periods of voluntary

restrictions.

During the past five years the County of Maui and the State of Hawaii have undertaken
efforts to relieve the water shortage situation in Upper Kula. Two actions that were
recommended for the Upper Kula Water System in the Water Resources Study for
Upcountry Maui have been implemented by the Maui Board of Water Supply, with
assistance from the State. The installation of the 36-inch diameter ductile iron pipeline
from Waikamoi to Olinda increased the transmission capacity of the system from 1.5
MGD, with only a 12-inch diameter pipeline, to 31.5 MGD. The 100-MG Kahakapao
reservoir increased system storage from the 30-MG that was provided by the Waikamoi
Reservoir. The Waikamoi Reservoir will be used as a transfer reservoir and will be
empty much of the time. The 9-MG reservoir at the Olinda Water Treatment Plant is
used for water clarification and is not considered as part of the storage system.

With the improvements in transmission and storage, the Olinda Water Treatment Plant
and the distribution system will be the constraints to effective delivery of water supply.
The Olinda Water Treatment Plant which provides clarification and disinfection of all
water in the Upper Kula Water System has an operational capacity of 1.7 MGD. After
providing for domestic demand of 1.0 MGD, agricultural water will be limited to 0.7
MGD during periods of abundant water supply at the source. During times of water
shortage, agricultural water will be rationed or curtailed to conserve water for domestic
uses.

Improvements to the distribution system to provide adequate agricultural water were also
identified in the WRSUM. The alternatives recommended either an increase in capacity
of the existing distribution system, including water treatment plant capacity, or
installation of a separate agricultural water distribution system.

In 1993, 125 active farms with approximately 398 acres of cropland were identified in the
project area through aerial photography. Most of the farms are small operations with one
or two acres in cultivation. Twenty-four of the farms have over five acres under
cultivation and seven farms have over 10 acres under cultivation. Of the identified
cultivated acres it is estimated that only about 175 acres, or 44 percent of the existing
cropland, can be effectively irrigated with the existing Upper Kula Water System.
Irrigation supply reliability for the 175 acres was estimated to be 85 percent. To
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exacerbate the situation, an additional 75 acres of cropland in the DHHL Keokea
agricultural lots to be developed will also require irrigation water in the near future.

Table B - Irrigated Crops in Future Without Project displays the estimated future irrigated
crop acreages and annual net return per acre for the major crop categories without
implementation of an agricultural water supply project.

Table B
Irrigated Crops in Future Without Project
Crop Acres Annual Net Return Total

Category (dollars/acre) (dollars)
Truck Crops 81 4,590 371,800
Flowers 19 1,680 31,900
Protea 56 5,770 323,100
Orchard 12 340 4,100
Christmas Trees 7 1,120 7,800
Total 175 4,200 1/ 738,700 2/

1/ Composite average annual net return per acre.
2/ Does not equal total of individual crops or product of acres and
composite net return due to rounding,.

When protected from drought effects by fully adequate and consistent irrigation water,
annual net returns per acre could potentially increase to as much as $10,420, $7,620,
$7,620, $560, and $1,230 for truck crops, flowers, protea, orchards, and Christmas trees,
respectively. An increase in irrigation supply reliability will reduce drought-related
damage to existing crops.

With increased irrigation water supply, the potential for fuller utilization of existing
cropland can be realized. The development of new cropland is also possible. If all of the
existing 398 acres of cropland and the additional 75 acres in the Hawaiian Home Lands
subdivision are adequately irrigated an additional $1,680,000 to $2,240,000 in annual net
returns can be achieved.

The inadequate agricultural water supply prevents farmers from installing some soil and
water conservation measures. Effective windbreak plantings, both primary and in-field,
require irrigation for effective development. Windbreaks have been shown to be effective
in reducing soil and water losses while protecting crops from wind damage. Irrigated
cover crops and green manure crops for fallowed fields can increase soil fertility and tilth
while reducing water and wind caused soil erosion.
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3.3 OPPORTUNITIES

The major goals of the Citizens' Advisory Committee to the Makawao-Pukalani-Kula
Community Plan include continuance of the agricultural character of the Upcountry area
and implementation of land use controls to retain farmland and open space. The
Makawao-Pukalani-Kula Community Plan identifies the retention of agriculture as one of
the five major problems facing the community planning area.

Project action to provide more agricultural water to the project area will serve to
strengthen and retain the agricultural base of the Upper Kula area. In addition to the land
use controls recommended in the Community Plan, the establishment of stable farming
conditions is needed to maintain the viability of agriculture in the area.

The development of a separate agricultural water distribution system will enhance the
level of service that can be provided to domestic customers by the Department of Water
Supply by reducing demand on the Water Treatment Plant and on existing pipeline
systems. The Water Treatment Plant for the Upper Kula Water System is frequently
operated at or exceeding its capacity. The need to operate the Water Treatment Plant at
or exceeding capacity causes higher failure rates and less effective treatment.

The capacity of the distribution system to supply water is dependent on pipe size, storage
tank volume, and, often, pump capacity. The removal of high volume agricultural users
from the domestic system may provide more stable pressures and efficient operation of

pumps and storage.

The treatment of agricultural water supply to drinking water standards is unnecessary.
Treatment costs are estimated to be $0.85 per 1,000 gallons, which totals $216,900 per
year for water used for irrigation. The development of a separate agricultural water
supply system will eliminate the costly treatment of irrigation water.

The Upper Kula Water System is connected to the other BWS water systems in the
Makawao District which receive most of its supply through an agreement with EMI and
Hawaiian Commercial and Sugar Company. In the current agreement, the BWS has
agreed to reduce withdrawal from the Wailoa Ditch. The development of an untreated
agricultural system in Upper Kula should relieve the Wailoa Ditch of some of the
agricultural demand during droughts. All of the water withdrawn from the Wailoa Ditch
that is used in the Kula systems is first treated thereby making it less likely to be used by
farmers in Upper Kula.

The Olinda-Kula SWCD and the Steering Committee for the Water Resources Study for
Upcountry Maui are committed to secure adequate agricultural water for all farmers in
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the Upper and Lower Kula areas and to decrease dependence and withdrawal of water
from the EMI's Wailoa Ditch. In April 1996, the Olinda-Kula SWCD requested
consideration of an extension of a lateral to the Lower Kula area to transmit water to
Lower Kula farmers when the Waikamoi and Kahakapao Reservoirs are at capacity and
during the interim while agricultural activity in the Upper Kula area is developed to the
levels projected. The connection to Lower Kula will be operated such that water
transported to Lower Kula will not decrease supplies for domestic or agricultural users
in Upper Kula.

3.4 PURPOSE AND NEED

The Upcountry Maui Watershed project is needed to reduce crop losses caused by
irrigation water shortages and to allow farmers to more fully utilize their cropland. The
project is intended to provide adequate and consistent agricultural water supply at the
highest reliability practicable. State and federal for the watershed project assistance was
requested by the Olinda-Kula Soil and Water Conservation District based on the
[frequency of drought and water restrictions in the Kula area and the resulting economic
losses suffered by the farmers.
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4. SCOPE OF THE EIS

4.1 SCOPING OF CONCERNS

A scoping process to identify the significant issues to be addressed or considered in the
development of the Upcountry Maui Watershed Plan-EIS was begun soon after planning
commenced and continued through the planning process. Comments were obtained from
government agencies and from interested groups and individuals. The scoping process
included meetings with individuals, telephone contacts, correspondence, and group
meetings.

A broad array of economic, social, environmental, and cultural concerns were identified
during project scoping and were rated according to their degree of concern and
significance to decision-making. Concerns involving agricultural and domestic water
shortages are discussed in Section 3. The degree of concern is based on the number of
times an issue was brought up in discussions with the community and public agencies.
The significance to decision-making is based on public or institutional importance of the
affected resource, the existence of laws or policies regarding the resource, and whether
the authorities of PL-566 could be applied to the resource. The rating reflects the degree
to which a concern affects the formulation or selection of alternatives or the degree to
which a concern may be affected by alternatives.

Concerns ranked "high" have a significant effect on decision-making and must be
considered in the formulation and selection of alternatives. Concerns ranked "medium"
may be affected by some alternatives. Those ranked "low" are not significant, but will be
considered. Concerns ranked "none" will not be considered in the analysis of
alternatives. Table B - Evaluation of Identified Concerns lists the concerns and indicates
the degree of significance to decision-making. Following Table B are brief discussions of
each concern. Discussion of inadequate agricultural and domestic water supply is found
in Chapter 3 - Watershed Problems and Opportunities.
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TABLE C - EVALUATION OF IDENTIFIED CONCERNS
Upcountry Maui Watershed, Hawaii

Economic, Social Environmental, Degree of Degree of Remarks
and Cultural Concerns Concern 1/ Significance to
Decisionmaking 1/

Inadequate agricultural water supply. High High Project purpose
Inadequate domestic water supply Medium High Constrained by Water Treatment Plant
Impacts to native forest ecosystems High Medium Outside of Project Area
Erosion due to construction activity Medium High
Interference with Hawaii Endangered Species High High Breeding of Hawaiian Crow

Propagation Facility at Olinda
Disturbance to archaeological sites High High
Impacts to remnant dry forest areas Medium Medium Along pipeline alignment
Reduction in stream habitat for native High High Streams in collection area

freshwater fishes and other aquatic species
Undesired urban growth High Medium Result of easing "Kula Rule”
Degradation of watershed by feral pigs Medium Medium

and humans
Wetlands Medium Medium None significant in Project Area
Surface water quality and quantity Mediuvm Medium
Groundwater quality and quantity Medium Medium
Air Quality Low Low
Biodiversity and Threatened and Medium Medium

Endangered Species

Streamflow restoration Medium Low
Water quality of water systems Low Medium
Puu Nianiau ATCBI facility Low Low
Water supply to DHHL and native Hawaiians High High
Use of wind power for pumping Low Low
Promotion of water conservation Medium Medium
Agricultural lands Medium High Keep productive land in agriculture
Afforestation Low Low

1/ High - Must be considered in the analysis of alternatives.

Medium - May be affected by some alternatives

Low - Considered, but low significance
None - Not affected by any alternative
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4.1.1 Impacts to native forest ecosystems and resources in the Makawao and Koolau
Forest Reserves including invasion of non-native plant and animal species into
construction areas and access roads - Medium

Construction and maintenance activity in the native rain forest may introduce and spread
damaging, non-native plant and animal species. The most important areas, in this regard,
are forested areas in the Conservation Districts in the water source area. Importing soil or
other biological material into sensitive areas and disturbance of vegetative cover by
clearing or grading increases opportunities for alien plant species to take hold.

Portions of the Forest Reserves in the northern portion of the watershed include essential
habitat for the recovery of the listed endangered Maui Parrotbill (Pseudonestor
xanthophrys), Maui Akepa (Loxops coccineus), Maui Nukupuu (Hemignathus lucidus),
Poouli (Melamprosops phacosoma), and Crested Honeycreeper (Palmeria dolei).

The Waihou Spring Reserve near Olinda is the only Forest Reserve land within the
project area.

4.1.2 Erosion due to construction activity - High

Erosion during land clearing, grading, and construction can cause sedimentation of
streams and wetlands, impact aquatic ecosystems, reduce soil fertility, and create
favorable conditions for pest species. The problem is especially acute where pipelines or
other structures are constructed on or across steep gulches.

Erosion of road surfaces and cuts and fills for road alignments must also be addressed to
prevent long-term erosion problems from developing.

4.1.3 Interference with the captive breeding of the endangered Hawaiian Crow at the
Hawaii Endangered Species Propagation Facility at Olinda and the impact of chlorination

facilities - High

Construction activity near the Olinda Endangered Species Captive Propagation Facility
may create noise and vibration and will likely require heavy equipment traffic on Olinda
Road. Past experience has shown that the birds in the captive breeding program are
affected by construction-related traffic. Helicopter noise can also negatively affect the
birds, depending on the time of year and if the birds are nesting. The breeding season of
the endangered Hawaiian Crow (Corvus tropicus) is mid-February to July during which
time nearby construction should be avoided.
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Negative effects can also be caused by nearby location of chlorination facilities. Chlorine
leaks from nearby treatment facilities and high levels of residual chlorine in water used by
the birds are two additional potential problems. (DOFAW correspondence, 6/30/93)

4.1.4 Disturbance of archaeological sites - High

The State Historic Preservation Division reports several previously-identified significant
site types within the watershed boundaries. These sites consist of Native Hawaiian heiau,
petroglyphs, burial caves, habitational structures, trails and associated temporary shelters,
ahupua'a boundary walls, dryland agricultural features, and special purpose gathering
sites. Site 1042, consisting of petroglyphs, is found in the vicinity of Kaakaulua Gulch
near Kula Highway. Sites 1036, 1037, and 1038, three heiau, are located in Keokea.
Other sites have been identified in the DHHL survey. (SHPD, 7/16/94; 4/13/89)

Three post-contact Chinese agricultural sites in the vicinity of the proposed distribution
pipeline alignments were identified by F. Watanabe during the reconnaissance
archaeological survey in 1994. The three sites are located at approximately the 4,000-
foot elevation in the Omaopio, Pulehuiki, and Kohea 1-2 ahupua'a. (Watanabe, 1996)

Terraces were found in three gulches during an archaeological survey in January 1997
by the NRCS Cultural Resources Specialist. The terraces were located on the overbank
areas within Hapapa, Na'alae, and an unnamed gulch at approximately the 4,000-foot
elevation. Other terrace features may exist in gulches that were inaccessible due to
overgrowth.

There is a concern that expansion of agricultural activity in the Upper Kula area may
result in the clearing of previously undisturbed areas for farming with the potential of
disturbance of cultural resources.

4.1.5 Impact to remnant dry forest areas - Medium

Remnant native dry forest species are reported to exist in gulches, such as Kaonoulu, in
the project area. Identification, through a botanical survey, and protection of such native
species was recommended by the Maui Planning Department.

A reconnaissance-level botanical survey was conducted in the area of the proposed
distribution system during October 17 to 21, 1994. The botanist found 83 taxa in 45
families. Fourteen taxa are considered native of which five are endemic and nine are
indigenous. The native species are mostly common species widespread throughout the
islands. (Herbst, 1994)
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Four vegetation communities or associations were identified: pasture vegetation
association, alien forest vegetation association, open gulch vegetation association, and
urban vegetation association. The open gulch vegetation association areas are more
moist, better protected from the elements, often less grazed than the flatter adjacent
pastures, usually have a richer diversity of species, and contain remnant populations of
native plants. The native plants found in the gulches of the project site are mostly
common species such as koa (Acacia koa), pukiawe (Styphelia tameiameiae), and the
fern, Pteris cretica. (Herbst, 1994)

4.1.6 Reduction in stream habitat for native freshwater fishes and other aquatic species
due to increased diversion of streamflows - High

Concerns were expressed that expansion of the surface water collection system or transfer
of more water from the stream diversions may degrade aquatic habitat for native aquatic
fauna. The collection works for the Upper Kula Water System exist at Haipuaena,
Puohokamoa, and Waikamoi Streams at the 4,200-foot elevation. An aquatic survey to
characterize the affected stream habitat and locate native rare, threatened, or endangered
species was recommended.

An aquatic resources survey was conducted for Waikamoi Stream, between the 720-foot
and 4,200-foot elevations during the period October 5 to 7, 1994. Flows below the
diversion at 4,200 feet are normally discontinuous. Aquatic habitat is generally provided
by singular or connected pools. The survey was conducted by observation by two
biologists and net deployment at three locations for drift samples. At two higher
elevation locations, 3,120 feet and 2,980 feet, the only vertebrate fauna found were
tadpoles (Rana sp.). Invertebrates included aquatic snails (Lymnaea sp.), slugs (Limax
maximus), and dragonfly larvae (Anax strenuus). Damselflies (Megalagrion sp.) were
observed. At the 720-foot elevation, just above Hana Highway, fishes, including o'opu
nakea (Awaous stamineus), and crustaceans, including 'opae (Atyoida bisulcata), were
observed. (Moncrief and Galloway, 1994)

An aquatic survey report of the streams between the Waikamoi Reservoir and Olinda
noted no endemic gobies, atyid shrimps, or neritid snails at an elevation of approximately
4,200 feet. Some of the streams diverted in this area drain into Opana Gulch and Kakipi
Stream and reduced streamflow may affect aquatic habitat in the lower reaches of Kakipi
Stream. An aquatic survey of the lower reaches of Kapiki Stream is recommended by
DLNR if improvements to the collection system west of Waikamoi are proposed. (DLNR,

1988)

The project area does not include the collection system for the Upper Kula Water System.
The source of water for the agricultural water system will be the Upper Kula Water

37



System at the Kahakapao Reservoir. Excess capacity of the collection and transmission
elements of the Upper Kula Water System will be utilized.

4.1.7 Undesired urban growth due to easing of the Kula Moratorium - Medium

The proper balance of between agricultural and open land and residential and urban
development is key to maintain the rural, "upcountry" character of the Kula area that
most residents and visitors value.

The recent improvements made by the Maui Board of Water Supply to the Upper Kula
Water System and improvements proposed by the watershed project will increase water
supplied to users and may cause easing of restrictions imposed by the "Kula Rule." The
transfer of irrigation water to the untreated agricultural system will free treatment capacity
at the Olinda Water Treatment Plant. There is a concern that with expanded water supply
will come relaxation on approvals of family subdivisions and other land development
requests, the population of the Kula area may increase as a result of expanded water

supply.

The retention of agricultural and open land and the rural character of the Kula area are
key objectives of the General Plan of the County of Maui and the Makawao-Pukalani-
Kula Community Plan.

The 1980 General Plan sets as a land use objective, "make available to our people lands
that are well-suited for agricultural pursuits.” Policies to be enacted by the county to
attain the objective include, "Protect agricultural lands from urban encroachment.”;
"Discourage the conversion of agricultural lands to non-agricultural uses."; and
"Provide adequate irrigation water and access to agricultural lands."

The Makawao-Pukalani-Kula Community Plan seeks to control urban growth through
regulatory and land use policy means.

4.1.8 Degradation of canopy and forest cover by feral pigs and marijuana growers

resulting in less water retention in watershed - Medium

Concerns relating to loss of watershed integrity due to rooting and wallowing by feral
pigs and forest canopy alteration by marijuana growers were expressed during scoping.
Feral pigs have overturned and bared significant amounts of native forest floor, increasing
runoff and soil erosion and creating favorable conditions for establishment of
unwelcomed plant species. Marijuana growers are known to have cleared both canopy
and forest floor cover to cultivate marijuana plants.
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4.1.9 Wetlands - Medium

The National Wetland Inventory prepared by the U.S. Fish and Wildlife Service indicates
most of the collection area below 6,400 feet is in palustrine-forested wetlands with
streams and gulches classified as Riverine-upper perennial wetlands. Riverine-upper
perennial wetlands do not extend into the project area.

With the exception of open reservoirs and ponds, which are classified as palustrine-open
water, no wetlands are identified by the National Wetland Inventory in the project area.
The U.S. Army Corps Regulations in 33 CFR Part 328.3 considers such water bodies
used exclusively for stock watering and irrigation not to be "waters of the U.S."

4.1.10 Surface Water Quality and Quantity - Medium

All of the water collected by the Upper Kula Water System is from surface water sources.
The collection area is undeveloped and is designated as conservation land. Open flumes
and open reservoirs are used in the water system before the Water Treatment Plant at
Olinda. All system water is clarified and disinfected at the Water Treatment Plant after
which the water system uses pipes and enclosed tanks to prevent contamination.

The collection system for the Upper Kula Water System is highly dependent on rainfall.
The small watershed area has little storage capacity and exhibits "flashy" streamflow.
Streamflows vary quickly from hundreds of gallons per minute to prolonged dry
conditions. (Belt Collins, 1985)

The Clean Water Act and the Federal Antidegradation policy will guide the activities of
the project to avoid or mitigate adverse aquatic impacts such as increased siltation and
turbidity; changes in direction of stream flow, chemical composition, substrate, dissolved
oxygen, temperature, and streambed configurations; changed hydrology to wetland
complexes; and habitat deterioration.

4.1.11 Groundwater quantity and quality - Medium

The groundwater resource in the watershed consists of the basal aquifer rising 10 to 15
feet above sea level in the project area and higher elevation water contained in dike
formations in vicinity of the collection area. Well depths to the basal lens will be on the
order of 3,000 to 4,000 feet. No wells exist in or near the watershed. Tunnels exploiting
water in dikes are not known to exist near the watershed.

- The 1993 Safe Drinking Water Act places more stringent and costly treatment
requirements on water from surface sources than it does on aquifer sources. The Maui
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Board of Water Supply is considering the pumping of groundwater from the Maliko
wellfield to service domestic users in the Upper Kula area in order to decrease costs.

4.1.12 Air Quality - Low

The air quality in the watershed is excellent. Vehicular and farm/construction equipment
exhaust, agricultural burning, and home heating currently contribute to air quality
degradation.

Short-term, localized air quality effects caused by construction activities can be expected.
Project actions will conform to the requirements of the Clean Air Act including
preparation of an approved air quality implementation plan. NRCS will consult and
coordinate with the State Department of Health to ensure the proposed actions comply
with existing laws and efforts to maintain and improve air quality.

4.1.13 Biodiversity and Threatened and Endangered Species - Medium

Because Hawaii has the highest rate of species extinction in the nation actions should be
taken to preserve the unique and rare habitats found in the watershed.

Portions of the Makawao and Koolau Forest Reserves include essential habitat for the
recovery of the endangered Maui Parrotbill (Pseudonestor xanthophrys), Maui Akepa
(Loxops coccineus), Maui Nukupuu (Hemignathus lucidus), Poouli (Melamprosops
phaeosoma), and Crested Honeycreeper (Palmeria dolei). The endangered Hawaiian
Crow (Corvus tropicus) are kept for captive propagation at the Hawaii Endangered
Species Propagation Facility at Olinda.

4.1.14 Streamflow restoration for East Maui streams - Low

Stream restoration through elimination of diversions on some East Maui streams has been
suggested. Expressed benefits of stream restoration include riparian habitat enhancement,
promotion of Hawaiian farming and gathering rights, and increased aesthetic values. The
benefits of stream restoration must be considered in concert with the other beneficial uses
of water including domestic water supply and agricultural irrigation.

The streams suggested for restoration during scoping are generally on state-owned land
and located outside of the watershed. The collection system for the Upper Kula Water
System is situated on East Maui Irrigation Company-owned land.
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4.1.15 Water quality of system water, cross connections - Medium

Water to be used for crop irrigation can be of lesser quality than drinking water. Higher
levels of dissolved solids, suspended particles, and turbidity are acceptable for
agricultural water.

High-density polyethylene (HDPE) and polyvinyl chloride (PVC) pipelines can be used
for conveyance of agricultural water. Open reservoirs can be used for water storage

within the distribution system.

The use of untreated agricultural water for human consumption is potentially dangerous.
Preventive actions will be required to ensure that the two water systems are not confused
for each other and that cross connections between the two systems are not created.

4.1.16 Puu Nianiau ATCBI facility - Low

The Federal Aviation Administration maintains an Air Traffic Control Beacon
Interrogator (ATCBI) facility at Puu Nianiau within the watershed. The facility is located
near the Haleakala National Park boundary at an elevation of 6,600 feet. The facility is
approximately three miles away and over 2,000 feet higher in elevation than proposed
project improvements. No effect to the ATCBI facility by the watershed project is
expected.

4.1.17 Water supply to DHHL and native Hawaiians - High

Successful development of the planned residential and agricultural Department of
Hawaiian Home Lands subdivisions in Keokea requires adequate and consistent water
supply. In 1986 the DHHL awarded 308 residential leases and 68 agricultural leases in
the Waiohuli-Keokea area to be serviced, in part, by the Upper Kula Water System. The
"Kula Rule" moratorium on new water services was cited as the chief impediment to
development of the subdivisions. No infrastructure development has yet occurred.

State government commitments to provide water to the DHHL areas have recently been
made. The State of Hawaii, through a 1991 amendment to the Hawaiian Home Lands
Act, is required to provide a "reserve" from state-controlled water systems for DHHL
lessees. The Citizens' Advisory Committee updating the Makawao-Pukalani-Kula
Community Plan has recommended integration of the DHHL Keokea development plans
into the community plan and prioritization of water resources allocation to DHHL in their
December 1994 report to the County Planning Department.
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4.1.18 Use of Wind Power for water pumping and pumped-storage - Low

In the past, a significant cost to operate the Upper Kula Water System is for pumping
from lower systems. The use of wind power to power pumps, either through electrical
generation or directly, has been suggested. The incorporation of hydrogeneration and
pumped-storage systems in the water supply system was also suggested. It will be a part
of the operating responsibility of the project sponsors to seek proposals to incorporate
such features into the water system.

4.1.19 Water Conservation by Users - Medium

Increased application of water conservation practices, including drip irrigation, mulching,
windbreaks, and irrigation scheduling, will decrease the unit area requirement for
irrigation water. Water conservation practices in concert with soil erosion control and
pest and nutrient management are included in farm conservation plans for farms
participating in the USDA's conservation assistance programs.

4.1.20 Agricultural industry and prime farmlands - High

The goal of retention of agricultural activity in the Upper Kula area was expressed
repeatedly during scoping. Agriculture provides both the economic base for workers and
the means to maintain the rural character of the Upper Kula area.

The Farmland Protection Policy Act of 1981 states the Federal policy to protect prime and
unique farmland.

4.1.21 Afforestation - Low

A comment was made during the Scoping Meeting that afforestation/reforestation of the
Upper Kula area could alter the regional rainfall regime to result in increased
precipitation. The effectiveness of afforestation efforts has not been thoroughly
documented nor have the parameters required for success been identified. A separate
effort will be needed to plan an afforestation project in Upper Kula.
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5. FORMULATION OF ALTERNATIVES

5.1 GENERAL

Alternative plans were developed and evaluated to address the problem of agricultural
water shortage in the Upcountry Maui Watershed. This section describes the rationale
and process for plan formulation which began with evaluation of potential measures and
culminated in the selection of an integrated watershed plan.

5.1.1 Upper Kula Water System

The Upper Kula Water System has been in existence, in various forms, since 1912 when a
wooden dam and a 19-mile long wooden-stave pipeline were installed to convey water
from Waikamoi Stream to Ulupalakua. Since that time, numerous improvements and
additions to the water system have resulted in the current configuration. (see Figure 11 -
Upper Kula Water System)

Major components of the Upper Kula Water System are intakes on Haipuaena and
Puohokamoa Streams; intakes on nearly 50 additional small drainages; a 1-MG reservoir
and dam on Waikamoi Stream with 40-MGD intake capacity; the twin Waikamoi
Reservoir with 30-MG storage capacity; transmission pipelines with 31.5-MGD capacity;
the two-cell Kahakapao Reservoir with 100-MG storage capacity; the Olinda Water
Treatment Plant; and the domestic water distribution pipeline system with numerous
enclosed storage tanks ranging from 5,000 gallons to 2.1 MG.

The land parcel on which the collection system is located is owned by East Maui
Irrigation Company. Under the current agreement, which is an extension of the 1973
agreement between the Board of Water Supply, East Maui Irrigation Company, and the
Hawaiian Commercial and Sugar Company, the East Maui Irrigation Company will
collect and supply water to the Department of Water Supply from several sources
including the Upper Kula collection system. The County of Maui owns the collection
system infrastructure and is responsible for replacements and major repairs.

The major water sources are Haipuaena, Puohokamoa, and Waikamoi Streams. The
Haipuaena Stream intake is a low, grated diversion dam. The amount of water collected
from Haipuaena Stream and approximately one dozen smaller drainages is constrained to
6.7 MGD by the capacity of the 13-inch by 23-inch flume that leads to the Waikamoi
dam. The capacity of the Puohokamoa diversion pipeline to Waikamoi dam is 2.5 MGD.
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All water transfers in the system are gravity operated. A side inlet behind the 1.0-MG
Waikamoi dam can convey 40 MGD to the Waikamoi Reservoir via a 48-inch diameter
pipeline. Flows into the Waikamoi Reservoir in excess of the 30-MG capacity are
released back into Waikamoi Stream.

The Waikamoi Reservoir is directly connected to the Kahakapao Reservoir by nearly
17,000 feet of 36-inch diameter steel pipeline and an older 12- and 16-inch pipeline with
a combined capacity of 31.5 MGD. The 100-MG Kahakapao reservoir is the primary
storage element of the Upper Kula Water System. Flow into the Kahakapao Reservoir is
normally controlled by a float valve at the entry to the reservoir. Inflow into Kahakapao
Reservoir in excess of its capacity are released into Kahakapao Gulch.

The Olinda Water Treatment Plant receives untreated water from the Kahakapao
Reservoir through an extension of the 36-inch diameter pipeline. The Water Treatment
Plant has an operating capacity of 1.7 MGD. The plant is currently run at capacity most
of the time.

The main distribution pipeline, which extends from Olinda to Kanaio where it turns east
to traverse the southern flank of Haleakala, is approximately 27 miles long. The main
pipeline varies in diameter from 12 inches to two inches between Olinda and Kanaio.
Storage facilities along the pipeline include the 2-MG Omaopio tank, 2.1-MG Alae tank,
and numerous other tanks ranging from 5,000 gallons to 105,500 gallons. A pumped
connection from the Lower Kula Water System exists at the Omaopio tank to allow
augmentation from the Lower Kula Water System.

In May 1991 the Upper Kula Water System had 1,567 service accounts of which 223
were agricultural accounts. All users, domestic and agricultural, on the Upper Kula
Water System receive water treated to current Safe Drinking Water Act standards.

5.2 FORMULATION PROCESS

The formulation of alternatives was begun by identifying and evaluating individual
measures to solve the agricultural water shortage problem. The separate measures were
evaluated in different combinations as alternative plans. Environmentally and socially
acceptable alternative plans were further refined and detailed as Candidate Plans.

5.2.1 Measures

Land treatment practices and structural measures to alleviate the water shortage problem
and other natural resource problems were considered. Land treatment practices are
measures planned and installed on individual farms to protect or conserve soil and water
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resources. Structural measures are improvements that require group or government
involvement to implement. Land treatment measures were considered for water
conservation purposes on individual farms. Structural measures were considered for the
Upper Kula Water System to improve collection, transmission, storage, and distribution
capabilities.

Land treatment measures such as water-conserving irrigation systems on the farms can
make most efficient use of the limited water resources. Sprinkler irrigation requires about
one and one-half times as much water as does drip irrigation. Nearly one-half of the
irrigated cropland in the service area, including 80 percent of the truck crops, is currently
sprinkler irrigated. Reasons for the use of sprinklers include the need for foliar
application of water for wash, control of pests, and foliar intake of nutrients. Sprinkler
irrigation has become an entrenched practice for many of the long-time farmers. The
capital investment in sprinkler equipment makes it uneconomical to switch to drip
irrigation. Additionally, some farmers are concerned about clogging and maintenance on
drip systems.

Gradually, farmers are converting to drip irrigation. Continued change toward increased
water conservation is supported by the Olinda-Kula Soil and Water Conservation District
through their coordination of on-going conservation programs. Technical assistance for
irrigation planning is be provided by the NRCS Wailuku Field Office. Financial cost-
share assistance may be available through the USDA programs offered by NRCS and
Farm Services Agency. Because of existing efforts encouraging water conservation, the
Upcountry Maui Watershed project will not provide an additional water conservation
component.

Structural measures to improve elements of the Upper Kula Water System were
considered in order to supply adequate and consistent agricultural water supply to the
Upper Kula farmers. The Upper Kula Water System was first evaluated to assess the
limitations of its components - collection, transmission, storage, and distribution.

Rainfall and streamflow records in the watershed and, particularly, at the collection area
were evaluated using a water budget model to assess the capability of the existing
collection element. The consistency of the source was evaluated using the 15 years of
available daily rainfall and streamflow data from 1953 to 1968. The analysis
demonstrated that the existing collection system provided adequate collection capability.
The collection system which diverts streamflow from Haipuaena, Puohokamoa, and
Waikamoi Streams, in addition to nearly 50 small ephemeral drainages, has a capacity to
transfer 40 MGD to the 30-MG Waikamoi Reservoir. Hydrologic analysis indicated that
an average of 2 MGD can be expected for a three-month period 90 percent of the time.
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Some collection system improvements that were considered during early planning
included developing an intake behind the Waikamoi Arch Dam, extending the collection
system eastward past Haipuaena Stream, improving the stream collection intakes to
increase efficiency and reduce clogging, and piping flume flow from Haipuaena and
Puohokamoa directly to the Waikamoi Reservoir. The primary reason for not pursuing
any of the improvements was the determination that the collection system was adequate
in its present form. An equally important consideration is avoidance of impacts to
sensitive forest and stream ecosystems in the collection area that would have been
affected by construction activity.

The transmission element is comprised of a recently-constructed 36-inch diameter steel
pipeline and an older 12-inch to 16-inch diameter pipeline extending 3.2 miles from the
Waikamoi Reservoir to Kahakapao Reservoir and the Olinda Water Treatment Plant. The
pipelines have a capacity to transmit approximately 31.5 MGD from the Waikamoi
Reservoir to the Kahakapao Reservoir. As the transmission capacity exceeds the interim
storage capacity at the Waikamoi Reservoir no improvement was needed to the
transmission element.

The main storage component of the Upper Kula Water System is the 100-MG Kahakapao
Reservoir. The open reservoir is located one-half mile east of the Olinda Water
Treatment Plant and stores water transferred from the 30-MG Waikamoi Reservoir for
release to the Water Treatment Plant.

The Olinda Water Treatment Plant has an operational capacity to treat 1.7 MGD. At this
rate of withdrawal, the Kahakapao Reservoir is expected to be able to provide water to
the Water Treatment Plant nearly 100 percent of the time. While the Kahakapao
Reservoir holds untreated water and is open, all reservoirs to the south of the Water
Treatment Plant contain treated water and are fully enclosed.

Domestic water demand in 2010 will be approximately 1.0 MGD. (USDA, 1989; State of
Hawaii, 1992) Additional domestic demand will come from the continued construction
of "family subdivisions" and the construction of approximately 1,000 residential units in
the DHHL project at Keokea. With the present system, future agricultural water supply
will then be limited to an average of 0.7 MGD. It is estimated that this amount of water
is sufficient to adequately irrigate only 175 acres of cropland in the project area, which is
identical to the existing condition.

Ways to overcome the 1.7 MGD limit of the Water Treatment Plant are to upgrade the
Water Treatment Plant to provide more treatment capacity or to bypass the WTP to allow
untreated water to be used for agriculture.
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Modification of the Water Treatment Plant to provide more capacity has been considered
by the Department of Water Supply. However, the higher level of treatment for surface
water mandated by federal Safe Drinking Water Act requirements and increasing cost of
treatment materials make such expansion operationally costly. The Department of Water
Supply is pursuing alternatives to surface water sources, such as wells, for domestic
supply to lower water treatment costs. Increasing the capacity of the WTP may also
require the upgrade of the distribution pipeline from Olinda to Omaopio which presently
has a 2.0 MGD capacity.

A separate agricultural pipeline that bypasses the Water Treatment Plant and serves only
agricultural users was discussed and evaluated in the Water Resources Study for
Upcountry Maui. The dual water system concept for the Upper Kula area is supported by
the Makawao-Pukalani-Kula Community Plan (1990), the Maui County Water Use and
Development Plan (1992), and by the Steering Committee for the Water Resources Study
for Upcountry Maui. A separate agricultural pipeline would provide the advantages of
using untreated water for irrigation and allow the use of system materials and sizes to
most efficiently supply irrigation volumes to farm areas, e.g. use of plastic pipe, pipe
sizes to accommodate peak irrigation periods, and open reservoirs within the distribution
system.

With a dedicated agricultural water system, farmers will be able to more fully utilize their
farm plots, will suffer less frequent damage due to drought, and will be able to irrigate
windbreaks, cover crops, and green manure crops.

The agricultural water distribution system will likely diverge from the Upper Kula Water
System before the Olinda Water Treatment Plant and continue south toward Keokea
generally along the alignment of the main distribution line of the existing system.
Laterals, reservoirs, and pressure/vacuum devices will be provided. Tanks and pumps
may be required to serve some farming areas uphill of the distribution line.

Additional reservoir storage in the Upper Kula area can provide increased reliability to
both water systems. Several water storage improvements were evaluated. During
preparation of the WRSUM, consideration was given to expansion of the capacity of the
30-MG Waikamoi Reservoir, development of a 75-MG reservoir at Waihou Spring Forest
Reserve, and development of a 45-MG reservoir along Mahanalua gulch.

Enlarging the Waikamoi reservoirs by raising the sidewalls was limited in practicality due
to system head (water level) considerations. The Waikamoi Reservoirs will be better
used as a transfer reservoir to Kahakapao reservoir.
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The Waihou site is downslope of the Upper Kula Water System and would require
pumping with additional costs. The reservoir site is also in the proximity of the Olinda
Endangered Bird Captive Propagation Facility which could be impacted during reservoir
construction.

The Mahanalua site is situated near Puu Mahanalua, approximately 3,000 feet southwest
of the Olinda Water Treatment Plant. A recent evaluation indicates a 35-MG open, lined
reservoir can be sited there which can increase the agricultural water supply reliability
approximately five percent over a separate agricultural water system without a storage
reservoir.

A connection to Lower Kula farmers was requested by the Olinda-Kula SWCD to provide
irrigation water when the Waikamoi and Kahakapao Reservoirs were filled to capacity
and when excess water supply was available. (see Appendix B) One of the lateral
pipelines could be enlarged and extended to provide system flexibility to transmit water
supply to Lower Kula when the opportunity exists. The extension pipeline from the
terminus at Kula Highway and reservoir storage will be provided by the sponsors.

Other sources of irrigation water supply were evaluated. The use of water catchments to
harvest and store rainfall for irrigation is viable in areas if plentiful and consistent
rainfall. In the project area, average annual rainfall varies from 30 inches to 80 inches
per year with approximately two-thirds occurring during the wet months of November to
April. In most parts of the project area irrigation is needed year around to maintain a
commercial crop. The cost to harvest and store the approximately 4,000 gallons needed
per acre per day during the dry season would be too costly for most farmers.

The reuse of wastewater was also evaluated. The principal limitation was the lack of any
community wastewater treatment facility in or near the project area. The nearest
community facility serves Pukalani and the treated effluent is used at the Pukalani Golf
Course. All wastewater disposal in the project area is through cesspools or household
septic systems. Effluent from cesspools and septic systems are not provided the level of
treatment to ensure safe reuse of the wastewater.

5.3 ALTERNATIVE PLANS

Two structural alternative plans were developed to address the agricultural water shortage
problem. One plan, Alternative 2, proposes the installation of a separate agricultural
distribution system. Another plan, Alternative 3, adds an additional reservoir to the
proposed agricultural distribution system. A "No Action" alternative, Alternative 1, is
also discussed in this section to allow comparisons of the without-project conditions to
conditions with the alternatives installed.
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5.3.1 Incremental Analysis

The two structural alternatives were developed using an incremental analysis procedure
which produced the most efficient combination of service area, cost, water supply
reliability, and pipeline sizes. The reservoir size for Alternative 3 was held constant at
35-MG which optimizes use of the Mahanalua reservoir site. )

Four levels of irrigated cropland service area acreages - 473, 550, 650, and 722 acres -
were evaluated for each alternative. The 473-acre level reflects the area of currently
opened cropland plus the initial portion of the DHHL agricultural subdivision and will be
the smallest service area considered. The 722-acre level reflects maximum utilization of
cropland in the areas of current farming activity.

Reliability of water supply is the measure of the percentage of time that fully adequate
irrigation water supply is available. Crop water budgets accounting for rainfall,
evapotranspiration, irrigation efficiency, deep percolation, and soil evaporation losses
were developed to determine daily irrigation requirements. Profitable farming activity
requires agricultural water supply reliability above 80 percent. Reliability of water supply
of approximately 90 percent was sought for this project.

TABLE D - INCREMENTAL ANALYSIS OF ALTERNATIVE 2
AGRICULTURAL WATER DISTRIBUTION SYSTEM
Upcountry Maui Watershed, Maui County, Hawaii

(dollars)
Total Total
Incremental Annual Incremental Annual Net
Acres Reliability Cost Cost Benefits Benefits Benefits
473 91% 893,400 893,400 2,458,100 2,458,100 1,564,700
550 87% 66,200 959,600 (84,100) 2,374,000 1,414,400
650 84% 28,100 987,700 (499,500) 1,874,500 886,800
722 81% 26,300 1,014,000 (391,300) 1,483,200 469,200
Price base: 1996 March 1997
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TABLE E - INCREMENTAL ANALYSIS OF ALTERNATIVE 3
AGRICULTURAL WATER DISTRIBUTION SYSTEM AND RESERVOIR
Upcountry Maui Watershed, Maui County, Hawaii

(dollars)
Total Total
Incremental Annual Incremental Annual Net
Acres Reliability Cost Cost Benefits Benefits Benefits
473 95% 1,370,700 1,370,700 2,699,800 2,699,800 1,329,100
550 92% 56,200 1,426,900 139,700 2,839,500 1,412,600
650 89% 36,600 1,463,500 (42,000) 2,797,500 1,334,000
722 86% 19,300 1,482,800 (243,500) 2,554,000 1,071,200
Price base: 1996 March 1997

Table D above indicates that the service area of 473 acres for Alternative 2 provides the
greatest net benefits. Table E indicates that the 550-acre service area for Alternative 3
produces the maximum net benefits.

The alternative plans were evaluated in consideration of the extent to which all
investments and actions necessary to realize planned results are accounted; the extent to
which identified problems are alleviated and opportunities achieved; the extent to which
the most cost-effective configuration of each alternative is developed; and the extent to
which public acceptance and compatibility with existing laws, regulations, and policies is
achieved.

5.3.2 Alternative 1 - No Action

This alternative foregoes project action. It is included so that consideration is given to the
effects of not installing project measures to solve the irrigation water shortage.

Components: No project improvements are proposed with this alternative.
Cost: There is no installation cost associated with this alternative.

Effects: The shortage of agricultural water supply will continue to limit farming activity
in the Upper Kula area. An estimated 175 acres of irrigated cropland can be farmed with
85 percent agricultural water supply reliability. In actuality, more than 175 acres of
irrigated cropland will continue to be farmed in the project area at a water supply
reliability of less than 85 percent. Farmers will continue to sustain crop damage due to
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inadequate irrigation and crop losses during droughts. Farmers will not be able to
effectively utilize portions of their farm lots.

The average annual composite net return per acre is estimated to be $4,200. The totalnet ..
return in the project area from irrigated cropland will be approximately $738,700 per
year.

Farmers will be unable to install soil and water conservation practices requiring irrigation
such as windbreaks, cover crops, and green manure crops. The ongoing conservation
program administered by the Olinda-Kula SWCD, with technical assistance provided by
the NRCS Wailuku Field Office, will continue to be offered to area farmers.

5.3.3 Alternative 2 - Agricultural Distribution System

Alternative 2 provides 473 acres of cropland with agricultural water supply through a
main distribution pipeline from Olinda to Keokea serving nine service areas through
lateral pipeline systems. Agricultural water reliability of 91 percent will be provided by
this alternative. Daily agricultural water supply will average 1.0 MGD. Peak irrigation
demand will be 3.0 MGD.

Components: Alternative 2 will provide 9.4 miles of main agricultural distribution
pipeline, /8.5 miles of lateral pipelines, 1.9 miles of sublateral pipelines, and appurtenant
valves and vacuum/pressure devices. Approximately 9.2 miles of access and
maintenance road will be constructed. (Figure 12 - Alternative 2)

The distribution system will provide agricultural water to farmers in the Olinda, Crater
Road, Kimo Road, Pulehuiki/Kamehameiki, Kealahou, Waiakoa, Kaonoulu, Waiohuli,
and Keokea/DHHL service areas. The system will provide 473 acres of irrigated
cropland with agricultural water supply at 91 percent reliability.

The 9.4-mile long main distribution pipeline extending from the Olinda Water Treatment
Plant to Keokea will vary in diameter from 18 inches to eight inches. The pipeline will
use high density polyethylene or ductile iron pipe segments. Elevation of the pipeline
will drop from 4,120 feet at Olinda to 3,100 feet at Keokea. A 15-foot wide easement
across private parcels will be obtained and a 10-foot wide maintenance road will be
constructed.

Nine lateral systems with two-inch to eight-inch diameter high density polyethylene
pipeline will provide flow capacities between 40 gpm and 630 gpm to the service areas.
Lateral pipelines vary in length from 4,700 feet to 19,850 feet. Sublaterals ranging from
30 feet to 500 feet in length will provide water to the farmlot boundary. The extension of
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the Kimo Road lateral will convey water to the Lower Kula area when excess supply
exists.

Cost: The estimated installation cost is $9,223,000 which includes $6,920,400 for
construction, $1,038,000 for engineering assistance, $1,038,000 for project
administration, $177,200 for real property rights, and $49,400 for landrights
improvements. Estimated operation, maintenance, and replacement costs are $168,800
annually.

Economic effects: Increased water supply reliability from an estimated 85 percent to 91
percent will decrease damage to crops due to drought by $294,900 on an average annual
 basis for the existing 175 acres of irrigated acres. The average annual composite net
return for each irrigated acre of cropland will increase from $4,200 to $5,930. Increased
water availability will allow irrigated crop acreage to increase from 175 acres to 473 acres
which will increase annual net return by $1,771,100. Cessation of treatment of
agricultural water to drinking water standards will reduce treatment costs by an average of
$216,900 annually.

Other effects: Increased water availability will permit farmers to utilize vegetative
conservation practices, such as windbreaks, cover crops, and green manure crops to
conserve soil and water resources and improve soil fertility and tilth. The decrease in
water treatment required at the Olinda Water Treatment Plant from its operating capacity
of 1.7 MGD to 1.0 MGD may reduce treatment plant malfunction and improve water
treatment effectiveness.

Increased crop production in Upper Kula will create employment opportunities and will
stimulate secondary enterprises that support the agricultural industry. Improved produce
quality due to consistent water supply could help maintain or increase market share in
local markets.

5.3.4 Alternative 3 - Agricultural Distribution System and Reservoir

Alternative 3 provides a storage reservoir as part of the agricultural water distribution
system. The service area for this alternative will total 550 acres. Agricultural water
reliability will be 92 percent. Daily average agricultural water supply will be 1.3 MGD.
Peak irrigation demand will be 3.5 MGD.

Components: The distribution pipeline system for this alternative is basically similar to
the pipeline system described in Alternative 2. A shift of the main distribution pipeline
downslope is required by the location of the reservoir. Slightly larger pipe sizes than in
Alternative 2 will be required. (Figure 13 - Alternative 3)
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This alternative proposes the construction of a 35-MG reservoir at Puu Mahanalua. The
reservoir will be irregularly shaped and approximately 350 feet wide by 700 feet long at

top of embankment. The compacted earth embankment will reach a maximum height of
40 feet. The reservoir will be lined with high density polyethylene or concrete.

Due to the lower alignment of the distribution system, three pump stations with storage
tanks will be required to service uphill farmlots in the Crater Road-
Pulehuiki/Kamehameiki, Waiakoa, and Kaonoulu service areas.

Cost: The estimated installation cost is $13,767,000 which includes $10,259,800 for
construction, $1,539,000 for engineering assistance, $1,539,000 for project
administration, $379,800 for real property rights, and $49,400 for landrights
improvements. Estimated operation, maintenance, and replacement costs are $311,100
annually. Economic effects: Increased water supply reliability from an estimated 85
percent to 92 percent will decrease damage to crops due to drought by $318,200 on an
average annual basis for the existing 175 acres. The average annual composite net return
for each irrigated acre of cropland will increase from $4,200 to $6,090. Increased water
availability will allow irrigated crop acreage to increase from 175 acres to 550 acres
which will increase annual net return by $2,290,800. Cessation of treatment of
agricultural water to drinking water standards will reduce treatment costs by an average of
$216,900 annually. The total average annual economic benefit is $2,825,900.

Other effects: Increased water availability will permit farmers to utilize vegetative
conservation practices, such as windbreaks, cover crops, and green manure crops to
conserve soil and water resources and improve soil fertility and tilth. The decrease in
water treatment required at the Olinda Water Treatment Plant from its operating capacity
of 1.7 MGD to 1.0 MGD may reduce treatment plant malfunction and improve water
treatment effectiveness.

Increased crop production in Upper Kula will create employment opportunities and will
stimulate secondary enterprises that support the agricultural industry. Improved produce
quality due to consistent water supply could help maintain or increase market share in
local markets.

5.4 EFFECTS OF ALTERNATIVE PLANS

This section describes the economic, environmental, and social effects of the alternatives.
The effectiveness of the alternatives to address the agricultural water shortage will be
discussed. The impacts of the alternatives on the resources or environmental concerns
ranked "high" or "medium", in Chapter 4, will also be discussed.
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5.4.1 Agricultural Water Shortage

Without action an average of 0.7 MGD will be available to agricultural users. This
amount will permit only 175 acres of cropland to be irrigated at a reliability of 85 percent.
A total of 473 acres of cropland have been identified in the service area. If all 473 acres
were irrigated, reliability would be 35 percent.

Alternative 2 would provide 473 acres of cropland with 91 percent agricultural water
reliability. Average daily agricultural water supply will be 1.0 MGD with a 3.0 MGD

peak supply.

Alternative 3 would provide 550 acres of cropland with 92 percent agricultural water
reliability. Average daily agricultural water supply will be 1.3 MGD with a 3.5 MGD

peak supply.

5.4.2 Domestic Water Supply Shortage

All alternatives will provide 100 percent reliability for domestic water supply. In future
conditions without project improvements and no expansion of irrigated agriculture
(Alternative 1), augmentation of water supply from lower sources will not be required.
The Upper Kula Water System will provide at least 1.0 MGD of domestic water supply
continually from Kahakapao Reservoir.

Alternative 2, with 473 acres of irrigated cropland, will require pumping of an average of
15 MG per year from lower sources to continually provide 1.0 MGD for domestic use.

Alternative 3, with 550 acres of irrigated cropland, will require pumping of an average of
13 MG per year from lower sources to continually provide 1.0 MGD for domestic use.

The average annual cost of pumping water from the lower system for domestic supply is
estimated to be $22,800 for Alternative 2 and $12,600 for Alternative 3. The pumping
costs are reflected in the annual Operation, Replacement, and Maintenance cost.

For Alternatives 2 and 3 the model assumed that domestic and agricultural water supply
was not rationed or restricted until supply in Kahakapao Reservoir is depleted. In
actuality, some restrictions will be first placed on agricultural water supply to conserve
water for domestic use. The result would be to reduce the need to pump into the Upper
Kula system while increasing water deficit days for farmers.
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5.4.3 Impacts to native forest ecosystems and resources in the Makawao and Koolau

Forest Reserves and invasion of non-native plant and animal species into construction

areas and access roads

Except for the Waihou Spring Reserve the project area is outside of the Forest Reserve
boundaries. No project activities will be conducted in the Waihou Spring Reserves in any
of the alternatives.

There are no anticipated direct, indirect, or secondary impacts to nearby forest
ecosystems.

5.4.4 Erosion due to construction activities

Alternative 1 will not require new construction and will not increase construction-related
erosion. On-going maintenance and repair of the existing Upper Kula Water Sytem will
continue to create the potential for soil erosion.

Nearly all of the area in which construction will take place for Alternatives 2 and 3 is in
open pasture with occasional dry gulches. Increased erosion potential can be expected
during clearing and construction activities. Erosion and sediment control measures will
be developed following site evaluation and will be specified in construction contracts.
Measures that will be considered include staging of earthwork, seeding, mulching,
diversions, sediment basins, and filters. Pollution control measures will be utilized in
accordance with the county grading ordinance and NRCS construction specifications.

Alternative 2 will require installation of buried and above-ground pipelines, gulch
crossings, access road, and other appurtenant devices in the 4,200-foot to 3,100-foot
elevations between Olinda and Keokea.

Alternative 3 will require construction of a 35-MG lined reservoir above Puu Mahanalua
and installation of smaller storage tanks and pumps in addition to elements similar to
those in Alternative 2.

5.4.5 Interference with the captive breeding of the endangered Hawaiian crow at the

Hawaii Endangered species Propagation Facility at Olinda.

Alternative 1 will not cause any project activity near the Olinda facility.

Both Alternatives 2 and 3 propose the main agricultural pipeline to connect into the
existing water system near the Olinda Water Treatment Plant. Construction equipment
and supply traffic on Olinda Road may affect the breeding program at the Olinda facility.
Both alternatives will provide agricultural water supply to farmers in the Olinda-Piiholo
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region. Lateral pipelines, valves, and pressure/vacuum regulators will be installed along
the roadways. Nearby construction and construction-related traffic may affect birds in the

breeding program.

Consultation with managers of the Propagation Facility will be conducted to schedule
construction activity to minimize impact to the propagation program.

No chlorination of the agricultural water supply is required. A reservoir in the Waihou
Spring Forest Reserve was considered early during planning but was discounted due to
the proximity to the Olinda Facility.

5.4.6 Disturbance of archaeological sites

No site types will be affected by Alternative 1.

There are no known historic properties listed on the Hawaii and National Registers of
Historic Places or the Hawaii Inventory of Historic places that occur within the proposed
construction corridors of Alternatives 2 and 3. In specific, no native Hawaiian heiau,
burial caves, petroglyphs, and ahupua'a boundary walls were identified during
archaeological fieldwork conducted in November 1994. Subsurface remains of
habitational structures and dryland agricultural features have the potential to be present at
several locations along the proposed waterline corridor for Alternatives 2 and 3 based on
the information from Mahele maps, historic homestead maps, aerial photographs, and
archaeological reconnaissance survey.

Alternative 2 has the potential to adversely impact newly identified areas containing
post-contact Chinese surface dryland agricultural features and associated temporary
shelters and trails. Three sites identified in the 1994 reconnaissance survey were
recorded by the NRCS Cultural Resources Specialist in 1996. Site 4160, in Omaopio
ahupua'a, contained 24 features consisting of 46 components. Most were of agricultural
Junction: water control walls in swales, retaining walls along slopes, and clearing
mounds. There were two platforms of indeterminate function. Site 4161, in Pulehuiki
ahupua'a, consisted of four eroded earthen terraces, probably used for agriculture. Site
4162, in Kohea 1-2 ahupua’a, was the remains of a road bed which ended in a gully as a
former land bridge. The pipeline alignment will be designed to avoid the identified
features, as practicable.

Terraces were found on the stream overbanks in three deep gulches, Hapapa, Na'alae,
and an unnamed gulch, in the vicinity of the distribution pipeline alignment for
Alternative 2. Other similar terraces may exist in other overgrown and inaccessible
gulch areas. The archaeological survey for such areas will be conducted when the area
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is cleared for the topographic survey. The pipeline alignment will be adjusted to avoid
the sites where possible. As the design of the project improvements are developed, NRCS
will continue to consult with the SHPD to develop mitigation measures where impact is
unavoidable.

Alternative 3, with the exception of the proposed Mahanalua reservoir and connecting
waterline traverses the existing Upper Kula waterline corridor which has removed,
disturbed, or otherwise destroyed any previous surface structures representative of
significant historic site types.

The lateral pipeline corridors are along existing road and street rights-of-way and
through dedicated easements through private lands. The lateral pipeline corridors were
surveyed in January 1997 by the NRCS Cultural Resources Specialist who found no
historic sites.

The service areas are existing farmland which have been previously disturbed.

5.4.7 Reduction in stream habitat for native freshwater fishes and other aquatic species

None of the alternatives propose alteration or expansion of the collection element of the
Upper Kula Water System. Three major streams - Haipuaena, Puohokamoa, and
Waikamoi - are presently diverted at the 4,200-foot elevation for the Upper Kula Water
System. Collection rates at the stream diversions will be unaffected by any of the
alternatives.

Overflow from the Waikamoi Reservoir back into Waikamoi Stream during periods of
high rainfall will decrease with implementation of Alternative 2 or 3. The average
overflow from Waikamoi Reservoir without the project is estimated to average 650
million gallons per year. Alternative 2 will reduce overflow from Waikamoi Reservoir by
approximately 140 million gallons per year. Alternative 3 will reduce overflow from
Waikamoi Reservoir by approximately 210 million gallons per year. An amendment to
the interim streamflow standard may be required by the State Commission on Water
Resources Management.

The Hawaii Stream Assessment rates the aquatic resources of the three streams, listed
above, as "limited." The aquatic survey conducted October 5-7, 1994 confirmed that at
higher elevations, 3,120 feet and 2,980 feet, there are no significant aquatic resources,
including native vertebrate species, that may be affected.
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5.4.8 Undesired urban growth due to easing of the "Kula Rule"

Even without project action, Alternative 1, the recent improvements to the Upper Kula
Water System have improved reliability of domestic water supply and may cause easing
of the "Kula Rule." More building permits in areas with existing compatible zoning will
likely be approved. Conversion of zoning and acquisition of variances to increase
residential and commercial development will still require public input during the process.

Alternatives 2 and 3 will alleviate the agricultural water shortage caused by inadequate
distribution capacities and are not intended to expand domestic water supply. Neither
improvement alternative will expand the supply source. The ultimate limitation to water
supply in the Upper Kula area is the extreme variability of water collection at the source
and storage of supply for use during dry periods. Even with the improvements, periods of
drought will still cause restricted water supply for both domestic and agricultural users.
With Alternatives 2 or 3 implemented, pumping water from lower sources during
droughts will still be required to augment domestic water supply in Upper Kula.

The allocation of water meters for new residences and businesses and the easing of the
"Kula Rule" are landuse decisions to be made by Maui County officials. The Citizens'
Advisory Committee for the Makawao-Pukalani-Kula Community Plan has advocated
increased landuse controls to protect agricultural activities, open land, and "up-country"
atmosphere. Control of urban growth and development should be managed through
landuse planning rather than water resource rationing.

5.4.9 Wetlands

All alternatives were assessed for wetlands and stream impacts. Alternative 1 will have
no effects on wetlands.

Alternative 2 will not affect any wetlands or other "waters of the U.S." Although the
National Wetland Inventory maps indicate that the reservoirs are palustrine-forested
wetlands, these ponds are artificial pond crreated by excavating dry land to retain water
and are used exclusively for stock watering and irrigation. These areas are defined by
the U.S. Army Corps of Engineers in 33 CFR Part 328.3 as generally not considered to
be a "water of the U.S." The NWI also classified gulches in the collection area as
"riverine-upper perennial wetlands." These wetlands do not extend into the project area.
The pipeline will be elevated over the bottoms of the intermittent gulches. No work is
contemplated below the ordinary high water mark or within any riparian wetland areas.

Construction of the reservoir in Alternative 3 may affect waters of the U.S., however, this
alternative is not the one recommended.
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5.4.10 Surface water quality and quantity

None of the alternatives will alter the surface water collection system. The gravity-
controlled collection system will continue to convey water to the Kahakapao Reservoir at
the same rate for all alternatives. The Upper Kula Water System discharges overflow
from Waikamoi Reservoir and Kahakapao Reservoir during periods of high rainfall.
Overflow at the Waikamoi Reservoir will occur only during periods of exceptionally
heavy runoff when the 40-MGD Waikamoi Dam intake exceeds the Waikamoi Reservoir
storage capacity and the 31.5-MGD transmission capacity. Overflow from the system
will mostly be into Kahakapao Gulch from the 100-MG reservoir.

There are no significant surface water resources in the project area. No discharge will be
made into other non-agricultural water bodies from the agricultural water distribution
system. On-farm irrigation will be planned and applied to conserve water and should not
result in surface discharge from the farm fields.

An indirect effect of increased irrigated cropland acreage will be an increased volume of
agricultural chemical usage in the project area. The risk of movement of pesticides and
nutrients off of the farm field as surface runoff and infiltration will increase. When used
properly, such as in accordance with the NRCS nutrient and pesticide standards, the risk
of downstream pollution or groundwater contamination will not be significant. The
sponsors will require or strongly recommend development of a conservation plan with
pesticide and nutrient management practices of all users of the agricultural water system.

5.4.11 Water quality in water systems and cross connection avoidance.

Without project action, Alternative 1, demand for water supply will continue to tax the
capacity of the Olinda Water Treatment Plant and may cause plant malfunctions or
inconsistent treatment during period of excessive demand.

The separate agricultural water distribution system will provide untreated water to
agricultural users for irrigation purposes. The agricultural system will reduce the volume
of water that needs to be treated by the Water Treatment Plant. Uniformly effective
treatment of domestic water supply can be expected.

A potential problem of connections between the two water systems must be recognized
by the users to prevent use of untreated agricultural water for human consumption.

Users on the agricultural system will be instructed on prevention of cross-connections by
the management of the agricultural water system. The systems will be clearly labeled and
physically separated. Backflow prevention and vacuum breakers will be required on the
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agricultural water system to prevent siphoning of standing water and backflow of
chemicals used in injection systems and hose-end applicators.

5.4.12 Water supply to DHHL and native Hawaiians

Alternative 1 will provide a limited amount of water to DHHL farmers and residences.
The addition of DHHL users to the existing Upper Kula Water System will exacerbate the
water shortage situation. In the short term, 308 residential lots and 68 agricultural lots
requiring nearly 0.5 MGD of water supply will be developed. Eventually, as many as
4,716 residential lots and 211 agricultural lots requiring 2.5 MGD may be developed. An
extension of the Lower Kula Water System is being planned to handle most of the water
need for the DHHL subdivisions.

Implementation of Alternative 2 or Alternative 3 will provide agricultural water to
farmers in the DHHL Keokea agricultural lots. At least 75 acres of irrigated cropland is
expected to be served by the agricultural water system.

With implementation of an agricultural water system, the Upper Kula domestic water
system will be better able to provide treated water to those DHHL residential units that
are served by the Upper Kula Water System.

5.4.13 Water conservation efforts

Alternative 1 will maintain present irrigation trends in the project area. The existing
conservation program supported by the Olinda-Kula Soil and Water Conservation District
will continue to encourage use of water-conserving irrigation methods.

Alternatives 2 and 3 will stimulate development of new irrigation systems. Farmers
seeking technical assistance and cost-sharing for the new systems through the Olinda-
Kula SWCD conservation program will be directed to install water-efficient irrigation

systems.

5.4.14 Agriculture and prime farmiand

Alternative 1 will continue agricultural activity at current levels. Prime and Other
Important agricultural lands will be underutilized and may be converted to other uses
contrary to the desires expressed in the Makawao-Pukalani-Kula Community Plan.

Alternatives 2 and 3 will encourage expansion of agricultural activity in the project area
to more fully utilize the Prime and Other Important agricultural lands. Expansion of
agricultural acreage may foster growth of secondary agricultural enterprises in the area.
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5.4.15 Biodiversity and Threatened and Endangered Species

None of the alternatives will affect the essential forest habitat of endangered bird species.
The U.S. Fish and Wildlife Service reviewed the project area maps with other information
in their files including maps prepared by the Hawaii Heritage Program of the Nature
Conservancy. Concern about possible effects to captive breeding of the Hawaiian crow
still exists and is discussed Section 5.4.5. The letter from the U.S. Fish and Wildlife
Service indicating compliance with Section 7 of the U.S. Endangered Species Act is
included in Appendix B.

5.5 COMPARISON OF ALTERNATIVE PLANS

Table E - Summary and Comparison of Candidate Plans provides a condensed, side-by-
side comparison of the three alternative plans developed.
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5.6 RELATIONSHIP OF THE PROPOSED ACTION TO LAND USE PLANS, POLICIES,
AND CONTROLS

5.6.1 State Land Use Districts

All lands in Hawaii are designated as one of four major land use categories by the State
Land Use Commission as directed by Chapter 205, Hawaii Revised Statues. The intent of
the legislation is to provide land use controls at the state level in order to preserve,
protect, and encourage best use of lands in the state for the benefit of all of the people in
the State of Hawaii. The Land Use Districts are Urban, Rural, Agricultural, and
Conservation.

The Land Use Districts in the project area are described in Section 2.3 and shown on
Figure 4. Project improvements will affect lands in Agricultural and Rural districts.

5.6.2 The Hawaii State Plan and State Functional Plans

The Hawaii State Plan, established by Chapter 226, Hawaii Revised Statutes, provides
goals, objectives, policies, and priorities to guide long-range development of the State of
Hawaii. Twelve State Functional Plans develop, in greater detail, policies and priorities
in their subject areas.

The 1991 State Agriculture Functional Plan identified the need to "increase productive .
agricultural use of lands most suitable and needed for agriculture” and the "need for the
efficient and equitable provision of an adequate supply of water for agricultural use.”
The State Agriculture Functional Plan promotes strategies for "continued development of
State irrigation systems"; "increased efforts to use non-potable water for irrigation";
"giving priority to the maintenance of adequate water sources, supplies, and facilities for
agriculture”; " increased support of the Soil and Water Conservation Districts"; and

"inventory of the sources, irrigation methods, and uses of water by diversified
agriculture.”

The watershed project complements the goals and objectives of the Hawaii State Plan by
implementing all of the water related strategies of the Agriculture Functional Plan and
by contributing to the maintenance of agricultural use of lands best suited to agriculture.

5.6.3 County of Maui General Plan

The County General Plan, established by Section 8-8.4, Maui County Charter, sets forth
broad policies for long-range development of the county. Objectives and supporting
policies are developed through citizens groups and public input.
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One of the five major themes that were developed during the latest General Plan review
and revision in 1990 is: "Protect Maui County's agricultural land and rural identity.

Several objectives of the 1990 update of the County General Plan are directly supported
by the proposed project. Land use Objective 3 is "to preserve lands that are well suited
Jor agricultural pursuits.” Agriculture Objective 1 is "to foster growth and
diversification of agriculture and aquaculture throughout Maui County." Agriculture
Objective 2 is "to maximize the use and yield of productive agricultural land throughout
the County." A policy to achieve Agriculture Objective 2 is to "ensure the availability of
adequate irrigation water for agricultural purposes during period of limited rainfall.”
Water Objective 1 is "to provide a adequate supply of potable and irrigation water to
meet the needs of Maui County's residents." Water Objective 2 is "to make more efficient
use of our ground, surface and recycled water sources."

The proposed project will enhance the viability of agricultural activity in the Upper Kula
area by providing irrigation water supply during "periods of limited rainfall." The
proposed project will make more efficient use of the water system that has developed the
stream sources in the Upper Kula area.

The direct or indirect effects of the proposed project do not conflict with any of the
objectives or policies of the County of Maui General Plan.

5.6.4 Makawao-Pukalani-Kula Community Plan

The Makawao-Pukalani-Kula Community Plan is one of the county-wide set of
Community Plans established by the County General Plan to provide more detailed and
shorter-termed guidelines for development in the communities and implementation of the
objectives and policies of the General Plan. The Community Plans provide the basis for
county land use zoning designations as shown in Figure 5.

Two of five major "problems and opportunities" identified in the 1990 update to the
Community Plan are 1) Water Supply and Quality and 2) Retention of the Agricultural
Base. Two of five "planning principles" that guided the development of the Community
Plan were 1) Preservation of the Up-Country way of life and 2) Protection of the
agricultural land base.

A recommendation made in the plan to preserve and enhance agricultural lands is to
“support County plans to develop a separate water system for agriculture.

The proposed project addresses the problems and opportunities and supports the
planning principles in the Makawao-Pukalani-Kula Community Plan.
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5.6.5 Maui County Water Use and Development Plan

The Maui County Water Use and Development Plan is a part of the Hawaii State Water
Plan as established by the State Water Code, HRS Chapter 174C. The Water Use and
Development Plan, prepared for the Maui County Department of Water Supply,
inventories the sources and uses of water by district and projects future demand. The
State Commission on Water Resources and county planners will use the information to
evaluate land and water use approvals and permits.

The Maui County Water Use and Development Plan projects growth of diversified
agriculture in the Kula area. Support for the Upcountry Maui Watershed project by the
Department of Water Supply is provided in the Water Use and Development Plan, "To
serve this end [water for diversified agriculture], dual systems for the Kula area is
strongly recommended." (Maui County WUDP, draft 2/1992)

5.7 RISK AND UNCERTAINTY

Throughout the planning process the best available data was obtained and used in order to
minimize risks and uncertainties. When risk and uncertainty occur costs and benefits
may not be actualized as estimated. The major areas of risk and uncertainty with regard
to project costs and benefits are discussed below.

5.7.1 Hydrologic assumptions

The projections for water available at the collection area is based on fifteen years of
stream records between 1953 and 1968 for Waikamoi and Haipuaena Streams. These
records were expanded, using correlations derived from short period observations, to
other streams in the collection area. Although the period of record includes two
extremely droughty years, the period is relatively short to project for the 50 year
evaluation period for this project.

5.7.2 Economic analysis

The benefit of implementation of the agricultural water distribution system is based on
projections of marketability of the agricultural product. If availability of some produce
increases beyond projections net economic return to the farmer may decrease. The

5.7.3 Department of Hawaiian Homelands projections

It is estimated that approximately 75 acres of irrigated cropland will be developed in the
Department of Hawaiian Home Lands agricultural subdivision in the medium-term future.
Infrastructure for the agricultural subdivision has not yet been constructed.
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Much of the projected increase in domestic water demand is due to the estimate of 1,000
new household units in the DHHL area dependent on water from the Upper Kula Water
System. This estimate is based on the plans, updated in 1991, estimating 4,716
residential lots and 211 farm lots units to be eventually developed in the
Waiohuli/Keokea area. Many of the units will be supplied by the Lower Kula Water
System.

5.8 RATIONALE FOR PLAN SELECTION

Alternative 2 was selected by the sponsors as the Recommended Plan to meet objectives
stated in the General Plan of the County of Maui and the Makawao-Pukalani-Kula
Community Plan of maintaining the vitality and profitability of agriculture in the Upper
Kula area and efficiently utilizing the water resources and infrastructure of the Upper
Kula Water System. Alternative 2 has been identified as the National Economic
Development Plan and, as such, its implementation will maximize the net economic
benefits to the nation.

Theme No.1 of the 1990 update to the General Plan seeks to "preserve agricultural lands
for the continuing pursuit of both land intensive and labor intensive agricultural pursuits."”
A policy to "ensure the availability of adequate irrigation water for agricultural purposes
during periods of limited rainfall" was also adopted in the 1990 update. The water
resource objective of "adequate supply of potable and irrigation water to meet the needs
of Maui County's residents" is supported by policies to "support the improvement of
water transmission systems to those areas which historically experience critical water
supply problems", "develop sufficient water supply during drought seasons so as to keep
agricultural activities viable", and "support the planning, preservation and development of
water resources and systems which service Hawaiian Home Lands." (General Plan)

Two of the five major problems identified in the Community Plan are addressed by
Recommended Plan. The implementation of a separate agricultural water distribution
system will end "water for irrigation being unnecessarily treated to domestic standards."
Improved irrigation water supply will decrease the potential for "loss of viable
agricultural activities and a corresponding loss of ‘'up-country' atmosphere.”" The
Community Plan recommendations "support County plans to develop a separate water
system for agriculture" in Kula. (Community Plan)

5.9 RELATIONSHIP BETWEEN THE SHORT-TERM USES OF THE ENVIRONMENT
AND THE MAINTENANCE AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY

The implementation of the recommended alternative will cause construction related
impacts for a period of approximately three years at varying locations along the main
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distribution pipeline and lateral pipelines. Impacts may include noise and air pollution
and traffic disruption. Thereafter, maintenance and repair activities will cause similar
impacts at infrequent intervals.

Throughout its 50-year life of project, the agricultural water system will improve
conditions for area farmers, enhancing their economic viability and maintaining
agricultural land in Upper Kula. The agricultural water system will decrease demand on
the Olinda Water Treatment Plant, thereby improving its efficiency and reliability and
reducing costly treatment of agricultural water.

5.10 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES

The implementation of the agricultural water system will require the conversion of
approximately 17 acres of agricultural land, primarily in pasture, to pipeline right-of-
way and access road. The federal, state, and county governments will spend
approximately $9.2 million dollars for project installation and the state and county
governments will be committed to funding a additional $168,800 annually for operation,
maintenance, and replacement costs. The annual operating costs are expected to be
recovered through user fees.

The additional water supply to expand irrigated agriculture in Upper Kula will come
Jfrom the collection system of the Upper Kula Water System. Return flow to Waikamoi
Stream from Waikamoi reservoir will be diminished during high flow periods by
approximately 137 million gallons per year.

5.11 PROBABLE ADVERSE ENVIRONMENTAL EFFECTS WHICH CANNOT BE
AVOIDED

Construction-related noise and air pollution effects and traffic disruptions will occur
during a three-year installation period and infrequently, thereafter, during maintenance
and repair activities.

Construction related effects will be felt at the Olinda Endangered Species Propagation
Facility where captive breeding of the Hawaiian crow is located. In coordination with
facility management, construction will be modified and scheduled to avoid significant
impacts to their programs.

Increased residential and urban development may occur as a result of increased domestic
water capacity in the existing Upper Kula Water System due to transfer of most
agricultural users from the domestic system to the agricultural system. The resolve of the
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county to enforce the policies regarding maintenance of open space and agricultural
character will be the major factor in restraining urban development in the Kula area.
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6. CONSULTATION AND PUBLIC PARTICIPATION

6.1 GENERAL

The Upcountry Maui Watershed Plan is an implementation action of the Water Resources
Study for Upcountry Maui. Public input was sought during the study phase. A Steering
Committee for the Water Resources Study for Upcountry Maui was formed in 1985
which included the U.S. Forest Service, State Department of Land and Natural Resources,
Department of Hawaiian Home Lands, Olinda-Kula SWCD, Central Maui SWCD, Hana
SWCD, Tri-Isle Resource Conservation and Development Council, Maui County
Council, Maui Department of Water Supply, and the Maui Farm Bureau. The Steering
Committee met approximately twice a year and as needed during preparation of the
Upcountry Maui Water Resource Study.

Two series of public meetings to receive comments regarding the water shortage problem
in the Kula area and to review preliminary alternatives to the problem were held on
March 2-4, 1987 and July 7-9, 1987 in Makawao, Wailuku, Kula, and Haiku.
Approximately 120 persons attended the March meetings and approximately 80 persons
attended the July meetings.

6.2 MEETINGS

The Steering Commiittee for the Upcountry Maui Water Resources Study continued to
provide guidance during development of the watershed plan. The committee has met
biannually. Numerous meetings with the project Sponsors - Maui Board of Water
Supply, Olinda-Kula Soil and Water Conservation District, and State Department of
Agriculture - have been held to discuss roles and assign responsibilities for
implementation and operation of the watershed project.

A Public Scoping Meeting was held at the Eddie Tam Memorial Community Center in
Makawao on June 9, 1993. Announcement of the meeting was included in the Notice of
Intent (to prepare an Environmental Impact Statement) which was published in the
Federal Register, Honolulu Star-Bulletin, Honolulu Advertiser, and the Maui News in
May 1993. Announcement of the Scoping Meeting was mailed to 61 agencies and
organizations. A news release announcing the meeting was also prepared and appeared in
the Maui News. Approximately 30 persons attended the meeting, where problems were
defined, preliminary alternatives described, and comments from attendees received.

A Public Meeting to review and comment on the Draft Plan-EIS was conducted at the
Eddie Tam Memorial Center in Makawao, Hawaii on February 14, 1996. The meeting
was announced through mailing and publication of articles or announcements in the
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Honolulu Star-Bulletin, Honolulu Advertiser, and the Maui News. Approximately 30
persons attended the meeting. The meeting notes which were mailed to attendees is
included in Appendix A.

6.3 CONSULTATIONS

Consultations with groups and agencies with interests or responsibility for resources
within the watershed were undertaken throughout the planning phase.

In March 1989 a fact sheet and request for information and comments was mailed to 60
groups and agencies.

Federal

Agicultural Stabilization and Conservation Service
Farmers Home Administration
U.S. Forest Service

U.S. Fish and Wildlife Service
Environmental Protection Agency
U.S. Army Corps of Engineers
Senator Daniel K. Inouye
Senator Spark M. Matsunaga
Representative Daniel K. Akaka
Representative Patricia Saiki

State of Hawaii

Office of State Planning

Office of Environmental Quality Control
Department of Land and Natural Resources

DLNR Division of Parks and Historic Sites

DLNR Division of Forestry and Wildlife
Department of Business and Economic Development
Department of Hawaiian Home Lands

Department of Transportation

Department of Agriculture

University of Hawaii, College of Tropical Agriculture
State House of Representatives

State Senate

County of Maui
Mayor County of Maui
Maui County Council
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Department of Public Works
Department of Economic Development

Others

Audubon Society

Bishop Museum and Planetarium
The Nature Conservancy

Hawaii Botanical Sbciety
Hawaiian Historical Society
Wildlife Society

American Association of University Women
League of Women Voters

Hawaii's Thousand Friends
Conservation Council of Hawaii
Sierra Club

Alu Like

Tri-Isle RC&D Steering Committee

Responses were received from The Nature Conservancy; Sierra Club-Maui Group; State
Historic Preservation Division; U.S. Forest Service; State Division of Water and Land
Development; Maui Department of Water Supply; U.S. Fish and Wildlife Service; State
Department of Agriculture; Hawaiian Entomological Society; and Maui Planning
Department.

In May 1993 an additional request for comments was made as a part of the formal federal
Scoping process and state Pre-Assessment Consultation process. The agencies and
organizations contacted through correspondence in May 1993 as part of the NEPA
scoping process and the state Pre-Assessment Consultation process were:

Federal

Agricultural Stabilization and Conservation Service
Farmers Home Administration

U.S. Forest Service

U.S. Army Corps of Engineers

National Oceanic and Atmospheric Administration
Department of Health and Human Services

U.S. Environmental Protection Agency
Department of the Interior

U.S. Fish and Wildlife Service

U.S. Geological Survey
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National Park Service

Department of Housing and Urban Development
U.S. Coast Guard

U.S. Department of Agriculture

Senator Daniel K. Inouye

Senator Daniel K. Akaka

Representative Patsy T. Mink

State of Hawaii

Office of Environmental Quality Control
Department of Health

Department of Health, Environmental Planning Office
Department of Health, Clean Water Branch
Department of Agriculture

State Historic Preservation Officer

Department of Land and Natural Resources

DLNR Division of Parks and Historic Sites

DLNR Division of Forestry and Wildlife

DLNR Division of Water and Land Development
DLNR Division of Aquatic Resources

Commission on Water REsources Management
Office of State Planning

Department of Business and Economic Development
Department of Transportation

County of Maui

Office of the Mayor

Maui County Council

Department of Economic Development
Department of Public Works
Department of Parks and Recreation
Department of Planning

Department of Fire Control

Others

Conservation Council of Hawaii
Hawaiian Historical Society
The Outdoor Circle

Life of the Land

Maui Historical Society
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The Nature Conservancy

Sierra Club

Natural Resources Defense Council
National Wildlife Federation
National Audubon Society

Responses were received from the Maui Office of Economic Development, Maui County
Council, State Division of Aquatic Resources, State Land Use Commission, State
Department of Business, Economic Development and Tourism, State Department of
Transportation, Department of the Army, State Division of Water and Land
Development, State Division of Forestry and Wildlife, State Department of Accounting
and General Services, State Department of Defense, Federal Aviation Administration,
Maui Planning Department, State Department of Health, State Historic Preservation
Division, Maui Department of Water Supply, and Maui Tomorrow.

Two meetings, in 1991 and 1993, were held with the Maui Farm Bureau to gather
information about farming needs, describe the project, and to receive comments.

6.4 EIS REVIEW

The draft Plan-EIS was reviewed in accordance with the National Environmental Policy
Act, 40 CFR Part 1506.10. The draft Plan-EIS was distributed for review and comment
on December 11, 1995. A Notice of Availability of the draft Plan-EIS was published in
Hawaii Environmental Notice on- January 8, 1996 and in the Federal Register on
January 26, 1996 due to the delay caused by the federal government furlough.

The Agencies and organizations to which the draft Plan-EIS was mailed are:

Federal
Department of Agriculture
Farm Services Agency
Forest Service
Office of Equal Opportunity
Rural Economic and Community Development Agency
Department of Defense
U.S. Army Corps of Engineers
U.S. Army Support Command Hawaii
U.S. Naval Base Pearl Harbor
Department of Commerce
NOAA, Ecology and Conservation Division
National Marine Fisheries Service
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Department of Housing and Urban Development
Department of Health and Human Services
Department of the Interior

Office of the Secretary

Office of Environmental Affairs

U.S. Geologic Survey

U.S. Fish and Wildlife Service

National Park Service

Office of Territorial and International Affairs
Environmental Protection Agency
Department of Transportation

Federal Aviation Administration

U.S. Coast Guard
Senator Daniel K. Inouye
Senator Daniel K. Akaka
Congresswoman Patsy T. Mink

State of Hawaii
Department of Agriculture
Department of Defense
Department of Hawaiian Home Lands
Department of Land and Natural Resources
Department of Business, Economic Development, and Tourism
State Energy Office
DBEDT Library
Department of Accounting and General Services
Office of State Planning
Department of Health
State Historic Preservation Officer
Department of Transportation
Office of Environmental Quality Control
Housing Finance and Development Office
State Archives
University of Hawaii
Water Resources Research Center
Environmental Center
Office of Hawaiian Affairs
Legislative Reference Bureau
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County of Maui

Office of the Mayor

Maui County Council

Planning Department

Department of Public Works
Economic Development Agency
Department of Water Supply
Department of Parks and Recreation
Department of Fire Control

Others

- Advisory Council on Historic Preservation
Natural Resources Defense Council
Sierra Club

Audubon Society

The Nature Conservancy

Hawaii Association of Conservation Districts
Maui Tomorrow

Conservation Council of Hawaii

Maui Farm Bureau

National Wildlife Federation
Hawaiian Historical Society

The Outdoor Circle

Life of the Land

Maui Historical Society

Hawaiian Electric Company

American Lung Association

Mary Evanson

Elaine Wender

David Nobriga

Honolulu Advertiser

Honolulu Star Bulletin

Sun Press

Maui News

University of Hawaii Hamilton Library
Maui Community College Library
Kaimuki Regional Library

Kaneohe Regional Library

Pearl City Regional Library

Hilo Regional Library
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Kauai Regional Library
Wailuku Regional Library
Kahului Library

Lahaina Library
Makawao Library

Twenty-four comment letters on the draft Plan-EIS were received during the review
period. A list of commentors and copies of comment letters and response letters are
included in Appendix A.

6.5 STATE OF HAWAII ENVIRONMENTAL REVIEW

The watershed plan was reviewed through the Hawaii State Environmental Review
Process as required and defined by Chapter 343, Hawaii Revised Statutes and associated
Title 11, Chapter 200, Department of Health Administrative Rules. The State
Department of Agriculture was the proposing agency for the state process.

A draft Environmental Assessment was prepared in November 1993 and notice of its
availability was published in the OEQC Bulletin in December 1993. An EIS Preparation
Notice was prepared and published in the OEQC Bulletin on January 8, 1994. One
comment letter, which is include in Appendix A, was received during the EIS Preparation
Notice review from Maui Tomorrow. The notice of availability of the draft EIS was
published in the Environmental Notice on January 8, 1996.
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7. RECOMMENDED PLAN

7.1 GENERAL

Alternative 2, the National Economic Development Plan, is the Recommended Plan. The
Recommended Plan has been developed to meet the Federal and Sponsors' objectives of
developing viable agricultural industry by providing adequate and consistent agricultural
water supply. Installation of the structural measures included in the plan can be partially
funded by NRCS under the authority of the Watershed Protection and Flood Protection
Act, Public Law 83-566.

This section describes the Recommended Plan in detail including installation,
contracting, and financing responsibilities; costs of installation; and operation,
maintenance, and replacement requirements.

7.2 MEASURES TO BE INSTALLED

A total of 49,500 feet or 9.4 miles of distribution pipeline will be installed from the
Olinda Water Treatment Plant to Keokea. The pipeline will begin at the 4,120-foot
elevation at the Water Treatment Plant and drop to the 3,100-foot elevation at Keokea. In
the central part of the project area the proposed agricultural pipeline will be
approximately 2,000 feet upslope of the existing Upper Kula Water System pipeline with
an elevation difference of approximately 300 feet. The ductile iron or high density
polyethylene distribution pipeline will vary in diameter from 18 inches to eight inches.
Approximately 12 acres of easements across private parcels will be acquired. The
pipeline will be buried along most of its length. Thirteen crossings of gulches are
identified. Most crossings will be designed as elevated trestles. (See Figure 13 -
Recommended Alternative)

An unpaved, 10-foot wide access road will be installed along the distribution pipeline
alignment. The road will connect to existing gulch crossings, where nearby, or will be
constructed as grade crossings across the dry gulches. Measures will be taken to
minimize erosion potential on the roadway.

Nine lateral systems for the service areas of Olinda, Kimo Road, Crater Road,
Pulehuiki/Kamehameiki, Kealahou, Waiakoa, Kaonoulu, Waiohuli, and DHHI /Keokea
will be installed. Lateral pipeline lengths will vary from 3,800 feet to 19,850 feet. High
density polyethylene pipeline sizes will vary from eight inches to two inches in diameter.
The pipelines will be buried within the existing road rights-of-way where possible.
Approximately 4.8 acres of private land easements will be acquired. Sublateral pipelines
will connect the water system to farmer-supplied meters at the farm boundaries.
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The Kimo Road lateral is extended past Kula Highway and has a diameter of eight inches
to transmit water supply to Lower Kula during periods of excess supply when the Upper
Kula system reservoirs are at capacity.

7.3 PERMITS AND COMPLIANCE

Installation of the proposed measures will be performed in full compliance with all laws
and policies of the County of Maui, State of Hawaii, and the federal government. The
following is a list of permits and other entitlements that may be required and consultation
which must be completed to implement the Recommended Plan.

County of Maui Requirements:

GRADING, GRUBBING, EXCAVATING AND STOCKPILING PERMIT
Department of Public Works

200 S. High Street

Wailuku, HI 96793

BUILDING PERMIT
Department of Public Works
200 S. High Street

Wailuku, HI 96793

State of Hawaii Requirements:

STATE LAND USE APPROVAL
Department of Land and Natural Resources
1151 Punchbow] Street

Honolulu, HI 96809

STATE HIGHWAYS PERMIT
Department of Transportation
869 Punchbowl Street
Honolulu, HI 96813

AMENDMENT TO THE INTERIM STREAMFLOW STANDARD
Commission on Water Resource Management

1151 Punchbowl Street

Honolulu, HI 96809
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Federal Requirements:

DEPARTMENT OF ARMY PERMIT
U.S. Army Corps of Engineers

Pacific Ocean Division

Building 230

Fort Shafter, HI 96858

7.4 COSTS

The installation cost for the Recommended Plan is estimated to be $9,223,000 of which
84,738,700 will be financed with PL-566 funds and the remaining $4,484,300 will be
financed with other funds. (Table 1) Total installation cost includes construction,
engineering services, project administration, and landrights costs. (Table 2) All costs
reflect a 1996 price base. Cost-sharing arrangements are set forth in the "Watershed
Agreement" at the beginning of this Plan-EIS.

Construction costs include the cost of constructing all of the structural measures,
including installation of the main distribution, lateral, and sublateral pipelines; gulch
crossings; valves and appurtenant devices; and access road. Construction costs are based
on quantity estimates and recent unit prices for similar work done in the state. Fifty
percent of the $6,920,400 in construction cost, $3,460,200, will be funded through PL-
566. The remaining $3,460,200 will be funded by the sponsors.

Engineering services costs are the direct costs of engineers and others to conduct design-
level surveys and investigations; prepare engineering designs, construction specifications,
and operation and maintenance plans; and to conduct inspection during construction.
Engineering services costs have been estimated to be 15 percent of the total construction
cost or $1,038,000. Of the engineering services cost $211,000 is estimated to be
construction inspection costs. The NRCS and the Sponsors will bear the costs of
construction inspection which each incurs. The remaining $827,000 will be borne by
NRCS.

Project administration costs include the cost of preparing invitations to bid, administering
contracts, government representatives, conducting acceptance inspections, relocation
assistance, and overhead costs of project installation including permit acquisition and
legal opinions. It is estimated to be 15 percent of the total construction cost. Because the
State of Hawaii will be administering the construction contracts, two-thirds of the project
administration costs have been allocated to the sponsors. Project administration costs
have been estimated to be $346,000 for PL-566 funds and $692,000 for the sponsors.
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Real property costs include the costs for acquisition of use of /6.8 acres of private land,
related surveys, and legal costs; modification of existing fences, roads, and utilities made
necessary by the improvements; and administrative costs directly associated with real
property. An estimated $177,200 will be needed for acquisition of private land. An
estimated $49,400 will be required for infrastructure relocation and modification. All
real property costs, $226,600, are sponsors' costs.

Operation and maintenance costs are for the materials, equipment, services, and facilities
needed to operate the agricultural water distribution system and make repairs and
replacements necessary to maintain structural measures in sound operating condition
during the life of the project. Operation and maintenance costs are estimated to be

$168,800 annually.

Annualized costs are calculated by amortizing construction, project administration,
engineering services, and real property costs, at 7.75 percent, over the 50-year evaluation
period of the project and adding annual operation and maintenance cost to the amortized
installation cost. The amortized installation cost for the Recommended Alternative is
$732,300. The average annual cost of the Recommended Alternative is $901,100.

7.5 INSTALLATION AND FINANCING

This section describes the framework for implementing the watershed plan. The
sequence of installation, responsibilities of NRCS and the Sponsors for installation and
financing, and preconditions that need to be met are described.

7.5.1 Sequence of installation

The installation period for the Recommended Plan is three years. During the first year,
design of the main distribution pipeline, preparation of specifications, acquisition of real
property rights, and design topographic survey will be completed. Construction of the
main distribution pipeline and design of the laterals will be completed during the second
year. Construction of the laterals will take place during the third year. Table F -
Schedule of Obligations shows the estimated schedule for obligating PL-566 and other
funds during the three-year installation period.
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TABLE G - SCHEDULE OF OBLIGATIONS
Upcountry Maui Watershed
(Dollars) 1/

PL-566 Other
Year Item Funds Funds 2/ Total
1 Main Pipeline 260,800 291,500 552,300
Gulch Crossings 15,100 9,600 24,700
Access Road 70,300 44,400 114,700
Total 346,200 345,500 691,700
2 Mobilization 21,700 19,500 41,200
Main Pipeline 1,679,700 1,583,800 3,263,500
Lateral Pipelines 207,200 176,200 383,400
Sublateral Pipelines 9,800 6,100 15,900
Gulch Crossings 97,400 91,900 189,300
Access Road 714,100 663,400 1,376,500
Paved Road Crossings 0 4,900 ‘4,900
Total 2,729,900 2,544,800 5,274,700
3 Demobilization 21,700 19,500 41,200
Lateral Pipelines 1,131,600 1,235,000 2,551,600
Sublateral Pipelines 62,900 59,400 122,300
Access Road 261,400 235,600 497,000
Paved Road Crossings 0 44,500 44,500
Total 1,662,600 1,594,000 3,256,600
TOTAL 4,738,700 4,484,300 9,223,000
1/ Price Base 1996 March 1997

7.5.2 Responsibilities

The Sponsoring Local Organizations, which are the State Department of Agriculture,
County Department of Water Supply, and Olinda-Kula Soil and Water Conservation
District, will be responsible for actions during installation and for operation of the project
improvements. As the primary governmental Sponsor, the State Department of
Agriculture will be responsible for the following:

1. Acquiring funds for installation costs listed as "Other Funds."
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2. Acquiring necessary permits and ensuring compliance with county and state
laws and policies.

3. Acquiring or verifying rights to the project-required water supply for the life of
the project.

4. Acquiring rights-of-way and easements for construction and maintenance of
project improvements.

5. Administering construction contracts.
6. Performing real property-related work items such as utility relocation.
7. Performing construction inspections as necessary.

8. Operating the completed agricultural water system, including conducting
preventive maintenance and replacement of elements.

The Natural Resources Conservation Service will be responsible for:
1. Acquiring funds for installation cost items listed as "PL-566 Funds."
2. Ensuring compliance with federal laws and policies.
3. Designing all structural measures.
4. Performing construction inspections as necessary.

7.5.3 Contracting

Construction will be performed under formal contract which will be awarded following
review of competitive bids. The State Department of Agriculture will be responsible for
administration of all contracts and for coordination with NRCS during installation.

All contracts involving PL83-566 funds will comply with Office of Management and
Budget Circular A-102, Uniform Administration Requuirements for Grants-in-Aid to
State and Local Governments and the National Contracts and Grants and Cooperative

Agreements Manual.
7.5.4 Real property and relocations

The State Department of Agriculture will ensure that the State Board of Land and Natural
Resources acquires all land required for the installation of the proposed measures.
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Affected properties are shown in Appendix C. The Sponsors will be responsible for
modifications and relocation of roads and utilities that may be required for project
installation.

No relocation of farms, businesses, or households is anticipated. If relocation needs do
arise, relocation services will be provided in accordance with the Uniform Relocation
Assistance and Real Property Acquisition Policies Act of 1970, Public Law 91-646.
Relocation services will be provided by the State Department of Agriculture and the costs
shared by the State Department of Agriculture and NRCS in the same proportions as the
project installation cost.

7.5.5 Involvement of other agencies

Cost-sharing on eligible water conservation and other resource conservation practices on
the farms may be available through the NRCS and USDA Farm Services Agency.
Development of a farm conservation plan and compliance with national natural resources
policies is required to receive the cost-share assistance.

7.5.6 Cultural resources

A reconnaissance archaeological survey was conducted in the project area October 17-20,
1994. Surface dryland agricultural features consisting of rock mounds, earthen and rock
terraces, low retaining walls, rock clearings, and potential temporary shelters and trails
were identified in the Alternative 2 corridor at the ahupua'a of Kalialianui, Omaopio,
Pulehuiki, and Koheo 1,2.

Following consultation with the State Historic Preservation Division recording and test
excavation of three sites were conducted by the NRCS Cultural Resources Specialist in
June 1996. At Site 4160, a 150-foot wide by one mile long corridor, forty-nine
archeological features were recorded and five test units were excavated. At Site 4161,
consisting of four earthen embankments and a habitation site, one test unit was
excavated. At Site 4162, a road feature, two test units were excavated. Background
research indicates historical farming activity in the three areas near the turn of the
century. Considerable erosion and disturbance by farming and ranching has affected the
features. It has been determined by NRCS that the sites within the pipeline alignment do
not possess attributes for National Register of Historic Places eligibility.

Terraces were found in three gulches to be crossed by the proposed main distribution
pipeline. The terraces are located on the stream overbanks within Hapapa, Na'alae, and
an unnamed gulch. Similar terraces may occur in other gulches that were inaccessible
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due to overgrowth. These gulches will be surveyed during clearing for the topographic
survey.

The final design of the pipeline alignments will be developed following completion of the
topographic survey and land right work map. Most of the identified features can be
avoided. NRCS will continue to consult with the SHPD during design of the project
improvements to develop mitigation measures where impact is unavoidable.

A statement confirming compliance with Section 106 of the National Historic
Preservation Act of 1966 will be obtained from the State Historic Preservation Officer

prior to any construction activity.

If any unanticipated cultural resources are discovered during construction, appropriate
notice will be given to the State Historic Preservation Officer and the U.S. Secretary of
the Interior in accordance with the procedures outlined in the NRCS General Manual
Title 420, Part 401, October 1983, as amended. NRCS will take actions to protect or
recover, or both, any significant cultural resources discovered during construction.

7.5.7 Financing

The Sponsors will finance their portion of the project installation costs through funds
appropriated by the state legislature.

Federal funds for installation of the project will be allocated by NRCS under the authority
the Watershed Protection and Flood Prevention Act, Public Law 566, 83rd Congress, 68

Stat, 666, as amended.
7.5.8 Conditions for providing assistance

Financial or other assistance to be furnished by NRCS for installing the Recommended
Plan is contingent on the fulfillment of the Sponsors' obligations as described in the
Watershed Agreement and in Section 7.5.2 of this Plan-EIS and is contingent on
congressional appropriation of funds for the PL-566 construction program.

Neither the Plan-EIS nor the Watershed Agreement constitute documents for obligation
of PL-566 or other funds.

7.5.9 Civil Rights Impact Analysis

A civil rights impact analysis was conducted, in accordance with USDA Departmental
Regulation 4300-4, to identify, evaluate and address the civil rights implications of the
implementation of the recommended plan. The purpose of the impact analysis is to
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prevent any adverse impact on employees as well as on disadvantaged groups, minorities,
women, and persons with disabilities.

The project area includes parts of Census Tracts 303.01, 304.01, and 304.02. Ethnic
minority populations in these tracts are 41 percent, 54 percent, and 64 percent
respectively. Assuming the same ratios in the project area, 235 of 492 persons residing
on farms and 2,348 of the 5,321 person rural population are ethnic minorities. The
proposed agricultural water system and resulting improvements to the domestic water
system will benefit ethnic minority populations.

The State Department of Hawaiian Homelands has awarded 68 agricultural leases to lots
in Keokea. Approximately 340 native Hawaiian persons will reside in the farming
subdivision. These persons will be directly benefited by the implementation of the
agricultural water system. If the entire DHHL farming area is developed, the 211 farm
will support 1,055 native Hawaiians.

The resident population of Maui County is 49 percent female and the median age is 33.5
years. In 1992, the per capita income for Maui County was $20,633 as compared to the
statewide per capita income of $22,200 and the national per capita income of 20,114.
(State of Hawaii, 1994)

The NRCS Wailuku Field Office, located outside of the project area, provides
employment for six persons. Five of the employees are ethnic minorities and two are
women.

From the foregoing, it was determined by the NRCS Hawaii State Conservationist that
implementation of the watershed project will have beneficial effects to ethnic minority
populations, especially native Hawaiians, while causing no adverse civil rights impacts.

7.5.10 Water Rights

The State Department of Agriculture will provide assurances that they possess the water
rights needed to implement and operate the proposed improvements through the project
life. An agreement maintaining water supply from the EMI's Upper Kula collection
system will be executed by the sponsors. The current agreement will expire on December
31, 1997.

7.5.11 Mitigation Actions

Potential adverse impacts to the avian captive breeding facility will be mitigated by
avoiding construction and traffic near the facility during critical periods. Meetings will
be held with managers of the Olinda Endangered Species Propagation Facility during
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design of project improvements to discuss the extent and intensity of construction activity,
potential impacts to the OESPF, and scheduling and construction management strategies
to avoid significant impacts.

Possible mitigation to discuss and explore include avoidance of nearby construction
activity and rerouting of heavy vehicle traffic during the Hawaiian crow breeding season
and support to expand or relocate the captive breeding program to another location
during installation of the project improvements.

An action plan will be developed by the sponsors to prevent consumption of untreated
agricultural water and cross connection between the untreated agricultural water system
and the potable domestic system. The action plan will include a public information
effort, labeling and signage for the agricultural water system warning of consumption
and cross connection hazards, and requirements for physical separation of the two
systems.

Pollution control measures for erosion and sediment control during construction and
maintenance activities will be developed for each site in accordance with NRCS pollution
control standards and specifications and the county grading ordinance. The considered
measures will include mulching, seeding/revegetation, staging of earthwork, diversions,
and sediment basins. The pollution control measures will be clearly detailed on design
drawings.

Although the watershed project will not be able to control the pace of urban growth in
the Kula area, information about the limited water resource can affect planning
decisions. Project sponsors will communicate to planners and policy-makers the limited
nature of water supply in Kula and that the watershed project has not developed any
additional source.

7.6 OPERATION, MAINTENANCE AND REPLACEMENT

The operation, maintenance, and replacement of components (OM&R) of the
Recommended Plan will be the responsibility of the State Department of Agriculture over
the 50-year project life. The State Department of Agriculture may elect to contract out
the operation and maintenance function through the State procurement process or with the
Maui Department of Water Supply. Prior to commitment of funds through a Project
Agreement, an Operation and Maintenance Agreement will be signed by the Sponsors
and NRCS. The agreement will be based on the NRCS National Operation and
Maintenance Manual 180-V, June 1982, and amendments, and will provide guidelines for
operation, maintenance, and replacement of structural measures.
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All works of improvement will be inspected annually and after unusually severe events or
conditions to determine the maintenance or repair required. The inspection party will
consist of representatives from all of the sponsoring organizations. An NRCS
representative will participate in the annual inspection during the first five years of
project operation. The State Department of Agriculture will prepare an OM&R report
each year describing the inspection and operation for the year and submit a copy to NRCS
throughout the life of the project.

The following is a description of the essential elements of the OM&R responsibilities of
the State Department of Agriculture which will coordinate its activities with the other
Sponsors.

1. Operate the agricultural water system in a responsible manner to provide
consistent water supply to farmers.

2. Inspection of exposed sections of pipelines, bridges, valves, pressure/vacuum
devices, and for illegal taps should be conducted. Leaks and damaged
sections should be repaired. Appurtenant devices should be checked for
proper operating condition.

3. Inspection of the inlet to the distribution system located before the Olinda
Water Treatment Plant and related systems should be conducted to check for
clogging and operating condition. Flow meters should be checked for proper
calibration.

4. Storage tanks and pumps within the agricultural water system should be
checked for proper operation.

5. The access road should be kept in good repair to assure timely correction of
problems occurring in the distribution system.

6. Records of water withdrawal and customer water use should be collected and
compared to assure efficient delivery of water to the farmer with minimal
system losses.

7. Safety information regarding avoidance of cross-connections between the two
water systems should be disseminated.

8. There shall be a water delivery charge assessed against all water system users to
recover costs of operation and maintenance.
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A plan of action to operate the agricultural water system will be developed by the
sponsors. Issues to be addressed and other system operations guidelines and actions may

include:
1. A statement of the roles and relationships of the sponsoring agencies.

2. The formation of an advisory board of users to provide input into the operating
policies of the water system and to assist with user information and outreach

efforts.
3. The determination of the rate structure by the Department of Agriculture.

4. The development of operating procedures during periods of drought, including
levels of water conservation/restriction, notifications, differential drought
rates, and prioritization with respect to domestic supply and other uses.

5. The development of operating procedures for transmission of water to Lower
Kula through the Kimo Road lateral extension so that adequate water supply
to the Upper Kula area will not be reduced.

6. The development of a process for agricultural users to have their meters placed
on the new water system.

7. The development and implementation of educational efforts and
~ mechanical/signage system to prevent accidental cross-connections between

the two water systems.

8. The development and implementation of programs to reduce treated water use
for agricultural purposes and restriction of untreated water for domestic
purposes.

9. The consideration of including firefighting flows in the agricultural water
system.

7.7 TABLES

The inclusion of the following tables is a requirement of the NRCS National Watershed

Manual. The tables display project costs by purpose and funding source. Project
benefits are compared to costs to demonstrate the economic efficiency of the project.
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TABLE 1 - ESTIMATED INSTALLATION COST
Upcountry Maui Watershed, Hawaii
(Dollars) 1/

PL-566

Installation Funds Other

Cost Item Unit Number NRCS 2/3/ Funds 3/4/ Total
STRUCTURAL MEASURES
Irrigation Structures Mi. 29.8 4,738,700 4,484,300 9,223,000
SUBTOTAL STRUCTURAL 4,738,700 4,484,300 9,223,000
TOTAL PROIJECT 4,738,700 4,484,300 9,223,000
1/ Price base 1996 March 1997

2/ Federal agency responsible for assisting in installation of works of improvement.
3/ All improvements to be installed on nonfederal land.

99



uonosedsuy uonoRNSUOY) /7
L661 YI4O 9661 9seq 201d /1

000°€TT’6 00E#8%F 000T69  00992C  00S'SOI  00T09%°€ 00L°SELY  00F°9E  00S°TE6  00T09F°€ semjonng uonesLuy

SHINSVHN TVINLOMNULS

NOLLVTIVISNI SpunjiomQ Uomensmmwpy — sig8ry /¢ SuucowSug  uoponmsuo)  spund 99¢-1d UONeNsmumpy SupoouiSug  uoponusuo)) WALI
TvIOL EoL afoid puwe] eI0L 10l01g

Spun, 19730 - $1S07) UONE[[eISU] 99G-Td - S1S0)) UCTIR[[eISK]

/1 (sze[roQ@)
m.mk:mm ﬁoaw.ﬂou.m M meN %bﬁsoum N
TVINIONYILS
NOILAATIINOD LSOO QALVINLLSH - 7 419V.L

100



TABLE 3C - STRUCTURAL DATA - PIPELINE 1/
Upcountry Maui Watershed, Hawaii

Nominal Segment Inside Xsection  Flow
Pipeline Segment Diameter Length Diameter Area  Capacity
(in) (1) (in) (sqin) (gpm)2/
Main Distribution Pipeline
0+00 to 165+00 18 16,500 14.73 1.18 2,660
165400 to 257+00 16 9,200 13.09 0.93 2,100
257400 to 286+00 14 2,900 11.45 0.72 1,600
286+00 to 323+00 12 3,700 10.43 0.59 1,330
323400 to 387+00 10 6,400 8.80 0.42 950
387400 to 495+00 8 10,800 7.06 0.27 610
Olinda Road Lateral
0+00 to 98+00 3 9,800 2.86 0.04 100
Kimo Road Lateral
0+00 to 198+50 8 19,850 7.06 027 610
Crater Road Lateral
0+00 to 124+00 4 12,400 3.68 0.07 170
Pulehuiki/Kamehameiki Lateral
0+00 to 86+00 3 8,600 2.86 0.04 100
86+00 ro 152+50 2 6,650 1.94 0.02 50
Kealahou Lateral
0+00 to 86+80 8 8,680 7.06 027 610
Waiakoa Lateral
0+00 to 47+00 6 4,700 5.42 0.16 360
Kaonoulu Lateral ,
0+00 to 75+00 6 7,500 5.42 0.16 360
Waiohuli Lateral
0+00 to 32+80 4 3,280 3.68 0.07 170
Keokea/DHHL Lateral
0+00 to 164+00 6 16,400 5.42 0.16 360
March 1997

1/ All pipe is High Density Polyethylene, 160 psi, SDR 11.
2/ 5 feet per second flow velocity.
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TABLE 4 - ESTIMATED AVERAGE ANNUAL ADVERSE NED EFFECTS
Upcountry Maui Watershed, Hawaii
(Dollars) 1/

PROJECT OUTLAYS
Operation,
Amortization of Maintenance,
Evaluation Installation and Replacement
Unit Cost 2/ Cost Total

STRUCTURAL

Irrigation Structures 732,200 168,800 901,100
GRAND TOTAL 732,200 168,800 901,100
1/ Price base 1996 March 1997

2/ Amortized at 7.75 percent for 50 years
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TABLE 6 - COMPARISON OF NED BENEFITS AND COSTS

Upcountry Maui Watershed, Hawaii

(Dollars) 1/

Agricultural
Other Average Average Benefit:
Evaluation Damage Intensifi- Economic  Annual Annual Cost
Unit Reduction  cation Benefits Benefit Costs Ratio
STRUCTURAL
Irrigation Structures 294,900 1,771,100 216,900 2,282,900 901,100 2.5:10
GRAND TOTAL 294,900 1,771,100 216,900 2,282,900 901,100 2.5:10
1/ Price base 1996 March 1997
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8. LIST OF PREPARERS

NAME PRESENT TITLE EDUCATION EXPERIENCE OTHER
(Years) (Years)
NRCS Hawaii Natural Resources Planning Staff
Glenn G. Ahuna*  Hydrologist (16) BS-CE Civil Engineer (8) PE - HI
PE-CA
Dudley Kubo Planning Engineer(10) AB - History Civil Engineer (2) PE - HI
MA - History
BS-CE
Fen Hunt* Economist (2) BA - Economics Economist (2)
MA - Economics  University Instructor (4)
PhD - Economics  Graduate Assistant (5)

NRCS Wailuku Field Office

Neal Fujiwara District Conservationist (5) BS - Agronomy

James Ino Soil Conservationist (13)  BS - Agriculture

* No longer with Natural Resources Planning Staff
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APPENDIX A - COMMENTS ON DRAFT PLAN/EIS
Letter from Maui Tomorrow received during EIS Preparation Notice review. A-5

During review of the draft Plan/EIS, comments were received from 24 reviewers, listed
below in chronological order of receipt. The letters and written responses are attached.

Roy S. Oshiro, Executive Director A-11
Housing Finance and Development Corporation
State Department of Budget and Finance

Maurice H. Kaya, Energy Program Manager A-13
Department of Business, Economic Development, and Tourism

Charles Jencks, Director A-15
Maui Department of Public Works and Waste Management

Gordon Matsuoka, State Public Works Engineer A-17
State Department of Accounting and General Services

Henry Oliva, Director A-19
Maui Department of Parks and Recreation

Darice B.N. Young, Realty Specialist A-21
U.S. Federal Aviation Administration

Paul Mizue, P.E., Acting Chief A-23
Planning and Operations Division

U.S. Army Corps of Engineers

Stanford B.C. Yuen, P.E. A-25
U.S. Naval Base Pearl Harbor

Linda M. Colburn, Administrator A-27
Office of Hawaiian Affairs

Kazu Hayashida, Director A-29
State Department of Transportation
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Shelley M. Mark, Senior Advisor to Director

State Department of Business, Economic Development, and Tourism

Alan Lieberman, Program Director
Peregrine Fund

Roger S. Fujioka, Director
University of Hawaii, Water Resources Research Center

Lawrence Miike, M.D., Director
State Department of Health

Donna S. Wieting, Acting Director
Ecology and Conservation Office
U. S. Department of Commerce

John T. Harrison, Environmental Coordinator
University of Hawaii, Environmental Center

Gregory G.Y. Pai, Ph.D., Director
Office of State Planning

Dave Farrel, Chief
Office of Federal Activities
U.S. Environmental Protection Agency, Region IX

Gary Gill, Director
Office of Environmental Quality Control

Michael Wilson, Chair
State Board of Land and Natural Resources

R.F. Cameron, Plantation General Manager
Hawaiian Commercial and Sugar Company

Patricia Sanderson Port, Regional Environmental Officer
Office of Enviromental Policy and Compliance
U.S. Department of the Interior

A-31

A-34

A-37

A-41

A-43

A-46

A-54

A-57

A-66

A-T71

A-81

A-87



Elliot M. Krash A-89
Kula

David W. Blane, Director A-91
Maui Planning Department
Meeting announcement and notes from public informational meeting A-94

held in Makawao, Hawaii on February 14, 1996.
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‘phq(ze & fax: (808) 877-2462 " February 7, 1994

.“Governor, State of Hawai'i
= ¢/00EQC :

- 220S. King St., Ste. 400

- -Honolulu, HI 96813

Re: EIS Preparation Notice for _
‘ Prop'osed Upcountry Maui Vatershed Project

Maﬁi.Tomorrow, re presenting huadreds of citizens concerned about ecologically and
- economically sound community planning in Maui County, has determined that several issues
ought to be thoroughly addressed in the Environmental Impact Statement for this project.

I :Stream?Resources. The Hawai'i Stream Assessment (HSA) of 1993 evaluates streams by

four p.rl'vi’iq'a_fgyiifésburcé criteria -- aquatic, riparian, cultural. and recreational. The HSA lists
several Mamstreams that are within the pxzc;}é ot area, and admits to lack of information and
‘*. Iack of 'studﬁf of other streams that also are within the project area. In fact, various data is
i 1a,cking in respect to some or all criteria for all affected streams, ‘ |

‘ " The 'xnbst noiably affected large streams are the Waikamoi, Puohokamoa, and Haipua'ena,
Vﬂich'feed‘a'f ew smaller-streams that are also listed in the HSA. Atthis juncture of water
L resource demand, development, inventory,

and conservation/ preservation, any agency

. Proposing or accepting plansfor a project of this scope, ought first commit to complete
aselme s_tudies of dffeéted watersheds, including pére‘n'nia,l and intermittent sirea.ms; ;

| -:;f'-_"_-'I'hqut‘ate.Comnﬁssion on Water Resource Management has stated that it is their hope that

" the HSA “..will help policy-makers, resource managers, developers, scientists, and concerned
citizens... understand strea

m resources... and work further to protect Hawai'i streams.” The

~ commission admits that the 1993 HSA is only the first step in inventorying stream resources,
4 ,ﬂ;ﬁ@.recqmmengjs that citizens petition public agencies for stream protection .-

g Gx‘en "iﬁ‘@i_tﬁg;Cgi@@ié'sion isonly beginning g’ prepars a stream management plag, to
ov‘ﬂdé future direction for stream protection inths $tate of Hawai'i," other state agencies
are beholden to su pport those efforts by providing as information about stream resources,
ﬁformation based on accurate and thorough studies. : .

- Committed to mahdging growth, preserving natural areas, and
B ensuring ecologically sound development for Maui

' A-5
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Itis our view that the proposing agency/applicant for the Upcountry Maui Watershed
Project (UMWP), the Agricultural Resource Management Division of the State Department of
Agriculture, with the aide of the Soil Conservation Service of the US. Dept. of Agriculture,
would best support the goals of the Commission, and State policy on water resources, by
-engagingin detailed studies of the affected water resources. These studies ought to be part of
the EIS process, as such complete information if necessary for an adequate and thorough
- environmental impact study. Detail should include reliable information for each affected
stream using the four CWRM criteria.

II. Threatened or Endangered Species. According to maps provided in the applicant's
Environmental Assessment, the project area overlaps area that are identified as having both
" medium and high-to-very-high concentrations of threatened or endangered species.

Given that the State of Hawai'i is beset with the problem of the highest rate of species
extinction in the nation, the actions proposed in this project ought not exacerbate or risk
exacerbation of that problem. Areasof highest risk ought to be eliminated from the project
scope. These areas would include:

¢ 1) rare habitats (where such species are identified as found only in that site, and
nowhere else), )

® 2) habitats of species particularly sensitive 1o the type of disruptions proposed in the
- project plan:

® 3) fragile habitats for which information is uncertain regarding the likely recovery
chances subsequent to project impacts, including geological disruption, stream flow
“disruptions -- both volume and quality, and watershed purity: and.
* 4) habitats vulnerable to, and not curréntly extensively affected by, invasion of non-
‘native plant and animal species.
Specialists in threatened and endangered species, from federal, state, county, private, and
public interest agencies ought to be consulted for guidance in identifying and eliminating

from project plans, the foregoin g areas _
. - Intheremaining areas, of medium risk, mitigation measures ought to be of the highest
practicable design and implementation.

II. Long Term Impacts (as identified by the applicant in the Environmental Assessment)
Detailed planning should be included in the EIS describing how the long term effects
. listed in 5.2 (page 7) of the Environmental Assessment (EA) will be prevented. Where

- prevention of an impact can be shown (evidenced) to be impracticable, mitigation measures
utilizing the appropriate highest available human and technological resources should be
included in the plan for project implementation.

A-6 »
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To address these issues in the EIS will require resolution of the conflict between section
5.2 and section 6 on page 7 of the EA. Admission of long term negative impacts signifies

responsibility for mitigation measures.

1V. Undesired Urban Growth and Development. The applicant’s Environmental

Assessment states that “... water improvements may spark undesired urban growth and
~ development,” going so far as to identify this asa long term impact.

Yet, the applicant states, “The purpose of the UMWP is to pfo’vide agricultural water
management and increased agricultural water supply to the region...”. Nowhere does it state
that the purpose is to increase water supply for undesired urban growth and development.

Asthe applicant has identified this potential as an impact and not a purpose, the
applicant is beholden to propose and plan measures that will prevent, where possible, and
otherwise mitigate, this impact. The applicant must propose an alternative that dees not
instigate the impact of such urban growth and development.

In fact, if the applicant is committed to the pOrpose of providing agricultural water

‘management and increased agricultural water supply, it must have an eye to the fact of
competition for water and land resources between agricultural and urban interests. As water
supply grows in the upcountry region serviced by the proposed‘ project, pressure will build for
urban development, in the form of urban, residential, and commercial projects. This pressure
will come from influential development interests, against which Maui's small-scale »
agricultural entities cannot compete. The subsequent loss of important agricultural land in
one of the State's best growing areas would be a tragic epilogue to the proposed UMWP, if the
applicant does not detail a plan for implementation of prevention and mitigation measures.

Having admitted the impact, the applicant must accept responsibility for its mitigation.
Alternatives should be researched and proposed which would fulfill the project purpose as
described to the accepting authority, and which would also limit the negative impacts. The
proposed single line alternative may be the answer to these conditions. Resources devoted to

' pfomoting and providing'conservation and conversioa (drip irrigation), would be effective
[componeants of an appropriate alternative plan. This is esbeciauy relevant considering that

~partof the project area encompasses lands which the State classifes as Conservation District.

V. Hawaiian Homelands. And finally, thg area affected by the proposed project includes a
section of Department of Hawaiian Homelands (DHH) planned for agricultural and residential (
development. The UMWP EIS ought to include detailed plans for protecting Native water rights,
including access, supply, and distribution. The applicant must work with the DHH, the Native
Hawaiian Advisory Council, and other Native organizations to effectively identify and address
those rights.

A-7
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Maui Tomorrow holds a strong interest in the matter before you. A large percentage of
our membersh[ip is Upcountry Maui residents. The ecological scope of the proposal is broad,
including the corollary ramifications of island-wide environmental, social, and economic
impacts resulting from the potential long term impacts (such as undesired urban growth and
development) in the service area. The proposed project actions will specifically impact the
igtegrity of native ecosystems, and the existence of threatened and endangered species; upon
these small cores of Maui's inherent uniqueness, its vital industries depend.

Community planning that is both ecologically and economically sound and sustainable

_ springs from the willingness of “policy-makers, resource managers, developers, scientists,
and concerned citizens... (to)... work further to protect...” resoyrces.

Your cooperation in this regard would be most appreciated.

On behalf of Maui Tomormw’s membership,

| fikeifortG0 ]
~ Richard Joseph Lafond Jr.
Executiveé Director

cc: Paul Matsuo, Hawai'i State Department of Agriculture
Michael Kolman, USDA Soil Conservation Service
Commission on Water Resource Management
Maui News
Native Hawaiian Advisory Council
The Nature Conservancy, Maui
Sierra Club - Maui Group
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Responses to the five areas of concern raised by Maui Tomorrow are discussed below
with a pre-EIS perspective.

1. Stream Resources

The range of alternatives evaluated during plan formulation included modification
and expansion of the collection system on the Waikamoi, Puohokamoa, Haipuaena,
and other area streams to increase water supply. Consultation with the Commission
on Water Resources Management, Division of Aquatic Resources, and other agencies
and groups with responsibility or interest in stream resources indicated that avoidance
of impacts to the streams was a high priority. Data will be collected to assess aquatic
habitat in the subject streams.

II. Threatened or Endangered Species

Assessments will be conducted to evaluate the proposed projects impacts to
threatened and endangered species.

III. Long Term Impacts

Possible long term impacts resulting from the range of alternatives to be evaluated
were identified by reviewers during the scoping and pre-assessment consultation
periods and listed in Section 5.2 of the Environmental Assessment. Avoidance of the
impacts through plan selection would be the initial and primary mitigation strategy.

IV. Undesired Urban Growth and Development

The concern that a project to increase water supply in the Upper Kula could foster
population growth and undesired urban growth was expressed during the scoping
process. Alternative plans can be formulated to keep static domestic water supply
while increasing untreated water supply for agricultural users. Ultimately, control of
urban growth and development should be managed through land use planning and
zoning rather than water resource rationing.

V. Hawaiian Home Lands

The project planners will be consulting with the Department of Hawaiian Home
Lands to develop features of the project to expressly assist farmers in the Keokea
Hawaiian Home Lands lots.
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