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NEED FOR THE SUPPLEMENT

This document, the Final Watershed Plan and Environmental Impact Statement for the Waimea-
Paauilo Watershed, County of Hawaii, Hawaii, supplements the Waimea-Paauilo Watershed Plan
prepared September 1989. This Plan Supplement is required by Section 506.03 of National
Watershed Manual. This document has been prepared as a stand-alone Watershed Plan and
Environmental Impact Statement and uses a NEPA-recommended format to facilitate
environmental review.

A major feature of the Waimea-Paauilo Watershed project, the proposed storage reservoir, has
been moved approximately three miles in location from the Waimea II site to the Kauahi site. The
relocation of the reservoir site resulted from opposition by homeowners in a residential
subdivision adjacent to the Waimea II site who cited concerns about dam safety and lowered
property values. The sponsoring local organizations requested the evaluation of alternative

reservoir locations.

The relocation of the reservoir site, concerns about dam safety, and increasing public scrutiny of
water-related projects prompted the preparation of an Enviromental Impact Statement
conforming to both NEPA and Hawaii environmental regulations.

Three new alternative plans were evaluated in addition to the three in the 1989 Watershed Plan.
The additional alternatives include modification of the reservoir design at the Waimea II site to
increase structural stability, installation of the reservoir at the newly-identified Kauahi site, and
installation of the reservoir at the Kauahi site without development of the livestock drinking water
distribution system. Alternative 5, the Kauahi Reservoir Plan (including the livestock drinking
water distribution system) was selected by the sponsors as the Recommended Alternative.

Modifications to the reservoir supply pipeline, the irrigation water distribution pipeline, and
livestock drinking water pipeline alignments were required by the reservoir relocation. The
number of booster pumps and the OM&R energy requirement were increased. No changes to
water source, service area, project benefits, or water supply reliability were necessary.

The estimated project benefits and installation costs for all alternatives were updated to current
(1996) dollars. The relocation of the reservoir will decrease the total installation cost of the new
Recommended Plan over the old Recommended Plan by $284,800 but will increase the annual
OM&R cost by $14,000. The total average annual net benefits increased from $67,400 to
$75,700 and the benefit to cost ratio remained unchanged at 1.0 to 1.0. A Departmental
Exception was received in 1986 to include NRCS funding for Engineering Services for the
livestock drinking water system. Construction funding for installation of the livestock drinking
water system will be provided totally by the local sponsors.
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Final

Watershed Plan and Environmental Impact Statement

Waimea-Paauilo Watershed
County of Hawaii, Hawaii

September 1997

The purpose of the Waimea-Paauilo Watershed project is to alleviate the agricultural water shortage problems caused by the
inadequate quantity and distribution of water for crop irrigation and livestock drinking water in the Waimea area on the
island of Hawaii. This document is an upgrade of a Plan and Environmental Assessment completed in September 1989.
This document presents six alternative plans including a No Action Alternative and five alternatives which propose
structural improvements to the existing agricultural water system. The Selected Plan, Alternative 5 - Kauahi Reservoir,
proposes the installation of 1) a 131-million-gallon reservoir; 2) a reservoir supply pipeline; 3) extension of the irrigation
water distribution system; and 4) a livestock drinking water distribution system. The Selected Plan will benefit 167 farmers
with 1,985 acres of cropland and 265 ranchers with 22,962 acres of grazing land, most of whom are of native Hawaiian
ancestry. Total average annual benefits have been estimated at $1,631,200. Total installation costs have been estimated at
$17,376,600 with total average annual costs estimated at $1 ,555,500. The benefit:cost ratio for the Selected Plan is 1.0 :

1.0.
Responsible Agencies:

United States Department of Agriculture
Natural Resources Conservation Service

Mauna Kea Soil and Water Conservation District

State of Hawaii
Department of Agriculture

State of Hawaii
Department of Hawaiian Home Lands

Contacts:

Kenneth M. Kaneshiro, State Conservationist
USDA, Natural Resources Conservation Service
P.O. Box 50004
300 Ala Moana Blvd., Room 4316
Honolulu, Hawaii 96850-0050
Telephone: (808) 541-2601 FAX: (808) 541-1335

James J. Nakatani, Chairperson
Board of Agriculture
State of Hawaii, Department of Agriculture
P.0.Box 22159
Honolulu, Hawaii 96823-2159



The Waimea-Paauilo Watershed project was conducted under the authority of the Watershed Protection and Flood
Prevention Act, Public Law 83-566 (PL 83-566), as amended (16 U.S.C. 1001-1008). Project planning was conducted and
this Plan-EIS was prepared to fulfill the requirements of the following: 1) the National Environmental Policy Act of 1969
(NEPA), as amended, Public Law 91-190, 42 U.S.C. 4321- et seq. ; 2) the requirements of the Hawaii environmental review
process as defined in Chapter 343, Hawaii Revised Statutes (HRS), including Act 241, SLH 1992 revisions, and Title 11,
Chapter 200, Hawaii Administrative Rules, Department of Health; 3) the Water Resources Council’s Economic and
Environmental Principles and Guidelines for Water and Related Land Resources Implementation Studies; and 4) the
NRCS’s National Watershed Manual.

"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 of communication of program information
(Braille, large print, audiotape, etc.) should contact the USDA Office of Communications at (202) 720-2600 (voice and
TDD).

To file a complaint, write the Secretary of Agriculture, U. S. Department of Agriculture, Washington, D. C., 20250, or call
1-800-245-6340 (voice) or (202) 720-1127 (TDD). USDA is an equal employment opportunity employer." '
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SUPPLEMENTAL WATERSHED AGREEMENT NO. 1

between the
Mauna Kea Soil and Water Conservation District

Department of Agriculture
State of Hawaii,

Department of Hawaiian Home Lands
State of Hawaii,

(collectively referred to herein as Sponsors)
and the

Natural Resources Conservation Service
United States Department of Agriculture

(referred to herein as NRCS)

Whereas, the watershed plan for the Waimea-Paauilo Watershed, County of Hawaii, Hawaii,
executed by the Sponsors named herein and NRCS, became effective on the 2nd day of October,
1989; and

Whereas, the Watershed Agreement was modified by Addendum No. 1, affirming that the State of
Hawaii, Department of Land and Natural Resources will continue to provide technical assistance
to the State of Hawaii, Department of Agriculture and support this project as outlined in the
watershed plan, which became effective on the 12th day of October , 1989; and

Whereas, the responsibility for administration of the Watershed Protection and Flood Prevention
Act (16 U.S.C. 1001-1008), as amended, has been assigned by the Secretary of Agriculture to
NRCS; and

Whereas, in order to carry out the watershed plan for said watershed, it has become necessary to
revise and supercede said Watershed Agreement, as supplemented; and



Whereas, a revised watershed plan-EIS which modifies the watershed plan dated September 1989
for said watershed has been developed through the cooperative efforts of the Sponsors and

NRCS;

Now, therefore, the Secretary of Agriculture, through NRCS, and the Sponsors hereby agree on
the revised watershed 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 the revised watershed plan and including the following:

1.

Landrights: The Sponsors will acquire, with other than PL-566 funds, such real property
interests or land rights as will be needed in connection with the works of improvement.

(Estimated Cost $380,000)

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 a memorandum or letter by a legal officer of the State of Hawai,
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 the Uniform Relocation Assistance and Real Property
Acquisition Policies Act.

The cost of relocation payments in connection with the displacements under the Uniform Act
will be shared by the State of Hawaii Department of Agriculture (DOA), The State of Hawaii
Department of Hawaiian Home Lands (DHHL), and NRCS as follows:

Estimated
Relocation
Item DOA DHHL NRCS  Payment Costs
(percent)  (percent)  (percent) (dollars)
Relocation Payments 33.0 24 .4 42.6 01/

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:

Estimated
Construction
Works of Improvement DOA DHHL NRCS Costs
(percent)  (percent)  (percent) (dollars)
Reservoir Supply Pipeline  47.8 4.5 47.8 4,075,500
Kauahi Reservoir 478 4.5 478 4,261,800
Irrigation Pipeline 39.5 10.5 50.0 1,343,100
Stockwater Pipeline 83 91.7 0.0 3,556,400
Total Construction Cost 13,596,800

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 DOA DHHL NRCS Services Costs
(percent)  (percent)  (percent) (dollars)
Reservoir Supply Pipeline 0.0 0.0 100.0 611,300
Kauahi Reservoir 0.0 0.0 100.0 693,300
Irrigation Pipeline 0.0 0.0 100.0 201,500
Stockwater Pipeline 0.0 0.0 100.0 533,500

Total Engineering Services Cost 2,039,600




10.

1.

12.

13.

14.

Project Administration: The Sponsors and NRCS will each bear the costs of project
administration that each incurs, estimated to be $478,700 for the Department of Agriculture,
$343,500 for the Department of Hawaiian Home Lands, and $537,700 for NRCS.

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 $196,100.

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.

Funding: This agreement is not a fund-obligating document. Financial and other assistance
to be furnished by NRCS and funds, land and water rights, and other commitments to be
provided by the Sponsors, in carrying out the plan is contingent upon the fulfillment of
applicable laws and regulations and the availability of appropriations for this purpose.
Without limiting the foregoing, funding by the Sponsors of their share of installation costs is
subject to legislative appropriation.

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: The watershed 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.

Conflict of Interest: No member of or delegate to congress, or resident commissioner, shall
be admitted to any share or part of this watershed 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



15.

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. Ifit 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;

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, (ii1)
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:

(1) 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;

(2) 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;

(3) 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);

(4) 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;

(5) 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,
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)

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.

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:

e

2)

®3)

No Federal appropriated funds have been paid or will be paid, by or on behalf of
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.

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 failure.

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

@)

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;

(3) 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

(4) 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.



DEPARTMENT OF AGRICULTURE By:
STATE OF HAWAII Chairperson, Board of Agriculture

Date:

Approval as to Form:

Signed:
Deputy Attorney General
Date:
DEPARTMENT OF HAWAIIAN By:
HOME LANDS
STATE OF HAWAII Date:

The signing of this plan was authorized by a resolution of the Hawaiian Homes Commission
adopted on :

Signed:

Date:

MAUNA KEA SOIL AND WATER By:
CONSERVATION DISTRICT Chairman

Date:

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

Signed:

Date:

UNITED STATES DEPARTMENT OF AGRICULTURE
NATURAL RESOURCES CONSERVATION SERVICE

By:

Kenneth M. Kaneshiro, State
Conservationist

Date:







TABLE OF CONTENTS

(Page 1 of 5)

Page
TABLE OF CONTENT S . ¢ ittt iiiiittiitiitti e eeeniieeniiiaeaaananns i
LISTOF TABLES . ..ottt eernnnnaeeeeennns vi
LIST OF FIGURES . . oottt ittt ettt ie e eteaeaaaans vii
GLOSSARY OF ABBREVIATIONS .. ...iiitttiiiiiinnereeennnennnnnnns viii
METRIC CONVERSIONTABLE .. .ouiiiiiiiiiiiiiiiiiiienneennnnns ix
SUMMARY OF WATERSHED PLAN-EIS ........ciiviiiinenninnnnnnnnn. xi
1. INTRODUCTION ..ttt etiiianenneennnnerennnennns 1
Il GENERAL . ...ttt ettt iiteeneteeetetteeneeennnnns 1
1.2 READER’S GUIDE ....ciittttitttiiniiiiniiintaninineeeeeannnans 2
2. PROJECT SETTING . .iutiiiititiiieetttnineeennineeennannnnn 5
2.1  LOCATION AND T /) 5
22  LAND USE .iitiiiiiiitttiiitentenennnnnnnnnesennneeeeeeeennnns 5
23 LANDOWNERSHIP .. .tttiitiiiiittnitetiiieneenereennnaaannas 10
24  POPULATIONAND ECONOMY .. .\uunntiriiininnnreeenennnnnns 10
25 AGRICULTURE .. tttttiiittiitnnaneeeeenenennnonesneeeeseonnnnns 10
2.5.1 Trrigated Truck CropS .« o vveve ettt e e 11
252 CattleRanching. . ........oouuuiiii i 12
260 CLIMATE ..uutttiiiiiitttenenneenenanenesseeenanneeeesanannns 15
27 WATER SUPPLY SYSTEMS ..t iiiiiiiiiiiiienannnnnnens 15
2.7.1 Waimea Irrigation System . . .. ...ttt 15
2.7.2 ParkerRanch System ..................oiiuiinieeiinnin, 20
2.7.3 Department of Water Supply System .. ..............0 0., 20
28 GEOLOGY AND SOILS . vt ttiiitttetnnnnrenneeennnneeeeeennnnnns 21
29 HAWAIIANHOME LANDS ..t ittttteiieititieneneneeeennnnnns 25



2.10

3.1

3.2

3.2.1
3.2.2
323
324
325
3.2.6
3.2.7

4.1

4.1.1
4.1.2
4.1.3

4.2

4.3

4.3.1
4.3.2
433
434

4.4

44.1
4.4.2
443

4.5
4.5.1

4.5.2
4.5.3

TABLE OF CONTENTS

(Page 2 of 5)
Page

RARE AND UNIQUE ENVIRONMENTAL RESOURCES .. .......... 26
PROJECT PURPOSE ANDNEED ... .iiiiiiiiiitiiiiineennnnnn. 27
PROJECT PURPOSE . ..ttt ittt i iiieeeeennnns 27
PROBLEMS AND OPPORTUNITIES ......cciiiiriiiiennnnnnnnnn. 27
Crop Losses Due to Water Shortages . ............................... 28
Limited Cropland Expansion Opportunities ........................... 29
Livestock Losses Due to Water Shortages . . ........................... 29
Limited Livestock Expansion Opportunities ....................oo..... 30
Water Pumping Costs .. ...t 30
Natural Resources Conservation and Protection ........................ 30
Hawaiian Homes Commission Act ............ ... ..o ... 31
FORMULATION AND COMPARISON OF ALTERNATIVES........ 33
FORMULATION OF ALTERNATIVES . ...ttt iiiie i iiineeennn. 33
Other Studies and Reports . ... ..ooovo it 33
Plan-EA .. . 34
Plan-EIS . . ..o 36
CANDIDATE PLANS Lttt ittt ittt rreretntneeneennns 39
RISK AND UNCERTAINTY &t ttitiiiieninereeeeennennnnneeeennnns 40
Hydrologic Assumptions . . ...t 40
Economic Analysis . ....... ... 40
Future Agricultural Conditions . ........... ... .. ..o .. 40
Water Rights. .. ... oo 41
ALTERNATIVE 1 - NO ACTION ALTERNATIVE ..........cccvvu... 42
Proposed Works of Improvement . . ...............oouuuunnunann. .. 42
WIS Features . . ...t 42
Economic Effects . ... 42
ALTERNATIVE 2 - NATIONAL ECONOMIC DEVELOPMENT

(NED) PLAN. &\ttt iiiiteteenieernnnseeeeennnnnneneenns 43
Proposed Works of Improvement . .. ................ .o, 43
WIS Features . . .. ..ottt 43
Economic Effects . ... 44

il



4.6

4.6.1
4.6.2
4.6.3

4.7

4.7.1
4.7.2
4.7.3

4.8

4.8.1
4.8.2
4.8.3

4.9

4.9.1
4.9.2
4.9.3

5.1

5.2

5.2.1
5.2.2
523
524
5.25

5.3

5.4

5.4.1
542
5.4.3
544
54.5
54.6
5.4.7
54.38

5.5

TABLE OF CONTENTS

(page 3 of 5)

Page
ALTERNATIVE 3 - WAIMEA Il RESERVOIRPLAN ........c.c..... 46
Proposed Works of Improvement . . ............ ... ... ... . ........... 46
WIS Features . .. ... ..o 46
Economic Bffects .......... ... i 47
ALTERNATIVE 4 - MODIFIED WAIMEA II RESERVOIR PLAN..... 49
Proposed Works of Improvement . ............... .. ... .. ... . ... 49
WIS Features . ... ...t 49
Economic Effects .......... .. . i i 50
ALTERNATIVE S - KAUAHI RESERVOIRPLAN. .......ccovvun.... 52
Proposed Works of Improvement . . ................ ... . ... ... 52
WIS Features . ... ...t 52
Economic Effects ...... ... ... . . . . . 53

ALTERNATIVE 6 - KAUAHI RESVR PLAN W/0 STOCKWATER. ... 56

Proposed Works of Improvement . . .. ...... ... ... ... ... ... . ... ... 56
WIS Features . .. ........... .. i 56
Economic Effects .. ... ... . .. .. ... 57
SELECTED PLAN . ... ittt teeeeeeeaannanns 63
RATIONALE FORPLAN SELECTION ....coiiiiiiinnnnnnnnnnnnn. 63
PROPOSED WORKS OF IMPROVEMENT .......cvvvineennnnnnnn. 63
Reservoir Supply Pipeline. .. .......... ... o 63
Kauahi Reservoir ............. . 64
Irrigation Water Distribution System ... .........c.oouonenneee . 65
Stockwater Distribution System . ........... ... ... . 65
System Water Budget . .. ............ .. .. . ... . 66
L 6L 73
INSTALLATION AND FINANCING. . .+t tiitiniiinnneeeenennnnnnns 74
Planned Sequence of Installation . . ... .. 74
Responsibilities . . . ... o 76
Permits and Compliance . . .............oouuuueuee 79
Contracting . ......... .. 81
Real Property Acquisition and Relocation . . ... .. 81
Cultural RESOUICES . . . ..ot 81
Financing ...... .. ... 82
Conditions for Providing Assistance. . ................coouuuno. ... 82
OPERATION, MAINTENANCE, AND REPLACEMENT ............. 82

11



TABLE OF CONTENTS

(page 4 of 5)
Page

56 TABLES ... 84
6. EFFECTS OF THE SELECTED PLAN . ......oviiutiiennnnnnnnnnn, 91
6.1 GENERAL ...ttt et ettt e, 91
62 ECONOMICEFFECTS .. .cuitiitiitiiiiteteee e, 91
6.2.1 Reduction in Crop Losses Due to Water Shortages. .. ..................... 91
6.2.2  Reduction in Crop Limited Expansion Opportunities . .. .................. 92
6.2.3  Reduction in Livestock Losses Due to Water Shortages ... .............. .. 92
6.2.4  Reduction in Livestock Limited Expansion Opportunities . ................ 93
6.2.5 Reduction in Water Pumping COStS . . ... ... 93
6.2.6 Adverse Economic Effects / COSts ... .........coouuioooooo . 93
6.3 ENVIRONMENTAL EFFECTS .. ...uutiiiite i, 95
6.3.1 Agriculture and Prime Agricultural Land. .. .............. ... ... .. . ... 95
0.3.2 Al ... 96
0.3.3 Coastal ZONE . .. ..ottt 97
0.3.4 Cultural Resources ................. ... 97
63.5 DamBreach.............. .. 99
0.3.6 Energy..... ... 102
0.3.7 Floodplains . ... ... ... 102
6.3.8 Groundwater.............. ... .. 103
039 LandUse..... ... 104
6.3.10 Population/Urban Growth . ........... .. ... .. .. ... .. . ... . ... .. ... 104
6.3.11 Soil ....... e 105
0.3.12 Streams. . ... 105
6.3.13 Threatened and Endangered Species........................ ... 108
03.14 Visual ... 112
6.3.15 WaterRights . .. .. ... 112
03.16 Wetlands . ... ... 113
6.3.16 Hazardous Materials and Hazardous Waste Sites. .. . .................... 114
64  RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES AND

ENHANCEMENT OF LONG-TERM PRODUCTIVITY ......cuuuu... 115
6.5 UNRESOLVED ISSUES / AREAS OF CONTROVERSY. ............. 115
6.6 RELATIONSHIP TO OTHER PLANS, POLICIES, AND CONTROLS . 115
6.6.1 State Land Use DiStricts ..............couoemnrrnnr 115
6.6.2 Hawaii State Plan and State Agricultural Functional Plan . . . ............. 116
6.6.3 Hawaii County General Plan................ ... . ... . ... ... .. ... .. 116
6.6.4 Hawaii County Water Use and Development Plan (WUDP).............. 117

v



TABLE OF CONTENTS
(page 5 of 5)

Page
0.6.5 Department of Hawaiian Home Lands ..................c.coooonnn. ... 117
0.6.6 Department of Transportation . . .. ...............ououuueeeeeo e, 117
6.6.7 Waimea Water Roundtable. . ......... ... ... .. ... ... 117
6.6.8 Parker Ranch2020Plan.............. ... . 118
6.6.9 County Zoning Code ................ .. iiiiiiii 118
6.6.10 Hawaii Coastal Zone Management Program . .......................... 118
6.6.11 Ceded Lands Trust . ............ ... uiiiieueoue . 119
7. CONSULTATION AND PUBLIC PARTICIPATION ............... 121
71  ACTIVITIES CONDUCTED . ...iuiiiiiiteteeeeeennnennnannnnn, 121
72  DRAFTPLAN-EAMAILINGLIST .. ovvittteiiieneeeneennnnnnn. 126
73 DRAFTPLAN-EISMAILING LIST . ..ottt itieeee e, 128
8. PLAN-EIS PREPARERS . ... ouueetnees s 133
9. BAl D P 135
10  REFERENCES ... . iiiittttittiiiiiittettesteteaeanannnnnn. 141

Appendix A - WAIMEA IRRIGATION SYSTEM - WATER RESTRICTION PERIODS

Appendix B - LETTERS AND COMMENTS



Table A
Table B
Table C
Table D
Table E
Table F

Table G
Table H
Table I
Table J
Table K
Table L
Table M
Table N
Table O
Table P
Table Q
Table R
Table S
Table T
Table U

Table V

Table W
Table 1
Table 2
Table 3.A
Table 3.B
Table 4
Table 6
Table X

LIST OF TABLES

Page

PRESENTLAND USE .. ... .00ttt 5
LAND USE PATTERN ALLOCATION. ... ... oo, 7
LAND OWNERSHIP. . .. ...t 10
WAIMEA IRRIGATION SYSTEM - CROPLAND SERVICE AREA . . 12
GRAZING LAND AND LIVESTOCK. . . ..o\ oeee e 14
POTENTIAL GRAZING LAND SERVICE AREAS AND

LIVESTOCK PRODUCTION . . . ... oe e 15
UPPER HAMAKUA DITCH FLOWRECORD . ... .. ... ....... ... 19
UPPER HAMAKUA DITCH FLOW FREQUENCY. . ... ... ......... 19
SUMMARY OF PROBLEMS AND OPPORTUNITIES ............ 27
ALTERNATIVE 1- ECONOMIC EFFECTS ... ovvooeee .. 42
ALTERNATIVE 2- ECONOMIC EFFECTS .....oooeie ... 44
ALTERNATIVE 3 - ECONOMIC EFFECTS .. ..o, 47
ALTERNATIVE 4 - ECONOMIC EFFECTS ......oovvieen. .. 50
ALTERNATIVE 5 - ECONOMIC EFFECTS ... .\vovoeeen. . 53
ALTERNATIVE 6 - ECONOMIC EFFECTS ... ..... .\ o'\ 57
SUMMARY AND COMPARISON OF ALTERNATIVE PLANS . .. .. 58
INFLOW TO WIS RESERVOIRS . ... ...\ 67
OUTFLOW FROM WIS RESERVOIRS . . ... ... 67
MONTHLY WIS RESERVOIR WATER BUDGET. ... ............... 68
OVERFLOW FROM UHD TO LALAKEA STREAM... . ... ............ 68
SEQUENCE OF INSTALLATION AND SCHEDULE OF
OBLIGATIONS . ...ttt et e e e e 75
COMPLIANCE WITH DESIGNATED FEDERAL

ENVIRONMENTAL LAWS . .. ..ottt 80
ANNUAL OM&R COSTS . ..o eeeee e 84
ESTIMATED INSTALLATION COST . ..ot ot 85
ESTIMATED COST DISTRIBUTION .. .........covueieenn... 86
STRUCTURAL DATA - PIPELINES. . . ...\ \ooeee e 87
STRUCTURAL DATA - KAUAHI DAM AND RESERVOIR ... ... ... 89
ESTIMATED AVERAGE ANNUAL COSTS .. ... ovooveen. .. 90
COMPARISON OF BENEFITS AND COSTS . ....ovuvrennn... 90
ECONOMIC BENEFITS . ... .o\t 94

vi



Table Y
Table Z
Table AA
Table AB

Figure A
Figure B
Figure C
Figure D

Figure E
Figure F
Figure G
Figure H
Figure I
Figure J

Figure K

Figure L

Figure M

Figure N
Figure O
Figure P
Figure Q
Figure R
Figure S

LIST OF TABLES

(continued)
GRAZING LAND AND LIVESTOCK SERVICED ................ 94
EFFECT OF OVERFLOW REDUCTION FROMUHD. ............ 107
MONTHLY LALAKEA STREAMFLOW . . ... ................ 107
PLAN-EIS PREPARERS AND THEIR QUALIFICATIONS ........ 133

LIST OF FIGURES

Page

WATERSHED AREA LOCATION ... ....oviieeiee ] 6
COUNTY LANDUSE DISTRICTS . . ..o et 8
LAND OWNERSHIP . ........0ooiuieniin ] 9
CROPLAND AND POTENTIAL GRAZING LAND SERVICE

AREAS ..o 13
RAINFALL AND ELEVATION . ... .....vuii ] 16
UPPER HAMAKUA DITCH - STREAM INTAKES .............. 17
SOIL FAMILIES .. ...ttt e e 23
PRIME AGRICULTURAL SOILS. . ... ..ottt 24

ALTERNATIVES 2, 3, AND 4 - IRRIGATION IMPROVEMENTS .. 45
ALTERNATIVE 3 - WAIMEA II RESERVOIR PLAN -

STOCKWATER IMPROVEMENTS .............ccoovviunn... 48
ALTERNATIVE 4 - MODIFIED WAIMEA II RESERVOIR PLAN -
STOCKWATER IMPROVEMENTS .............cccoviena. .. 51
ALTERNATIVE 5 AND 6 - KAUAHI RESERVOIR PLAN -
IRRIGATIONIMPROVEMENTS . ... ... . oo 54
ALTERNATIVE 5 - KAUAHI RESERVOIR PLAN - STOCKWATER
IMPROVEMENTS . ... i i 55
SELECTED PLAN - DETAILED IRRIGATION IMPROVEMENTS .. 69
SELECTED PLAN - KAUAHIRESERVOIR . .................... 70

SELECTED PLAN - KAUAHI RESERVOIR - CROSS SECTION .... 71
SELECTED PLAN - DETAILED STOCKWATER IMPROVEMENTS. 72
KAUAHI RESERVOIR - DAM BREACH INUNDATION AREA . ...101
STATELAND USEDISTRICTS . .. ... 120

vii



GLOSSARY OF ABBREVIATIONS

Ag. Park
DHHL
DIP
DLNR
DOA
DOWALD
DWS
FW/O |
HAAWS
HDPE
MG

mgd

NED
NEPA
NRCS
OM&R
PL 83-566
PLAN-EA
PLAN-EIS
PVC

SCS
SWCD
UHD
USDA
WIS

Agricultural Park

Department of Hawaiian Home Lands

ductile iron pipeline

Department of Land and Natural Resources
Department of Agriculture

Division of Water and Land Development, DLNR
Department of Water Supply, County of Hawaii
Future Without (Project Conditions)

Hamakua Area Agricultural Water Study

high density polyethylene

million gallons

million gallons per day

National Economic Development

National Environmental Policy Act

Natural Resources Conservation Service (formerly SCS)
operation, maintenance and replacement

Public Law 83-566

Plan and Environmental Assessment

Plan and Environmental Impact Statement
polyvinyl chloride

Soil Conservation Service (now NRCS)

Soil and Water Conservation District

Upper Hamakua Ditch

United States Department of Agriculture
Waimea Irrigation System

viii



"METRIC CONVERSION TABLE

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.) 25.4 millimeter (mm).
foot (ft.) 0.3048 meter (m)
mile (mi.) 1.609 kilometer (km)
Area:
square foot (ftz) 0.09294 square meter (mz)
acre (ac.) - 0.4047 hectare (ha)
Liquid Volume:
gallon (gal.) 3.785 liter (L)
million gallons (MG) 3785.0 cubic meter (m3)
Discharge:
gallon per minute (gpm) 0.06309 liter/second
million gallons per day (mgd)  0.4381 cubic meter/second
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SUMMARY OF
WATERSHED PLAN AND
ENVIRONMENTAL IMPACT STATEMENT

1. INTRODUCTION
Project Name: Waimea-Paauilo Watershed
County, State: County of Hawaii, Hawaii

Project Description: The Waimea-Paauilo Watershed project proposes a plan to alleviate the
agricultural water shortage problems experienced by farmers and ranchers in the Waimea area by
increasing the storage and distribution capacity of the Waimea Irrigation System. The Selected Plan
proposes the installation of a 131-million gallon reservoir, a reservoir supply pipeline, and crop
irrigation water and livestock drinking water distribution systems.

Planning Authorization: Watershed Protection and Flood Prevention Act, Public Law 83-566 (PL
83-566), as amended (16 U.S.C. 1001-1008)

Responsible Agencies: USDA, Natural Resources Conservation Service (NRCS)
Mauna Kea Soil and Water Conservation District (SWCD)
State of Hawaii, Department of Agriculture (DOA)
State of Hawaii, Department of Hawaiian Home Lands (DHHL)

2. PROJECT SETTING

Location: Northeast part of the island of Hawaii. .Includes part of the South Kohala and Hamakua
Districts.

TMK: 3rd Tax Division, 4-4-various, 4-6-various, 4-7-various, 4-9-various, 6-3-various, 6-4 various,
6-5 various, 6-6 various, and 6-7 various.

Size: 143,900 acres

Land Use:
Table i
PRESENT LAND USE
Land Use Acres Percent
Grazing 115,492 80
Former sugarcane 12,200 8
Forest reserve 8,140 6
Urban and built-up 3,142 2
Cropland (truck crops) 1,324 1
Other 3,602 3
Total 143,900 100
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Land Ownership:

Table ii
LLAND OWNERSHIP
Landowner Acres Percent
Private 88,629 61
State of Hawaii (not including DHHL) 29,840 21
Department of Hawaiian Home Lands 25,406 18
County of Hawaii 25 <1
Total 143,900 100

Population: 8,800 persons (1990)

Agriculture: The watershed area is one of the most important agricultural areas in the State of
Hawaii. The two main agricultural industries are the production of irrigated truck crops and cattle
ranching. Nearly two-thirds of the total state production of Chinese cabbage, celery, head lettuce,
burdock, and daikon is grown in the watershed area. There are over 300 ranches with over 40,000
head of cattle on 115,492 acres of grazing land in the watershed area.

Existing Water Supply Systems:

e Waimea Irrigation System (WIS): State of Hawaii-owned agricultural water system
operated by the DOA. Provides irrigation water to the Lalamilo, Puukapu, and DHHL
farmlots.

e Parker Ranch System: Privately-owned water system which provides stockwater to Parker
Ranch.

* Department of Water Supply: County of Hawaii-owned and operated water system which
provides domestic water.

3. PROJECT PURPOSE AND NEED

Project Purpose: To alleviate the agricultural water shortage problems caused by the inadequate
quantity and distribution of water for crop irrigation and livestock drinking water (stockwater) in the
watershed area. The project purpose under PL 83-566 is agricultural water management.

Problems and Opportunities: WIS farmers are often subject to water use restrictions because of
insufficient storage capacity of the system, a condition exacerbated by droughts. The restrictions
result in reductions in crop quality and yield, total crop losses, reductions in new plantings, and
disruptions in marketing patterns. Many ranchers must use the more expensive treated domestic water
for stockwater because a source of agricultural water is not available to them. Opportunities to expand
both crop and livestock production are limited by the inadequate water supply. Agricultural losses
have been estimated at $1,670,400 on an average annual basis, under present conditions. Losses will
increase to an estimated $3,749,900 in the future if no action is taken to solve the problems.
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4. FORMULATION AND COMPARISON OF ALTERNATIVES

Candidate Plans:

Alternative 1, the No Action Alternative, describes and quantifies the conditions expected if
no action is taken to the solve the problems. It served as the baseline against which the effects
of the other alternatives are measured.

Alternative 2, the National Economic Development (NED) Plan, provides the highest
economic benefits after the cost expenditures is considered (net benefits). It proposes the
following improvements to the WIS: 1) installation of a reservoir supply pipeline from the
Upper Hamakua Ditch (UHD) to the proposed reservoir; 2) construction of a 131-MG reservoir
(Waimea II) with a 2:1 embankment downslope; and 3) expansion of the irrigation distribution
system to supply the planned 270-acre Lalamilo Ag. Park expansion area. It does not include
improvements to provide stockwater.

Alternative 3, the Waimea II Reservoir Plan, is similar to Alternative 2, except that it also
includes the installation of a stockwater distribution system to service 265 ranchlots totaling
22,962 acres. The reservoir supply pipeline, reservoir, and irrigation water distribution system
are unchanged from Alternative 2.

Alternative 4, the Modified Waimea II Reservoir Plan, is similar to Alternative 3, except
that it proposes constructing a modified Waimea II Reservoir which incorporates desi gn
features to increase the structural stability of the reservoir’s embankment, including a lower
embankment height and 3:1 downslope. These modifications will lower the storage capacity
of the reservoir to 120-million gallons.

Alternative 5, the Kauahi Reservoir Plan, differs from the other alternatives, in that it
proposes the installation of a 131-million gallon reservoir at the Kauahi site, approximately
three miles south of the Waimea II Reservoir site. This plan requires the installation of a
longer reservoir supply pipeline. It also includes the expansion of the irrigation distribution
system to supply the proposed 270-acre Lalamilo Agricultural Park and a stockwater
distribution system to service 265 ranchlots totaling 22,962 acres.

Alternative 6, the Kauahi Reservoir Plan without Stockwater, is similar to Alternative 5,
except that no improvements to provide livestock drinking water from the WIS are included.

5. SELECTED PLAN

Rationale for Plan Selection: The Sponsors designated Alternative 5, the Kauahi Reservoir Plan, as
the “Selected Plan” for installation. Alternative 5 proposes an economically feasible plan that
addresses the project purpose of alleviating the agricultural water shortage problems, with less
potential adverse effects on properties surrounding the proposed reservoir.

Proposed Works of Improvement: The Selected Plan proposes the installation of the following
structural measures to increase the capacity and reliability of the WIS:

Reservoir supply pipeline: Install 19,200 feet of pipeline from a new intake structure on the
Upper Hamakua Ditch to the proposed Kauahi Reservoir.

Reservoir: Construct a 131-MG Kauahi Reservoir.

Irrigation water distribution system: Install 13,300 feet of pipeline to service the State
Department of Agriculture-proposed 270-acre Lalamilo Agricultural Park expansion area.
Stockwater distribution system: Install 234,600 feet of pipeline, seven electric pumps, and
two diesel pumps to provide stockwater to 265 ranchlots totaling 22,962 acres.
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WIS Features (with improvements):

e Total water storage: Increased from 161 million gallons to 292 million gallons.
¢ Total water supplied: 4-million gallons per day.
* Reliability of water supply: Increased from 68 percent to 78 percent.
S

Service Areas:
. Farmlots: 167
Total cropland acres: 1,985
. Irrigated cropland acres: 989
. Ranchlots: 265
. QGrazing land acres: 22,962
. Animal units 19,040

6. EFFECTS OF THE SELECTED PLAN

Economic Effects:

Table iii
ECONOMIC EFFECTS
Cropland Livestock
Item Irrigation Drinking Total
Water Water
$) 3 6]

Installation costs

Federal (PL 83-566) cost-share 6,832,800 569,100 7,401,900

State Dept. of Agriculture cost-share 5,418,900 322.400 5,741,300

DHHL cost-share 157,200 4,076,200 4,233,400
Total installation costs 12,408,900 4,967,700 17,376,600
Average annual installation costs 970,800 388,600 1,359,400
Total average annual OM&R ¥ costs 101,500 94,600 196,100
Total average annual costs 1,072,300 483,200 1,555,500
Average annual benefits

Reduction in losses due to water shortages 817,800 41,500 859,300

Reduction in limited expansion opportunities 517,600 207,700 725,300

Reduction in water pumping costs 46,600 0 46,600
Total average annual benefits 1,382,000 249,200 1,631,200
Average annual benefit : cost ratio 1.3:10 05: 1.0 1.0 : 1.0

" Installation costs amortized at 7.625% interest for 50 years (.07823).

Operation, maintenance, and replacement.
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Environmental Effects:

Item Effects Proposed Mitigation Measures
Agriculture and Prime e Agricultural industry will be strengthened. ~ None required.
Agricultural Land e Additional potential Prime Agricultural

will be supplied with irrigation water.

Air

. @ Temporary decrease in air quality will

occur during construction due to equipment
creating dust.

e Temporary decrease in air quality will
occur during construction due to equipment
exhaust emissions.

o Dust control measures will be undertaken
or installed. Remaining effects
considered unavoidable.

e None feasible for exhaust emissions.
Effects considered unavoidable.

Cultural Resources

None anticipated.

None required.

Dam Breach

® One dwelling is located in the Kauahi
Reservoir dam breach inundation area.
The living area of the dwelling is above the
estimated breach flow depth.

» Dwelling garage, one open livestock
shelter, one toolshed, livestock fences, and
roads may be inundated and damaged by
breach flow.

* Erosion damage and sediment deposition
may occur in the pasture areas.

* Ponding may last for a week or more.

¢ Kauahi Reservoir located where no stream
or introduced runoff will enter dam pool.

¢ High-density polyethylene lining will be
installed.

e A chimney filter within the embankment
will be installed.

¢ Downstream embankment lowered to 3:1
slope to create a broader base and
increased flow path.

¢ An Emergency Preparedness Plan will be
developed and implemented.

* Remaining effects considered
unavoidable.

Energy

82,900 kilowatt hours will be required to
operate 7 stockwater pumps annually.

* 3,000 gallons of diesel fuel will be required
to operate 2 stockwater pumps annually.

None feasible. Considered an irreversible
and irretrievable commitment of resources.

Flooplains

None anticipated.

None required.

Groundwater

None anticipated.

None required.

Hazardous Materials
& Haz. Waste Sites

None anticipated.

None required.

Land Use

* 29 acres will be converted from grazing
land to permanent Kauahi Reservoir site.

® 270 acres will be converted from grazing
land to cropland (Lalamilo Ag. Park).

None feasible. Considered a long-term,
irreversible and irretrievable commitment of
resources.

Population / Urban
Growth

8 potentially new farmers. Urban growth not
affected.

None required.

Soil

Temporary increase in soil erosion and
sedimentation potential will occur during
construction.

Erosion and sediment control measures will
be undertaken or installed. Remaining
effects considered unavoidable.

Streams

Reduced overflow from UHD will reduce
average streamflow of Lalakea Steam by 5%
per year. Naturally occurring fluctuations in
streamflow will override overflow effects.

None required.

Threatened and
Endangered Species

None anticipated.

None required.

Visual

Kauahi Reservoir will be visible from about
300 properties.

Kauahi Reservoir embankment slope
grassed to blend in with the surrounding
grazing land.

Water Rights

. None anticipated.

None required.

Wetlands

Minimal effects due to stockwater pipelines.

Pipelines will be placed to avoid wetlands,
buried, and/or best management practices
followed.
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Relationship Between Local Short-term Uses and Enhancement of Long-term Productivity:
The present and most likely continued short-term use of the 29-acre Kauahi Reservoir site,
seven-acre stockwater distribution system right-of-way area, is grazing land. The long-term
commitment of this grazing land for the installation of the works of improvement will result in
a more reliable and expanded source of agricultural water that will enhance long-term
productivity on 1,985 acres of cropland and 22,962 acres of grazing land.

Unresolved Issues:
e None were identified.

Relationship to Other Plans, Policies and Controls:

e State Land Use Districts: The land use changes proposed by the Selected Plan will take place
on land located in an Agriculture District and will conform with allowable uses.

e The Hawaii State Plan and State Agricultural Functional Plan: Several objectives,
policies, and actions stated in the plans support the implementation of the Selected Plan.

¢ Hawaii County General Plan: Several goals, policies, and courses of action stated in the
plan support the implementation of the Selected Plan.

* Hawaii County Water Use and Development Plan (WUDP): The plan recognizes the need
for additional water supply to handle new irrigation requirements.

* Department of Hawaiian Home Lands Plans: The Selected Plan supports the efforts of the
DHHL to provide infrastructure, including an agricultural water supply, to allow native
Hawaiian homesteaders so that they may farm and ranch.

e Department of Transportation: The proposed bypass highway can be compatible with the
Selected Plan with the installation of pipeline crossings.

¢ Waimea Water Roundtable: This group has been informed about the Waimea-Paauilo
Watershed project and continues provide input to assure wise use of the water resources in the
Waimea area.

* Parker Ranch 2020 Plan: The 2020 Plan applies to urban-zoned property and does not affect
any of the agricultural or pastoral parcels in the project service area.

¢ County Zoning Code: Project installation will conform with land uses designated by the
County Zoning Code.

® Hawaii Coastal Zone Management Program: Project installation will have no effect or
positive effect on the ten policy areas of the CZM program.

¢ Ceded Lands Trust: The use of ceded lands for project improvements conforms with the
eligible purposes set forth in Section 5(f) of the Admissions Act.

Permits and Compliance:
® Grading, Grubbing, Excavating, and Stockpiling Permit
Building Permit
State Land Use Approval
Conservation District Use Approval
Dam Construction Permit
State Highways Permit
Department of Army (404) Permit

2 & & ¢ & o
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Consultation and Public Participation:
The general public, as well as federal, state and county agencies, have been provided numerous
opportunities to participate in the development of both the Waimea-Paauilo Watershed Plan-
Environmental Assessment and Environmental Impact Statement. Efforts were made to ensure
a wide review of the Draft Plan-Environmental Impact Statement including: the mailing of
copies to approximately 90 parties, the holding of a public meeting, and the publication of
notices of availability in local newspapers. Thirty-three sets of written comments were
received during the 45-day review period.
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1. INTRODUCTION

All changes to the text of the draft Plan-EIS appearing in this document as a result of
comments received during the interagency review period are italicized to allow the reader
to distinguish the revisions.

1.1 GENERAL

The purpose of the Waimea-Paauilo Watershed project is to alleviate the agricultural
water shortage problems caused by the inadequate quantity and distribution of water for crop
irrigation and livestock drinking water in the Waimea area of the island of Hawaii, County of
Hawaii.

Project planning began on July 5, 1983 with the authorization of funds by the Chief,
Natural Resources Conservation Service (NRCS). The planning process included the
identification and quantification of the problems, an inventory of resources, and the
formulation and comparison of alternative plans. The results of project planning were
described in a combined Watershed Plan and Environmental Assessment (Plan-EA) which
was completed in September 1989. Three plans were considered as Candidate Plans and one
was selected by the Sponsors as the Recommended Plan for implementation. The
Recommended Plan in the Plan-EA proposed improvements to the existing agricultural water
system, the WIS, including the construction of a 133-million-gallon reservoir, referred to as
the Waimea II Reservoir. Subsequent community opposition to the plan based on concerns
about dam safety and possible economic effects on homes adjacent to the proposed Waimea
Il Reservoir site, prompted further planning efforts which resulted in new alternatives and the
preparation of this combined Watershed Plan and Environmental Impact Statement (Plan-
EIS). Environmental Impact Statements require a more detailed analysis of the
environmental consequences of proposed actions, than do Environmental Assessments.

The further planning efforts included the updating of the information presented in the
original Plan-EA, the re-evaluation of the three original Candidate Plans included in the Plan-
EA, and the formulation and evaluation of three new alternative plans. The plans were
compared and one of the new plans, Alternative 5, the Kauahi Reservoir Plan, was selected
by the Sponsors as the plan they would like implemented

The Waimea-Paauilo Watershed project was undertaken by the U. S. Department of
Agriculture (USDA), NRCS, formerly known as the Soil Conservation Service, at the request
of the following local sponsoring organizations (Sponsors): 1) the Mauna Kea Soil and Water
Conservation District (SWCD); 2) the State of Hawaii, Department of Agriculture (DOA);
and 3) the State of Hawaii, Department of Hawaiian Home Lands (DHHL). The State of
Hawaii, Department of Land and Natural Resources (DLNR) was replaced by DOA as a
project sponsor, when DOA, pursuant to Act 306, SLH 1987, was granted jurisdiction over
the State's agricultural water systems in 1987. Project planning and the preparation of the
Plan-EA and Plan-EIS was led by the NRCS with assistance from the Sponsors. Other



federal, state, and county agencies, groups, and individuals also assisted with project
planning by providing information and reviewing draft plans.

The Waimea-Paauilo Watershed project is planned and implemented under the
authority of the Watershed Protection and Flood Prevention Act, Public Law 83-566 (PL 83-
566), as amended (16 U.S.C. 1001-1008). Project planning was conducted and this Plan-EIS
was prepared to fulfill the requirements of: 1) the National Environmental Policy Act of 1969
(NEPA), as amended, Public Law 91-190, 42 U.S.C. 4321- et seq.; 2) the requirements of the
Hawaii environmental review process as defined in Chapter 343, Hawaii Revised Statutes
(HRS), including Act 241, SLH 1992 revisions, and Title 11, Chapter 200, Hawaii
Administrative Rules, Department of Health; 3) the Water Resources Council’s Economic
and Environmental Principles and Guidelines for Water and Related Land Resources
Implementation Studies; and 4) the NRCS’s National Watershed Manual.

Three versions of this Plan-EIS have been prepared: 1) Technical Review; 2) Draft;
and 3) Final. The Technical Review Plan-EIS was reviewed by the NRCS technical and
program specialist and by the Sponsors. Comments from this review will be considered and
modifications to the Plan-EIS will be made accordingly to produce the Draft version. The
Draft Plan-EIS was made available for public review and comment for a 45-day period. The
availability of the Draft Plan-EIS was publicized in the local media and copies were widely
distributed to governmental agencies, organizations, and interested individuals. All
comments were considered and modifications made to produce the Final Plan-EIS. All
comments were responded to in writing and both the comments and responses are included in
the Final Plan-EIS. Notices of availability of the Final Plan-EIS will appear in both the
Environmental Bulletin and Federal Register. A copy will be sent to each individual,
agency, or group providing substantive comments on the Draft Plan-EIS. Following the
acceptance of the Final Plan-EIS by the Governor of the State of Hawaii and publication of
the Notice of Acceptance in OEQC’s Environmental Notice, there will be a 60-day period for
an aggrieved party to file suit in circuit court. For the federal process, a 30-day no action
period following the publication of the Notice of Availability in the Federal Register will be
observed after which a Notice of Intent (to proceed with project implementation) can be
issued by the NRCS. The availability of the Notice of Intent will be widely-published and the
Notice will be sent to recipients of the Final Plan-EIS.

NRCS will use this Plan-EIS to request funds for the federal share of the installation
cost of the Selected Plan. The Sponsors will be responsible for obtaining the necessary local
funding from the state legislature or other sources. It is anticipated that appropriations will
be requested in increments. The implementation of the Selected Plan will depend on the
acquisition of both federal and local funding.

1.2 READER’S GUIDE
This reader's guide briefly describes the contents of this Plan-EIS.

A Table of Contents, List of Tables, List of Figures, Glossary of Abbreviations,
and a Metric Conversion Table are provided to make reading and using the Plan-EIS easier.

The Summary describes the plan in brief. Other sections should be consulted if
specific details of the project are desired.



Section 1. INTRODUCTION, provides background information about the
Waimea-Paauilo Watershed project and includes this Reader’s Guide.

Section 2. PROJECT SETTING, begins the body of the Plan-EIS. It describes
pertinent environmental, social, and economic information about the watershed area.

Section 3. PROJECT PURPOSE AND NEED, describes the purpose of the project
and demonstrates the need for the watershed project by describing and quantifying the
problems that need to be solved as well as the opportunities for enhancing the quality of life
in the watershed area, based on public concerns and desires. Table F, SUMMARY OF
PROBLEMS AND OPPORTUNITIES, provides a summary tabulation.

Section 4. FORMULATION AND COMPARISON OF ALTERNATIVES,
describes the formulation and comparison of the alternative plans and rationale for the
selection of the Selected Plan. Table L, SUMMARY AND COMPARISON OF
CANDIDATE PLANS, presents a tabular comparison of the plans considered as the
Selected Plan.

Section 5. SELECTED PLAN, describes the measures to be installed as proposed
by the Selected Plan. The following tables are included in this section (on blue paper for
ready reference):

Table 1 - Estimated Installation Costs

Table 2 - Estimated Cost Distribution

Table 3.A - Structural Data - Pipelines

Table 3.B - Structural Data - Kauahi Dam and Reservoir
Table 4 - Estimated Average Annual Costs

Table 6 - Comparison of Benefits and Costs

Section 6. ENVIRONMENTAL SETTING, EFFECTS, AND MITIGATION
MEASURES, describes the economic, environmental, and social effects of the Selected Plan
and any planned mitigation measures.

Section 7. CONSULTATION AND PUBLIC PARTICIPATION, documents the
opportunities provided for public participation and agency consultation throughout the
planning process.

Section 8. PLAN-EIS PREPARERS, is a table listing the names and qualifications
of the persons involved in preparing the various drafts of the Plan-EIS.

Section 9. INDEX, is available to make finding information about a particular
subject easier.

Section 10. REFERENCES, list the reports used in preparation of this Plan-EIS.

The Appendices consist of the following:

Appendix A - WATER RESTRICTION PERIODS, lists the water restriction
periods experienced by users of the WIS from 1965 to January 1997.



Appendix B - COMMENTS AND RESPONSES, includes written comments
received regarding the Draft Plan-EIS and letters of response.

Separate documentation with additional information regarding the environmental
evaluations conducted for the project have been prepared and are available for review by
request from the NRCS contact person listed below.

Comments or questions regarding the contents of this Plan-EIS may be referred to:

Kenneth M. Kaneshiro, State Conservationist
USDA, Natural Resources Conservation Service
Mailing address: P.O. Box 50004
300 Ala Moana Blvd., Room 4316
Honolulu, HI 96850-0050
Telephone number: (808) 541-2601
FAX number: (808) 541-1335.



2. PROJECT SETTING

2.1 LOCATION AND SIZE

The 143,900-acre Waimea-Paauilo Watershed is located on the northeast part of the
island of Hawaii, commonly referred to as the Big Island, which comprises the County of
Hawaii (Figure A). The watershed area is bounded by Highway 19 to the north and the town
of Paauilo to the east. The watershed area extends to the 8,000-foot level of Mauna Kea to
the south and to the Waikoloa Stream drainage to the west. The watershed area is located in
the following Tax Map Key (TMK) areas: 3rd Tax Division; 4-4-various, 4-6-various, 4-7-
various, 4-9-various, 6-3-various, 6-4 various, 6-5 various, 6-6 various, and 6-7 various.

2.2 LAND USE

Land use in the watershed area is strongly influenced by past and present agricultural
activity. A large majority of the land is used for grazing cattle (Table A). Approximately
12,200 acres along the Hamakua coastline were used for growing sugarcane until the closing
of the Hamakua Sugar Company in 1995. There are several forest reserves located partially
or wholly within the watershed area. A portion of the Kohala Forest Reserve is located in the
watershed area north of Waimea, the major population center in the watershed area as well
as the northern part of the island of Hawaii. Truck crops are grown on approximately 1,300
acres in the Lalamilo and Puukapu areas of Waimea.

Table A
PRESENT LAND USE
Waimea-Paauilo Watershed

Land Use Acres Percent
Grazing 115,492 80
Former sugarcane 12,200 8
Forest reserve 8,140 6
Urban and built-up 3,142 2
Cropland (truck crops) 1,324 1
Other - 3,602 3
Total 143,900 100

Land use as designated by the 1989 County of Hawaii, General Plan Land Use Pattern
Allocation Guide Map is shown in Table B and Figure B (County Landuse Districts). The
map was developed to assist county planners in making future land use determinations. Land
in the watershed area fall in seven out of the twelve possible designations, as described
below.

Intensive Agriculture: Sugar, orchard, diversified agriculture, and floriculture.
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Extensive Agriculture: Pasturage and range lands.

Urban and Rural - Medium Density: Village and neighborhood commercial and
residential and related functions (3-story commercial; residential - up to 35 units per

acre).

Urban and Rural - Low Density: Single family residential in character, ancillary
community and public uses, and convenience type commercial uses.

Urban Expansion Area: Allows for a mix of high density, medium density, low
density, industrial and/or open designations in areas where new settlements may be
desirable, but where the specific settlement pattern and mix of uses have not yet been
determined. Within areas designated for development as resorts, portions of the resort
area may be included in the urban expansion area.

Industrial Area: These areas include uses such as manufacturing and processing,
wholesaling, large storage and transportation facilities, and light industrial uses.

Conservation Area: Forest and water reserves, natural and scientific preserves, open,
lands within the State Land Use Conservation District.

The watershed area does not include any land designated Urban and Rural - High
Density (commercial and multiple residential); Resort Area (hotels); Orchard (rocky land
suitable of orchards); University; or Open (parks and historic sites).

Table B
LAND USE PATTERN ALLOCATION
Waimea-Paauilo Watershed

Designation Acres Percent
Intensive Agriculture 64,900 45
Extensive Agriculture 66,300 46
Urban and Rural - Medium Density 340 <1
Urban and Rural - Low Density 3,200 2
Urban Expansion Area 660 <1
Industrial Area 360 <1
Conservation Area 8,140 6
Total 143,900 100
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2.3 LAND OWNERSHIP

The following table lists land ownership acreage and percentages in the watershed
area. Figure C illustrates land ownership in the watershed area.

Table C
LAND OWNERSHIP
Waimea-Paauilo Watershed

Landowner Acres Percent
Private 88,629 61
State of Hawaii (nof including DHHL) 29,840 21
Department of Hawaiian Home Lands 25,406 18
County of Hawaii 25 <1
Total 143,900 100

All Department of Hawaiian Home Land parcels and State roadways are ceded lands
which were conveyed to the State from the federal government through Sections 5(b) and 5(e)
of the Admissions Act. Many of the non-DHHL parcels owned by the State of Hawaii,
including road rights-of -way and public facility sites are ceded lands. Approximately 1.75
million acres of Government and Crown Lands were ceded to the United States, when
Hawaii was annexed in 1898.

2.4 POPULATION AND ECONOMY

The resident population of the island of Hawaii was about 120,000 based on the 1990
census. The major industries on Hawaii are tourism and agriculture.

The resident population in the watershed area was estimated at about 8,800 based on
the 1990 census. This includes the residents of three communities, Waimea (Kamuela),
Honokaa, and Paauilo which lie wholly or partially within the watershed area boundaries.
Although Waimea Town is the major population and business center in the watershed area, as
well as the entire northern region of the island, it remains a rural farming and ranching
community. An area undergoing rapid growth, the resident population of Waimea grew from
1,179 in 1980 to 5,972 in 1990, an increase of about 500 percent. Honokaa and Paauilo are
predominantly agricultural communities which are in transition from sugarcane growing and
processing to diversified agriculture production.

2.5 AGRICULTURE

Total value of crop and livestock sales for the island of Hawaii topped $159 million in
1994, over 30% of the approximately $502 million in sales statewide.

Agriculture is the major source of employment and income in the watershed area.
Until recently, sugarcane production was the major agricultural industry in the watershed
area, with about 12,200 acres of sugarcane grown along the Hamakua coast region.
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Dwindling profits caused the closing of the area’s major sugarcane plantation in 1995. The
State of Hawaii and private enterprises are looking for alternative agricultural uses for the
former sugarcane lands.

The primary agricultural industries in the watershed area at the present time are the
production of irrigated truck crops and cattle ranching on open pasture lands. The watershed
area is one of the most important agricultural areas in the State of Hawaii.

2.5.1 Irrigated Truck Crops

The Waimea area is one of the major truck crop producing areas in the State of
Hawaii. The value of crops grown with water from the WIS is estimated at over $2 million
and includes nearly two-thirds of the Chinese cabbage, celery, head lettuce and romaine
lettuce grown in the State. Broccoli, cauliflower, head cabbage, romaine lettuce, burdock and
daikon are also commonly grown. Several farms in the area grow flowers such as roses and
carnations in greenhouses and tuberoses in fields.

At the present time, there are about 1,324 acres of cropland used for the production of
truck crops in the watershed served by the State-run Waimea Irrigation System (WIS). The
cropland is concentrated in three main areas: Lalamilo, Puukapu, and Department of
Hawaiian Home Lands (DHHL) farmlots. Average farmlot size is about 16 acres. The
farmlots are intensively farmed, with crops grown year-round and several crops produced
per year. The Lalamilo and Puukapu farmlots are privately-owned by individual farmers.
Farmers must be of native Hawaiian descent in order to lease and farm a DHHL lot.

Of the total 1,324 acres, 892 acres are cultivated, with the remaining acres being used
for farm roads, windbreaks, and buildings. Of the 892 acres, approximately 624 acres are
irrigated at any one time, allowing for non-irrigated periods between crops and during
harvesting. Sprinkler irrigation systems are commonly used. Table D shows the cropland
acreage and number of farmlots in each area.

When planning for the Plan-EA was being conducted in the late 1980’s, three new
areas were designated as future cropland expansion areas. These areas were the Lalamilo
Agricultural Park, DHHL Farmlots Phase I, and the DHHL Farmlots Phase II. Expansion of
the WIS distribution system to serve DHHL Phase I and II farmlots is currently underway.
Total cropland acreage for these two areas is 391, of which an estimated 301 acres will be
cultivated and 211 acres actively irrigated. Irrigated acreage in the existing Puukapu
farmlots is also expected to increase by 39 acres based on applications on file with the WIS.
These acres are expected to be in production under Future Without Project Conditions
(Figure D).

The remaining cropland expansion area is the Lalamilo Agricultural Park. The state-
operated agricultural park has been tentatively sited in an area between the existing Lalamilo
farmlots and the Puukapw/DHHL farmlots. The development of the site is pending the
availability of irrigation water and the acquisition of the land. Total cropland area is 270
acres, of which an estimated 163 acres can potentially be cultivated and 115 acres can
potentially be irrigated.

11



Table D

WAIMEA IRRIGATION SYSTEM -
CROPLAND SERVICE AREA
Waimea-Paauilo Watershed

Total Cultivated Irrigated

Condition/Area Farmlots Acres Acres Acres
PRESENT
Lalamilo 28 2870 443 310
Puukapu ' 24 370 230 161
DHHL 29 284 219 153
TOTAL PRESENT 81 1,324 892 624

FUTURE WITHOUT PROJECT

Lalamilo 28 670 443 310
Puukapu 24 370 285 200
DHHL 29 284 219 153
DHHL - Phase I 45 226 174 122
DHHL - Phase II 33 165 127 89
TOTAL FUTURE WITHOUT PROJECT 159 1,715 1,248 874

POTENTIAL EXPANSION AREA
Lalamilo Agricultural Park 8 270 163 115

TOTAL (FUTURE + EXPANSION) 167 1,985 1,411 989

2.5.2 Cattle Ranching

Cattle ranching is the other important agricultural industry in the project area. There
are approximately 115,500 acres of grazing land in the watershed area used for cattle
ranching (Table E).

A large portion of the 225,000-acre Parker Ranch is located in the watershed. Parker
Ranch has approximately 23,608 animal units on the 50,400 acres located in the watershed
area. The ranch is a cow-calf operation on rangeland, with cattle being shipped to the
mainland for finishing.

DHHL and privately-owned ranchlots make up the remaining grazing land. As with
the DHHL farmlots, individuals must be of native Hawaiian descent in order to lease a
DHHL ranchlot. Smaller DHHL ranchlots or ranches are subsistence type, with larger
ranches being commercial cow-calf operations. The privately-owned ranches are mostly
commercial cow-calf operations. One 239-acre parcel in the private ranch area was recently
converted to golf course.

12
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The DHHL and some private ranchlots have been identified as potential areas which
can be serviced by the WIS (Table F). With an adequate supply of stockwater, ranchers
could increase their livestock herds because they could more efficiently manage their
operations and because they would be able to implement intensive grazing methods. See
Figure D for location of the potential grazing land service areas.

Intensive grazing methods are based on proper distribution of animals in pasture.
Through management techniques and practices to optimize the production of forage plants
and assure full utilization of the forage, ranchers can increase their herd size during most
periods. Management practices will be included in the Conservation Plans that are prepared
for each ranch.

Practices that will be recommended to improve distribution of livestock for efficient
Jforage use include the following. Fencing to reduce pasture size allowing a concentration of
animals to graze for short periods between long rest periods. Concentrated grazing will
allow full and uniform utilization of the forage. Installation of livestock water facilities in
locations distributed so optimum travel distances from pasture to water are not exceeded.

Soil erosion from grazing land will be reduced as a result of improved vegetative
cover.

Table E
GRAZING LAND AND LIVESTOCK
Waimea-Paauilo Watershed

Animal
Condition Ranchlots Acres Units
PRESENT & FUTURE WITHOUT PROJECT
Parker Ranch 1 50,400 23,608
DHHL 239 20,582 9,862
Other private 70 44,510 10,327
TOTAL 310 115,492 43,797
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Table F
‘POTENTIAL GRAZING LAND SERVICE AREAS
AND LIVESTOCK PRODUCTION
Waimea-Paauilo Watershed

Animal
Condition Ranchlots Acres Units
PRESENT & FUTURE WITHOUT PROJECT
DHHL 239 20,582 9,862
Other private 26 2,380 988
TOTAL 265 22,962 10,850
POTENTIAL WITH LIVESTOCK WATER SUPPLY
DHHL 239 20,582 17,447
Other private 26 2,380 1,593
TOTAL 265 22,962 19,040
INCREASE 0 0 8,190

2.6 CLIMATE -

The climate in the watershed area is characterized by moderate variations in annual
temperature, and significant variations in average annual rainfall. The average annual
temperature varies from 75© F. at the coastline to 400 F. on the upper slopes of Mauna Kea
(Figure E). The average annual rainfall varies from over 175 inches in the Kohala Mountains
to 20 inches south of Waimea. This variation occurs in a distance of about 4 miles. Rainfall
is not uniform throughout the year. Rainfall is highly dependent on trade wind patterns
which occur in island regimes. One major deficiency of this regime is that occasionally, the
trade wind pattern is disrupted. When this happens, rainfall diminishes over the island
mountain ranges and should such occurrence last over an extended period longer that several
weeks, then the surface flows are depleted which causes severe drought conditions that last
from 30 to 90 days or more.

2.7 WATER SUPPLY SYSTEMS

There are three major water supply systems in the Waimea-Paauilo Watershed area,
the WIS, the Parker Ranch System, and the County Department of Water Supply domestic
water system.

2.7.1 Waimea Irrigation System

At the present time the State-operated Waimea Irrigation System (WIS) provides
irrigation water to the existing cropland areas of Lalamilo, Puukapu, and DHHL. The WIS
was put into operation in 1961 with the construction of the 60-mg Waimea Reservoir. In

15
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1963 the WIS served 99 irrigated acres with approximately 86 millions gallons. By 1986 the
WIS served 487 irrigated acres with 368 million-gallons. From July 1995 to June 1996 the
WIS served about 514 acres with 432 million gallons. Farmers currently pay 16 cents per
1,000 gallons plus a $2.25 per acre per month service charge on each irrigated acres. At the
present time, no stockwater is provided by the WIS. The WIS will soon service the DHHL
Phase I and II cropland expansion areas.

The source of water for the WIS is five perennial surface water streams located on
State-owned land in the Kohala Forest Reserve. The Upper Hamakua Ditch (UHD) serves as
the WIS collection system, with intake structures on five of the streams. The major streams,
Kawainui, Kawaiki, and Alakahi, contribute most of the flow, with Waima and Koiawe
Streams providing lesser amounts. See Figure F.

The UHD was constructed in the early 1900’s by the Hawaiian Irrigation company to
flume cut sugarcane to the coastal processing mills and to later irrigate the sugarcane fields of
the Honokaa Sugar Plantation. The ditch was extended during the period of 1915 to 1922 to
supply the Puu Pulehu Reservoir. The UHD consists of man-made open ditches, tunnels,
stream diversion works, and natural stream sections. During the peak of its use the UHD was
23 miles long. On August 1, 1948, the Hawaiian Irrigation Company surrendered the license
for the ditch system to the government. When Hawaii attained statehood in 1959, the
responsibility for the UHD and 4,547 acres of the Kohala Forest Reserve water source was
absorbed by the DLNR. At the present time, 8 miles of the ditch is being used as the
collection system for the WIS and the 15 miles of ditch beyond the Puu Pulehu Reservoir is
not being used and has been covered up or destroyed for the most part. Operational control
of WIS was transferred to DOA, but under agreement, DLNR continues to assist with
improvement projects.

The State DLNR is rehabilitating the UHD based on the 1986 investigation and
evaluation report (Report R-77). The report estimated that during low flows of 4 million
gallons per day or less, an estimated 50 to 75 percent of collected water was being lost in
transport. Repairs to four of the five man-made sections of the UHD have been completed.
Repairs to the remaining man-made section, Kawainui, is pending acquisition of State
funding. No improvements are planned for any of the natural stream sections of the ditch.
The completion of the UHD repairs should result in a high efficiency retention of 90 to 95
percent of the flows below 4 million gallons per day.

Table G displays the historic monthly flows at USGS Station 16726000 located above
the Waimea Reservoir intake. While period of record extends from 1975 to the present, due
to problems related to retrieval of the data, the records for this gage station are rated "poor"
by USGS. Records from 1984 to 1990 are unreliable and are not used. Only instantaneous
discharge measurements are available for the 1992 to 1994 water years. Table H indicates
the variability of flow in the Upper Hamakua Ditch by displaying the monthly flow rate
which will be exceeded for percentages of time.
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Table G
UPPER HAMAKUA DITCH FLOW RECORD
Waimea-Paauilo Watershed

Water Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug  Sep Annual
Year MG/month MG

1975 23 172 184 173 207 378 301 201 136 270 292 72 2412
1976 259 162 81 174 145 368 352 230 160 243 194 104 2,472
1977 150 336 173 20 57 296 421 191 180 460 385 130 2,797
1978 192 120 122 199 25 303 180 188 302 522 394 242 2,789
1979 218 256 253 191 187 188 107 139 97 115 45 72 1,866
1980 58 164 108 38 45 320 316 242 159 187 173 158 1,990
1981 165 168 16 6 84 80 53 53 59 57 100 57 897
1982 115 209 205 190 126 394 349 378 168 518 355 326 3,334
1983 130 176 246 22 24 73 339 404 302 322 259 322 2,620
1995 118 220 170 101 11 72 171 200 211 240 246 101 1,861

Table H
UPPER HAMAKUA DITCH FLOW FREQUENCY
Waimea-Paauilo Watershed

Excee- Oct Nov Dec Jan Feb Mar Apr May Jun Jul  Aug  Sep Annual
dence MG/month MG

80% 112 155 122 89 71193 202 174 139 229 19] 124 1,800
50% 140 194 152 111 89 242 253 218 173 286 239 155 2,250
20% 174 241 189 138 111 301 315 271 215 357 297 193 2800

The WIS storage system consists of two reservoirs with a combined storage of 161
million-gallons (MG). The Waimea Reservoir is a concrete-lined earthen dam, located three
miles northeast of Waimea Town. It has a design capacity of 60 MG, of which 51 is usable.
The Waimea Reservoir, with its bottom elevation at 2,935 feet, provides gravity flow to the
currently served farming areas. The second reservoir, Puu Pulehu (formerly known as the
Puukapu Reservoir) was enlarged from 40 MG to 110 MG in 1986 and lined with watertight
geomembrane in 1994. Water stored in the Puu Pulehu Reservoir, at an elevation of 2,830
feet, is pumped into Waimea Reservoir before distribution to farms. The 4.5-million-gallon
Lalamilo Reservoir is connected to the WIS distribution system but is not used in normal
operations due to its low elevation.

A concrete inlet structure which diverts water from the UHD to the Waimea Reservoir
is located in the Waima Section of the UHD approximately seven miles from the first
diversion at Kawainui Stream. A 2,830-foot-long 24-inch ductile iron pipeline conveys water
from the inlet to the Waimea Reservoir.

Below the Waimea Reservoir inlet, the UHD uses a section of natural stream (Lalakea
Stream) which subsequently connects to the final operational section of the UHD, the Puu
Pulehu Section which leads to the 110-MG Puu Pulehu Reservoir. The Puu Pulehu Section
was constructed in the 1920s and is newer than the other four UHD sections. Recent DLNR
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repairs to the Puu Pulehu Section have been completed. Water enters the Puu Pulehu Section
of the UHD only sporadically, when heavy rains in the mauka areas increase the UHD flow
substantially. When the Puu Pulehu Reservoir is full, a control gate located where the natural
stream meets the Puu Pulehu Section diverts the excess flow into a headwater tributary of the
Lalakea Stream at about the 2,920-foot elevation. The Lalakea Stream flows seaward and
joins Hiilawe stream at about the 200-foot elevation. Hiilawe Stream in turn flows into
Wailoa Stream, the major stream in Waipio Valley.

The main distribution system from the Waimea Reservoir consists of nearly two
miles of 24-inch diameter ductile iron pipeline to the Puukapu and DHHL farmlots and an
additional two miles of 18-inch diameter ductile iron pipeline to the Lalamilo farmlots.
Pipeline diameters within the service areas vary between 18-inches and 8-inches.

The State Department of Agriculture presently owns one fully developed well
completed by the DLNR in spring of 1996. It is located approximately 2,000 feet north of
the Waimea Reservoir. The well is 1,200 feet deep with a capacity of 1,000 gpm using a
600-hp motor. The cost of pumping water from the well is estimated to be $0.75 to $1.00
per 1,000 gallons. The well is not normally in use and has been retained for emergency
backup supply by the Department of Agriculture. The County Department of Water Supply
has also requested and received permission to connect to the well for emergency domestic
water supply. A shallow well was also tested at the site but remains undeveloped awaiting
legislative appropriation. The shallow well is used as a monitoring well.

2.7.2 Parker Ranch System

The Parker Ranch has a private water system which diverts surface water from the
upper reaches of the Alakahi, Kohakohau, and Waikoloa streams, upstream from the
corresponding WIS and domestic water system intakes. Water is carried by pipelines to
storage tanks and reservoirs for exclusive use by Parker Ranch livestock operations located
south and southeast of Waimea.

2.7.3 Department of Water Supply System

The Department of Water Supply (DWS) system is a domestic water system operated
by the County of Hawaii. It takes flow from the Waikoloa and Kohakohau streams and
stores the discharges in three 50-MG and one 8-MG reservoirs before treatment and
distribution of the water to its customers.

In emergency drought situations in the past, water was drawn from the UHD to
supplement the domestic water system.

The DWS system services all the households in Waimea and also provides livestock
drinking water to many private and DHHL ranches in the watershed area. The domestic
system now provides approximately 42 million gallons per year to 11,600 animal units on
about 26,000 acres.

20



2.8 GEOLOGY AND SOILS

The Island of Hawaii, the largest in the Hawaiian Archipelago, was built by five
major volcanoes. Kohala Mountains, a long-extinct shield volcano, forms the north end of
the island and the upper watershed.

The Waimea Plain area of the watershed was also influenced by eruptions and
associated deposits from Mauna Kea immediately southeast of the project. While Mauna
Kea has not been active within historical times, ashfalls and cinder deposits originating form
this volcano are the parent materials for many of the soils in the watershed. Volcanism
continues to occur on the Island of Hawaii, most notably at Mauna Loa and Kilauea
Volcanoes to the south of the watershed. Figure G is a map showing the general soils
families present in the watershed area. Following is a description of the soil families.

1. Typic Hydrudands and 3. Hydrudands are typically deep to very deep soils derived
from volcanic ash. These soils are in higher rainfall areas that seldom allow soil drying
except in the surface few inches. The ash is highly weathered and textures are fine. Strength
when moist is low and have poor trafficability. Total water holding capacity is very high and
available water holding capacity is high. Traffic pans can seriously restrict water movement
and root penetration. Uncompacted cultivated soils have a moderate to moderately slow
water permeability. Organic matter amounts are very high, pH values are slightly to strongly
acid and liming rates can be high for acid sensitive crops. Phosphorous fixation can be very
high. Nitrogen leaching can be high due to high precipitation but may be sequestered below
the root zone due to high anion exchange capacity. Nitrates can still reach the water table
after several years.

2. Acrudoxic Hydrudands have properties similar to Soil Family 1 except have lower
cation exchange capacity (CEC) under field conditions. These soils have less calcium,
magnesium and potassium holding capacity requiring more careful monitoring unless limed
(which increase the CEC).

4. Hydric Hapludands hold somewhat less total and available water than soils in
Group 1 or 2 and should be slightly more trafficable in most areas. Other properties are
similar to Families 1 and 2.

5. Aquic Placudands are highly weathered volcanic ash soils with properties similar
to Families 1 and 2 except that they have a perched water table and a thin ironstone sheet
shallow to the surface.

6. Dystric Haplustands have a dry season. They have moderately low base cation
content, acid, and are of higher strength than soil in Group 1 or 2. P-fixation is slightly

lower.

7. Calcic Haplustands have high base status, a distinct dry season, are deep to
moderately deep to rock, and have moderately high wind erodibility if bare.

8. Humic Haplustands are deep to moderately deep volcanic ash soils and have very
fine sandy loam to silt loam textures. They have moderate to hi gh base cation status and
organic matter content. They have a distinct dry season, are well-drained, fix moderately
high amounts of phosphorous, and have a moderately high to high wind erodibility potential.
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Water holding capacity is high, but can form traffic pans. Trafficability is good, if not too
moist.

9. Typic Vitritorrands are moderately deep to deep sandy loam and loamy sand
volcanic ash soils under an aridic climate. They are droughty, wind erosive, and have a high
leaching potential if irrigated.

10. Typic Ustivitrand soils are like Soil Family 10 but have enough seasonal
moisture in most years to grow one short season crop although supplemental irrigation should
be available.

11. Histic Placaquepts are soils with organic surface layers underlain by weathered
ash and bedrock and are moderately deep and wet throughout the year. They occur in the
highland fog forest of the Kohala Mountains.

12. Vitrands are volcanic ash soils comprised dominantly of cinders. They are
usually deep, stratified, well drained, and less productive than surrounding finer textured
soils. Also included are arid area sandy loam soils that may be stony.

13. Cinder land consists of deposits of cinders with some larger and smaller size
materials that are sparsely vegetated or base. These deposits are relatively young and soils
have not formed.

14. Lava is made up of a’a and pahoehoe flows with inclusions of shallow typically
sparsely vegetated soils or Typic Tropofolists are shallow organic soils on uplands that
formed in a’a flows and are well drained. Some areas are over pahochoe. Because they are
shallow, they are droughty and susceptible to leaching nitrogen, phosphorous, other nutrients
and pesticides. They can be well suited to crops such as coffee, papaya, and avocados if
properly managed.

The major cropland soils in the Waimea area are Kikoni silt loam, very fine sandy
loam, and Waimea very fine sandy loam. Both of these soils are in soil family 8. Humic
Haplustands. These are deep, well drained soils on nearly level uplands. They are formed in
volcanic ash. Wind erodibility of these soils is moderate and wind velocities are erosive on
most sites. Wind breaks are reccommended. Water erosion hazard is moderate. A primary
difference between these two soils is the effective rooting depth, which is 40 to 60 inches for
Waimea and 60 inches or more for Kikoni.

Both soils are considered “prime agricultural soils” and when irrigated, 86 percent
canbe classified as “Prime Farmland” nationally and “Prime Agricultural Land” in Hawaii.
Figure H shows the location of the prime agricultural soils in the watershed area. According
to the NRCS Hawaii land classification system, “Prime Agricultural Land” is land best suited
for the production of food, feed, forage, and fiber crops. The land has the soil quality,
growing season, and moisture supply needed to produce sustained high yields of crops
economically when treated and managed, including water management, according to modern
farming methods.

With 624 acres of irrigated cropland in the watershed area at the present time,
approximately 537 acres can be classified as Prime Agricultural Land. Under Future Without
Project Conditions, irrigated cropland acres will increase to 874 acres with 752 acres
classified as Prime Agricultural Land.
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Both soils are very fertile with liming not normally necessary except for the most acid
sensitive crops where prior fertilization has acidified the upper part of the soil. These soils
can fix moderately large amounts of phosphorous. Truck crop production may benefit from
banding of phosphorous which reduces application rates. Permeability is moderately rapid
and the leaching potential of nitrates and potassium could be high during rainfall or irrigation
events that exceed the available water holding capacity of the root zone. Smaller, more
frequent applications of nitrogen fertilizer is recommended during the rainy season.

Irrigation is required due to seasonal rainfall, short droughts during the rainy season,
low available water holding capacity and high wind velocities. Smaller, more frequent
applications are recommended along with careful field moisture monitoring. Tillage pans
have been noted in these soils. Probe rods should be used to detect restricting layers. These
should be removed by subsoiling.

2.9 HAWAIIAN HOME LANDS

Through the Hawaiian Homes Commission Act of 1920, the United States
government assumed a trust responsibility to benefit and rehabilitate native Hawaiians. The
Act was intended to improve the well-being of the socially and economically disenfranchised
native people and reverse the precipitous decline in the native Hawaiian population. The
cornerstone of the Act set aside approximately 188,000 acres of government-held land for
leasehold homesteading by native Hawaiians. In 1959, when Hawaii attained statehood,
most of the trust obligation was transferred to the State of Hawaii. The Hawaiian Homes
Commission and the Department of Hawaiian Home Lands (DHHL) were established to
administer the provisions of the Hawaiian Homes Commission Act and Admission Act.

The Department of Hawaiian Home Lands administers approximately 23,800 acres of
homestead land in the watershed area. The homestead leases include 114 residential lots
between 1/4 acre and one acre in size, 104 agricultural lots between 5 and 30 acres in size,
and 202 pastoral lots ranging in size from 10 to 300 acres.

The DHHL is responsible to secure legislative funding to provide infrastructure
improvements and service to the homestead areas. The lack of infrastructure, such as
agricultural water supply, in some of the homestead areas contributes to a low level of
farming and ranching activity. Other impediments to full economic development of the
homestead lots include lack of sufficient capital for on-farm improvements and insufficient
opportunities to obtain necessary skills. The DHHL has recently accelerated their program
for infrastructure development and making funds available to homesteaders. The DHHL has
also begun to assert its rights to water for DHHL development.

The community group representing the interests of the Hawaiian homesteaders in the
watershed area is Waimea Hawaiian Homesteaders’ Association.
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2.10 RARE AND UNIQUE ENVIRONMENTAL RESOURCES

The General Plan for Hawaii County (1989) describes the economic, energy,
environmental quality, flood control and drainage, historic sites, natural beauty, natural
resources and shoreline, housing, public facilities, public utilities, recreation, transportation,
and land use resources and controls of the nine districts of the island of Hawaii, including
South Kohala.

The Waimea region is associated with cattle ranching, conjuring images of paniolo,
horses and cows. While there are other areas of the state where ranching takes place, the
predominance of the Parker Ranch, the long history of cattle ranching in the area, and the
wide open rangeland of the Waimea Plain have created a strong association of cattle
ranching with Waimea.

Waimea is one of the most productive areas for vegetable crops in the state. Many
cool weather crops that cannot be grown elsewhere in Hawaii are grown, including cabbage,
celery, and lettuce.

The nearby landforms that are culturally important are the Kohala Mountains,

Mauna Kea, and Waipio Valley. The cinder cone hills, especially Puu Laelae, Puu Hokuula,
and Puuiki, have significant natural beauty.

For significant archaeological resources see Section 6.3.4 Cultural Resources. For
significant unique or rare plant and wildlife resources see Section 6.3.13 Threatened and
Endangered Species.
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3. PROJECT PURPOSE AND NEED

3.1 PROJECT PURPOSE

The purpose of the Waimea-Paauilo Watershed project is to alleviate the agricultural
water shortage problems caused by the inadequate quantity and distribution of water for crop
irrigation and livestock drinking water (stockwater) in the watershed area. The project
purpose under PL.83-566 is agricultural water management.

Specifically the Sponsors requested that the project provide an adequate and
consistent supply of irrigation water to the Lalamilo, Puukapu, DHHL farmlots (including the
Phase I and II expansion areas), and the proposed Lalamilo Ag. Park farmlots and also
stockwater to existing DHHL and other small non-DHHL ranchlot areas shown in Table F.
These farmlot and ranchlot areas are here after referred to as the “service area,” as opposed to
the entire 143,900 acre “watershed area.”

3.2 PROBLEMS AND OPPORTUNITIES

The inadequate quantity and distribution of crop irrigation and livestock drinking
water in the service area cause an estimated $1,670,400 in agricultural losses, measured as
average annual net income losses for farmers and ranchers in the service area. Agricultural
losses are expected to increase to an estimated $3,750,000 in the future as more land is
brought into production with no additional water supplies. The following table summarizes
these losses.

Table I

SUMMARY OF PROBLEMS AND OPPORTUNITIES
Waimea-Paauilo Watershed

Estimated Average Annual Losses
Problem or Opportunity Present Conditions Future Without Project
Conditions
Crop  Livestock Total Crop  Livestock Total
€ $) &) ® 6] ®
Losses due to water shortages 572,400 53,200 625,600 2,616,900 53,200 2,670,100

Limited expansion opportunities 663,600 266,300 929,900 663,600 266,300 929,900

Water pumping costs 114,900 0 114,900 150,000 0 150,000

Total 1,350,900 319,900 1,670,400 3,430,500 319,500 3,750,000
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3.2.1 Crop Losses Due to Water Shortages

Service area truck crop farmers have been plagued by water shortage problems which
have been exacerbated by droughts since the 1960’s. Often the WIS cannot supply adequate
irrigation water to farmers in the existing service areas of the Lalamilo, Puukapu, and the
DHHL farmlots.

The most readily available source of agricultural water in the watershed area has been
the surface water streams of the Kohala Mountains, which provide water to the WIS via the
UHD. The Kohala Mountain streams are flashy, with the tendency to have high flows in the
streams and in the UHD only during heavy rainfall periods.

Rainfall in the Kohala Mountains is dependent on trade wind patterns. When the
trade wind pattern is disrupted, rainfall diminishes over the island mountain ranges. Should
such occurrence last over an extended period longer that several weeks, then the surface
flows are depleted which causes severe drought conditions which can last for 90 days or
more. y

During drought periods, when the water levels in the two existing WIS reservoirs
decrease, voluntary and sometimes mandatory water use restrictions are imposed on farmers.
See Appendix A for a listing of water restriction periods for the WIS. Water use restriction
periods have lasted for over half a year. Inadequate water supply cause reductions in crop
quality and yield, total crop losses, reductions in new plantings, and disruptions in marketing
patterns. Agricultural losses, measured as net income losses for the affected farmers, have
been estimated at $572,400 on an average annual basis under present conditions.

Although the DLNR rehabilitation of the UHD will reduce ditch leakage, the present
storage capacity afforded by the Waimea and Puu Pulehu reservoirs will continue to limit the
ability of the WIS to supply adequate irrigation water during dry periods. This is evidenced
by recent water restrictions imposed on WIS customers. . A water conservation notice was
issued in February 1995 and not lifted until August 1995. A notice was issued again in
September 1995, with a reminder to conserve water issued in December 1995, and critical
water status reached in January 1996. The restriction was not lifted until March 1996.

When the DHHL Phase I and Phase II expansion areas come into production in the
near future, water shortages and agricultural losses will be become even more acute. The
reliability of water supply from the WIS will drop to 68 percent and water restrictions will
become more frequent and severe. Reliability is an indicator of the annual frequency of
providing an adequate water supply. Farmers will experience further reductions in crop
quality and yield, total crop losses, reductions in new plantings, and disruptions in marketing
patterns. Agricultural losses, measured as net income losses for the affected farmers, will
increase to an estimated at $2,616,900 on an average annual basis under Future Without
Project Conditions.

The water shortages and water restrictions not only affect the farmers, but also result
in farm employees’ wage and/or job losses. Agriculture-related businesses and tax revenues
are also adversely affected. The greenery and open-space setting provided by the agricultural
industry benefits tourism. Because the truck crop and livestock industries in the watershed
area are such an important part of the region’s economy their continued viability is essential.
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3.2.2 Limited Cropland Expansion Opportunities

The inadequate quantity and distribution of irrigation water limits opportunities to
expand crop production into new areas.

Increasing the production of truck crops is a desired goal of both the State of Hawaii
and County of Hawaii governments. See section 6.5 Relationship to Other Plans, Policies,
and Controls. According to the Statistics of Hawaiian Agriculture, 1994, Hawaii’s farmers
produced approximately 29 percent of the fresh vegetables consumed in the State in 1994,
The remaining 71 percent was imported. The climate and fertile soils of the Waimea make it
ideal for growing truck crops, if irrigation water is available.

In an effort to increase local crop production, the State of Hawaii plans to develop the
Lalamilo Ag. Park to provide farmlots which can be leased at affordable rates. The
inadequate storage capacity of the WIS prevents the expansion of irrigation water distribution
system and crop production in the 270-acre Lalamilo Ag. Park.

Of the total cropland in the Lalamilo Ag. Park, potential irrigated acres have been
estimated at 115 acres. The net income that could be generated from these acres has
estimated at as $663,600 on an average annual basis under present conditions, assuming a
100% reliable water supply. The Ag. Park is not expected to be developed under Future
Without Project Conditions.

3.2.3 Livestock Losses Due to Water Shortages

Ranchers in the potential service area experience income losses due to the higher cost
of using treated domestic water for stockwater. Most of the DHHL and private ranchers
must rely on the County DWS domestic water system for livestock drinking water
(stockwater) because a source of agricultural water is not available to them. Current WIS
policy prohibits providing stockwater to ranchers. Domestic water rates are high in
comparison to agricultural water rates charged by the WIS. DWS customers pay about $1.50
per thousand gallons in comparison to $0.16 per thousand gallons, plus an acreage fee for
WIS water. An estimated 40 million gallons per year of domestic water is used for
stockwater in the potential service area.

Like the WIS, the DWS system is dependent on rainfall and streamflow in the Kohala
Mountains. The DWS system is likewise subject to water shortages and water use
restrictions when water levels in its reservoirs are low. During water short periods, livestock
consumption is the first to be curtailed. The efficient management of livestock operations is
hampered because ranchers must sometimes move their cattle to other areas, haul in water in
tanks, or sell their cattle prematurely. During severe droughts, cattle have died due the lack
of both drinking water and forage.

Income losses for the affected ranchers have been estimated at $53,200 on an average
annual basis under present conditions. This amount is not expected to change under Future
Without Project Conditions.
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3.2.4 Limited Livestock Expansion Opportunities

The inadequate quantity and distribution of stockwater limits opportunities to expand
or increase livestock production on existing grazing lands.

Island ranchers are unable to help reduce the amount of beef imports into the State of
Hawaii. Of the total amount of beef and veal consumed in the State during 1994, only 31
percent was raised locally. The main supply came from the mainland U.S. (54 percent) and
foreign sources (15 percent).

With an adequate supply of stockwater, ranchers could increase their livestock herds
because they could more efficiently manage their operations and because they would be able
to implement intensive grazing methods. Potential grazing land service areas and livestock
production is shown in Table F. The net income that could be generated from the additional
animal units that could be produced, are considered “agricultural losses” and have estimated
at $266,300 on an average annual basis under present conditions. This amount is not
expected to change under Future Without Project Conditions.

3.2.5 Water Pumping Costs

At the present time, water is pumped from the 110-MG Puu Pulehu Reservoir, located
at the 2,830-foot elevation, to the 60-MG Waimea Reservoir, located at the 2,935-foot
elevation, before distribution to the existing farms serviced by the WIS. Water pumping
costs have been estimated at $114,900 per year under present conditions. The cost is
expected to increase to an estimated $150,000 per year under Future Without Project
Conditions as more water will have to be pumped in order to service the additional irrigated
acres in DHHL Phase I and Phase II farmlots presently being developed.

3.2.6 Natural Resources Conservation and Protection

There is a need to continue ongoing conservation planning efforts to attain the sound
use and management of natural resources, particularly soil and water, in the Waimea-Paauilo
Watershed area.

The projected increase in farming and ranching activity will increase the potential for
higher soil erosion rates and poor water management. Inexperienced operators may
implement farming practices that degrade the soil and water resource base. Well-established
irrigation technology may be directly transferred to new cropland without consideration of
water conserving irrigation systems that may also provide economic advantages.

On existing farms and ranches, additional water conservation measures need to be
considered as a means of alleviating the water shortage problems.

The NRCS provides technical assistance to farmers and ranchers to develop
conservation plans through conservation districts such as the Mauna Kea Soil and Water
Conservation District. Conservation plans prescribe practices such as cross-slope farming,
terraces, crop rotation, cover crops, grassed waterways, and field diversions to conserve soil
on farms. Water conservation practices for cropland include irrigation scheduling, drip
irrigation, windbreaks, and mulching. Livestock management practices such as paddock
rotation, cross fencing, water trough management, noxious weed control, and tree plantings
for wind protection and shade serve to raise productivity by caring for plant, soil and water
resources.
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Operators of DHHL lots are required to have a conservation plan for their farms and
ranches. Many other non-DHHL farmers and ranchers in the service area also have
conservation plans.

Incentive payments and cost-sharing for the implementation of conservation practices
is available through the Environmental Quality Incentives Program, a USDA program
administered by the NRCS with assistance from the Farm Service Agency (FSA). Other
potential sources of USDA financial assistance include the Wetlands Reserve Program,
Wildlife Habitat Incentives Program, and Forestry Incentives Program.

3.2.7 Hawaiian Homes Commission Act

An opportunity exists to support the goals of the Hawaiian Homes Commission Act.
The Act was passed by the U.S. Congress in 1921 to improve social and economic conditions
of native Hawaiians. Under the Act, about 1 88,000 acres of public land was made available,
through the jurisdiction of the Hawaiian Homes Commission, to be leased out to native
Hawaiians with 50 percent or more native blood, at a nominal fee for 99 years. F. ollowing
statehood, administration of the program was transferred to the Department of Hawaiian
Home Lands.

Through this Act and other actions the federal government, and later the state
government, affirmed the trust responsibility to the native Hawaiian people. Much of the
land set aside for agricultural use was marginally suited due to rockiness and low rainfall.
The development of agricultural water supply to make such lands, as in the Waimea area,
more productive conforms to the trust responsibility of the federal and state governments.
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4. FORMULATION AND COMPARISON
OF ALTERNATIVES

4.1 FORMULATION OF ALTERNATIVES

A wide range of alternative plans have been formulated and evaluated during the two
planning phases - Environmental Assessment (Plan-EA) and Environmental Impact
Statement (Plan-EIS) - of the Waimea-Paauilo Watershed project.

The alternative plans were formulated to alleviate the agricultural water shortage
problems, with minimal adverse environmental and social effects. Expansion and
improvement of the existing agricultural water supply system, the Waimea Irrigation System
(WIS), was identified to be the most feasible means to alleviate the problems. A major
consideration in the formulation of the alternative plans was the location of a new storage
reservoir.

The feasibility of providing agricultural water supply to all areas within the watershed
area was evaluated during project planning, but was determined to be infeasible. The
smaller, feasibility-determined service area remained unchanged during the two planning
phases. During the development of the Plan-EA in the late 1980s, non-irrigated sugarcane
was grown on approximately 12,000 acres in the Paauilo mauka lands by the Hamakua Sugar
Company. Annual rainfall in this area averages 80 to 120 inches a year. It was determined,
at that time, that there was not a critical need for agricultural water supply improvement in
Paauilo mauka and that the absence of nearby water sources would make any water supply
improvement very costly. There was little interest by the sponsors to expand the WIS service
area to Paauilo mauka. Since the closing of Hamakua Sugar Company in March 1993, the
former sugarcane land has been idle and is being converted to other agricultural uses,
including forestry. While the new agricultural activities may benefit from the more
consistent water provided by an agricultural water system, the costs of implementing such a
system would be prohibitive.

4.1.1 Other Studies and Reports

This watershed plan builds upon and complements other efforts taken to improve the
agricultural water supply in this region of the island of Hawaii. The Hamakua Area
Agricultural Water Study (HAAWS), conducted in the late 1970s and early 1980s by the
NRCS (then the Soil Conservation Service) identified the need for improved agricultural
water supply in Waimea, assessed the area’s natural and economic resources, and developed
preliminary solutions. During the mid-1980s the State DLNR, responding to a series of
droughts, embarked on an effort to repair and restore the capacity of the Upper Hamakua
Ditch.

HAAWS identified three potential reservoir storage alternatives to provide additional
water storage for the WIS. All three alternatives were considered during preparation of the
Plan-EIS, but dropped from further consideration for the various reasons described below.
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Alternative A proposed constructing a new reservoir in the Kohala Forest Reserve just
west of Puu Iki, approximately one-half mile south of the Upper Hamakua Ditch between the
Alakahi and Koiawe intakes. Alternative A was dropped from further consideration because
it would require a Conservation District Use Application and because the State Division of
Forestry and Wildlife expressed reservations about the construction of a reservoir within the
Kohala Forest Reserve due to possible adverse effects on native forest communities.

Alternative B proposed expanding the existing Puukapu Reservoir (formerly know as
the Paiakuli Reservoir), which is located two miles due east of Waimea town. This
alternative was dropped from further consideration because the elevation of the reservoir is
too low to provide pressure needed for water distribution without pumping.

Alternative C proposed constructing a new reservoir at Holoholoku, approximately
3.5 miles southeast of Waimea town. Alternative C was dropped from further consideration
because the high cost of installing a pipeline from the Upper Hamakua Ditch (UHD) to the
IeServoir site.

The DLNR has been rehabilitating the UHD based on the 1986 investigation and
evaluation report (Report R-77). The report estimated that during low flows of 4 million
gallons per day or less, an estimated 50 to 75 percent of collected water was being lost in
transport. Repairs to four of the five man-made sections of the UHD have been completed
and were limited to work to restore transmission efficiency. Repairs to the remaining man-
made section, Kawainui, is pending acquisition of State funding. No improvements are
planned for any of the natural stream sections of the ditch. The completion of the UHD
repairs should result in retention of 90 to 95 percent of the flows below 4 million gallons per
day.

4.1.2 Plan-EA

Development of the Watershed Plan-Environmental Assessment (Plan-EA) took place
between 1983 and 1989. The final Plan-EA was published in September 1989. During the
planning conducted in preparation of the watershed plan-environmental assessment, the four
areas of improvement to the WIS were identified: 1) improvement of the Upper Hamakua
Ditch; 2) increase reservoir storage capacity; 3) expand irrigation water distribution system;
and 4) install dedicated stockwater distribution system.

Upper Hamakua Ditch

Further improvement of the Upper Hamakua Ditch, beyond what was planned by the
State, was recommended in the 1989 Watershed Plan-EA. Pipelines to bypass two natural
stream sections of the UHD were included in the Plan-EA alternatives. This recommendation
was based on a geologic reconnaissance survey in the mid-1980s of the sections on Koiawe
and Waima streams, which showed the stream bottom to be permeable lava and cinder with
several apparent “losing” reaches. “Gaining” reaches were also observed. A gaged
streamflow balance was suggested but not conducted.
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Storage Reservoirs

As part of planning for the Plan-EA, several reservoir storage locations in addition to
the HAAWS alternatives, were evaluated. Geological investigations, including boring,
penetrometer testing, and geophone soundings, were conducted at most of the sites.

Three potential reservoir sites were evaluated in the vicinity of the three existing
Department of Water Supply Waikoloa Reservoirs. These sites were found to be less
desirable because of costly rock excavation, lengthy reservoir supply pipeline requirements
through the Kohala Forest Reserve or from the Waimea Reservoir, concerns about native
forest impacts, hazards posed to Waimea town, and remoteness from the ranchlots to be

served.

A reservoir site in the Kohala Forest Reserve near Puu Ohu, one and one-half miles
north of Waimea town was evaluated and dropped from further consideration after geological
tests indicated unsuitable foundation conditions and because of concerns about possible
adverse effects on native forest communities.

A stockwater reservoir on the Hauani Stream at a site north of Puu Kakanihia was
evaluated, but dropped from further consideration because of its limited storage volume and
msufficient yield/supply from its watershed.

Enlargement and lining of the existing Puu Pulehu Reservoir was evaluated but
dropped from further consideration because the reservoir cannot be sufficiently enlarged to
provide the needed additional storage and would require considerable pumping to service the
cropland areas.

A stockwater reservoir at Puu lo, approximately 7.2 miles southeast of Waimea town,
was evaluated, but dropped from further consideration because of high reservoir and reservoir
supply pipeline construction, and excessive pump operating costs. Water would have to be
pumped up 900 feet in elevation from Puu Pulehu Reservoir to the Puu Io Reservoir through
4.5 miles of pipeline.

The Plan-EA planning efforts concluded that the best site for the construction of a
new reservoir was a site adjacent to the existing 60-MG Waimea Reservoir. The site,
referred to as Waimea II, provided sufficient area to develop the required storage capacity,
minimized reservoir supply pipeline costs, and provided sufficient elevation head for gravity
operation of the irrigation water distribution systems.

Irrigation Distribution System

The expansion of the WIS system to supply irrigation water to the three cropland
expansion areas as originally planned would require 21,800 feet of pipeline and a pumping
station. Replacement of existing pipeline would not be necessary. Pipe flow analysis
indicated that the existing WIS pipelines met the project criteria of distributing the peak daily
irrigation demand, including the expansion areas, in a 12-hour period. Approximately 900
feet of 24-inch diameter ductile iron pipe would connect the proposed Waimea II Reservoir
to the existing distribution system leading from the Waimea Reservoir. Approximately 9,500
feet of PVC pipeline between 4- and 12-inches in diameter was required for the Lalamilo Ag.
Park expansion area. Approximately 15,300 feet of PVC pipeline between 4- and 14-inches
in diameter and a 25-horsepower pumping plant were required for the DHHL Phase I and
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Phase IT expansion areas. DHHL Phase I and Phase II expansion areas are currently being
developed by the State.

Stockwater Distribution System

A separate livestock water distribution system to service 22,962 acres of grazing land
from the Waimea II Reservoir was proposed in the Plan-EA. The distribution system would
require installation of 184,400 feet of 3/4- to 6-inch diameter high-density polyethylene
pipeline and 11 pumping stations. WIS policy will have to be changed to allow providing
stockwater to ranchers.

The benefit to cost analysis indicated that the stockwater distribution system would
not result in positive net economic benefits and was not eligible for PL 83-566 financial
assistance. Technical assistance for planning and design could be provided by NRCS,
however.

Alternatives

The Plan-EA presented three “candidate” alternative plans: 1) Future Without Project
or No Action Plan; 2) National Economic Development (NED) Plan; and 3) Agricultural
Water Management Plan.

The Future Without Project alternative was included as a candidate plan so that the
conditions that could be expected in the future, if no action is taken to solve the problems, are
described and quantified. It also served as the baseline against which the effects of the
implementation alternatives could be measured.

Alternatives 2 and 3 proposed structural improvements to the WIS. Both alternatives
proposed the installation of structural measures to increase the capacity and reliability of the
WIS. Both alternatives proposed 1) installing 8,000 feet of pipelines to bypass or replace the
two natural stream sections of the UHD to improve efficiency; 2) installing a reservoir supply
pipeline from the UHD to the proposed reservoir; 3) constructing a 133-million-gallon
reservoir (Waimea II Reservoir) to increase water storage; and 4) installing additional
irrigation pipeline to service the expansion areas of Lalamilo Ag. Park, DHHL Phase I and
DHHL Phase II. Alternative 3 also included installing a stockwater distribution system to
service DHHL ranchlots and private ranchlots.

Concerns regarding the location of the Waimea II Reservoir have surfaced since the
publication of the Plan-EA. Residents of a subdivision located adjacent to the proposed
Waimea II Reservoir are concerned about potential economic effects as well as about dam
safety. These concerns prompted further planning efforts and the preparation of this Plan-
EIS.

4.1.3 Plan-EIS

This most recent planning phase began with the published notices of preparation of an
environmental impact statement for the Waimea-Paauilo Watershed project in both the
Federal Register and the OEQC Bulletin in late 1994. The alternatives earlier formulated
were re-evaluated and new alternatives were developed. Again, the four areas of
improvement that were addressed were the increased efficiency of the UHD, additional
reservoir storage capacity, expansion of the irrigation water distribution system, and
installation of a stockwater distribution system.
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Upper Hamakua Ditch

The repair of the UHD by the State DLNR based on Report R-77 is nearly complete
with only the Kawainui Section remaining to be funded and repaired. Repair of the Kawainui
Section is expected within the next two years. After completion of the repairs, the WIS staff
will continue to maintain the UHD.

The proposal to install bypass pipelines to replace the two natural stream sections of
the UHD was re-evaluated. The records of two streamflow surveys conducted during low-
flow periods in 1962 and 1985 indicate that the two natural stream sections did not contribute
significantly to the total transmission losses of the UHD. The manager of the WIS who is
responsible for maintaining the UHD and possesses the best “first-hand” knowledge of the
system agrees that significant water losses do not occur at the natural stream sections. In
addition, Waipio Valley residents/farmers were concerned that bypassing the natural stream
sections may reduce the amount of water flowing into their valley. The bypass pipeline
component included in the Plan-EA was therefore dropped from further consideration.

Storage Reservoirs

During this most recent planning phase, four additional reservoir sites were evaluated,
as well as a re-design of the Waimea II Reservoir. The conversion of existing reservoirs from
domestic water supply to agricultural use was also considered.

A reservoir within the Kohala Forest Reserve immediately south of Puu Lala and
1,500 feet north of the existing Waimea Reservoir was considered but dropped from further
consideration due to potential environmental impacts.

A reservoir constructed at a natural depression located 3.8 miles east of Waimea
town, between the Puukapu and Puu Pulehu reservoirs, was dropped from consideration after
it was learned that the planned state highway may pass through the site. Development of a
reservoir at the site would have also required pumping for the Puukapu farmlots.

A reservorr site on Parker Ranch land near the Poo Kanaka historic site was evaluated
but shelved due to cultural resource concerns expressed by the DLNR, Historic Preservation
Division and the need to acquire private lands for the reservoir site.

A reservoir site on a Department of Hawaiian Home Lands pastoral parcel, less than
one mile from the prospective Parker Ranch site, was evaluated. The site, hereafter referred
to as the Kauahi Reservoir site, allows construction of a reservoir large enough to meet the
storage requirements for the project and gravity operation nearly all of the irrigation water
distribution system. However, nearly four miles of pipeline to transmit water from the UHD
to the reservoir would be needed.

As part of planning for the Plan-EIS, different configurations of the Waimea II
Reservoir were evaluated in an effort to mitigate potential dam reservoir breach effects and
reduce the visual impact of the reservoir embankment. A redesign of the Waimea II
Reservoir dam to a less steep slope for the downstream embankment of 3:1 instead of 2:1 to
increase structural stability was evaluated. This 3:1 slope Waimea II Reservoir would be
larger in area and store only 120-MG, instead of 131-MG possible with the 2:1 slope.
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The conversion of the existing Department of Water Supply Waikoloa reservoirs for
use as agricultural water storage in exchange for project funding to develop well sources for
domestic water supply was evaluated, as suggested by a local County Council member.
Federal Safe Drinking Water Act law requirements call for surface water sources for
domestic supply to be treated and monitored more intensively than groundwater sources. The
Waimea water treatment plant is not in compliance with the 1994 state rules relating to
potable water systems. The conversion of the source to groundwater could have reduced the
treatment needs while stabilizing the seasonal supply of water. However, the development of
the deep wells and the operation of well pumps are costly. This alternative was dropped from
further consideration because the Department of Water Supply was unable to provide support
due to the uncertainty of the groundwater aquifer’s long-term sustainable yield of high
quality water. Although the DWS has embarked on a groundwater development program, the
management of the DWS sees a need to retain the Waikoloa reservoirs for interim and
backup water supply. A detailed investigation of the sustainable yield of the aquifers in the
Waimea area has not been conducted.

Wells

Wells were considered as a potential source of agricultural water, but not pursued
because of the high cost of developing wells to the depths of the sustainable aquifers and the
high cost of pumping water. The Department of Agriculture owns a well recently
constructed by the DLNR. It is located 2,000 feet north of the Waimea Reservoir. The WIS
well is 1,200 feet deep with a capacity of 1,000 gpm using a 600-hp motor. The cost of
pumping water from the well is estimated to be $0.75 to $1.00 per 1,000 gallons. The well is
not normally used and has been retained for emergency backup supply by the Department of
Agriculture and the County Department of Water Supply.

Irrigation Distribution System

The Department of Hawaiian Home Lands and the Department of Agriculture have
elected to install pipelines to service the DHHL Phase I and Phase II expansion areas. They
have done so in response to State policy to more quickly provide infrastructure and services
to Hawaiian Homes beneficiaries. The Phase I and Phase II farmers will share the water
presently available from the WIS. Although the Phase I and Phase II distribution systems
will be deleted from the Plan-EIS alternative plans, additional water storage capacity is
needed to assure an adequate and consistent water to these and other WIS farmers.

Stockwater Distribution System
Installing pipelines to DHHL ranchlots and private ranchlots as originally planned
was included in the alternatives developed for the Plan-EIS.

Natural Resources Conservation and Protection

No additional technical or financial assistance to plan and implement conservation
plans and practices is included in the alternative plans. The full "build-out" of farm and
ranch production under with project conditions is expected to occur over a 20-year period.
The projected annual demand for technical assistance from the SWCD and NRCS to develop
conservation plans appears to be within the capacity of the ongoing programs. Incentive
payments and cost-sharing for the implementation of needed conservation practices will be
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available through ongoing programs, however obtaining funding from these programs is
based on meeting program objectives and eligibility requirements.

The mmplementation of the Waimea-Paauilo Watershed project will offer
opportunities to increase the awareness of the need for conservation practices and the
availability of assistance.

4.2 CANDIDATE PLANS

Five alternative plans were considered as “Candidate Plans” and are presented in this
Plan-EIS. They are as follows:

Alternative 1 - No Action Alternative

Alternative 2 - National Economic Development (NED) Plan
Alternative 3 - Waimea II Reservoir Plan

Alternative 4 - Modified Waimea II Reservoir Plan

Alternative 5 - Kauahi Reservoir Plan

Alternative 6 - Kauahi Reservoir without Livestock Drinking Water

Alternative 1, the No Action Alternative, describes and quantifies the expected
conditions under “future without project” conditions or if no action is taken to solve the water
shortage problems. The conditions serve as the baseline against which the effects of the
implementation alternatives are measured.

Alternatives 2, 3, 4, 5, and 6 are implementation alternatives which propose structural
improvements to increase the storage and distribution capacity of the WIS. The alternatives
differ in reservoir design, reservoir site, and/or service areas.

Alternative 2, the NED Plan, maximizes net national economic benefits. It proposes
the following improvements to the WIS to provide an irrigation water supply: 1) installing a
3,100-foot-long reservoir supply pipeline from the UHD to the proposed reservoir; 2)
constructing a 131-million-gallon Waimea II Reservoir with a 2:1 embankment downslope
and 3) installing additional irrigation pipeline to service the planned Lalamilo Ag. Park
expansion area. It does not include any improvements to provide a stockwater supply.

Alternative 3, the Waimea II Reservoir Plan, is similar to Alternative 2, except that it
proposes installing a stockwater distribution system to service DHHL and some private
ranchlots.

Alternative 4, the Modified Waimea II Reservoir Plan, is similar to Alternative 3,
except for the Waimea IT Reservoir design. It proposes constructing a 120-million-gallon
Waimea II Reservoir with reduced embankment height and a 3:1 embankment downslope.

Alternative 5, the Kauahi Reservoir Plan, proposes the following: 1) installing a
19,200-foot-long pipeline from the UHD to supply the proposed reservoir; 2) constructing a
131-million-gallon reservoir at the Kauahi site; 3) installing additional irrigation pipeline to
service the planned Lalamilo Ag. Park expansion area; and 4) installing a stockwater
distribution system to service DHHL and some private ranchlots.
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Alternative 6, the Kauahi Reservoir without Livestock Drinking Water, is similar to
Alternative 5 with the exception of the elimination of the stockwater distribution system.

The six Candidate Plans are described in more detail in the following section. The
significant economic, environmental, and social effects of each of the alternatives are also
described and/or quantified. Table L provides a summary and comparison of the candidate
plans.

4.3 RISK AND UNCERTAINTY

Throughout the planning process the best available data was used to minimize risks
and uncertainties. However, the uncertainty inherent in data and assumptions of future
economic, social, and environmental conditions will create risks in projecting the costs and
benefits of the alternative plans. The major areas of risk and uncertainty are discussed below.

4.3.1 Hydrologic Assumptions

Projection for water availability from the Upper Hamakua Ditch are based on WIS
and U.S. Geologic Survey (USGS) records of streamflow gages. The relatively short period
of record, approximately 20 to 30 years for most gages, in relation to some long-period
hydrometeorogical cycles may affect the accuracy of water availability projections. A
compounding factor is the determination by the USGS that much of the data collected in the
1975 to 1990 period in watershed area is poor or unusable. The reliable records at the ditch
gage near the inlet to the Waimea Reservoir, USGS Station 16726000, has been reduced to
ten years.

4.3.2 Economic Analysis

The installation cost of the alternative plans are estimates based on previous bids for
similar work, national estimating guides, and estimates of work item quantities. The
omission of cost considerations and changes in pricing will affect the accuracy of the
estimates.

The economic benefits of the alternative plans are estimates of the increase in net
income for the affected farmers and ranchers that would be generated, once the alternative is
implemented. The estimates of net income are based on cost-return budgets which represent
“typical” or “average” farm and ranch operations. Actual benefits to individuals will vary
from farmer to farmer, or rancher to rancher and will change if production input and/or prices
received change in the future.

4.3.3 Future Agricultural Conditions

Project analysis assumes that build-out, that is, the near complete utilization of all the
agricultural land within the areas served by the project, will take place within the next 10 to
20 years. Benefits estimated for the project over its 50-year life are based on fuller utilization
of the cropland and grazing land acres than at the present time.
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4.3.4 Water Rights

The plan assumes that continuation of the current water rights situation through the
life of the project. Streamflow restoration issues may affect the diversion of water by the
Upper Hamakua Ditch. Affirmation of native Hawaiian water rights claims may affect the
allocation of the water to native Hawaiian and non-native Hawaiian users.

The DOA and the DHHL will enter into an agreement, approved by both the State
Board of Agriculture and the Hawaiian Homes Commission, on those issues that require
interagency coordination during implementation and operation of the project improvements.
The agreement will include WIS water rate structure and water allocation for DHHL
customers and the priority for water use. The agreement will be completed before the
completion of any Project Agreements.
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4.4 ALTERNATIVE 1-NO ACTION ALTERNATIVE

Alternative 1, the No Action Alternative, describes and quantifies the conditions that
are expected in the future, if no action is taken to solve the identified problems. This
alternative serves as the baseline against which the effects of the other implementation
alternatives are measured. See Table L for a summary and comparison of the Candidate
Plans.

4.4.1 Proposed Works of Improvement
e None '
4.4.2 WIS Features
e Total water storage: 161-million gallons
¢ Total water supplied: 3.2-million gallons per day
¢ Reliability of water supply: 68 percent
¢ Service areas:
. Farmlots: 159
. Total cropland acres: 1,715
. Irrigated cropland acres: 633
. Ranchlots: 0
. Grazing land acres: 0
. Animal units: 0
4.4.3 Economic Effects

Crop and livestock losses with continue as shown in the following table.

Table J
ALTERNATIVE 1 - ECONOMIC EFFECTS
Waimea-Paauilo Watershed

Cropland Livestock

Item Irrigation Drinking Total
Water Water
(%) (%) 6))

Average annual losses

Losses due to water shortages 2,616,900 53,200 2,670,100

Limited expansion opportunities 663,600 266,300 929,900

Water pumping costs 150,000 0 150,000
Total average annual losses 3,430,500 319,500 3,750,000
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4.5 ALTERNATIVE 2 - NATIONAL ECONOMIC DEVELOPMENT (NED) PLAN

Alternative 2, the NED Plan, provides the highest economic benefits after the cost

expenditure is considered (average annual net benefits). Alternative 2 proposes structural
improvements to increase the storage and distribution capacity of the WIS to provide crop
irrigation water. It does not include improvements to provide stockwater.

4.5.1 Proposed Works of Improvement

Reservoir supply pipeline: Install 3,100 feet of 30-inch diameter ductile iron
pipeline (DIP) from a new intake structure on the Upper Hamakua Ditch to the
proposed Waimea II Reservoir. See Figure I, Alternatives 2, 3, and 4 - Irrigation
Improvements.

Reservoir: Construct one reservoir (Waimea II Reservoir) with storage of 131-
million gallons and an embankment height of 62 feet and downslope of 2:1.

Irrigation water distribution system: Install a total of 10,400 feet of pipeline,
including: 900 feet of 24-inch diameter DIP from the proposed Waimea II Reservoir
to the existing WIS distribution system and 9,500 feet of 4-inch to 12-inch diameter
polyvinyl chloride (PVC) pipeline to service the planned 270-acre Lalamilo Ag. Park
expansion area.

4.5.2 WIS Features

Total water storage: 292-million gallons
Total water supplied: 3.8-million gallons per day
Reliability of water supply: 82 percent
Service areas:
Farmlots: 167
Total cropland acres: 1,985
Irrigated cropland acres: 989
Ranchlots: 0
Grazing land acres: 0
Animal units: 0
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4.5.3 Economic Effects

ALTERNATIVE 2 - ECONOMIC EFFECTS
Waimea-Paauilo Watershed

Cropland Livestock
Item Irrigation Drinking Total
Water Water
&) % &)
Average annual benefits
Reduction in Idsses due to water shortages 1,144,900 0 1,144,900
Reduction in limited expansion opportunities 544,100 0 544,100
Reduction in water pumping costs 51,800 0 51,800
Total average annual benefits 1,740,800 0 1,740,800
Installation costs
Federal (PL 83-566) cost-share 7,007,300 0 7,007,300
State Dept. of Agriculture cost-share 5,685,800 0 5,685,800
DHHL cost-share 0 0 0
Total installation costs 12,693,100 0 12,693,100
Average annual installation costs
Federal (PL 83-566) cost-share 548,200 0 548,200
State Dept. of Agriculture cost-share 444,800 0 444,800
DHHL cost-share . 0 0 0
Total average annual installation costs 993,000 0 993,000
Average annual OM&R ' costs
Federal (PL 83-566) cost-share 0 0 0
State Dept. of Agriculture cost-share 71,800 0 71,800
DHHL cost-share 0 0 0
Total average annual OM&R " costs 71,800 0 71,800
Total average annual costs
Federal (PL 83-566) cost-share 548,200 0 548,200
State Dept. of Agriculture cost-share 516,600 0 516,600
DHHL cost-share 0 0 0
Total average annual costs 1,064,800 0 1,064,800
Average annual net benefits 676,000 0 676,000
Benefit to cost ratio 1.6 : 1.0 N/A 1.6 : 1.0

" Installation costs amortized at 7.625% interest for 50 years (.07823).
o Operation, maintenance, and replacement.
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4.6 ALTERNATIVE 3 - WAIMEA II RESERVOIR PLAN

Alternative 3 proposes structural improvements to increase the storage and

distribution capacity of the WIS to provide crop irrigation water, as well as livestock drinking
water. The reservoir supply pipeline, reservoir, and irrigation water distribution system are
unchanged from Alternative 2.

4.6.1 Proposed Works of Improvement

Reservoir supply pipeline: Install 3,100 feet of 30-inch diameter DIP from a new
intake structure on the Upper Hamakua Ditch to the proposed Waimea II Reservoir.
See Figure 1.

Reservoir: Construct one reservoir (Waimea II Reservoir) with storage of 131-
million gallons and an embankment height of 62 feet and downslope of 2:1.

Irrigation water distribution system: Install a total of 10,400 feet of pipeline,
including: 900 feet of 24-inch diameter DIP from the Waimea II Reservoir to the
existing WIS distribution system and 9,500 feet of 4-inch to 12-inch diameter PVC
pipeline to service the planned 270-acre Lalamilo Ag. Park expansion area.

Stockwater distribution system: Install 232,250 feet of 3/4-inch to 6-inch diameter
high density polyethylene (HDPE) pipeline, three electric pumps, and eight diesel
pumps to provide stockwater to 265 ranchlots totaling 22,962 acres. See Figure J.

4.6.2 WIS Features

Total water storage: 292-million gallons
Total water supplied: 4-million gallons per day
Reliability of water supply: 78 percent
Service areas:
Farmlots: 167
Total cropland acres: 1,985
Irrigated cropland acres: 989
Ranchlots: 265
Grazing land acres: 22,962
Animal units: 19,040
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4.6.3 Economic Effects
' Table L
ALTERNATIVE 3 - ECONOMIC EFFECTS
Waimea-Paauilo Watershed

Cropland Livestock
Item Irrigation Drinking Total
Water Water
&) &) ($)

Average annual benefits

Reduction in losses due to water shortages 817,800 41,500 859,300

Reduction in limited expansion opportunities 517,600 207,700 725,300

Reduction in water pumping costs 46,600 0 46,600
Total average annual benefits 1,382,000 249,200 1,631,200
Installation costs

Federal (PL 83-566) cost-share 6,811,900 628,300 7,440,200

State Dept. of Agriculture cost-share 5,441,300 300,000 5,741,300

DHHL. cost-share 0 4,479,900 4,479,900
Total installation costs 12,253,200 5,408,200 17,661,400
Average annual installation costs

Federal (PL 83-566) cost-share 532,900 49,100 582,000

State Dept. of Agriculture cost-share 425,700 23,500 449,200

DHHL cost-share 0 350,500 350,500
Total average annual installation costs 958,600 423,100 1,381,700
Average annual OM&R “ costs

Federal (PL 83-566) cost-share 0 0 0

State Dept. of Agriculture cost-share 74,800 0 74,800

DHHL cost-share 0 107,300 107,300
Total average annual OM&R " costs 74,800 107,300 182,100
Total average annual costs

Federal (PL 83-566) cost-share 532,900 49,100 582,000

State Dept. of Agriculture cost-share 500,500 23,500 524,000

DHHL cost-share 0 457,800 457,800
Total average annual costs 1,033,400 530,400 1,563,800
Average annual net benefits 348,600 -281,200 67,400
Benefit to cost ratio 13:1.0 0.5:1.0 1.0 : 1.0

" Installation costs amortized at 7.625% interest for 50 years (.07823).
¥ Operation, maintenance, and replacement.
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4.7 ALTERNATIVE 4 - MODIFIED WAIMEA II RESERVOIR PLAN

Alternative 4 is similar to Alternative 3, except that it proposes constructing a
modified Waimea II Reservoir which incorporates design features to increase the structural
stability of the reservoir’s embankment, including a lower embankment height and 3:1
downslope. These modifications will lower the storage capacity of the reservoir to 120-
million gallons.

4.7.1 Proposed Works of Improvement

o Reservoir supply pipeline: Install 3,100 feet of 30-inch diameter DIP from a new
intake structure on the Upper Hamakua Ditch to the proposed Waimea II Reservoir.
See Figure L.

* Reservoir: Construct one reservoir (Waimea II Reservoir) with storage of 120-
million gallons and an embankment height of 52 feet and downslope of 3:1.

* [Irrigation water distribution system: Install at total of 10,400 feet of pipeline,
including: 900 feet of 24-inch diameter DIP from the Waimea II Reservoir to the
existing WIS distribution system and 9,500 feet of 4-inch to 12-inch diameter PVC
pipeline to service the planned 270-acre Lalamilo Ag. Park expansion area.

e Stockwater distribution system: Install 256,250 feet of 3/4-inch to 6-inch diameter
HDPE pipeline, six electric pumps, and three diesel pumps to provide stockwater to
265 ranchlots totaling 22,962 acres. See Figure K.

4.7.2 WIS Features

e Total water storage: 292-million gallons
e Total water supplied: 4-million gallons per day
¢ Reliability of water supply: 75 percent
e Service areas:

Farmlots: 167

Total cropland acres: 1,985

Irrigated cropland acres: 989

Ranchlots: 265

Grazing land acres: 22,962

Animal units: 19,040
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4.7.3 Economic Effects
Table M
ALTERNATIVE 4 - ECONOMIC EFFECTS
Waimea-Paauilo Watershed

Cropland Livestock
Item Irrigation Drinking Total
Water Water
$) % $)
Average annual benefits
Reduction in losses due to water shortages 572,400 39,900 612,300
Reduction in limited expansion opportunities 497,700 199,800 697,500
Reduction in water pumping costs 42,600 0 42,600
Total average annual benefits 1,112,700 239,700 1,352,400
Instaliation costs
Federal (PL 83-566) cost-share 6,513,400 663,300 7,176,700
State Dept. of Agriculture cost-share 5,210,800 300,000 5,510,800
DHHL cost-share 0 4,696,600 4,696,600
Total installation costs 11,724,200 5,659,900 17,384,100
Average annual installation costs
Federal (PL 83-566) cost-share 509,600 51,900 561,500
State Dept. of Agriculture cost-share 407,600 23,500 431,100
DHHL cost-share 0 367,400 367,400
Total average annual installation costs 917,200 442,800 1,360,00
Average annual OM&R ” costs
Federal (PL 83-566) cost-share 0 0 0
State Dept. of Agriculture cost-share 72,700 0 72,700
DHHL cost-share 0 96,800 96,800
Total average annual OM&R *' costs 72,700 96,800 169,500
Total average annual costs
Federal (PL 83-566) cost-share 509,600 51,900 561,500
State Dept. of Agriculture cost-share 480,300 23,500 503,800
DHHL cost-share 0 464,200 464,200
Total average annual costs 989,900 539,600 1,529.500
Average annual net benefits 122,800 -229,900 -177,100
Benefit to cost ratio 1.1 :1.0 04 :10 0.9 : 1.0

" Installation costs amortized at 7.625% interest for 50 years (.07823).
2/ Operation, maintenance, and replacement.
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4.8 ALTERNATIVE 5 - KAUAHI RESERVOIR PLAN ———

Alternative 5 proposes structural improvements to increase the storage and

distribution capacity of the WIS to provide crop irrigation water, as well as livestock drinking
water. It differs from the other alternatives, in that it proposes the installation of reservoir at
the Kauahi site, which is approximately three miles south of the Waimea II Reservoir site.

4.8.1 Proposed Works of Improvement

Reservoir supply pipeline: Install 19,200 feet of 30-inch diameter DIP from a new
intake structure on the Upper Hamakua Ditch to the proposed Kauahi Reservoir. See
Figure L.

Reservoir: Construct one reservoir (Kauahi Reservoir) with storage of 131-million
gallons and an embankment height of 26 feet and downslope of 3:1.

Irrigation water distribution system: Install a total of 13,300 feet of pipeline,
including: 3,800 feet of 30-inch diameter DIP from the proposed 30-inch diameter
reservoir supply pipeline to the existing distribution system and 9,500 feet of 4-inch
to 12-inch diameter PVC pipeline to service the planned 270-acre Lalamilo Ag. Park
expansion area.

Stockwater distribution system: Install 234,600 feet of 1-inch to 6-inch diameter
HDPE pipeline, seven electric pumps, and two diesel pumps to provide stockwater to
265 ranchlots totaling 22,962 acres. See Figure M.

4.6.2 WIS Features

Total water storage: 292-million gallons
Total water supplied: 4-million gallons per day
Reliability of water supply: 78 percent
Service areas:
Farmlots: 167
Total cropland acres: 1,985
Irrigated cropland acres: 989
Ranchlots: 265
Grazing land acres: 22,962
Animal units: 19,040
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4.8.3 Economic Effects
Table N
ALTERNATIVE 5 - ECONOMIC EFFECTS
Waimea-Paauilo Watershed

Cropland Livestock
Item Irrigation Drinking Total
Water Water
3 €)) %)

Average annual benefits

Reduction in losses due to water shortages 817,800 41,500 859,300

Reduction in limited expansion opportunities 517,600 207,700 725,300

Reduction in water pumping costs 46,600 0 46,600
Total average annual benefits 1,382,000 249,200 1,631,200
Installation costs

Federal (PL 83-566) cost-share 6,832,800 569,100 7,401,900

State Dept. of Agriculture cost-share 5,576,100 322,400 5,898,500

DHHL cost-share 0 4,076,200 4,076,200
Total installation costs 12,408,900 4,967,700 17,376,600
Average annual installation costs Y

Federal (PL 83-566) cost-share 534,600 44,500 579,100

State Dept. of Agriculture cost-share 436,200 25,200 416,400

DHHL cost-share 0 318,900 318,900
Total average annual installation costs 970,800 388,600 1,314,400
Average annual OM&R 7 costs

Federal (PL 83-566) cost-share 0 0 0

State Dept. of Agriculture cost-share 101,500 0 101,500

DHHL cost-share 0 94,600 94,600
Total average annual OM&R “ costs 101,500 94,600 196,100
Total average annual costs

Federal (PL 83-566) cost-share 534,600 4,395,100 579,100

State Dept. of Agriculture cost-share 537,700 5,356,300 562,900

DHHL cost-share 0 413,500 413,500
Total average annual costs 1,072,300 482,200 1,555,500
Average annual net benefits 309,700 -233,000 75,700
Benefit to cost ratio 13 : 1.0 05 :1.0 1.0 : 1.0

" Installation costs amortized at 7.625% interest for 50 years (.07823).
¥ Operation, maintenance, and replacement.
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4.9 ALTERNATIVE 6 - KAUAHI RESERVOIR PLAN WITHOUT STOCKWATER

Alternative 6 proposes the installation of the Kauahi Reservoir and irrigation

distribution system improvements without implementation of a livestock drinking water
distribution system. The reliability of water supply to cropland irrigators is improved by
elimination of the livestock water demand. The inclusion of this alternative in the FEIS was
requested by EPA.

4.9.1 Proposed Works of Improvement

[4

Reservoir supply pipeline - Install 19,200 feet of 30-inch diameter ductile iron
pipeline (DIP) from a new intake structure on the Upper Hamakua Ditch to the
proposed Kauahi Reservoir. See Figure L

Reservoir - Construct a 131-million-gallon Kauahi Reservoir with storage of 131-
million gallons, embankment height of 26 feet and 3:1 downstream embankment
slope.

Irrigation water distribution pipeline - Install a total of 13,300 feet of pipeline,
including: 3,800 feet of 24-inch DIP from the proposed 30-inch diameter reservoir
supply pipeline to the existing WIS distribution pipeline and 9,500 feet of 4-inch to
12-inch polyvinyl chloride (PVC) pipeline to service the planned 270-acre Lalamilo
Ag. Park expansion area.

4.9.2 WIS Features

[ 4

Total water storage: 292 million gallons

Total water supplied: 3.8 million gallons per day
Reliability of water supply: 82 percent

Service areas:

e [Farmlots: 167

e Total cropland acres: 1,985

e Irrigated cropland acres: 989

e Ranchlots: 0

e Grazing land acres: 0

o Animal units: 0
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4.9.3 Economic Effects

Table N

ALTERNATIVE 6 - ECONOMIC EFFECTS
Waimea-Paauilo Watershed

Cropland Livestock
Item Irrigation Drinking Total
Water Water
5 %) )

Average annual benefits

Reduction in income losses 1,144,900 0 1,144,900

Reduction in limited expansion opportunities 544,100 0 544,100

Reduction in water pumping costs 51,800 0 51,800
Total average annual benefits 1,740,800 0 1,740,800
Installation costs

Federal (PL 83-566) cost-share 7,028,500 0 7,028,500

State Dept. of Agriculture cost-share 5,832,400 0 5,832,400

DHHL cost-share 0 0 0
Total installation costs 12,860,900 0 12,860,900
Average annual installation costs ”

Federal (PL 83-566) cost-share 549,800 0 549,800

State Dept. of Agriculture cost-share 456,300 0 456,300

DHHL cost-share 0 0 0
Total average annual installation costs 1,006,100 0 1,006,900
Average annual OM&R * costs

Federal (PL 83-566) cost-share 0 0 0

State Dept. of Agriculture cost-share 101,400 0 101,400

DHHL cost-share 0 0 0
Total average annual OM&R 7 costs 101,400 0 101,400
Total average annual costs

Federal (PL 83-566) cost-share 549,800 0 549,800

State Dept. of Agriculture cost-share 557,700 0 557,700

DHHL cost-share 0 0 0
Total average annual costs 1,107,500 0 1,107,500
Average annual net benefits 633,300 0 633,300
Benefit : cost ratio 1.6 : 10 N/A 1.6 . 1.0

" Installation costs amortized at 7.625% interest Jfor 50 years (.07823).
” Operation, maintenance, and replacement.



86
0o 0r0'61 YEY' 8y yEr 8y 0 0 18303 #
0 061°8 061°8 061°8 0 0 [euonippe #
0 058°01 058°01 05801 0 0 Q/MA # P3DIAISS SIHUN [BLILY
0 7967 796°7C 796'TT 0 0 Jaquint Pa01A19s saroe pue] Suizeln
0 §97 69T $9T 0 0 Jaquinu PIdIAIaS SJO[YdURY
686 686 686 PL8 VL8 PL8 [e30) #
g1l Sl St Sl St 0 jeuonippe #
048 0.8 0.8 L8 yLg yL8 O/Md # sa10e puejdosd pajediu]
861 $86°1 §86°1 $86°1 $86°1 SI1L°1 8101 &
0.2 0LT oLz 0Lz 0LT 0 [euonIppe #
SILT SIL] S1L1 SIL1 SILT S1L°1 O/Md # D01AI3S sa108 pueldoid [Bl0]
9] L91 L91 L91 L91 651 2101 #
8 8 8 8 8 0 [euonippe #
6§17 651 651 651 651 651 O/MA # P3DIAISS SIO[ULIE]
y4vg 8y ojnuvpy yied 8y opiure[e] yied 8y ofnuefey Sied 8y ojuele] yied 3v ojnwele] QUON jeuonippe
asvyd THHA 11 =se4yd THHA 11 9seyd THHA 1 esedd THHQ 11 =seyd THHA 11 9seyd THHA
12504 THHJ ‘T 9seyd "THHA ‘1 9seyd THHA ‘1 9seyd THH( ‘19seyd THHQ ‘I 9seud THHA
THHA “THHA “THHA “THHQ “THHA “THHA
‘ndvynng ‘ojnuvjvy ‘ndenng ‘ofrweje] ‘ndexnng ‘opiurefe] ‘ndeynng ‘ojueley] ‘ndexynng ‘ojnuee] ‘ndeynng ‘ojiee] O/md paoiAlas seale puejdor)
z8 8L SL 8L [43 89 % Alddns 1a18m Jo Ay1jiqeley
8¢ ¥ 4 4 8'¢ 43 psut patjddns sojem [ej0L
67 67 182 (414 6¢ 191 ONW 93e1018 J0jEM [B10],
ALI'TIAVdVD SIAA
0 (4 € 8 0 0 sdwnd [asatp
0 L 9 € 0 0 sdund ogosje
0 009°vET 05S7°9ST 0STTET 0 0 139 WaIsAs UORAQLISIP 10JEMND0IS
00€€] 00€'€1 00¥°01 00t°01 00¥°01 0 1393 WojsAs HOBNqLIsIp 10jem uoneSiLy
g g 1€ 824 | 854 V/IN adofsumop
97 9z 43 [4° 29 V/IN W8y wusqus
nypnvyy lyenely 11 Boite g I eotute g 1] Baulie g VIN s
DN IE] DW I£1 DI 071 DN I£1 DN 1€1 V/N Kodes oZei0ls
7 1 1 1 1 SUON Isquinu JI0AI2SY
00z'61 00Z°61 001°¢ 001 oot'e 0 198} auyjadid Ajddns Jjoasasay
SIM OL INTIWIAQUJINI 40 SSIIOM dASOJ0dd
unyg uelq JO0AIISIY
A2JDMYI01G O/M uelg 11 Bounrepp ugld J0AIISIY
1044282y 1yvpY I10AI3SIY 1yened] PRyIpoOA 11 BouIre AN ueld AAN uoipPy oN nun w3y
L 4 S Iy LI\ €NV TIUV 1NV
(¥ Jo Y 98ey)
PIYSIIIBAA O[INBEJ-BOMIIBAN
SNVId ILVAIANVD 40 NOSTIVAIWOD ANV AYVININAS

d 31qel



65

01:9°1 01:01 01:60 0L:0] 0'1:91 VIN 0B 3502 0 JyduUdyg
00£°€€9 00LSL 001°LLY- 00¥°L9 000°9L9 0 $IJIUIQ JOU [ENUUE IFLIIAE [E}O],
0082011 005°585°1 005°6Z5°T 008°€9S°T 008°%90°T 0 §3503 [ENUUE ITEIIAE [B}0],
007101 001°961 005691 001281 008°‘1L 0 UPIO [enuue 93eJaAE [e10],
006°900°1 00+°65€°1 000°09¢€°1 00LI8ET 000°€E6 0 §1502 UONE[[BISUI [ENUUE IFLIIAE [EJ0],
0060981 009°9LELT 001°p8ELT 00F°199°L1 001°€69°C1 0 $150 Uone[EISU] (RO,
0 00%'€€T'y 009°969°¢ 006°6L1'y 0 0 2IeYs-1509 “THHA
007°2£8'S 00€'17L'S 008°015°s 00€'T¥L'S 008°589°¢ 0 9IBYs-}509 aIM[NOUSY jo do] s
00S°820°, 00610t 00L9LY'L 00T0PY'L 00€°L00°L 0 218Ys-1300 (995-¢8 "1d) [B10Pa]
$1502 uonB[[BISUI
$1500) / SIYIH WOU0I] ISI9APY
0080541 00T°1€9°T 00¥°7SE‘T 00Z°1€9°1 008°0¥L°1 0 S}yauRg [Enuuy 33eIAY [Ej0],
0 00Z'6¥7 00L'6€T 00Z'6¥T 0 0 S1Jouaq 19jem SUDJULIP Y00jsaal] “uue ‘SAR [e10],
00807, 000°78¢'1 00LT1I1 000°78¢°1 008°0¥L 1 0 SIJ9UIQ I3jem UONESLLI [enuue a5e1oAR [£J0]
S1jauay / $339JJ 21WOU0IY [eRIjaudg
(g) ($) (s) ($) ($) ($) SLOHAAH DINONODT
uvyg UB[J J10AISY
A2]DMIHD01S O/M .amE I Bourepn UBLJ J10AXISIY
41044252y 1onvY  JJ0AIISIY IYENEY PILIPOA 11 BoWIBAA ueld AAN U0y ON Wy
9y SNV v NY £ NV I\ INv

PIYSIINBAN O[INEEJ-BIWIBAL

(¥ Jo 798y

SNVId ILVAIANYD 40 NOSIIVAINOD ANV XdVININNS

d 2IqeL



09

‘paipdionun auon

‘pawdionup auoyN

"paipdionup auoN

“paidionup auoN

‘parpdionup 2UoN

‘parvdionup auoN

§211S 2ISDf SNOPADIDL]
P SIDLIIDI SNOPADZDE]

‘pa1udIdnuD 2UON

‘pajedionjue suoN

"paredIdiuE 3UON

“pajedronue auoN

"pazedidnue SUON

‘pazedionue suoN

JofeMpUNOIn

parodionun auoN

‘pajedionjue sUON

‘pajedonue suoN

‘paredionue suoN

‘paredionue auoN

‘pajedionue suoN

surejdoofy

Aonuup dund
ADIDM UOYDSILAL 2UO
ap.2do 01 paanbad

SAnOY JIDMOILY 000'LE ®

“Ajrenuwe duwnd

I91em uoegLLI QUO
sjerado 03 parnbar
sinoy #emo[n] 000°LE
‘Alfenuue sdwnd
Iaremols g areado
03 pa1nbai [any [as3Ip
Jo suo[[e3 000°¢
‘Ajjenuue

sdwind 1ereM0018

L parerado o3 paninbal
sinoy Pemo[r 006°C8

‘Ajjenuue sdund

1918MY20]s ¢ 9jesado

03 paimbai [anj [asaip
Jo suoj[e8 0Os‘y o

‘Alfenuug

sdwnd 1a3eMY003s

9 pajetado o3 paninbas
SInOY PEMOIY 00178 »

"AjJenuue sdwund

121eM001s § sje1ado

03 pasinbal [anj [asalp
Jo suojjes 0p0zY o

“Ajjenuug

sdwnd Iazemyo03s

¢ pajessdo o3 pasinbax
Sinoy 3eMmoy 00E‘6T o

‘paredionue suoN

"pazedionue auoN

AZrauyg

‘yidap mopf

YoD2.q parvulss aiy)
aa0qp 51 Buijjamp ay;
Jo a4p Buayy oy vaun
uoyppuUNUl Yova.q wop
L10043S2Y 1YY

u1 pa1po0y] 51 Zutjemp |

“pdep moy

OoB31q PaJBWIIS? ay)
9A0QE SI uljjomp oy}
Josae Suiayy oy, “eale
UoHEBpUNUI YoB31q Wep
JIOAIIS3Y Iyeney

ur pa3eoo] st Suljjomp |

"BIIR
uoHepUnUI Yoralq Wep
II0AIS9Y [ BOWIEA UL
pa1e00] a1 sSuljfemp £

‘BalE
uoHepUNUl Yoralq wep
JI0AI3SIY |] BOUHEM UL
pa3e00] a1e sSulj[amp £

“BOIR
UOHEpUNU] YoBIIq WEp
JIOAIaS3Y ] BOWIIB M Ul
payeoo] a1e sSuijamp £

"pajedionue sUON

yoealg we(

.NGNQBD@.U.EEE JUON

"pajedronjue suoN

"patedionue auoN

‘pajedionue suoN

‘patedionue suoN

"pajedidnue suoN

$35IN0S3Y [BINI[ND

"UONONLISUOD BUuLINp
AN220 1pm A1jonb 41
u1 asva.0ap Liviodwa]

"UONDNISUos Sunmp
o230 Jpm Kjppenb e
ul aseatoap Aresodway,

‘uondNIsSuod Junnp
In220 [{1m Ajifenb e
ul 9seal1dsp Aresoduia],

‘uononnsuod Junnp
In200 J[im Aypenb are
ut 9sea109p Arejodwa ],

‘uogonysuos Junp
Inooo [[im Ajjenb e
ur aseatoep Arerodway,

‘pajedionjue suoN

ny

‘(ivg "8y ojnup)o)

P2I0a.40 aq [jim

puny pangnotidy
auLg fo 5400 66 @

pausyIZua.yis aq [jm
Lasnpur p.anynoly e

‘(pred 8y

O[1ele]) PojBald 2q

[[IM pue [eImnousy
SUlLId JO S2I0B 66 e

"pauayiSuails aq |[im
Ansnput [BINNOLSY e

“(yred 8y

O[lWe[BT) Pajeals aq

[ pue [eamousy
SWLJ JO SIIB 66

‘pausyIBualls aq |Im
Ansaput [eIN)MOLSY o

‘(lred 3y

o[lwe[eT) pajeaio aq

M pue] [eIMNoudY
SUWILI JO SAIOR GG e

‘pausyiBusys aq [im
Ansnpul eI nousy e

Cred By
oIuIe[e ) pajeald aq
14 pueT [pIMnoLsy

SWILIJ JO SAIOB 66
"pauayiSuans oq [im

Ansnpul [eanousy e

“pajedionue auoN

pue] feInolLgy
SWLd puB 2N}noUgy

SLOTALT TYLNTINNOYIANT
uvg
dIDMYI OIS O/M el uB[d HOAIISIY ue[g
A1044952Y 1VNDY JIOATISHY Iy Eney 11 BOUIIRAA POLIIPOJA] JIOAIISOY I BIWIBAN ueld qIN wondy oN waIjy
9Ny SNy ¥ UV €Iy [\ 4 {9204

(¥ yo £ a3uy)

PIYUSIdIEAN O[INEEJ-BOWIEAL

SNVTId ALVAIANYD 40 NOSIIVAINOD ANV AAVININNS

d dIqeL



19

Jouuy

"[eWIuIN

TewiIuIy

Tewuiy

“peredionue suoN

‘patedionue suoN

spuepapm

padionun auopN

"pajedionue suoN

‘patedionue suoN

"pajedionue suoN

"paredionue suoN

"paredioniue suoN

S1S93U0D) SIYSTY 193e M

Saniadosd (p¢
mogy wodf 21qisia aq
1M 4104452 1ypnDy

'senadoid go¢
1N0OQe WOy 3[qISIA 3G
[11M JI0AISY 1yEney]

'sanradoxd g 1 noge
WO} 3[qIstA 9q Jjim

'sarpadoid oz 1 Jnoqe
W0y 31qIsia 3q [[im

'sonadoad ¢/ 1 snoqe
W0 3[qIs1A 2q [[Im

JI0AISS9Y ] BAWIE A II0AIOS3Y ] BOWIIR M JI0AI9S3Y [] BOWIRA, “paredionue suoN [ensIA
‘paivdioyup auop ‘paredonue suopN "pajedionue auoN ‘pajedionue suoN "patedionue suoN ‘poyedioniue auoN so10adg 291,
$103ffz "$1097J9 '$19913° "S109]J9 ‘8193172
MOLf1240 Bp1LLBA0 MO[J13A0 OPLIIDAO MO[JISA0 IPLLISAO MO[JISA0 IPLIISAD MO[JIA0 OPLLIAD
1118 mofuvaais up [[im MOfFIueans ul [[l4 mofjueans ui [{I4 mofjieans up [t mofJureans ut
suoyvmponyf Suiinozo suonenjonyy SurLnooo suonenjony SuLLnoso suonenionyy SurLNooo suonenyonyy Sulundo0
Ajppangop apad aad AjpeinyeN -1ea4 1ad AjeanieN 1eak sad AjeangeN -res 1od AjeinyeN 189k 1ad
%S 4q wpa.ug vayopry 96 Aq weang BaYe[R] %S Aq Weans BayeE] %S Aq weang eaye[e] %6 Aq weang vayee|
JO mopfuvass a8vasan Jo mopuweans aferone Jo mopjweons aferase Jo mopyweans a8eioae Jo mopjuweans ofeioae
2onpad NI JH(N [0mpal [im (HN |ompal [im GHN sonpal jiim qHN aonpal i QHN
O] MOLf1aa0 paonpay  WOL MOTLIIA0 POOMPSY  WOJ MO[JIOAD PIONPIY  WOJJ MO[JI9A0 P2oNpay WOy MO[JI9A0 pPaonpay ‘paredioniue auoN SWBING
UOIINIISUOD "UONONIISUOD ‘UONONISU0D ‘UOIINASUOD "UoHINISU0D
Surnp ando fjm Suunp Mmoo j[im Fuunp 1mooo [[im Suump moso M Suunp o900 [im
jouusjod voypuauapas  [epusiod uopeuswipas  renusjod uonmudMIpss  fenuajod uoneualIpas jenusjod uoneIUSWIIPIS
PUD 101S0.42 10§ pUB UO0IS0I2 [10S pue uoisoId 108 pue U0IS0Id [0S pUE UOISOI3 [10S
u1 asva.ou diviodwia] u aseaour Aresodwa], ur aseasour Arerodwa], ur asearour Arezodura [, ut asesroul Arerodwa |, "poredionue auoN [tog
‘paroafp ‘palodyIe "patsaye ‘palodze ‘padsyje
J0U Y3043 uDG[) @ 10U y)Mo0i3 ueqi() o 10U Yimoi3 ueqin) e 10U Y1molS ueqin) jou yimoi3 ueqin) e
Saputinf “SIOULIEY ‘SIouurey ‘sIourey “SIauuey YImoin
mau oiusiod g o mau Ajenuajod g e Mau Ajfenusjod g e mau Ajrenuszod g e mau A[enusjod § « ‘pajedionue auoN ueqin / uoneindog
‘puvjdoo ‘puejdoro " puedoro * puejdorn ‘puejdoss
07 puv] uizoa8 0} puej Suizeid 01 pue| Surzei§ 03 puej Surzeid 03 pue} Surzei§

wo.f pajieanoo
oG 1A 240D (/7 »

"2J1S 410442524

01 puvy Suizv.43

o pariaanoo

WOY POHsAU0D
9q [[IM S3I0B (/7 ®
"2118 JI0AISI
03 puej Suizeis
WO} POUIAUOD

WO PJI2AUOD
3q [[1M S3IOB (L7 »

"3JIS JI0ATASI

01 pue] Suize1d

WOJJ PAHOAUOD

WO} PALI2AU0D
3q [[IM S3I0B ()17

"2}1S JIOATIS3L

03 puej Surzei3d

WOy PaLISAUOD

WIO] PIJISATIOD
9q [[IM SSI0B (/7 »

"9)IS JI0AI2SDI

03 pue| Surzeid

WOIJ PILIDATOD

aq 11 $2.0D 62 e 1} 11im saloe 6C ® 94 [[Im ssioe Q] e un_ [Iim saxoe Q] » 3Q [[IMm saloe [ .vm&m&oﬁﬁm QUON 5N pue]
SLOFAAH TVINTANOIIAN
vy
ADIDMYI0]1S O/M ue(d UE[J A10AIISIY uejd
41044352y 1yypnpy JI0AIISIY 1yenEy 11 BoWIIB AN PILIPOIA A10AIIS3Y T BIWIIBAA ueld qAN uondVy oN u)y
9 Y S nv I\ €NV TNV [V
(v Jo p98ey)

PIYSIIBAL O[INEBJ-BIWIBAL

SNVId ILVAIANYD 40 NOSIdVIINOD ONV AUVININAS

d ?lqeL



(blank page)

62



5. SELECTED PLAN
5.1 RATIONALE FOR PLAN SELECTION

While Alternative 2, the National Economic Development Plan, proposes the most
efficient plan in terms of average annual net benefits and benefit to cost ratio, the Sponsors
have selected Alternative 5, as the “Selected Plan” for implementation. Alternative 5
proposes an economically feasible plan that addresses the project purpose of alleviating the
agricultural water shortage problems, with less potential adverse effects on properties
surrounding the proposed reservoir. See Table L - Summary and Comparison of Candidate
Plans, Economic Effects for a comparison of the net benefits and benefit to cost ratios for the

alternatives.

5.2 PROPOSED WORKS OF IMPROVEMENT

This section of the Plan-EIS contains a detailed description of the works of
improvement (structural measures) proposed by the Selected Plan, including financing,
methods of installation, and operation and maintenance requirements. The Selected Plan
does not propose project-funded installation of any land treatment measures and relies on the
ongoing conservation program to provide complementary soil and water conservation
measures.

The Selected Plan proposes structural measures to increase the capacity and reliability
of the WIS, including the following:

e Reservoir supply pipeline: Install 19,200 feet of 30-inch diameter DIP from a new
intake structure on the Upper Hamakua Ditch to the proposed Kauahi Reservoir.

* Reservoir: Construct one reservoir (Kauahi Reservoir) with storage of 131-million
gallons and an embankment height of 26 feet and downslope of 3:1.

* Irrigation water distribution system: Install a total of 13,300 feet of pipeline,
including: 3,800 feet of 30-inch diameter DIP from the proposed 30-inch diameter
reservoir supply pipeline to the existing distribution system and 9,500 feet of 4-inch
to 12-inch diameter PVC pipeline to service the planned 270-acre Lalamilo Ag. Park
expansion area.

e Stockwater distribution system: Install 234,600 feet of 1-inch to 6-inch diameter
HDPE pipeline, seven electric pumps, and two diesel pumps to provide stockwater to
265 ranchlots totaling 22,803 acres.

5.2.1 Reservoir Supply Pipeline

The existing UHD inlet structure for the Waimea Reservoir will be reconstructed and
enlarged to accommodate both the proposed 30-inch diameter and the existing 24-inch
diameter ductile iron reservoir supply pipeline (Figure N). The elevation of the inlet invert
will be the same as the existing inlet for the Waimea Reservoir, 3032 feet mean sea level
(MSL).
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Construction of the inlet structure will require a Conservation District Use
Application and approval to conduct construction activity in the Kohala Forest Reserve and
may also require a Department of the Army Section 404 permit. Approximately 2,000 feet of
the pipeline will be within the State-owned Kohala Forest Reserve. The pipeline will be
buried within the existing corridor for the Waimea Reservoir pipeline to the Department of
Hawaiian Home Lands-owned parcel (TMK 6-4-02:125) where the Waimea Reservoir is
located. One major gulch crossing will be constructed along this section. Approximately
1,500 feet of pipeline on Hawaiian Homes Lands will pass through easements “C” and “B”
on TMK 6-4-02:137 and the Waimea Reservoir site. Approximately 4,500 feet of pipeline
will be installed within the existing 40-foot wide right-of-way (TMK 6-4-17:6) for the Upper
Hamakua Ditch leading to Puu Pulehu reservoir. The pipeline will cross under Mamalahoa
Highway through the existing tunnel for the New Hamakua Ditch.

On the south side of Mamalahoa Highway the pipeline will extend west to a small
State of Hawaii-owned parcel (TMK 6-4-02:21). A valved tee will be installed at station
84+00, on the state parcel, for the connection to the existing irrigation water distribution
system. The ground elevation at the tee is 2,874 feet MSL. The remaining 10,500 feet of
pipeline to the Kauahi Reservoir will be installed within the right-of-way of the unnamed
road which runs north-south and crosses Mana Road at the northwest corner of the parcel
leased to Clarence Kauahi (TMK 6-4-04:12).

Approximately 8.8 acres of construction easements will be required. Nearly all
easements will be existing road right-of-way or WIS-used easements. The estimated
installation cost for the inlet and reservoir supply pipeline is $5,104,500.

Pipeline controls and layouts for both the supply and irrigation pipelines will be
further evaluated during the design phase to provide an effective combination of ease of
operation, low maintenance, low pumping requirement, efficient transfer of water from the
Upper Hamakua Ditch to the reservoirs and between the reservoirs, and minimum risk to
irrigation efficiency due to component failure or operation error.

5.2.2 Kauahi Reservoir

The proposed Kauahi Reservoir will be located on the southeastern side of the Mana
Road/DHHL road intersection on the DHHL pastoral lot (TMK 6-4-04:12) leased to Clarence
Kauahi (Figures O and P). The proposed reservoir will have a high-density polyethylene
lining, be partially excavated and partially embanked, trapezoidal in plan, approximately
1,400 feet by 800 feet along its sides, and will have a capacity of 131-million gallons. The
reservoir bottom will be at elevation 2,935 feet and the top of the embankment will be at
elevation 2,966 feet. The top of the water surface, at capacity, will be at elevation 2,960 feet.
When full, water depth will be 25 feet.

On the west side of the reservoir, along the DHHL road, a compacted earth
embankment approximately 800 feet long with a maximum height of 26 feet will be
constructed. The embankment will have a top width of 20 feet and upstream and downstream
slopes of 3:1. On the north side of the reservoir, a smaller embankment approximately 500
feet long with a maximum height of six feet will be constructed.
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The soil at the site is Kikoni Series which is a sandy loam. A’a (lava) can be
expected at an average depth of four feet. Approximately 550,000 cubic yards of excavation
and 73,800 cubic yards of embankment fill will be required.

A emergency spillway leading north will be vegetated earth with a reinforced
concrete crest control structure. A diversion channel will divert all runoff from upstream of
the reservoir around the reservoir. The reservoir area will be fenced for safety and all earth
surfaces vegetated to minimize erosion and for aesthetic purposes.

Approximately 29 acres of pastureland will be acquired for the reservoir site. Post-
project expansion of the reservoir is possible at the site and may require acquisition of
additional land. The installation cost of the Kauahi Reservoir is $6,067,300.

5.2.3 Irrigation Water Distribution System

The existing WIS will be expanded with 13,300 feet of pipeline to connect the Kauahi
Reservoir to the system and to serve additional cropland acreage in the proposed Lalamilo
Ag. Park. Approximately 3,800 feet of 30-inch diameter ductile iron pipeline will connect
the Kauahi Reservoir supply pipeline to the existing 24-inch diameter ductile iron pipeline
leading from Waimea Reservoir at Mamalahoa Highway. The new pipeline will be placed
within the highway right-of-way and will parallel the existing 16-inch diameter pipeline from
Puu Pulehu reservoir. The 30-inch diameter pipeline will allow use of gravity flow into the
distribution system from Kauahi Reservoir without excessive pressure loss.

The WIS will serve 874 acres of irrigated cropland located in the existing Lalamilo
Farmlots, Puukapu Farmlots and the DHHL Puukapu Farmlots. The WIS will be expanded
with 9,500 feet of 4-inch to 12-inch diameter PVC pipeline to service the 270-acre planned
Lalamilo Ag. Park expansion area.

When fully developed in irrigated cropland, the average annual gross irrigation
demand for the future with project condition will be 3.8 MGD. This will serve an estimated
area of 1,985 acres of cropland , of which 989 acres will be in irrigation.. The peak daily
gross irrigation demand will be 6.4 MGD. The distribution system will be capable of
providing 10 MGD from the Kauahi Reservoir. A booster pump will be installed at the
submain to the DHHL Puukapu farmlots to provide adequate pressure to irrigators. The
project improvements do not include water meters and assistance with on-farm irrigation

systems.

The installation cost for the irrigation water distribution system is estimated to be
$1,689,100. Installation will take place on existing road rights-of-way and dedicated
easements when the Lalamilo Ag. Park is designed.

5.2.4 Stockwater Distribution System

A new, separate livestock water distribution system will be constructed to provide
stockwater to approximately 19,040 animals on an estimated 239 DHHL and 26 private
ranchlots (Figure Q). The total length of the stockwater pipeline is 234,600 feet. The
stockwater pipeline will be buried high-density polyethylene (HDPE) pipe ranging in
diameter from 1 inch to 6 inches. Seven electric and two diesel pumps will be required to
provide water to higher elevations beyond the effective reach of gravity pressure. Storage
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tanks will reduce pressure fluctuation and allow for repairs, electrical failure, and other
shutdowns. Storage tank level and pipeline pressure sensors will automate pump operation.
The details of the automated pumping system and exact pump and storage tank locations will
be made during final design.

The distribution system is planned to provide stockwater to a boundary of each
ranchlot in the service area. The average consumption is assumed to be 10 gallons per
animal per day. The distribution system capacity is 30 gallons per animal per day. Meters
and assistance with on-ranch systems will not be provided by the project.

The stockwater distribution system will be serviced by two reservoirs. The northern
stockwater distribution system, servicing approximately 6,800 acres in the Puukapu,
Waikoekoe, and Kamoku areas, will be supplied by the existing Waimea Reservoir. The
southern stockwater distribution system, servicing 16,200 acres in Puukapu 1 and Nienie,
will be supplied by the Kauahi Reservoir.

The total installation cost of the stockwater distribution system is $4,515,700, of
which $4,145,900 is for DHHL ranchlots.

Nearly all of the stockwater distribution system will be installed on road rights of way
and existing pipeline easements. Approximately 14,100 feet of pipeline will be installed
across pastureland requiring acquisition of easements. The easements, necessary for
construction and maintenance activity, will be 20-feet in width. All of the 6.5 acres of
required pipeline right-of-way will be on DHHL ranchlots. An additional one-half acre of
easement will be needed for several of the pump stations. Total required right-of-way is 7.0
acres

5.2.5 System Water Budget

A simplified reservoir water budget is presented below. The total capacity of the
three reservoirs - Waimea Reservoir, Puu Pulehu, and the proposed Kauahi Reservoir - is
291 MG. Inflow into the reservoir system will be diversion from the Upper Hamakua Ditch
and rainfall into the reservoirs. Outflow from the reservoir system will be irrigation water
supply, livestock drinking water supply, and evaporation from the surface of the reservoir.
No leakage from the reservoirs is assumed.

The ditchflow and irrigation demand below are estimated for a "dry" year or low
rainfall condition which is assumed to be exceeded 80 percent of the time. It is near this
Jrequency, 78 percent, that water shortages are estimated to begin to occur. While the
reservoir water budget below does not indicate the reservoirs going empty, a low initial
storage volume together with a couple of months of low ditchflow can exhaust the water
supply stored in the reservoirs.

Overflow from the Upper Hamakua Ditch into Lalakea Stream is expected to occur
even in the "dry" years when instantaneous flow rates exceed the transmission rates to the
reservoirs and once the reservoirs are filled. Overflow will be less frequent and reduced in
volume during "dry" years. The average annual overflow to Lalakea Stream has been
estimated to be 863 MG per year.
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The average daily and annual flow rates in the Upper Hamakua Ditch were
calculated using stream flow records from USGS Station 16726000 located on the ditch
above the Waimea Reservoir. While records from this station exist from 1974 to present,
USGS has discovered inaccuracies in the data. Records from 1975 to 1983 have been
recently revised by USGS. Records from 1984 to 1990 have been deemed unreliable and
unusable. Records from 1991 to 1994 are incomplete. For the analysis for this project the
nine years of revised record from 1974 to 1983 and the record for 1995 were used. Monthly

flow volumes were used to develop an average distribution of ditchflow throughout the year.
A annual flow volume vs. frequency analysis was conducted using the ten years of record.

Agricultural demand is based on the average gross annual irrigation requirement for
the 989 acres of cropland located in the WIS service area and livestock drinking water
requirement for 19,040 animal units. The irrigation requirement analysis was originally
prepared for the Hamakua Area Agricultural Water Study (1981) and was updated for
increased irrigation efficiency gained by using drip and trickle irrigation methods. The
average gross annual irrigation requirement is estimated to be 1.4 MG/acre/year. The gross
livestock drinking water demand is assumed to be 15 gallons/animal unit/day.

Table Q
INFLOW TO WIS RESERVOIRS
Waimea-Paauilo Watershed

(million gallons)
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep  Annual
UHD 112 155 122 89 71 193 202 174 139 229 191 124 1801
Rainfall S 7 11 9 9 11 10 7 4 6 6 4 89
Total 117 162 133 98 80 204 212 181 143 235 197 128 1890
Table R

OUTFLOW FROM WIS RESERVOIRS
Waimea-Paauilo Watershed

(million gallons)
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep  Annual
Irrigation 122 82 52 51 81 102 123 143 172 163 141 153 1385
Livestock 9 9 9 9 9 9 9 9 9 9 9 9 108
Evaporation 5 4 4 4 4 4 4 5 5 4 5 5 53
Total 136 95 65 64 93 115 136 157 186 176 155 167 1545
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Table §
MONTHLY WIS RESERVOIR WATER BUDGET
Waimea-Paauilo Watershed
(MG/Month)
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Initial 291 272 291 291 291 278 291 291 291 247 291 291
Inflow 291 272 291 291 291 204 212 181 143 235 197 128
Outflow 136 95 65 64 93 115 136 157 186 176 155 167
End 272 291 291 291 278 291 291 291 247 291 291 252
Table T
OVERFLOW FROM UHD TO LALAKEA STREAM
Waimea-Paauilo Watershed
(MG/Month)
Overflow . 0 48 67 34 0 76 77 24 0 16 42 0 385
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Figure O
SELECTED PLAN -
KAUAHI RESERVOIR
Waimea-Paauilo Watershed
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5.3 COSTS

This section describes the cost elements of the watershed project displays, quantifies
major project components, and displays project costs and benefits in tabular form.

Installation cost includes construction, engineering services, project administration,
and land rights costs for each work of improvement. Table 1 -Estimated Installation Cost
displays the installation cost of each improvement and the funding obligation of each agency
by purpose (irrigation water versus stockwater supply). For the Selected Plan, all works of
improvement are structural measures to be installed on non-federal land. Cost-sharing
arrangements will be set forth in a Watershed Agreement. The estimated total installation
cost for the Selected Plan is $17,376,600 in 1996 dollars.

Construction costs include the material, equipment, labor, and any other direct costs
of installing or constructing each of the proposed improvements. Construction costs
associated with providing irrigation water can be cost-shared up to 50 percent by PL 83-566
funds, with the remaining 50 percent to be borne by local sponsors. The economic analysis
conducted by NRCS indicated that providing stockwater is not incrementally feasible, thus
the construction costs associated with providing stockwater cannot be cost-shared by PL 83-
566 funds and must be funded totally by local sponsors. (See Section 5.1 Rationale for Plan
Selection.) The Department of Agriculture and the DHHL will be responsible for funding
stockwater improvements for non-DHHL and DHHL ranchlots, respectively.

Engineering services costs are an estimate of the cost associated with survey,
investigation and final design of the proposed structures; preparation of specifications and
plans; preparation of operation and maintenance plans; and inspection during construction.
Engineering services costs, for both irrigation water and stockwater supply, can be cost-
shared up to 100 percent with PL 83-566 funds.

Project administration costs include costs of preparing invitations to bid,
administrating contracts, providing government representatives, conducting acceptance
inspections, relocation assistance, permit acquisitions, legal opinions, and other overhead
costs. Project administration costs will be funded by each agency as they occur.

Land rights costs include acquisition of land through purchase, permanent and
temporary land easements, and rights-of-way needed for the installation of the works of
improvement. Associated surveys, legal costs, and modifications to existing road and utility
infrastructure are also included as land rights costs. Land rights costs cannot be cost-shared
by PL 83-566 funds and must be funded by local sponsors.

Table 2 - Estimated Cost Distribution displays the estimated construction,
engineering services, project administration, and land rights costs for each work of
improvement by funding and purpose.

A benefit to cost analysis conforming to the Economic and Environmental Principles
and Guidelines for Water and Related Land Resources Implementation Studies (U.S.
Resources Council, 1983) was required for this Plan-EIS by PL 83-566 policy. Costs and
benefits were annualized to provide a basis for comparison. Table 4 - Estimated Average
Annual Costs displays the average annual total installation costs, consisting of the amortized
installation cost and the average annual operation, maintenance, and replacement costs by
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project purpose. Total installation costs were amortized at 7.625 percent interest for the
estimated project life of 50 years (factor .07823) as directed by NRCS policy. The interest
rate of 7.625 percent is the discount rate for fiscal year 1996 which should be used by the
NRCS in the formulation and evaluation of water and related land resource plans.

Table 6 - Comparison of Benefits and Costs displays the average annual benefits and
costs by purpose (irrigation water versus stockwater supply). Providing an irrigation water
supply is economically feasible, with economic benefits exceeding economic costs and a 1.3 :
1.0 benefit to cost ratio. Providing stockwater is not economically feasible, with economic
benefits not exceeding economic costs and a 0.5 : 1.0 benefit to cost ratio. The Selected Plan
In its entirety, is economically feasible, with total economic benefits exceeding total
economic costs and a 1.0 to 1.0 benefit to cost ratio.

5.4 INSTALLATION AND FINANCING

The following section describes the planned sequence of installation, responsibilities
for installation, contracting procedures, real property acquisition and relocations, financing,
and conditions for providing assistance.

5.4.1 Planned Sequence of Installation

The installation period for the Selected Plan is estimated to be six years. Construction
of each work of improvement will be preceded by one year during which surveys, design,
land rights acquisition, and permit acquisition will take place. The sequence of installation
proceeds from the Kauahi Reservoir to the reservoir supply pipeline, then, to the irrigation
water distribution system.

The installation of the stockwater distribution system will take place throughout the
six year installation period. As approximately one-third of the stockwater pipeline will be
supplied from the existing Waimea Reservoir, those subsystems can be constructed and put
into operation before the Kauahi Reservoir is operational.

Table T, Sequence of Installation and Schedule of Obligations displays an estimated
timeline for installation of the works of improvement over a six year period. Approximate
costs for the phases of installation by funding source are shown.
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Table U
SEQUENCE OF INSTALLATION AND SCHEDULE OF OBLIGATIONS
Waimea-Paauilo Watershed

(Dollars)
FUND SOURCE
Year Cost Item Federal
(PL 83-566) DOA DHHL Total
! Technical Assistance
Engineering Services
. Reservoir supply pipeline 300,000 0 0 300,000
Stockwater distribution system 100,000 0 0 100,000
Project Administration
Reservoir supply pipeline 30,000 30,000 2,500 62,500
Stockwater distribution system 6,000 0 50,000 56,000
Land Rights
Kauahi Reservoir 0 9,200 800 10,000
Stockwater distribution system 0 0 35,000 35,000
Total Year 1 436,000 39,200 88,300 563,500
2 Technical Assistance
Engineering Services
Reservoir supply pipeline 311,300 0 0 311,300
Kauahi Reservoir 500,000 0 0 500,000
Stockwater distribution system 100,000 0 0 100,000
Project Administration
Reservoir supply pipeline 173,800 157,000 14,300 345,100
Kauahi Reservoir 75,000 70,000 7,000 152,000
Stockwater distribution system 6,000 0 50,000 56,000
Land Rights
Kauahi Reservoir 0 266,100 23,900 290,000
Stockwater distribution system 0 0 35,000 35,000
Construction
- Reservoir supply pipeline 2,037,800 1,946,100 183,400 4,075,600
Stockwater distribution system 0 0 800,000 800,000
Total Year 2 3,203,900 2,439,200 1,113,600 6,665,000
3 Technical Assistance
Engineering Services
Kauahi Reservoir 193,300 0 0 193,300
Irrigation water dist. system 100,000 0 0 100,000
Stockwater distribution system 100,000 0 0 100,000
Project Administration
Kauahi Reservoir 156,100 142,000 12,100 310,200
Irrigation water dist. system 20,000 20,000 4,100 44,100
Stockwater distribution system 6,000 0 50,000 56,000
Land Rights
Irrigation water dist. system 0 7,900 2,100 10,000
Construction
Kauahi Reservoir 2,206,900 2,206,900 208,000 4,621,800
Stockwater distribution system 0 0 800,000 800,000
Total Year 3 2,782,300 2,376,800 1,076,300 6,235,400
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Table U
SEQUENCE OF INSTALLATION AND SCHEDULE OF OBLIGATIONS
Waimea-Paauilo Watershed

(Dollars)
(Continued)
FUND SOURCE
Year Cost Item Federal
(PL 83-566) DOA DHHL Total
4 Technical Assistance
Engineering Services
Stockwater distribution system 100,000 0 0 100,000
Irrigation water dist. system 101,500 0 0 100,000
Project Administration
Stockwater distribution system 6,000 0 50,000 56,000
Irrigation water dist. system 47,200 33,100 10,000 90,300
Construction
* Stockwater distribution system 0 0 800,000 800,000
Irrigation water dist. 671,600 530,600 141,000 1,343,200
system
Total Year 4 926,300 563,700 1,001,000 2,491,000
5 Technical Assistance
Engineering Services
Stockwater distribution system 100,000 0 0 100,000
Project Administration
Stockwater distribution system 6,000 10,000 50,000 66,000
Construction
Stockwater distribution system 0 0 800,000 800,000
Total Year 5 106,000 10,000 850,000 966,000
6  Technical Assistance
Engineering Services
Stockwater distribution system 33,500 0 0 33,500
Project Administration
Stockwater distribution system 5,600 16,600 43,500 65,700
Construction
Stockwater distribution system 0 295,800 60,700 356,400
Total Year 6 39,100 312,400 104,200 455,700
Total Project 7,493,600 5,741,300 4,233,400 17,376,600

5.4.2 Responsibilities

The NRCS, Hawaii Department of Agriculture, Department of Hawaiian Home
Lands, and the Mauna Kea Soil and Water Conservation District will be responsible for
carrying out the following actions and functions in order to implement the Selected Plan.
Each agency’s responsibilities will be specified in the Watershed Agreement and in
subsequently executed Project Agreements for each phase of installation.
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The Natural Resources Conservation Service (NRCS) will be responsible for the

following:

Acquiring funds for the installation cost items shown in the tables under
“PL 83-566 Funds.”

" Ensuring compliance with federal environmental laws.

Designing all works of improvement.

Performing construction inspections as necessary.

The Department of Agriculture (DOA) will be responsible for the following:

1.

Acquiring funds for the installation cost items shown in the tables under
“Other Funds - DOA.”

Acquiring the necessary permits and approvals the installation of the
reservoir supply pipeline, Kauahi Reservoir, irrigation water distribution
system, and the stockwater distribution system for non-DHHL ranchlots.

3. Ensuring compliance with state and county laws and policies.

10.

11.

12.

Acquiring the land rights needed through purchase, easements, or
approvals of use of existing rights-of-way and easements, to install the
reservoir supply pipeline, Kauahi Reservoir, irrigation water distribution
system, and the stockwater distribution system for non-DHHL ranchlots.

Performing land rights-related tasks such as modification or relocation of
existing road and utility infrastructure affected by project installation.

Administering construction contracts through an agreement with the

Department of Land and Natural Resources for the reservoir supply
pipeline, Kauahi Reservoir, irrigation water distribution system, and the
stockwater distribution system for non-DHHL ranchlots.

Performing construction inspections for the reservoir supply pipeline,
Kauahi reservoir, irrigation water distribution system, and the stockwater
distribution system for non-DHHL ranchlots.

Accepting and operating and maintaining the all the works of
improvement, including the stockwater distribution system for DHHL
ranchlots, as part of the WIS.

Funding operation, maintenance, and replacement (OM&R) work on the
reservoir supply pipeline, Kauahi Reservoir, irrigation water distribution
system, and the stockwater distribution system for non-DHHL ranchlots
throughout the 50-year project life, as described in section 5.4.

Developing an operational policy for the improved/expanded Waimea
Irrigation System.

Developing, maintaining, and implementing an Emergency Preparedness

“Plan for the Kauahi Reservoir (dam).

Changing WIS policy to allow the provision of stockwater to ranchers.
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The Department of Hawaiian Homelands (DHHL) will be responsible for the
following:

1. Acquiring funds for the reservoir stockwater storage and the stockwater
distribution system shown in the tables under “Other Funds - DHHL.”

2. Acquiring the necessary permits and approvals for the installation of the
stockwater distribution system for DHHL ranchlots.

3. Acquiring the land rights needed through purchase, easements, or
approvals of use of existing rights-of-way and easements, to install the
stockwater distribution system for DHHL ranchlots.

4. Administering construction contracts for the stockwater distribution system
for DHHL ranchlots.

5. Performing construction inspections for the stockwater distribution system
for DHHL ranchlots.

6. Providing funds to the WIS/DOA to cover the OM&R costs of the
stockwater distribution system for DHHL ranchlots.

7. Participating in the development of an operational policy for the
improved/expanded WIS.

The Mauna Kea Soil and Water Conservation District will be responsible for the
following:

1. Providing opportunities for the public to participate during installation by
developing and distributing information/articles and conducting meetings
to keep the public informed.

2. Participating in the development of an operational policy for the
improved/expanded WIS.

The DOA and the DHHL will enter into an agreement, approved by both the State
Board of Agriculture and the Hawaiian Homes Commission, on those issues that require
interagency coordination during implementation and operation of the project improvements.
The agreement will include WIS water rate structure and water allocation for DHHL
customers and the priority for water use. The agreement will be completed before the
completion of any Project Agreements.

The implementation of practices on farms and ranches to conserve and protect the
natural resource base is needed to complement the expansion of agricultural water supply and
to assure sustainable agricultural activity in the service area. The ongoing conservation
program offered by the SWCD, NRCS, and Farm Service Agency (FSA) will provide
technical and financial assistance to farmers and ranchers.

The DHHL will ensure that each agricultural lessee develops and implements a
conservation plan as required by the lease agreement. Staff at the DHHL West Hawaii
District Office should be familiar with the SWCD, NRCS, and FSA conservation programs to
be able to direct lessees to appropriate assistance. In addition, the development of DHHL
staff capability to provide conservation planning assistance on DHHL parcels could increase
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the effectiveness of the natural resources conservation effort and provide for more unified
and consistent application of soil and water conservation over all of the DHHL parcels.

The DOA will ensure that operators of state-owned agricultural parcels develop and
implement conservation plans. The requirement for all users of the WIS to prepare and
implement conservation plans should be considered by the Board of Agriculture.

The SWCD and NRCS will continue to provide conservation planning assistance to
area ranchers and farmers. Efforts will be made to have farmers install water conserving
irrigation systems and practices. Technical and economic analysis to promote
implementation of water conservation practices will be developed to assist NRCS
conservation planners. The SWCD and the public affairs function of NRCS will publicize,
through various media, the need for natural resource conservation and protection and the
availability of technical and financial assistance.

5.4.3 Permits and Compliance

Installation of the Selected Plan will be performed in full compliance with applicable
laws and policies of the County of Hawaii, State of Hawaii, and the federal government. The
following permits and approvals may be required for project installation.

County of Hawaii Requirements

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

25 Aupuni Street

Hilo, Hawaii 96720

BUILDING PERMIT
Department of Public Works
25 Aupuni Street

Hilo, Hawaii 96720

State of Hawaii Requirements

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

Honolulu, Hawaii 96809

CONSERVATION DISTRICT USE APPLICATION
Department of Land and Natural Resources

1151 Punchbowl Street

Honolulu, Hawaii 96809

DAM CONSTRUCTION PERMIT
Department of Land and Natural Resources
1151 Punchbowl Street

Honolulu, Hawaii 96809
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STATE HIGHWAYS PERMIT
Department of Transportation
869 Punchbowl Street
Honolulu, Hawaii 96813

Federal Requirements

DEPARTMENT OF THE ARMY (404) PERMIT
U.S. Army Corps of Engineers

Pacific Ocean Division

Building 230

Fort Shafter, Hawaii 96858

Compliance With Federal Environmental Laws

Installation of the Selected Plan will be performed in full compliance with applicable
federal environmental laws as designated by the Water Resource Council and as shown in the
following table.

Table V

COMPLIANCE WITH DESIGNATED FEDERAL ENVIRONMENTAL LAWS
Waimea-Paauilo Watershed

Federal Law Applicability
1. Archeological and Historic Preservation Act, 16 U.S.C. 469, et seq. Applicable
2. Clean Air Act, as amended, 42 U.S.C. 1857h-7, et seq. Applicable
3. Clean Water Act (Federal Water Pollution Control Act), Applicable
33 U.S.C. 1251, et seq.
4. Coastal Zone Management Act, 16 U.S.C. 1451, et seq. Applicable
5. Endangered Species Act, 16 U.S.C. 1531, et seq. Applicable
6. Estuary Protection Act, 16 U.S.C. 1221, et seq. Not Applicable
7. Federal Water Project Recreation Act, 16 U.S.C. 4601-1(12), et seq. Not Applicable
8. Fish and Wildlife Coordination Act, 16 U.S.C. 661, et seq. Applicable
9. Land and Water Conservation Fund Act, 16 U.S.C. 4601 - 4601-11, et seq. Not Applicable
10. Marine Protection, Research and Sanctuary Act, 33 U.S.C. 1401, et seq. Not Applicable
11. National Environmental Policy Act, 42 U.S.C. 4321, et seq. Applicable
12.  National Historic Preservation Act, 16 U.S.C. 470a, et seq. Applicable
13.  Rivers and Harbors Act, 33 U.S.C. 403, et seq. Not Applicable
14, Watershed Protection and Flood Prevention Act, 16 U.S.C. 1001, et seq. Applicable
15.  National Wild and Scenic Rivers System Act, 16 U.S.C. 1271, et seq. Not Applicable
16. Farmland Protection Policy Act, 7 U.S.C. 4201, et seq. Applicable
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5.4.4 Contracting

Formal contracts for the construction of the proposed works of improvement will be
let by competitive bid. The Hawaii Department of Agriculture will be responsible for
administering the construction contracts for the reservoir supply pipeline, Kauahi reservoir,
irrigation water distribution system, and the stockwater distribution system for non-DHHL
ranchlots. The Department of Land and Natural Resources will provide contract
administration services to the DOA through an interdepartmental agreement. The DHHL
will be responsible for administering construction contracts for the stockwater distribution
system for DHHL ranchlots.

The DOA will also be responsible for coordinating the administration of all contracts
with the NRCS. .

The construction contracts involving PL 83-566 funds will be prepared in
conformance with OMB Circular A-102 and the National Contracts and Grants and
Cooperative Agreements Manual.

5.4.5 Real Property Acquisition and Relocations

The DOA 1s responsible for acquiring the land rights needed through purchase,
easements, or approvals of use of existing rights-of-way and easements, to install the
reservoir supply pipeline, Kauahi Reservoir, irrigation water distribution system, and the
stockwater distribution system for non-DHHL ranchlots. The DHHL is responsible for
acquiring the necessary permits and approvals for the installation of the stockwater
distribution system for DHHL ranchlots.

Acquisition of all lands, easements, or rights-of-way shall be made in compliance
with the Uniform Relocation Assistance and Real Property Acquisition policies Act of 1970,
Public Law 91-646, and appropriate USDA and federal regulations. These provide that in
cases where land rights are not obtained by donation or land exchange, every reasonable
effort will be made to acquire real property rights by negotiation. Prior to the initiation of
negotiations, an appraisal of the fair market value of the real property interest will be made
by a qualified land appraiser. No relocations of houses or businesses are known to be
required by this project.

Both buried and above-ground utility lines exist in the installation area. Most notable
are water, electrical, and telephone lines. Care will be taken during construction to prevent
danger to workers and avoid excessive disruption of service. The Sponsors and the installing
contractors will be responsible for obtaining the necessary cooperation and assistance from
the appropriate utility companies. The Sponsors will also be responsible for costs associated
with modification or relocation of road and utility infrastructure.

5.4.6 Cultural Resources

Any changes to design or location of project features will be coordinated with the
State Historical Preservation Officer to obtain concurrence.

In the event that any unanticipated sites or remains such as artifacts, shell, bone or
charcoal deposits; human burials; rock or coral alignment, pavings, or walls are encountered
during construction, work will be stopped and the State Historic Preservation Officer and the
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U.S. Secretary of the Interior will be contacted 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.

5.4.7 Financing

Federal assistance for installing the works of improvement as described in this plan
will be provided under the authority of the Watershed Protection and Flood Prevention Act,

PL83-566, g3rd Congress, 68 Stat. 666, as amended.

DOA and DHHL are legally constituted agencies of state government and will finance
their part of the project costs with funds appropriated by state legislature.

5.4.8 Conditions for Providing Assistance

Financial or other assistance to be furnished by NRCS for installing the Selected Plan
is contingent on the fulfillment of the Sponsors’ obligations as described in the Watershed
Agreement and in Section 5.3.2 of this Plan-EIS and is contingent on congressional approval
of funds for the PL 83-566 program.

Neither the Watershed Agreement nor this Plan-EIS constitute documents for the
obligation of PL 83-566 or other funds.

The following conditions shall be met before the issuance of invitations to bid:
1. The Project Agreement will developed and signed.

2. The necessary permits and approvals will be acquired and compliance with federal,
state, and county laws and regulations will be obtained. Reasonable evidence of
each such shall be provided to the mutual satisfaction of all parties.

3. The needed land rights (purchase, easements, and rights-of-way) will be acquired.

4. Funding in the cost-sharing proportions stated in the Watershed Agreement must
be provided by the state and federal governments.

5. The Operation, Maintenance, and Replacement Agreement will be developed and
signed.

6. An Emergency Preparedness Plan will be developed for the Kauahi Reservoir
(dam).

5.5 OPERATION, MAINTENANCE, AND REPLACEMENT

Operation, maintenance, and replacement (OM&R) will be provided to the works of
improvement to ensure that the projected beneficial effects of project installation will
continue to occur throughout the 50-year project life. No federal PL 83-566 funds will be
used for OM&R.

The DOA, pursuant to authority under Chapters 167 and 168, Hawaii Revised
Statutes, will be responsible for 1) funding operation, maintenance, and replacement
(OM&R) activities on the reservoir supply pipeline, Kauahi Reservoir, irrigation water
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distribution system, and the stockwater distribution system for non-DHHL ranchlots; 2)
developing an operational policy for the improved/expanded WIS; and 3) developing,
maintaining, and implementing an Emergency Preparedness Plan for the Kauahi Reservoir
(dam).

The DHHL will be responsible for 1) providing funds to the WIS/DOA to cover the
OM&R costs of the stockwater distribution system for DHHL ranchlots and 2) participating
in the development of an operational policy for the improved/expanded WIS.

The DOA, with assistance from the DHHL, will be responsible to ensure that the
agricultural water supply is used for the highest value use. Irrigation of commercial truck
and flower crops and livestock drinking water have been identified as high value use. Pasture
irrigation is not considered to be highest value use and should not be allowed except during
periods of excess water supply.

An OM&R Agreement outlining DOA and DHHL responsibilities will be prepared
and entered into before the issuance of invitations to bid on any portion of construction.. The
OM&R Agreement will include specific provisions for retention and disposal of property
acquired or improved with PL 83-566 financial assistance. The Agreement will be based on
the NRCS National Operation and Maintenance Manual and will include an operation and
maintenance plan for each structural measure.

All works of improvement will be inspected annually and after unusually severe
events or conditions to determine the need for maintenance and/or repair. The inspection
party should consist of representatives from each of the Sponsor organizations. An NRCS
representative will participate in the annual inspection during the first five years of project
operation. The DOA will prepare an annual OM&R report describing the inspection and
operation for the year and submit a copy to NRCS.

Following is a description of the essential OM&R responsibilities of the DOA:

1. Operate the improved/expanded WIS in a responsible manner to provide a
consistent water supply to farmers and ranchers. Control water levels in
the system’s reservoirs to optimize storage capability.

2. Inspect pipelines for leaks, damage, and unauthorized connections. Check
" appurtenant devices for proper operation.

Inspect and clear the Upper Hamakua Ditch intakes.
Inspect and assure proper operation of system pumps and storage tanks.

Maintain access roads to ensure timely correction of pipeline problems.

A

Collect and analyze water supply and customer water use to adjust
operating policy, identify wasteful water use, and assure efficient delivery
with minimal system loss.

7. Disseminate safety information regarding health hazards of cross-
connections to the domestic water system and household use of untreated
agricultural water.

8. Assess customers a service charge to recover the cost of OM&R.

83



OM&R costs include increased WIS staff for administration and operations functions,
electrical and diesel power costs for distribution system pumping, maintenance and repair of
structures, and replacement of components.

The estimated yearly OM&R costs for the various structural elements are shown in
the table below. The values shown below are then converted to average annual values and
aggregated into the various evaluation units, the results of which are shown in Table 4 -
Annualized Adverse NED Effects.

Table W
ANNUAL OM&R COSTS
Waimea-Paulo Watershed

Average Annual

OM&R Item Cost
(%)
Irrigation water supply
System operation and administration 20,300
Reservoir supply pipeline 37,100
Kauahi Reservoir 21,000
Irrigation water distribution system 23,100
Total irrigation water supply 101,500
Stockwater supply
System operation and administration 20,200
Stockwater distribution system
DHHL ranchlots 71,600
Non-DHHL ranchlots 2,800
Total stockwater supply 94,600
Grand total 1690007
19¢, 100

5.6 TABLES

The tables on the following six pages are to assist the NRCS and Sponsors to evaluate
the economic efficiency of the project and allocation of funding. These tables, and their
numbering are in conformance with the NRCS National Watershed Manual.
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Table 3.A
STRUCTURAL DATA - PIPELINES

Waimea-Paauilo Watershed
(Page 1 of 2)

Item Capacity Quantity
RESERVOIR SUPPLY PIPELINE
Pipe, ductile iron, 30-inch diameter 15 MGD 19,200 feet
IRRIGATION WATER DISTRIBUTION SYSTEM
KAUAHI RESERVOIR CONNECTION
Pipe, ductile iron, 30-inch diameter 15 MGD 3,800 feet
LALAMILO AG. PARK
Pipe, PVC, 12-inch diameter 24 MGD 2,400 feet
Pipe, PVC, 8-inch diameter 1.1 MGD 2,100 feet
Pipe, PVC, 6-inch diameter 0.66 MGD 3,100 feet
Pipe, PVC, 4-inch diameter 0.30 MGD 1,900 feet
Pump Station, 25 hp, electric 1 each
STOCKWATER DISTRIBUTION SYSTEM
DHHL PUUKAPU 1 RANCHLOTS
Pipe, HDPE, 6-inch diameter 0.52 MGD 4,000 feet
Pipe, HDPE, 5-inch diameter 0.36 MGD 10,200 feet
Pipe, HDPE, 4-inch diameter 0.24 MGD 6,400 feet
Pipe, HDPE, 3-inch diameter 0.14 MGD 2.600 feet
Pipe, HDPE, 2-inch diameter 0.07 MGD 11,900 feet
Pipe, HDPE, 1 1/2-inch diameter 0.04 MGD 16,900 feet
Pipe, HDPE, 1 1/4-inch diameter 0.03 MGD 19,400 feet
Pipe, HDPE, 1-inch diameter 0.02 MGD 18,200 feet
Pump Station, 20-hp, electric 1 each
Pump Station, 10-hp, diesel 1 each
DHHL PUUKAPU 2 RANCHLOTS
Pipe, HDPE, 6-inch diameter 0.52 MGD 700 feet
Pipe, HDPE, 1-inch diameter 0.02 MGD 8,000 feet
Pump Station, 0.5-hp, electric 1 each
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Table 3.A

STRUCTURAL DATA - PIPELINES

Waimea-Paauilo Watershed
(Page 2 of 2)

Item Capacity Quantity
DHHL NIENIE RANCHLOTS
Pipe, HDPE, 5-inch diameter 0.36 35,600 feet
Pipe, HDPE, 4-inch diameter 0.24 4,700 feet
Pipe, HDPE, 3-inch diameter 0.14 11,500 feet
Pipe, HDPE, 2-inch diameter 0.07 2,400 feet
Pipe, HDPE, 1 1/2-inch diameter 0.04 8,900 feet
Pipe, HDPE, 1-inch diameter 0.02 6,400 feet
Pump Station, 15-hp, electric 4 each
Pump Station, 5-hp, diesel 1 each
DHHL KAMOKU RANCHLOTS
Pipe, HDPE, 6-inch diameter 0.52 MGD 6,200 feet
Pipe, HDPE, 4-inch diameter 0.24 MGD 7,400 feet
Pipe, HDPE, 3-inch diameter 0.14 MGD 10,000 feet
Pipe, HDPE, 2-inch diameter 0.07 MGD 1,100 feet
Pipe, HDPE, 1 1/2-inch diameter 0.04 MGD 8,000 feet
Pipe, HDPE, 1 1/4-inch diameter 0.03 MGD 1,000 feet
Pipe, HDPE, 1-inch diameter 0.02 MGD 10,900 feet
Pump Station, 5-hp, electric 1 each
OTHER RANCHLOTS (PRIVATE)
Pipe, HDPE, 6-inch diameter 0.52 MGD 3,100 feet
Pipe, HDPE, 4-inch diameter 0.24 MGD 3,600 feet
Pipe, HDPE, 3-inch diameter 0.14 MGD 3,700 feet
Pipe, HDPE, 1 1/2-inch diameter 0.04 MGD 4,000 feet
Pipe, HDPE, 1 1/4-inch diameter 0.03 MGD 3,500 feet
Pipe, HDPE, 1-inch diameter 0.02 MGD 3,300 feet
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Table 3.B

STRUCTURAL DATA - KAUAHI DAM AND RESERVOIR

Waimea-Paauilo Watershed

Item Unit Quantity
Class of structure N/A B
Seismic zone N/A 3
Uncontrolled drainage area sq. mile 0.03
Controlled drainage area sq. mile 0
Total drainage area sq. mile 0.03
Maximum height of dam feet 26.0
Volume of fill cubic yard 71,000
Elevation at top of dam ft. MSL 2,966.0
Elevation at top of emergency spillway ft. MSL 2,960.0
Emergency spillway type N/A vegetated
Emergency spillway bottom width feet 20.0
Emergency spillway exit slope % 5.5
Total capacity (crest of spillway) acre feet 400.6
Sediment submerged acre feet 0
Beneficial use pool (irrigation & stockwater) acre feet 400.6
Surface area N/A N/A
Sediment pool acres 0
Beneficial use pool (irrigation & stockwater) acres 19.2
Frequency operation-emergency spillway % chance  <1.0
Emergency spillway hydrograph N/A N/A
Rainfall volume inches 15.0
Runoff volume inches 15.0
Storm duration hours 24
Maximum reservoir water surface elevation ft. MSL 2,960.6
Freeboard hydrograph N/A N/A
Rainfall volume inches 32.0
Runoff volume inches 32.0
Storm duration hours 24
Maximum reservoir water surface elevation ft. MSL 2,961.1

Table prepared: August 1997
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Table 4
ESTIMATED AVERAGE ANNUAL COSTS
Waimea-Paauilo Watershed

Projeet Outlays

Average Annual

Average Annual Operation, Total
Evaluation Unit Installation Maintenance & Average Annual
Costs * Replacement Costs
Costs
(%) &) (%)
Crop irrigation water supply 970,800 101,500 1,072,300
Livestock drinking water supply 388,600 94,600 483,200
TOTAL 1,359,400 196,100 1,555,500
" Price base 1996. Table prepared: August 1997
? Total installation costs amortized at 7.625% interest for 50 years (.07823).
Table 6
COMPARISON OF BENEFITS AND COSTS
Waimea-Paauilo Watershed
Agriculture-related Average Annual Benefits !/
Total
Total Average Benefit:
Evaluation Unit Damage Intensification Average Annual Annual Cost
Reduction Benefits Costs ¢ Ratio
(&) % 6 ®
Crop irrigation water supply 864,400 % 517,600 ¥ 1,382,000 1,072,300  1.3:1.0
Livestock drinking water supply 41,500 ¥ 207,700 ¥ 249,200 483200 0.5:1.0
TOTAL 905,900 725,300 1,631,200 1,555,500 1.0:1.0
" Price base 1996. Table prepared: August 1997

2

See page 37, Alternative 5 Economic Effects.

Benefits are the reduction in livestock losses due to water shortages.
Benefits are the reduction in crop limited expansion opportunities.
Benefits are the reduction in livestock limited expansion opportunities.
Figure from Table 4, Estimated Average Annual Costs.
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6. EFFECTS OF THE SELECTED PLAN

6.1 GENERAL

This section describes the effects of the Selected Plan on the identified problems and
opportunities, natural resources, and human health, safety, and welfare.

Under each effect category a “Setting” is included to provide the background information
necessary to understand what is presented under “Effects.” Under “Effects,” beneficial or adverse
effects are described in terms of significance and/or whether the effects are temporary/short-term or
permanent/long-term. The “Mitigation” section describes measures that will be included in the
Selected Plan to reduce or eliminate any negative effects caused by the Selected Plan. The effects
of other alternatives are also discussed when important for comparison sake.

This section also includes information under the following separate headings, as required by
federal and/or state law: 1) Relationship Between Local Short-term Uses and Enhancement of Long-
term Productivity; 2) Unresolved Issues; and 3) Relationship to Other Plans, Policies, and Controls.

6.2 ECONOMIC EFFECTS

This section includes a description and estimation of the effects of the Selected Plan on the
identified problems and opportunities. The reduction in agricultural losses are beneficial economic
effects and installation costs are adverse economic effects. Potential or indirect economic effects
are included in section 6.3 Environmental Effects.

Beneficial economic effects or benefits of the Selected Plan were measured as the reduction
in net income losses for the affected farmers and ranchers due to the installation of the Selected
Plan. Income losses under “Future With Project Conditions,” were measured against income losses
under “Future Without Project Conditions,” with the reduction in losses considered benefits. Total
economic benefits for the Selected Plan have been estimated at $1,631,200 on an average annual
basis. See the Table O for a summary of Economic Benefits.

6.2.1 Reduction in Crop Losses Due to Water Shortages

Setting

Waimea Irrigation System water restrictions result in reductions in crop quality and yield,
total crop losses, reductions in new plantings, and disruptions in marketing patterns. Agricultural
losses measured as net income losses for the affected farmers have been estimated at $2,616,900
under FW/O Project Conditions.

Effects

The Selected Plan proposes the installation of the 13 1-million-gallon Kauahi Reservoir,
which will increase the total storage capacity of the WIS from 161 to 292 -million-gallons. System
reliability will increase from 68 percent under Future Without Project Conditions to 78 percent with
the Selected Plan. Reliability is an indicator of the annual frequency of providing adequate water
supply to users. The additional storage capacity of the WIS will reduce water restrictions and
subsequent crop losses by an estimated $817,800 on an average annual basis.
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An estimated 159 existing farmers will have a more reliable irrigation water supply,
including 107 native Hawaiians.

Mitigation
None required.

6.2.2 Reduction in Crop Limited Expansion Opportunities

Setting

The inadequate storage capacity of the WIS prevents the expansion of the irrigation water
distribution system and crop production in the DOA-proposed 270-acre Lalamilo Agricultural. Park.
Effects

The installation of the Kauahi Reservoir and expansion of the irrigation water distribution
system will allow crop production in the Lalamilo Agricultural Park. An estimated $517,600 in net
income could be generated in the Park with the installation of the Selected Plan.

As currently planned, the 270-acre Agricultural Park will be divided into eight lots. Thus,
eight potential new farmers will benefited from a source of irrigation water.

Mitigation
None required.
6.2.3 Reduction in Livestock Losses Due to Water Shortages

Setting

Ranchers in the potential service area experience income losses due to the higher cost of
using treated domestic water for stockwater. Most of the DHHL and private ranchers must rely on
the County DWS domestic water system for livestock drinking water (stockwater) because a source
of agricultural water is not available to them. Income losses for the affected ranchers have been
estimated at $53,200 on an average annual basis under FW/O Project Conditions.

Effects

The installation of the Kauahi Reservoir and a stockwater distribution system will allow
ranchers to use less expensive agricultural water from the WIS instead of domestic water.
Economic benefits are attributable to a reduction in water costs and have been estimated at $41 ,500
on an average annual basis.

The amount of domestic water used for agricultural purposes will be decreased by an
estimated 40 million gallons annually. This released domestic water can be used to alleviate the
domestic water shortage problems in the Waimea area.

An estimated 265 existing ranchers, including 239 native Hawaiians, will have an
agricultural water supply for stockwater.

Mitigation
None required.
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6.2.4 Reduction in Livestock Limited Expansion Opportunities

Setting

Livestock production is limited by the inadequate quantity and distribution of stockwater
making it difficult for ranchers to efficiently manage their operations. An estimated additional
8,190 animal units could be raised if stockwater were available and intensive grazing methods were
employed. See Table X. The net income that could be generated with the additional animal units
have been estimated at $266,300 under Future Without Project Conditions.

Effects

The installation of the Kauahi Reservoir and a stockwater distribution system will not
improve the range or pasture, but adequate and properly located water will make it possible to apply
good grazing management, one of several “facilitating” practices that enable good grazing
management to be applied. Carrying capacity in the grazing land service area can be increased by
an estimated 8,190 animal units. The net income that could be generated from the animal units are
considered benefits and been estimated at as $207,700 on an average annual basis. (Table W)

Mitigation
None required.
6.2.5 Reduction in Water Pumping Costs
Setting
Water must be pumped from the WIS Puu Pulehu Reservoir to the Waimea Reservoir when

supplies in the Waimea reservoir are low. Water pumping costs have been estimated at $150,000
under Future Without Project Conditions.

Effects

With the installation of the Kauahi Reservoir, less water will have to be pumped from the
Puu Pulehu Reservoir to the Waimea Reservoir. Water pumping costs will be reduced by an
estimated $46,600 on an average annual basis under with project conditions.
Mitigation

None required.
6.2.6 Adverse Economic Effects / Costs
Setting

Costs associated with the installation and operation, maintenance and replacement of the
Selected Plan are considered adverse economic effects.
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Effects
The estimated cost of the Selected Plan is as follows:

Total installation costs: $ 17,376,600

Average annual installation costs:  $ 1,359,400

Average annual OM&R costs: $ 196.100
Total average annual costs: $ 1,555,500

See Tables 1, 2, and 4 in section 5.5 for a more detailed cost breakdown.

Mitigation
None required.

6.3 ENVIRONMENTAL EFFECTS

This section describes the effects of the Selected Plan on natural resources such as air, water,
soil, plants, and animals; social effects which consider effects on human health, safety, and welfare;
and also potential or indirect economic effects.

6.3.1 Agriculture and Prime Agricultural Land

Setting

Waimea is predominately a rural farming and ranching community with the employment and
income of most residents dependent, directly or indirectly, on agriculture. The expanding tourism
sector also capitalizes on the agricultural setting of Waimea: Comments made by community
members for the maintenance and expansion of agriculture and state and county policies and goals
supporting agricultural activity in Waimea reflect the widespread desire to protect and expand the
area’s agricultural base.

The federal and state governments recognize the importance of the soil and other natural
resources needed to support commercial agriculture. The federal government, through the Prime
and Unique Farmland Policy and the USDA Farmland Protection Policy, and the State of Hawaii
Board of Agriculture, through adoption of the Agricultural Lands of Importance to the State of
Hawaii, have defined prime farmland as land best suited for the production of food, feed, forage,
and fiber crops. The land has the soil quality, growing season, and moisture supply needed to
sustain high yields of crops economically when treated and managed, including irrigation water
management, according to modern farming methods.

Effects

The Selected Plan will provide an expanded and more consistent agricultural water supply to
area farmers and ranchers creating a more stable and potentially more profitable environment for
agricultural enterprise. Irrigated cropland acreage is expected to increase from 874 acres under
Future Without Project Conditions to 989 acres under future with project conditions. The reliability
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of the irrigation water supply will increase from 68 percent to 78 percent with the Selected Plan
installed.

The development of the stockwater distribution system will provide water to many ranchlots
that are not directly served by the existing DWS system. The proposed water system will also allow
more intensely managed and more profitable livestock grazing operations. The improved viability
of commercial livestock grazing will help maintain the agricultural character of Waimea.

The major soils in the cropland area are Kikoni silt loam and Waimea sandy loam. Both
soils are considered prime agricultural soils and when irrigated 86 percent is classified as “Prime
Farmland,” nationally or “Prime Agricultural Land,” in Hawaii. The Selected Plan will provide a
more reliable supply of irrigation water to 752 acres of Prime Agricultural Land under Future
Without Project Conditions.

The Selected Plan will provide irrigation water to 270 additional acres of cropland in the
Lalamilo Ag. Park future expansion area, of which an additional 115 acres will be irrigated. Of the
115 irrigated acres, approximately 99 acres can be classified as Prime Agricultural Land.

Implementation of the Selected Plan will ensure that the most productive agricultural land
will remain in crop production, thereby strengthening the agricultural industry and enabling it to
better withstand pressure to urbanize.

Mitigation
None required.
6.3.2 Air

Setting

The watershed area has been subject to air pollution due to volcanic emission (“vog™) from
the erupting Kilauea Volcano located on the south-eastern side of the island of Hawaii, although not
to the extent of the Hilo and Kona areas of the island. It is difficult to predict how long the Kilauea
Volcano will continue to erupt. Other than vog, no other air quality problems in the watershed area
were identified at the present time, none were expressed by the watershed area community, and
none are anticipated in the future under without project conditions.

Effects

The Selected Plan will result in a temporary decrease in air quality during construction. Use
of heavy equipment such as backhoes and bulldozers to construct the Kauahi Reservoir site will
create dust and will produce emissions from engine exhausts. These effects will be limited to the
immediate surrounding area, only during the actual conducting of these activities, and experienced
only by the construction workers as well as the residents of the one house located in the vicinity of
the Kauahi Reservoir site. Use of gasoline and diesel powered equipment in connection with
conducting farming activities are a normal occurrence in the watershed area.

Other construction activities such as the installation of supply and distribution systems may
also create dust and produce engine exhaust emissions, but not to the degree which reservoir
construction will. Again effects will be limited to the immediate surrounding area only during the
actual conducting of these activities and experienced only by construction workers and other
persons in the immediate vicinity.
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Mitigation

The contracts for the installation of the Selected Plan will stipulate that proper dust, erosion
and sediment control measures be undertaken or installed during construction to meet the County of
Hawaii’s grading ordinance and to minimize dust to the extent possible. Remaining dust considered

an unavoidable adverse environmental effect.

No mitigation measures for exhaust emission are feasible. Exhaust emissions due to
construction activities are considered an unavoidable adverse environmental effect.

6.3.3 Coastal Zone
(content moved to Section 6.6.10)

6.3.4 Cultural Resources

Setting

Project improvements may affect existing historical, cultural, architectural and/or
archaeological resources such those listed on the Hawaii Register and/or National Register of
Historic Places.

Effects

No effects on cultural resources are anticipated due to the installation of works of
improvement proposed by the Selected Plan.

Reservoir Supply Pipeline - The April 1988 report entitled “ Environmental Assessment -
Improvements to the Upper Hamakua Ditch,” prepared by Hilo Engineering, Inc. for the Division of
Water and Land Development, DLNR, concluded that “no significant archacological features have
been found or thought to exist within the potential project right-of-way,” which included the entire
length of the Upper Hamakua Ditch to Puu Pulehu Reservoir.

The 19,200-foot-long reservoir supply pipeline will be aligned within existing WIS pipeline
easements or within existing road right-of-way. See section 5.1.1 for a more detailed description of
the pipeline alignment. No significant archaeological features were identified to exist in this area by
surveys and investigations conducted as part of the Waimea-Paauilo Watershed project.

Kauahi Reservoir - The NRCS contracted a consultant, William Bonk, to conduct an
archeological reconnaissance survey of the Kauahi Reservoir site a land area of approximately
284,400 square yards. See section 5.2.2 for a more detailed description of the reservoir site. The
results of the contracted work were published in May 1996 under the title “An Archaeological
Survey of a Small Portion of Land in Pu’ukapu, South Kohala, County of Hawai’i, Hawai’i.”

Transects uncovered nothing that can be attributed to humans of the prehistoric or historic
periods. The report recommended that archaeological clearance to construct the Kauahi Reservoir
be given on the basis of a lack of archaeological evidence to support requirements of further
archaeological work, mitigation, or preservation.
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Irrigation Water Distribution System - Alan C. Spencer, NRCS Cultural Resource Specialist,
conducted archeological investigations for the Waimea-Paauilo Watershed project. The results of
his investigations were included in a January 1989 report entitled “Archeological Investigations of
the Lalamilo Agricultural Addition Irrigation Pipeline Corridor and the Livestock Water
Distribution System and Management Area, Waimea-Paauilo Watershed, Hawaii County, Hawaii.”

As part of the literature search conducted by Spencer, the National Register of Historic
Places was consulted. Only one property, the Imiola Congregational Church, was listed in the
watershed area. This was confirmed by a search of the National Register Information System
(NRIS). Other properties that are eligible but not formally listed are: Parker Homestead, and the
cemetery at Mana, and the Hind and Spencer Homes in Waimea.

One historic district, the Waimea Agricultural System, is located adjacent to the proposed
Lalamilo Ag. Park expansion area. The Waimea Agricultural System is a subdistrict of the larger
Kohala Field System. The Waimea Agricultural System is composed of four complexes. Field
Complex 4 borders the Agricultural Park. It consists of mostly early and middle 19th century
agricultural fields, irrigation ditches, boundary walls, and residential features. Some features of this
complex may date to the 13th or 14th centuries. Although not nominated to the National Register of
Historic Places, this historic district is eligible under several criteria.

The irrigation pipeline corridors for the Lalamilo Agricultural Park expansion area have
been located to avoid the Waimea Agricultural System by approximately 500 feet.

The NRCS contracted a consultant, William Bonk, to conduct an archeological literature
search, and an on-ground archaeological reconnaissance survey of the three potential reservoir sites
and a land area of approximately 500 acres, about 278 of which are potential new cropland areas in
the State Department of Agriculture's proposed Lalamilo A gricultural Park. The results of the
contracted work were published in October 1985 under the title “An Archaeological Survey in the
Waimea-Paauilo Watershed Area of Portions of the Districts of South Kohala and Hamakua,
County of Hawaii, Hawaii.”

Field investigations conducted as part of the above mentioned contract found nothing of
archaeological significance within the bounds of any of the three potential reservoir sites or the 500
acres potential new cropland areas. However, a more recent archaeological investigation conducted
Jor the Parker Ranch Town Center has expanded the areal extent of the Waimea Agricultural
System. Additional archaeological survey will be necessary if the State Department of Agriculture
decides to proceed with development of the Agricultural Park at this site.

Stockwater Distribution System - The January 1989 report entitled “Archaeological
Investigations of the Lalamilo Agricultural Addition Irrigation Pipeline Corridor and the Livestock
Water Distribution System and Management Area, Waimea-Paauilo Watershed, Hawaii County,
Hawaii,” identified no cultural resources along the proposed stockwater distribution system
corridor.

The changes in the stockwater pipeline alignment required, by Alternative 5 were field
surveyed by Carol Kawachi, NRCS Cultural Resources Specialist. No cultural resources were
observed during the survey. The results of the survey were forwarded by letter to the State Historic
Preservation Officer in January 1997 and concurrence was requested.
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Mitigation
None required.

Any changes to design or location of project features will be coordinated with the State
Historical Preservation Officer to obtain concurrence.

In the event that any unanticipated sites or remains such as artifacts, shell, bone or charcoal
deposits; human burials; rock or coral alignment, pavings, or walls are encountered during
construction, work will be stopped and the State Historic Preservation Officer and the U.S.
Secretary of the Interior will be contacted 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.

6.3.5 Dam Breach

Setting
The location of the proposed reservoir was an issue because of the possibility of a dam
breach.

Effects

Both the Kauahi Reservoir and the Waimea II Reservoir dams pose a hazard to properties
and persons present in the identified breach inundation area, in the unlikely event of a dam breach.

The Kauahi Reservoir breach inundation area extends from the intersection of Mana Road
and the unnamed DHHL road to the natural depression one mile north-northeast of the reservoir
(Figure R). The estimated peak discharge from the breach is 7,600 cfs. As much as 100 million
gallons will be discharged from the reservoir. Due to the rolling topography, the breach flow can be
several hundred feet wide and divided into more than one channel. Maximum flow depths will be
about five feet with an average velocity of seven feet per second. The water will settle in a pond
approximately 4,000 feet long and 500 feet wide with an average depth of six feet.

The Kauahi Reservoir dam falls under the controls of HRS Chapter 13-190, Dams and
Reservoirs due to its storage capacity exceeding 50 acre-feet. The Kauahi Reservoir dam is rated a
"moderate hazard" meaning the dam's failure could possibly result in loss of life and appreciable
property damage.

The identified breach inundation area for the Kauahi Reservoir affects five DHHL pastoral
lots and three Puukapu Homestead agricultural subdivision lots. There are one ranch dwelling, one
open livestock shelter, and one toolshed located within the breach inundation area. The ranch
dwelling is located approximately 1,500 feet north of the reservoir at the eastern edge of the breach
inundation area. The living area of the dwelling is above the estimated breach flow depth. The
lower-level garage may receive damage. The two other structures and other improvements such as
livestock fences and roads on the DHHL pastoral lots may be inundated and damaged by the breach
flood. Erosion damage and sediment deposition may occur in the pasture areas. Ponding of the
breach flood may last for a week or more before it completely percolates into the ground.
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The identified breach inundation area for the Waimea II Reservoir affects fifteen properties
adjacent to the proposed reservoir, 3 of which presently have houses built on them. Four houses
located along Lalakea Stream on the floor of Waipio Valley would also be affected.

Mitigation

A Kauahi Reservoir dam breach caused by overtopping of the embankment by water will not
occur because the dam will not be placed across a stream or drainageway which will introduce
runoff into the reservoir.

The probability of a dam breach caused by "piping" or internal erosion within the
embankment will be reduced significantly by the high-density polyethylene lining used throughout
the reservoir, the installation of a chimney filter within the embankment to intercept seepage flows
through the embankment, and the broader base and increased flow path created by the 3:1
downstream embankment slope.

The probability of a dam breach caused by an earthquake will be reduced significantly by
the polyethylene lining, the flattened embankment slope, and the reservoir foundation which is
unsaturated lava rock. No geologic faults are located near the reservoir. The nearest faults are
located five miles to the north in the Kohala Mountains. The failure of an earth embankment due to
an earthquake is exceedingly rare. An inventory conducted for the 1984 Symposium on Large
Dams found that three of 27,255 significantly-sized compacted earth dams had failed worldwide due
to earthquake damage during the 131-year period from 1853 to 1984. Another study, Observed
Performance of Dams During Earthquakes, by the U.S. Committee on Large Dams in 1992,
concluded that three of 61,411 compacted earth dams inventoried in the United States were
collapsed or severely damaged by earthquakes during the 106-year period between 1886 and 1992.

An Emergency Preparedness Plan, as required for "high hazard" dams by HRS, Chapter 13-
190, will be developed and implemented for the "moderate hazard" Kauahi Reservoir. The plan will
include embankment monitoring, emergency notification and evacuation areas and procedures, and
disaster response procedures and will be filed with the State Dam Safety Program.

Remaining risk after all mitigation measures undertaken, is considered an unavoidable
adverse environmental effect.

The owner of the Kauahi Reservoir will be the State of Hawaii. In the event of a dam
breach, damage liability will be assumed by the State. The USDA Natural Resources Conservation
Service will assume responsibility if the dam design is determined to be technically deficient.
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6.3.6 Energy

Setting
This section describes the energy requirements for the Selected Plan.

Effects

An estimated 82,900 kilowatt hours of electricity will be required to operate seven
stockwater pumps annually. Approximately 60 percent of the electricity generated on the Island of
Hawaii is produced using fossil fuel oil.

An estimated 3,000 gallons of diesel fuel will be required to operate two stockwater pumps
annually.
Mitigation

None feasible. Energy requirements are considered an irreversible and irretrievable
commitment of resources.

6.3.7 Floodplains

Setting

There is a national and local interest to manage floodplains to minimize economic and social
losses and to allow natural processes to occur. The policy that federal programs and projects will
avoid support of floodplain development (i.e. urbanization) is contained in Executive Order 11988,
Floodplain Management.

Floodprone areas in the watershed area have been identified by the National Flood Insurance
Program and are displayed on the Flood Insurance Rate Maps prepared by the Federal Emergency
Management Agency. Little floodplain exists in the watershed. The floodprone areas identified in
the watershed area are along Waikoloa and Lanimuamau streams as the cross through Waimea
Town and south of the Puu Nani subdivision to the Puukapu (formerly Paiakuli) Reservoir and the
Puukapu flood control basin.

Effects

The Selected Plan will not affect floodplains in the watershed. The installation of irrigation
distribution pipeline along the roadway through the Puukapu floodplain area will not affect the
operation of the Puukapu flood control basin. The Selected Plan will not directly or indirectly
support increased development of floodplains.

Mitigation
None required.
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6.3.8 Groundwater -

Setting

Groundwater conditions within the watershed are extremely variable because of the nature of
the volcanic bedrock. Lava flows in the upper watershed (Kohala Mountains area) frequently
contain highly fractured zones or lava tubes. These conditions provide extremely high permeability,
often reaching the point where entire streams percolate into/recharge the ground water system.
Other sections of the watershed underlain by ash deposits have very slow permeability.

The use of groundwater as a potential source of agricultural water was considered, but not
pursued because of the high cost of digging wells to the depths of the sustainable aquifers and the
high cost of pumping water.

There are two means by which the alternative plan could potentially affect groundwater
resources, with subsequent potential effects on human health, safety, and welfare. The first would
be due to increased fertilizer and chemicals used on new cropland which would be provided water
and brought into production via the Selected Plan affecting groundwater quality. The second would
be increased water diversion, decreasing groundwater recharge or quantity.

Effects

The Selected Plan will increase the total amount of fertilizer and chemical use due to the
new cropland, however no effects on groundwater quality and on human health, safety, and welfare
are anticipated. The same can be said for Alternatives 2, 3, and 4.

The installation of the Selected Plan will increase irrigated cropland by 115 acres from 870
to 989 acres or by about 13 percent. Use of restricted agricultural chemicals is regulated by one of
the project Sponsors; the State of Hawaii, Department of Agriculture, Division of Plant Industries;
which requires that all purchasers and users of restricted agricultural chemicals attend and pass a
certification course. The DOA also conducts periodic update courses for purchasers and users. The
NRCS also provides assistance to farmers, through its ongoing conservation program, to design
efficient irrigation systems which would lessen the chances of excess irrigation water carrying
agricultural chemicals down to the groundwater lens.

The State of Hawaii, Department of Health’s Safe Drinking Water Branch periodically tests
all well sources of drinking water for chemical and microbiological contamination. No wells in the
watershed area have ever shown such contamination.

The Selected Plan does not include any works of improvement to increase the diversion of
surface waters from any streams, including the Kawainui, Kawaiki, Alakahi, Koiawe, and Waima
streams. Nor do any of the alternatives include the installation of pipelines which would cause UHD
ditch flows to by-pass stream sections of the UHD, as originally proposed by the Recommended
Plan in the Plan-EA. The Selected Plan will therefore have no affect on the amount of water which
percolates to the groundwater lens from the above mentioned streams or UHD stream sections.

Mitigation
None required.
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6.3.9 Land Use

Setting

There is concern that the Selected Plan may cause land use changes due to the installation of
the works of improvement. See also sections 6.3.1 Agriculture and Prime Agricultural Land and
6.3.10 Population / Urban Growth for related effects.

Effects

The Selected Plan will require the conversion of 29 acres of grazing land to permanent
Kauahi Reservoir site and seven acres of grazing land for the stockwater distribution system right-
of-way. The conversion of 270 acres of grazing land to cropland (Lalamilo Ag. Park) does not
constitute a land use change because the land will remain in agricultural use. All other works of
improvement will be installed on existing road or pipeline easements.

Mitigation
None required. Conversion of grazing land to reservoir site is considered an long-term,
irreversible and irretrievable commitment of resources.

6.3.10 Population / Urban Growth

Setting

Although the Waimea area continues to increase in population and commercial activity,
community members have commented that uncontrolled urban growth can diminish or destroy the
"country" character of the Waimea area. State and local policies and goals also seek to maintain the
agrarian character of the area. Concerns have been expressed that the increase in water supply will
ultimately lead to more subdivisions and commercial development.

Effects

The project improvements to the Waimea Irrigation System consists of expanding water
supply for cropland irrigation and livestock drinking water. All system water will be untreated and
unsuitable for domestic drinking water purposes. No connections to the DWS domestic system will
be made from the WIS.

With the project installed, the DWS water supply will only be increased by the amount,
approximately 40 million gallons per year, that is currently being used for livestock drinking water.
The return of the 40 million gallons per year can be seen as an improvement to the reliability of the
domestic water supply rather than supply to be allocated to new users.

The improved outlook for agriculture in the Waimea area, as a result of implementation of
this project, may restrain the subdivision and sale of larger parcels, support maintenance of areas in
agricultural land use zoning, and provide opportunities for the community to direct commercial
growth in areas that support the agricultural base.

The most important control of growth remains land use zoning at the county level. The
hearings during general plan revision and those that accompany land use designation changes
present opportunities for the community to direct urban growth and development.
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The Selected Plan will provide a source of irrigation water for eight new farmlots in the
planned Lalamilo Ag. Park. These new farmlots could potentially be operated by farmers new to
the watershed area and thereby increase the population. The potential increase in population is not
significant and will not affect urban growth.

Mitigation
None required.
6.3.11 Soil

Setting

See section 2.8, Geology and Soils, for a description of the soil resources in the watershed
area. Of concern is soil erosion. A discussion of sedimentation effects are also included in this
section.

Effects

The Selected Plan will cause a temporary increase in the soil erosion and sedimentation
potential during construction. The major activity of concern is the use of heavy equipment such as
backhoes to excavate the Kauahi Reservoir site. Other construction activities such as the
installation of the reservoir supply and distribution systems will also increase the soil erosion
potential, but not to the degree which reservoir excavation will.

Mitigation

The contract(s) for the installation of the Selected Plan will stipulate that proper erosion and
sediment control measures be undertaken or installed during construction to meet the County of
Hawaii’s grading ordinance, Chapter 10, Erosion and Sediment Control, Hawaii County Code. The
measures should minimize the soil erosion and sedimentation potential to the extent possible.
Remaining erosion and sedimentation considered an unavoidable adverse environmental effect.

6.3.12 Streams

Setting

This section discusses effects on stream flow or quantity. Effects on stream water quality
due to sedimentation are addressed in section 6.3.11 Soil. Effects on stream biota is discussed in
section 6.3.13 Threatened and Endangered Species.

Much of the surface water and groundwater occurring in the region of the Upper Hamakua
Ditch and Lalakea Stream later appears in Waipio Valley as it moves toward the ocean. Waipio
Valley taro farmers, tour operators, and others require the continuance of the valley's abundant
water resources.

Effects

The Selected Plan and the other alternative plans do not include any improvements to
increase water diversion from any of the streams in the watershed, including the Kawainui,
Kawaiki, Alakahi, Koiawe, and Waima streams. An earlier proposal to install pipelines around the
natural stream reaches of the UHD to prevent seepage losses was eliminated from the
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alternative that was selected. The DLNR-led repairs of the UHD will decrease seepage losses from
the ditch by as much as 50 to 75 percent during periods when the ditch flow is less than 4 MGD.
During higher flows in the ditch, the percentage increase in ditchflow will be considerably less.

The overflow from the UHD, once the reservoirs are filled to capacity, enters Lalakea
Stream near its headwater to augment the naturally occurring streamflow. This overflow has taken
the present form since, at least, 1960 when the Waimea Reservoir was constructed. The increase in
agricultural water demand created by the project improvements over the future without project
condition is approximately 377 million gallons per year. Overflow to Lalakea Stream from the
UHD will be reduced from 1,240 million gallons per year to 863 million gallons per year. The
combined annual streamflow in Lalakea Stream, measured at Hiilawe Falls, will be reduced by five
percent from 7,080 million gallons per year to 6,703 million gallons per year (Table S).

The flow rate in the Upper Hamakua Ditch, agricultural water demand analysis, and data
sources are discussed in Section 5.2.5 System Water Budget.

The reduction in overflow volume is distributed throughout the year (Table T). The base
runoff from the 3.05 square mile drainage area is not affected. The naturally occurring fluctuations
in the Lalakea streamflow will override the effects of the reduced overflow from the UHD. In
addition, it is important to note that the overflow from UHD augments the naturally occurring
streamflow of Lalakea Stream. Thus, even if the overflow were completely eliminated, the Selected
Plan would not be affecting the natural condition of Lalakea Stream or Waipio Valley.

Lalakea Stream is diverted by the Lalakea Ditch at the 2,000-foot elevation. The diversion,
which supplies a 30-MG reservoir is unused at present. All of the ditch, including the intakes and
Lalakea Reservoir, is located on Kamehameha Schools/Bishop Estate (KS/BE) land. It is probable
the KS/BE will someday utilize the Lalakea Ditch.

Mitigation
None required.
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Table Z
EFFECT OF OVERFLOW REDUCTION FROM UPPER HAMAKUA DITCH
Waimea-Paauilo Watershed

Water Body Unit Future without Future with
Project Project
Upper Hamakua Ditch
UHD average daily flow rate MG per day 6.4 6.4
UHD average annual flow rate MG per year 2,351 2,351
(-) Agricultural water demand from UHD MG per year 1,111 1,488
(=) Overflow from UHD to Lalakea Stream MG per year 1,240 863
Overflow reduction with project installed MG per year N/A 377
% Overflow reduction % N/A 30
Lalakea Stream
{Yatural average flow rate Lalakea Stream @ Hiilawe Falls MG per year 5,840 5,840
(+) Overflow from UHD MG per year 1,240 863
(=) Total average flow rate MG per year 7,080 6,703
%  Streamflow reduction % N/A 5
Wailoa River
Natural average flow rate into ocean MG per year 24,366 24,366
(+) Overflow from UHD MG per year 1,240 863
(=) Total average flow rate MG per year 25,606 25,229
% _Streamflow reduction % N/A 1.5
""" Estimated through regional analysis using seven gaged streams in Hilo/Hamakua/Kohala area.
? USGS Sta | 6732200, 1965-1969, plus estimated streamflow from Lalakea Stream.
Table AA
MONTHLY LALAKEA STREAMFLOW
Waimea-Paauilo Watershed
MONTHLY LALAKEA STREAMFLOW

1000

& 900

= 800

w700 [ Present Condition

g 600 1 W Future w ithout Project

= i’gg 1 [ Future with Project

5 Without UHD Overflow

= 300

© 200

-t

z 100

0
b= > Q prd o o o P pd | o -
s 2 4 5 ¥ £ & % 3 2 2 4§
WATER YEAR

107




6.3.13 Threatened and Endangered Species

Setting

Of concern are the effects of Selected Plan’s proposed works of improvement on fish and
wildlife resources in accordance with provisions of the National Environmental Policy Act of 1969
(42 U.S.C. 4321 et seq.; 83 Stat. 852), as amended, the Fish and Wildlife Coordination Act of 1934
(42 U.S.C. 661 et seq.; State. 401), as amended, the Endangered Species Act of 1973 (16 U.S.C.
1531 et seq.; 87 Stat. 884), as amended, The Federal Clean Water Act (33 U.S.C. 1344), as
amended, and other authorities mandating federal concern for environmental values.

The Selected Plan includes work in the following areas: (1) the reservoir supply pipeline
connection site at UHD, (2) the reservoir supply pipeline alignment corridor from the UHD to the
proposed Kauahi Reservoir, (3) the Kauahi Reservoir site, (4) the irrigation water distribution
pipeline alignment corridor, (5) the planned Lalamilo Ag. Park, and (6) the stockwater distribution
pipeline alignment corridor. Figures N and Q identifies these areas and pipeline corridors.

Botanical and wildlife assessment studies have been completed within the project area since
the project’s genesis in 1984.

There has been considerable correspondence between wildlife agencies and NRCS since
1984. The following is an additive list of threatened, endangered or rare species that were identified
as potentially being found in the project area by USFWS and DLNR, or from reviews of former
reports and surveys:

1984 1) Hawaii creeper (bird) Loxops maculatus mana **(E)
2) Hawaii akeapa (bird) Loxops coccineus coccineus (E)
3) O'u (bird) Psittirostra psittacea (E)
4) Akiapolaau (bird) Hemignathus munroi (E)
5) Hawaiian goose (nene) Nesochen sandvicensis (E)
6) Palila (bird) Loxioides bailleui (E)
7) Hawaiian hoary bat Lasiurus cinereus semotus (E)
8) Hawaiian Hawk or ‘io Buteo solitarius (E)

1985 9) O’opu alamo’o Lentipes concolor (SOC)

1987 10) Hawaiian duck or koloa Anas wyvilliana (E)
11) Nukupuu (bird) Hemignathus lucidus (E)
12) Hawaiian creeper (bird) Oreomystis mana (E)
13) Oha (plant) Clermontia drepanomorpha (E)
14) Aku’Aku (plant) Cyanea tritomantha (SOC)
15) (plant) Diplazium molokaiense (E)
16) ‘Aiea tree (plant) Nothocestrum breviflorum (E)
17) (plant) Tetraplasandra kohalae

(oahuensis) (SOC)
1994 18) Orangeblack HI damselfly Megalagrion xanthomelas (C)

19) Flying earwig HI damselfly Megalagrion nesiotes (C)

**The current (Feb 97) status of the species: (E) = endangered, (T) = threatened, (C) = Candidate(SOC) = Species of
Concern, taxa for which the FWS has on file enough substantial information on biological vulnerability and threat(s) to
support proposals for listing as endangered or threatened species.
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Existing Flora and Fauna

In February, 1987, Lani Stemmermann and Joyce Davis Jacobson completed the “Botanical
Survey of the Upper Hamakua Ditch Improvements, Waimea-Paauilo Watershed, Island of Hawaii”.
This study included assessments of sections of the UHD that are no longer planned in the preferred
alternative. The current plan only proposes work in section 6 of the UHD, not in sections 1-5.
Traplasandra oahuensis, now a “Species of Concern”, not endangered in (USFWS Plant Species List
November 7, 1996) was found in 1987 by Stemmerman & Jocobson in sections 1 and 3 of the
UHD; Clermontia spp. were found in sections 1, 2 and 5; Cyanea spp. were found in section 5;
Diplazium molkaiense was found in section 2; Tetraplasandra kohalae (oahuensis) was found in
section 1. None of these species were found within the current project boundaries--section 6 of the
ditch. Section 6 was dominated by “exotic herbaceous and grass community found along roadsides

and trails and within pasture” (Stemmerman 1987).

On August 6, 1996, Derral R. Herbst, Ph.D. prepared the “Botanical Survey of the Proposed
Kauahi Reservoir Site, Waimea-Paauilo Watershed, Hawaii,” under contract for the NRCS. The
report concluded that no candidate, proposed, or listed threatened or endangered species as set forth
in the Endangered Species Act of 1973, as amended (16 U.S.C. 1531-1543), were seen during the
survey of the preferred reservoir site, and none are known historically from the proposed Kauahi
Reservoir site. The dominant vegetation was identified as Kikuyu grass (Pennisetum clandestinum
and rattail grass (Sporobolus africanus), with white clover (Trifolium repens), yellow wood sorrel

(Oxalis corniculata), and hairy cat’s ear (Hypochoeris radicata) as the common forbes.

Dr. Herbst also prepared the “Botanical Survey for the Proposed Kamuela Irrigation Pipeline
System, Waimea-Pa’auilo Watershed, Hawaii” on January 27, 1997. This survey also concluded
that there are no candidate, proposed or listed threatened or endangered species seen during the
survey, and none are known historically from the proposed project sites. Furthermore, none of the
trees on the sites are, nor could be considered Species of Concern for the county exceptional tree
program. The vegetative community of the sites are not pristine nor unique; the dominant vegetation
was separated into three different sub-communities: Pasture, gulch, and wetland associations. The
dominant in all of the pasture areas was Kikuyu grass (Pennisetum clandestinum). The gulches
contained a few native ‘ohi’a (Metrosideros polymorpha), and other exotic species such as
strawberry guava (Psidium cattleianum) and understory ferns and forbs. The wetlands at the bottom
of the gulches could be classified as riparian wetlands around small permanent streams. The
dominant species in these areas was honohono grass (Commelina diffusa). Very few native species
were found within the pipeline boundaries.

No threatened or endangered birds have been sighted within the project boundaries.
USFWS’ bird survey data showed that the majority of sightings were of the Japanese white-eye,
melodious laughing thrush, red-billed leiothrix, and the native common amakihi, Elepaio, and
Apapane. (Marmelstein, USFWS, February 1985; Yuen, USFWS, June 1986,) Because the
majority of the plants along the pipeline corridor are non-native, grass species, it is unlikely to be
habitat for native forest birds. The ‘io or the nene may use the grassland area, although none were
seen during the recent plant and historic properties surveys.
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In the last decade, the Hawaiian duck has been reintroduced to the Kohala Mountains
because there is suitable habitat in the forest preserve. These birds normally restrict their activities
to forest seeps, ponds, and streams. Members of this species occasionally use the slower section of
the UHD for loafing or possibly for feeding (Griffin 1983). The value of the UHD as Hawaiian
duck habitat is minimal. It lacks the quiet pools, shoreline vegetation, natural bottom and food
items preferred by these birds. The Koloa duck may possibly use the small stream areas along the
stockwater distribution pipeline alignment, but these areas are isolated systems and provide
minimal habitat. No ducks were seen during past or recent surveys.

The Hawaiian hoary bat, Lasiurus cinereus semotus, potentially resides in the isolated
gulch/stream systems that were found along the stockwater pipeline alignment. However, not
much information is known about habitat requirements of the bat, and thus it is difficult to
determine whether bats indeed frequent these areas. No night surveys of the project area were
conducted.

In 1994, the USFWS indicated that two rare (now candidate) damselfly species may occur in
the project area. Megalagrion xanthomelas is a lowland species that occurs most commonly in
coastal wetland fed by basal springs, as seen in the Puna, Kau, and North Kona districts of Hawaii.
It occasionally breeds along the terminal and lower midreaches of perennial streams and can exploit
temporary habitats, as shown by its occupation of ephemeral side pools bordering flashy streams in
Hawaii. Megalagrion nesitotes has yet to be recollected on Hawaii despite intensive recent surveys
by the workers from the National Park Service at Volcano, where several long series were captured
in the last century. This suggests that the Hawaii island populations may have been extirpated.
(Hawaiian Damselflies, A Field Identification Guide, by Adam Asquith and Dan Polhemus, Hawaii
Biological Survey Handbook, 1996,.

The USFWS recommended that surveys of these two species in the proposed project area be
conducted. USFWS staff recently confirmed that they conducted insect surveys in the project area
and did not find either species (Pers. Communication, Adam Asqueth, February 1997).

Much of the watershed is heavily grazed by cattle. Feral pigs (Sus Scrofa), range freely and
disturb the floor by rooting and consuming plants, facilitating weed invasion and contributing to soil
erosion. Feral dogs and cats and alien mongoose and rats also rove unencumbered within the
watershed. These feral and alien mammals are considered detrimental to native ecosystems.

USFWS and DLNR raised concern about the cumulative impacts on streams within the
watershed, which could be caused by the diversion of additional water. Changes in instream flow
could affect endemic crustaceans, fish, and mollusks, which may be present in the middle reaches of
Alakahi, Kawainui, and Koiawe streams and throughout Waipio Valley. Concern was also raised
about the decreased overflow from the UHD to Lalakea Stream indirectly impacting the habitat of
Lalakea Stream and Waipio Valley biota. The Hawaii Stream Assessment recommends Lalakea
Stream as a candidate for protection due to the diversity of aquatic and cultural resources and “blue
ribbon” cultural and recreational resources.
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Effects

No effects on endangered or threatened plant species are anticipated because none were
found within the preferred alternative project area. Few native plants will be disturbed by the
project, since the majority of the area is dominated by alien grasses and forbs. Construction of the
pipeline will entail trenching and replacing topsoil. It is likely that surrounding grasses will
revegetate the area within months. Trenching and pipelaying in the two small gulches that contain
‘ohi’a trees can likely avoid any impacts to this endemic species.

No adverse effects on the ‘io (Hawaiian Hawk) or the nene are anticipated because 1) use of
the UHD, reservoir site, and pipeline corridor areas by these species is apparently infrequent or rare;
2) construction activities will be concentrated in the open range land, which is dominated by
nonnative vegetation ; and 3) construction effects will be temporary.

No adverse effects on the Hawaiian Duck are anticipated because 1) construction activities
will be confined to Segment 6 of the UHD, which is not likely to be used by the duck for loafing or
feeding because it is not one of the slower sections; 2) it is unlikely that the koloa use the upland
reservoir site or open areas; 3) environmental impacts within the small gulches will be minimized
by avoiding these areas, bridging the pipeline across them, and/or ensuring best management
practices (as outlined in the Corps of Engineers Regional General Permit for Utility Line
Crossings); and 4) construction effects will be temporary.

No adverse effects on the Hawaiian hoary bat are anticipated because 1) use of the majority
of the area (grazed grasslands) by bats is apparently infrequent or rare; 2) construction will take
place during the day, and bats are nocturnal; and 3) effects from the work within the gulches, the
areas that are more likely than any other within the project site to be bat habitat, will be minimized.

No cumulative impacts on streams will be caused by the diversion of additional water are
because the Selected Plan will not include any improvements to increase water diversion from any
of the streams in the watershed.

No impacts on Lalakea Stream and Waipio Valley biota are anticipated because the naturally
occurring fluctuations in streamflow will override the effects of the reduced overflow from the UHD
(see section 6.3.12 Streams). In addition, the overflow from the UHD augments the natural
streamflow of Lalakea Stream. Thus, even if the overflow were completely eliminated, the Selected
Plan would not be affecting the natural condition of Lalakea Stream or Waipio Valley.

Mitigation

All necessary precautions will be taken to ensure that there are no adverse effects to any
threatened or endangered species, in the unlikely event that any are encountered. The areas
disturbed for the reservoir and for the supply pipeline will be the minimum area/width needed.
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6.3.14 Visual

Setting
The following section describes the effects of the Selected Plan on the visual landscape.

Effects

The reservoir supply and distribution systems will not affect the visual landscape because
they will be buried pipelines.

The Kauahi Reservoir will be visible from approximately 300 properties. The reservoir will
not block any visual planes from any of properties. The reservoir will have a earthen berm
embankment approximately 26 feet high and will create a surface pool of about 19 acres.

Mitigation
The embankment slopes of the Kauahi Reservoir will be grassed to blend in with the
surrounding grazing land.

6.3.15 Water Rights

Setting
Water rights issues are becoming more politically sensitive as competition for the available
water increases.

Concerns were expressed regarding the legal right to divert additional water from the Kohala
Mountains via Upper Hamakua Ditch to supply the proposed Kauahi Reservoir.

Concerns were also expressed regarding the allocation of water from the WIS after the
improvements proposed by the Selected Plan are installed. The native Hawaiian people with DHHL
farmlots and ranchlots want to be assured that they will have a sufficient amount of water to meet
their current and future needs.

Under provisions of the federal law known as the Hawaiian Homes Commission Act
(HHCA) passed by the U.S. Congress in 1921, Section 221, provides first call to the DHHL for its
native Hawaiian beneficiaries to any government-owned water statewide.

Under the mandate of the Admissions Act of 1959, Section 4, the HHCA was adopted in its
entirety as part of the Hawaii State Constitution and says in part that the state and its people do
further agree and declare that the spirit of the HHCA shall be faithfully carried out.

The State Water Code passed by the state legislature in 1987, under Section 174¢c-101 states
that in part that decisions of the Commission on Water Resource Management (CWRM) shall
incorporate and protect adequate reserves of water for current and foreseeable development and use
of Hawaiian Home Lands. In addition, the appurtenant of water rights of kuleana and taro lands,
along with traditional and customary gathering rights of ahupua's tenants who are descendants of
native Hawaiians who-inhabited the Hawaiian Islands prior to 1778, shall not be abridged or denied.

The State Water Code stipulates that any new construction or alteration of a stream diversion
works or stream channel other than activities in the course of normal maintenance can only proceed
by obtaining a permit from the CWRM. Also, new diversions of streamflow cannot be made
without a waiver of the interim instream flow standard from the CWRM.
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Act 325, SLH 1991, further buttressed and re-confirmed protections of water rights
guaranteed by prior federal and state laws. Consistent with the above authorities, the CWRM has
already acknowledged the first call rights of the DHHL by reserving water for native Hawaiians on
the islands designated as water management areas, namely Oahu and Molokai.

Effects

The UHD presently diverts water from five streams on State-owned lands in the Kohala
Mountains (Kawainui, Kawaiki, Alakahi, Koiawe, and Waima) to supply the two existing WIS
reservoirs. Because the Upper Hamakua Ditch system has been in existence for over 80 years and
no new stream diversion works are proposed by the Selected Plan, a permit and waiver of the
interim instream flow standard from the CWRM are not required.

The Selected Plan is designed so that native Hawaiian farmers and ranchers will have the
potential to be supplied the same amount of water as non-Hawaiian farmers and ranchers. Pipelines
and water meters for native Hawaiian farm and ranch lots are and will be the same size as those for
non-Hawaiians. At the present time, all farmers serviced by the WIS share equally in the available
water, no group is cut off first, when water restrictions are imposed.

The waters flowing through the Upper Hamakua Ditch are considered government-owned
waters and are therefore subject to the protections guaranteed by the laws cited above. If conflict
arises among competing interests for the ditch waters, the DHHL on behalf of its native Hawaiian
constituency is entitled to first call of unallocated water except in cases of disaster (Chapter 127,
HRS) and fire protection (Chapter 185, HRS) which retains priority call.

Mitigation

The DOA and the DHHL will enter into an agreement, approved by both the State Board of
Agriculture and the Hawaiian Homes Commission, on those issues that require interagency
coordination during implementation and operation of the project improvements. The agreement will
include WIS water rate structure and water allocation for DHHL customers and the priority for
water use. The agreement will be completed before the completion of the Waimea-Paauilo
Watershed Project Agreement.

6.3.16 Wetlands

Setting

Agricultural wetlands are defined as follows: Wetlands are lands that 1) have a
predominance of hydric soil; and 2) are inundated or saturated by surface water or ground water at a
frequency and duration sufficient to support a prevalence of hydrophytic vegetation typically
adapted for like in saturated soil conditions; and 3) under normal circumstances do support a
prevalence of hydrophytic vegetation (Subpart A, 513.11, National Food Security Act Manual,
November 1996). The Corps of Engineers has jurisdiction over wetlands and other “waters of the
U.S.”, including intermittent or permanent streams, ponds, and natural drainageways where an
“ordinary high water mark” is observed. Department of the Army (DA) permits are necessary for
placement of fill materials into waters of the U.S.

The proposed project area was assessed to determine whether any “water of the U.S.”,
including wetlands, were found and would be affected by the project.
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The existing UHD inlet structure for the Waimea Reservoir will be reconstructed and
enlarged to accommodate two pipelines. This work within the ditch may possibly be defined as
work within a jurisdictional water, and therefore may require a DA permit. The pipeline alignment
from the ditch to the proposed reservoir does not have hydrophytic vegetation

In July, 1996, Dr. Herbst identified the dominant plant species at the proposed Kauahi
reservoir site. The site clearly lacks hydrophytic vegetation and is not determined to be a wetland.

In December, 1996, NRCS surveyed the proposed stockwater distribution pipeline corridor
to ascertain whether wetlands or other waters of the U.S. would be affected by the proposed project.
Eight small, isolated drainageways and two large gulches were discovered along the southern
boarder of TMK 6-4-04:137, 23. At the time of the survey, all of the areas had running water. The
riparian areas in four of the small, isolated drainageways were confirmed to meet the criteria for
wetlands: hydrophytic vegetation, hydric soils, and hydrology.

Effects

The effect of the installation of the one-inch diameter pipeline within the drainageways and
gulches will be minimal.

Mitigation

Adverse effects to wetlands and other waters from construction of the 1” pipeline will first
be avoided by 1) bridging the wetland and gulch crossings at 25+00, 30+00, 48+00, and by 2)
shifting the proposed pipeline corridor away from the large gulches and wetland areas at 12+00,
22+00,. 59+00, 66+00. In three of the drainageways, 26+00, 3+00, 45+00, the best alternative will
be to trench and bury the pipeline within the gulch corridors and wetland areas. To insure there are
only minimal, temporary impacts to waters, the conditions and best management practices contained
in the U.S. Army Corps of Engineers General Regional Permit for Utility Lines in, under, or above
waters of the United States, including navigable waters, in the State of Hawaii (May 20, 1996) will
be followed.

6.3.17 Hazardous Materials and Hazardous Waste Sites

Setting

Hazardous materials are defined as any solid, liquid, or contained gas that is ignitable,
corrosive, reactive, and/or toxic. Hazardous wastes are hazardous materials that is discarded or
being disposed of. While small amounts of hazardous materials and hazardous wastes exist in most
businesses and residences, concentrations of hazardous materials and high volume hazardous
waste streams fall under regulation by the State Department of Health.

Consultation with the State of Hawaii Department of Health's Hazardous Waste, Solid
Waste, and Clean Water Branches and Hawaii County Department of Public Works' Solid Waste
and Wastewater Divisions did not bring to light the existence of any known hazardous materials or
hazardous waste sites in the project area. Two closed dump/landfill sites are located outside of the
project area to the west. One site is at the location of the present refuse transfer station.
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Effects

The installation of the recommended alternative will not require use hazardous materials
nor will hazardous waste be generated. The project will have no effect on hazardous materials or
hazardous waste sites.

Mitigation
None required.

6.4 RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES AND
ENHANCEMENT OF LONG-TERM PRODUCTIVITY

The present and most likely continued short-term use of the 29-acre Kauahi Reservoir site
and the seven-acre stockwater distribution system right-of-way area, is grazing land. The long-term
commitment of this grazing land for the installation of the works of improvement will result in a
more reliable and expanded source of agricultural water that will enhance long-term productivity on
1,985 acres of cropland and 22,962 acres of grazing land.

6.5 UNRESOLVED ISSUES

None were identified.

6.6 RELATIONSHIP TO OTHER PLANS, POLICIES, AND CONTROLS

This section describes the relationship of the Selected Plan to federal, state, and local plans,
policies, and controls for the watershed area.

6.6.1 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 Statutes. 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 of the State of Hawaii.
The Land Use Districts are Urban, Rural, Agricultural, and Conservation.

The works of improvement (reservoir supply pipeline, reservoir, and distribution systems)
proposed by the Selected Plan will be installed on land designated Agricultural. See following
Figure S. The use of this land for such works of improvement is permitted in Agricultural districts.

The land use changes caused by the Selected Plan will also conform to the allowable uses in
the Agricultural district (see section 6.9.2 Land Resources).
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6.6.2 The Hawaii State Plan and State Agricultural Functional Plan

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 develops in greater detail policies and priorities in twelve subject areas.

The 1991 State Agricultural Functional Plan states the following objective, policy, and
action under water, which directly supports the implementation of the Selected Plan:

OBJECTIVE I: ACHIEVEMENT OF EFFICIENT AND EQUITABLE PROVISION OF
ADEQUATE WATER FOR AGRICULTURAL USE.

POLICY I(1): Expand agricultural water resources statewide.

ACTION I(1)(a): Develop new, expanded, or improved water source and delivery systems
in support of agriculture and aquaculture, as needed and economically feasible.

The 1991 State Agricultural Functional Plan states the following objective, policy, and
action under land, which supports the implementation of the Selected Plan to enable the
development of the Lalamilo Ag. Park:

OBJECTIVE H: ACHIEVEMENT OF PRODUCTIVE AGRICULTURAL USE OF
LANDS MOST SUITABLE AND NEEDED FOR AGRICULTURE.

POLICY H(1): Provide suitable public lands at reasonable cost and with long-term tenure
for commercial agricultural purposes. -

ACTION H(1)(a): Complete agricultural park projects presently committed, and develop
additional projects in accordance with the Ad Hoc Agricultural Park Site Selection Committee.

6.6.3 Hawaii County General Plan

The Hawaii County General Plan, 1989, outlines the goals, policies, and courses of action
for the long-range comprehensive physical development of the county with respect to the most
desirable use of land within the county. The following items support the implementation of the
Selected Plan.

ECONOMIC - POLICIES: The County of Hawaii shall assist the expansion of the
agriculture industry, especially diversified agriculture, through the protection of important
agricultural lands, capital improvements and other programs, and continued cooperation with
appropriate state and federal agencies.

Land Use - Agricultural Land

GOAL: To identify, protect and maintain important agricultural lands on the Island of
Hawaii.

POLICY: The County shall assist in the development of basic resources such as water,
roads, transportation and distribution facilities for the agricultural industry.

The Plan states the following as courses of action for the South Kohala District in which the
watershed area is located:
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ECONOMIC - Course of Action: The County shall assist the development of agriculture in
South Kohala by protecting important agricultural land from urbanization, by providing or having
provided the necessary capital improvements, such as water, and by working cooperatively with
other agencies.

PUBLIC UTILITIES - WATER - Course of Action: Additional sources for the Waimea
System (domestic water) shall be investigated. Encourage expansion of sources and storage
capacity for both the agricultural and domestic water systems.

LAND USE - AGRICULTURE - Course of Action: Assist in the provision of water in
agricultural areas.

6.6.4 Hawaii County Water Use and Development Plan (WUDP)

The Hawaii County WUDP is part of the Hawaii Water Plan required by the State Water
Code (HRS Chapter 174C). The county-prepared plan includes an inventory of water sources, uses,
and future water needs. The plan aids the State Commission on Water Resources Management and
county planners in reviewing and granting approvals and permits for development and water use.

For the South Kohala region, the WUDP project the “present 2 to 3 mgd consumption [of
Waimea farmers] will require up to an additional 2 mgd to handle the new irrigation requirements.”
(WUDP, draft 2/92) The Waimea-Paauilo Watershed project is described in Section 7.5.1 under the
heading “Expansion of the Waimea Irrigation System.”

6.6.5 Department of Hawaiian Home Lands Plans

The Selected Plan will support the efforts of the DHHL to provide infrastructure, including
an agricultural water supply, to native Hawaiian homesteaders so they may farm and ranch. The
Selected Plan will provide a more reliable source of irrigation water to DHHL farmers and will
provide a stockwater distribution system that will service DHHL ranchlots.

6.6.6 Department of Transportation

The State of Hawaii, Department of Transportation is seeking an alignment for a bypass
highway route to alleviate problems caused by the flow of through traffic through Waimea Town.
Four alternatives were identified in the Waimea By-Pass Project Route Study (January 1995). As of
this writing, a preferred route has not been selected. Two of the alternatives, R-1 and R-2, will
place the by-pass highway adjacent to the Kauahi Reservoir and will utilize the same alignment as
the reservoir supply pipeline for approximately 10,000 feet. At least four pipeline crossings of the
by-pass highway will be required. Preliminary discussions indicate that even with the selection of
alternative route R-1 or R-2, the two projects can be compatible.

6.6.7 Waimea Water Roundtable

The goal of the Waimea Water Roundtable is to achieve better coordination of the
development and management of water resources in Waimea. Organized in 1996, the Roundtable is
a diverse group of persons from the private sector, government, and the Waimea community with
various water development and/or management interests. The group hopes to achieve it’s goal by
sharing information, working cooperatively, seeking input from, and establishing communication
links among it’s members, as well as with those in the community.

The Roundtable group has been briefed regarding the Waimea-Paauilo Watershed project.
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6.6.8 Parker Ranch 2020 Plan

The Parker Ranch has developed a draft 2020 Plan for development of 338 acres near the
Waimea Town core for public, commercial, industrial, and residential development. In response to
community concerns, the plan was scaled back from the 580-acre plan which was approved by the
county in 1992. In addition to a 72 acres of industrial and commercial area and 730 residential
units, the Plan proposes over 45 acres of park and open space and enhancement of the visual
character and beauty of Waimea through preservation of vistas and existing architectural styles.
The plan will be implemented over a 15- to 25-year period beginning in 1997.

The 2020 Plan applies to urban-zoned property and does not affect any of the agricultural or
pastoral areas served by the WIS. Parker Ranch lands have a proprietary water system and will not
participate in the watershed project. Agricultural water supply and demand will not be affected by
the Parker Ranch development.

6.6.9 County Zoning Code

The Kauahi Reservoir will be constructed on lands designated by the County Zoning Code
as Agricultural-40 (A-40a). Its construction will be allowed by Sections 25-4-11(a) and (c) of the
County Zoning Code which state that "Communication, transmission, and power lines of public and
private utilities and government agencies are permitted uses within any district" and that "Public
uses, structures and buildings and community buildings are permitted uses in any district . . .,"
respectively.

6.6.10 Hawaii Coastal Zone Management Program

The Hawaii Coastal Zone Management (CZM) Program is charged to balance marine and
coastal resources protection and sustainable economic development. The CZM area encompasses
the entire state, including the Waimea-Paauilo Watershed. The program is built upon ten policy
areas: recreational resources, historic resources, scenic and open space resources, coastal
ecosystems, economic uses, coastal hazards, managing development, public participation, beach
protection, and marine resources.

The Waimea-Paauilo Watershed project will have no effect on recreational resources,
coastal ecosystems, coastal hazards, beach protection, or marine resources.

Planning of the Waimea-Paauilo Watershed project has included historic and
archaeological surveys of the affected area and has utilized a public participation process to
discuss and raise awareness of resource development issues in the CZM area. Implementation of
the Waimea-Paauilo Watershed project will improve agricultural conditions to maintain scenic and
open space resources. The project will also result in fuller economic use of agriculturally-zoned
lands in agricultural enterprise.
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6.6.11 Ceded Lands Trust

When the United States annexed Hawaii in 1898, approximately 1.75 million acres of
Government and Crown Lands were ceded to the United States. The Joint Resolution of Congress
at the time of annexation and the Organic Act establishing Hawaii as a Territory in 1900, affirmed
the trust responsibility to use the ceded lands "for the benefit of the inhabitants of the territory."
When Hawaii became a State in 1959, the ceded lands were transferred to the state government.

The state's primary responsibilities with regard to ceded lands are established in Section 5
of the Admissions Act. Section 5(f) of the act provides that these lands and the income and proceeds
derived from them are to be held by the state as public trust. The eligible uses of ceded lands are:

1. Support of the public schools and other public educational institutions.

2. Betterment of the conditions of native Hawaiians as defined in the Hawaiian Homes
Commission Act of 1920.

3. Development of farm and home ownership on as widespread a basis as possible.
4. Making of public improvements.
3. Provision of land for public use.

The Selected Plan utilizes ceded lands for a reservoir site and installation alignments for the
pipelines. The plan also provides agricultural water to agricultural operators of DHHL and other
parcels on ceded land. The project’s use of ceded land conforms to the eligible uses set forth in
Section 5(f) of the Admissions Act. The expansion of the WIS is a public improvement providing
beneficial service to all farmers and ranchers within the service area. The expansion of the WIS
will especially benefit native Hawaiian farmers in the developing DHHL Puukapu farmlots and
DHHL ranchers in Puukapu, Nienie, and Kamoku.
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7. CONSULTATION AND PUBLIC PARTICIPATION

7.1 ACTIVITIES CONDUCTED

The following section describes the opportunities provided for the public’s participation, as
well as federal, state and county agencies, in developing both the Waimea-Paauilo Watershed Plan
and Environmental Assessment and Watershed Plan and Environmental Impact Statement.

Following is a description of date, type, and purpose of the activities conducted to involve
the public and agencies.

March 1982

July 7, 1982

March 28, 1983

April 7, 1983
April 22, 1983

July 5, 1983

July 19, 1983

August 3, 1983
Dec. 7, 1984

Feb. 21, 1985
March 28, 1985

Hamakua Area Agricultural Water Study (HAAWS) completed by NRCS. Study
included the development of resource reports and potential alternatives to solve
water shortage problems.

Sponsors (Department of Land and Natural Resources and the Mauna Kea Soil
and Water Conservation District) filed a Preapplication for Federal Assistance
indicating their intent to apply for federal assistance under PL 83-566 with the
State Clearinghouse (Department of Land and Natural Resources). Copy sent to
the State Conservationist for the USDA, NRCS.

Sponsors submitted Application for Assistance under PL 83-566 to prepare a
watershed plan to the Secretary of Agriculture.

Approved Application submitted by the Sponsors to the NRCS.

Request for planning authorization submitted by NRCS Hawaii to NRCS
National Headquarters in Washington, D.C.

Authorization for NRCS Hawaii to provide planning assistance to develop a
watershed plan to provide irrigation water for the Waimea-Paauilo Watershed
under the authority of PL 83-566 granted by the Chief of the NRCS. The Chief
also notified Hawaii congressional delegation.

Letters sent by NRCS to 29 various agencies and individuals notifying them of
the receipt of planning authorization.

Project assigned to NRCS West National Technical Center Planning Staff.

Public meeting held to discuss future planning activities and to hear public
concerns. Meeting notice sent to over 300 individuals or organizations, including
all boxholders in the watershed area and to federal, state, and county agencies.
Public service announcements sent to local radio stations, posters put up, news
release sent to local newspapers, and a legal notice published in the local

newspaper.

FWS responded to request to become a cooperating agency with comments.

DHHL became a project Sponsor.
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May 15, 1985

June 26, 1986

Sept. 2, 1986

October 1, 1986

Feb. 4, 1987

April 1987

April 7, 1987

Sept. 20, 1988

April 17, 1989

April 28, 1989

Public Participation Plan completed by the Mauna Kea SWCD, listing actions
items to be taken and dates for completion. Action items included public and
Sponsors’ meetings, radio announcements, publication of new articles and/or
notices of meetings in local newspapers, and mass mailings of meeting notices.

Public meeting held to present the Alternative Report “Cost & Benefit Summary”
and to receive comments. Notice of meeting mailed to over 300 local farmers
and ranchers, public agencies, local politicians, and Department of Water Supply
domestic water customers, news release sent to local newspapers, and a legal
notice published in the local newspaper. An article about the project and the
public meeting was published in the local newspaper, Hawaii Tribune-Herald, on
June 20, 1986.

Letter sent by NRCS Hawaii to the NRCS Chief requesting an exception to the
planning authorization to add stockwater, in addition to irrigation water, as a
project purpose.

Letter sent by NRCS Chief to NRCS Hawaii authorizing the amendment of the
planning authorization to provide for technical assistance only for the addition of
stockwater development.

Public Participation Plan update prepared which includes action items for
stockwater “public participation.”

The Mauna Kea SWCD mailed 58 watershed area ranchers survey questionnaires
to determine current status of stockwater use and future projections for stocking
rates and stockwater needs. 22 questionnaires mailed back.

NRCS personnel invited to meeting of watershed area ranchers to present
information regarding stockwater alternatives developed to date. A Stockwater
Steering Committee was formed by the ranchers to assist with planning and to
provide rancher input.

Public Meeting held to discuss proposed actions and to receive comments. Notice
of meeting mailed to over 300 local farmers and ranchers, public agencies, local
politicians, and Department of Water Supply domestic water customers and a
public meeting notice was published in two local newspapers, the Hawaii
Tribune Herald and the West Hawaii Today.

Draft Plan-EA mailed to numerous federal, state, and county agencies;
legislators, local farm groups, environmental groups, interested individuals, and
local libraries (see section 7.2). The Draft was available for a 45-day review and
comment period.

A Notice of a Finding of No Significant Impact (FONSI) published in the Federal
Register.
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July 1, 1989

Sept. 14, 1989

Sept. 20, 1989
Feb. 27, 1990

Sept. 27, 1992

January 1993
April 1993

June 4, 1993

July 8, 1993

July 26, 1993

August 13, 1993

Sept. 2, 1993

September 1994
Sept.19, 1994

DOA became a Sponsor instead of DLNR because DOA took over the operation
and administration of the WIS.

Letter received by NRCS from a party in the process of purchasing a home that
abuts the proposed Waimea II Reservoir requesting that the Watershed
Agreement not be signed due to their concerns about safety and negative effects

on property values.
Watershed Agreement signed.

Final Plan-EA mailed to appropriate federal, state, and county agencies and those
providing substantive comments on the Draft.

Letter received by NRCS from the same party (who purchased the home abutting
the proposed Waimea II Reservoir) voicing opposition to the reservoir because of
concerns about safety and negative effects on property values.

Topographic survey of the proposed Waimea II Reservoir site completed.

NRCS began contracting for geologic and soils investigations of the proposed
Waimea II Reservoir site.

Letter received by NRCS from same party again voicing opposition to the
proposed Waimea II Reservoir. Party sent copies of letter to Hawaii U.S.
congresspersons, local politicians, and other interested parties.

Letter received by NRCS from another party with home abutting the proposed
Waimea II Reservoir voicing concerns about safety. Party sent copies of letter to
Hawaii U.S. congresspersons, local politicians, and other interested parties.

Letter received by Secretary of Agriculture from Hawaii Congresswoman Patsy
Mink regarding copies of letters from the two above mentioned parties inquiring
whether an EIS could be prepared so that concerns about the Waimea II
Reservoir could be addressed.

NRCS met with the two above mentioned parties to provide update of project
planning and to hear their concerns.

Informational meeting held by the Mauna Kea SWCD attended by Sponsors,
farmers, ranchers, and the two parties with homes abutting the proposed Waimea
II Reservoir. Overview, history, and update of project provided by NRCS and
discussion of concerns was held.

Decision made to prepare an EIS.

Notice of Intent to Prepare an Environmental Impact Statement published in the
Federal Register. Also mentioned September 21, 1994 Public Scoping Meeting.

In response to the notice, the following written correspondence was received:
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Sept. 21, 1994

Sept. 27, 1994

Nov. 8, 1994

Dr. Bruce S. Anderson, Interim Director, Office of Environmental Quality
Control, State of Hawaii, Department of Health (DOH) recommended the
submission of a Chapter 343 EIS Preparation Notice in order to prepare a single
EIS that will meet both State and Federal requirements.

Public meeting held to discuss planning to date, future EIS planning activities,
and to identify public concerns. Meeting notice sent to over 600 individuals or
organizations, including all boxholders in the watershed area and to federal, state,
and county agencies. Public service announcements sent to local radio stations,
news release sent to local newspapers, and a legal notice published in the local
newspaper. Article published in Hawaii Tribune-Herald, September 18, 1994
about the meeting. Approximately 85 persons attended the meeting.

Residents for Relocating the Reservoir sent a letter to NRCS, through their
attorney, with 22 specific concerns they want addressed in the EIS, including
reservoir safety, hydrology, water rights, and construction traffic effects.

Environmental Impact Statement Preparation Notice published in the State of
Hawaii, Department of Health, Office of Environmental Quality Control (OEQC)
Bulletin. The following written comments were received in response to the
notice:

Mr. John H. Shaw requested to be a “consulted party” and receive a copy of the
Draft Plan-EIS.

Dr. Bruce S. Anderson, requested a list of agencies to be consulted in preparation
of the Plan-EIS.

Paul J. Schwind, Planning Program Administrator, State of Hawaii, DOA,
requested that the matter of the location of the Lalamilo Ag. Park be resolved.

Department of Business, Economic Development & Tourism submitted a request
from the Land Use Commission that the Plan-EIS include a map showing the
project site in relation to the State Land Use Districts.

Leslie L. Harakawa, Attorney at Law, on behalf of Ardis Shaw-Kim, requested
further information regarding the project.

Peter A. Sybinsky, Ph.D., Director of Health, State of Hawaii, DOH, had no
comments to offer at the time, however requested to receive a copy of the Draft
Plan-EIS.

Keith W. Ahue, Chairperson, State of Hawaii, Board/Department of Land and
Natural Resources, submitted two letters. In response to numerous telephone
calls the Division of Land Management (DLM) received from residents of the
Kamuela area expressing their concerns and opposition regarding the
development of water resources in the Kohala Forest Reserve, the DLM will
reserves comments until they had an opportunity to review the Draft Plan-EIS.

124



Late 1995
June 4, 1996

Sept. 26, 1996

October 1996
December 1996
March 1997

April 23, 1997

October 1997

Hawaii NRCS began project planning and preparation of the Plan-EIS.

Residents to Relocate the Reservoir sent a letter to NRCS, through their attorney,
reiterating the concerns included in the September 1994 letter and threatening
legal action if implementation of the Waimea II Reservoir proceeded.

NRCS invited to a Waimea Hawaiian Homesteaders’ Association, Inc. meeting
to provide update of project planning.

Technical Review Plan-EIS completed and sent to the Sponsors for review.

Comments received from Sponsors.

Draft Plan-EIS completed. A copy of the Draft Plan-EIS was mailed to the
organizations/individuals listed in section 7.3, and comments were requested. A
Notice of Availability was forwarded by EPA for publication in the Federal
Register and to the State of Hawaii, Office of Environmental Quality Control
(OEQC) for publication in its Bulletin. A 45-day review period was be allowed
beginning on the date that the notice is published in the Federal Register by EPA.
NRCS was publicized the availability of and invited comments on the Draft Plan-
EIS through notices in local newspapers and other media.

A public meeting was held in Waimea to solicit comments on the Draft Plan-EIS.
The meeting was widely publicized and meeting notices were mailed to the over
300 individuals or organizations on the mailing list.

Final Plan-EIS completed. Comment and response letters on the Draft Plan-EIS
are included in the Final Plan-EIS. Copies of the Final Plan-EIS were mailed to
the EPA, the OEQC, and other appropriate agencies and to those providing
substantive comments on the Draft. Following the acceptance of the Final-EIS
by the Governor of the State of Hawaii, there will be a 30-day no action period
during which objection to the project may be brought to the Hawaii Circuit
Court. The NRCS Hawaii State Conservation will issue a Record of Decision
which will be published in the Federal Register, Environmental Bulletin, and

local newspapers.

Numerous activities were conducted to provide the appropriate agencies with an opportunity
to comment on potential impacts on threatened and endangered species. The

U.S. Fish and Wildlife Service (FWS) (Pacific Islands Administrator) and the State of Hawaii,
DLNR, Division of Forestry and Wildlife were specifically requested throughout project planning to
provide information and/or comment. See section 6.3.13 Threatened and Endangered Species for a
detailed account of the activities conducted.

Numerous activities were also conducted to provide the appropriate agencies with an
opportunity to comment on potential impacts on cultural resources. The State Historic Preservation
Officer was specifically requested throughout project planning to provide information and/or
comment. See section 6.3.4 Cultural Resources for a detailed account of the activities conducted.
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The Stockwater Committee, comprised of ranchers from the DHHI pastoral lots, was active
during both phases of planning to promote and assure inclusion of the livestock drinking water
component in the project plan. The Stockwater Committee assisted with data gathering and review
of project alternatives. Their efforts were largely responsible for the decision of the DHHL to fund
the livestock drinking water distribution system.

7.2 DRAFT PLAN-EA MAILING LIST

The Draft Plan-EA was mailed to the parties shown on the following list. Comments were
received from those parties marked with a “*.”

Federal

Department of Agriculture
Office of Equal Opportunity
Agricultural Stabilization and Conservation Service (now Farm Service Agency),
Hawaii State Office, State Executive Director
Rural Development (formerly Farmer Home Administration), Hawaii State Office
Soil Conservation Service (now NRCS), Waimea Field Office, District
Conservationist
Soil Conservation Service (now NRCS), Big Island RC&D Office, RC&D
Coordinator
Forest Service, Pacific Southwest, Regional Forester
Department of the Army
U.S. Army Corps of Engineers, Honolulu, Planning Branch
Department of Commerce
National Oceanic and Atmospheric Administration, Ecology and Conservation
Division, Director
Department of Energy
Secretary of Energy
Department of Housing and Urban Development
Environmental Clearing Officer
Community Planning and Development Division, Honolulu Office, Director *
Department of Health and Human Services
Center for Environmental Health and Injury Control, Environmental Health
Specialist *
Department of the Interior
Secretary of the Interior
Advisory Council on Historic Preservation
Fish and Wildlife Service, Pacific Islands Office, Supervisor *
Fish and Wildlife Service, Ecological Services Division, Field Supervisor
United States Geological Survey, Water Resources Division, District Chief
National Park Service, Pacific Island System Support Office, Superintendent
Office of Environmental Project Review, Director
Advisory Council on Historic Preservation, Executive Director

126



Environmental Protection Agency
Office of Federal Activities, Region 9, San Francisco ,CA *
Pacific Islands Contact Office, Manager *

Department of Transportation *

Hawaii Delegates to the U.S. House of Representatives and Senate

State of Hawgii

Department of Agriculture
Board of Agriculture, Chairperson *
Department of Business and Economic Development (now DBEDT)
Director
Department of Health
Environmental Health Administration, Deputy Director *
Department of Land and Natural Resources
Board of DLNR, Chairperson and State Historic Preservation Officer *
Forestry and Wildlife Division, Administrator *
State Parks Division, Outdoor Recreation and Historic Sites
Division of Water and Land Development, Manager-Chief Engineer*
Waimea Irrigation System, Manager
Mauna Kea Soil and Water Conservation District
Department of Hawaiian Home Lands
Hawaiian Homes Commission, Chairman
Planning Office *
Department of Transportation, Director *
Office of the Governor
Governor * (response via Administrative Director)
Office of State Planning (now Office of Planning), Director *
Office of Environmental Quality Control, Director *
University of Hawaii
Cooperative Extension Service
Hamilton Library, Hawaiiana Collection
Hawaii State Archives, State Archivist
Department of Education
Hawaii State Public Library System, Hawaii State Library
Hawaii State Public Library System, Honokaa Library
Hawaii State Public Library System, Thelma Parker (Waimea) Library

County of Hawaii

Planning Department, Director
Department of Water Supply, Manager

Others

Advisory Council on Historic Preservation, Executive Director
Alu Like, Executive Officer
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American Society of University Women, Honolulu Branch, President
Audubon Society, Hawaii, President

Conservation Council of Hawaii

Hawaiian Botanical Society, President

Hawaiian Entomology Society, President

Hawaiian Historical Society, Administrative Director
Hawaii’s Thousand Friends, President

League of Women Voters, President

Life of the Land, President

National Wildlife Federation, Legislative Representative
Natural Resources Defense Council, Inc., Executive Director
Nature Conservancy, Hawaii, Executive Director

Outdoor Circle, Hawaii, President

Sierra Club, Washington D.C.

Sierra Club, Hawaii Chapter, Chairperson

Stockwater Steering Committee

Waimea Farmers Association

Waipio Valley Taro Farmers Association

Wildlife Society, Hawaii Chapter, President

Comments were also received from the Mr. Terrance R. Shumaker representing the Waipio
River Instream Users group, Mr. Christopher Rathbun, and Mr. Edward K. Kalama representing the
Aged Hawaiians group. Copies of the comment letters and the written responses to those letters
were included in the 7989 Plan-EA as Appendix A.

7.3 DRAFT PLAN-EIS MAILING LIST

A copy of the Draft Plan-EIS was mailed to the following organizations/individuals listed and
comments were requested.

Federal

Department of Agriculture
Secretary of Agriculture
Office of Advocacy and Enterprise, Director
Farm Service Agency, Hawaii State Office, State Executive Director
Rural Development, Hawaii State Office
Forest Service, Pacific Southwest Research Station, Director
NRCS, Watersheds and Wetlands Division, Director
NRCS, Kamuela Field Office, District Conservationist
Department of the Army
U.S. Army Engineer District, Honolulu, Planning Branch, Chief, Engineering
Division
U.S. Army Support Command Hawaii, Environmental Management Office,
Directorate of Facilities Engineer
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Naval Base, Pearl Harbor, Commander
Department of Commerce
National Oceanic and Atmospheric Administration, Administrator
Department of Housing and Urban Development
Environmental Clearance Officer
Department of Health and Human Services
Center for Environmental Health and Injury Control, Environmental Health
Specialist
Department of the Interior
Secretary of the Interior
Office of Environmental Project Review, Director
Fish and Wildlife Service, Pacific Islands Ecoregion, Manager
United States Geological Survey, Water Resources Division, District Chief
Environmental Protection Agency
Office of Federal Activities (A-104), Director
Office of Federal Activities (E-3), Region 9, San Francisco , CA, Chief
Department of Transportation
U.S. Coast Guard G-MPS1, Water Resources, Coordinator

State of Hawaii

Department of Accounting and General Services
Comptroller
Archives Division, State Archivist
Department of Agriculture, Board of Agriculture, Chairman
Department of Budget and Finance, Housing Finance and Development Corporation
Executive Director
Department of Business, Economic Development and Tourism
Director
Research and Economic Analysis Division, Head Librarian
Energy Division, Division Head
Department of Defense, Adjutant General and Director of Civil Defense
Department of Health, Director
Department of Land and Natural Resources
Board of DLNR, Chairperson
State Historic Preservation Office
Department of Hawaiian Home Lands, Hawaiian Homes Commission, Chairman
Department of Transportation, Director
Office of the Governor
Office of Planning, Director
Office of Environmental Quality Control, Director
Office of the Legislative Reference Bureau, Director
University of Hawaii
Environmental Center, Director
Water Resources Research Center, Director
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Hilo Campus Library
Hamilton Library
Department of Education, Hawaii State Public Library System
Hawaii State Library
Bond Memorial (Kohala) Library
Honokaa Library
Thelma Parker (Waimea) Library
Kaimuki Regional Library
Kaneohe Regional Library
Pear] City Regional Library
Hilo Regional Library
Wailuku Regional Library
Kauai Regional Library
State Legislature Representatives (senators and house representatives for the watershed
area)

County of Hawaii

Planning Department, Director

Department of Parks and Recreation, Director
Department of Public Works, Chief Engineer
Department of Research and Development, Director
Department of Water Supply, Manager

County Council, Chair '

County Council, Member (representing watershed area)
Mayor

Civil Defense Agency, Administrator

Others

Alu Like, Executive Officer

American Lung Association

Audubon Society, Hawaii, President
Conservation Council of Hawaii

Ms. Teresa Espaniola

Hawaii Delegates to the U.S. Congress

Hawaii Tribune Herald

Hawaii’s Thousand Friends, President

Hawaiian Botanical Society, President

Hawaiian Electric Company

Hawaiian Entomology Society, President
Hawaiian Historical Society, Administrative Director
Honolulu Advertiser

Honolulu Star Bulletin

Legal Aid Society of Hawaii

Life of the Land, President

Mauna Kea Soil and Water Conservation District
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National Wildlife Federation, Legislative Representative

Natural Resources Defense Council, Inc., Executive Director

Nature Conservancy, Hawaii, Executive Director

Office of Hawaiian Affairs, Chair

Outdoor Circle, Hawaii, President

Mr. Christopher Rathbun ¢/o Honokaa Law Office

Residents for Relocating the Reservoir c/o Bays Dever Hiatt Kawachika Lezak, Attorneys
at Law

Mrs. Ardis Shaw-Kim

Mr. John and Juanita H. Shaw

Mr. Brian Shaw

Mr. Terrance R. Shumaker, Attorney at Law

Sierra Club, Hawaii Chapter, Chairperson

Stockwater Steering Committee

Sun Press

The Aged Hawaiians, President

Waimea Farmers Association

Waimea Hawaiian Homesteaders® Association

Waimea Irrigators Association

Mr. and Mrs. Robert F. Walden

Waipio Valley Taro Farmers Association

West Hawaii Today
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8. PLAN-EIS PREPARERS

Table AB lists names and qualifications of NRCS staff who worked on the Plan-EIS.

Table AB
PLAN-EIS PREPARERS AND THEIR QUALIFICATIONS
Waimea-Paauilo Watershed

Name Present Title (Years) Previous Job Education Other
Experience (Years) Degree(s) Qualifications
Hawaii State Office
Glenn G. Ahuna Hydrologist (16) Civil Engineer (8) BS-Civil Eng. PE - HI ¥
PE-CAY
Michael Hayama Design Engineer (20) BS-Civil Eng. PE - HI ¥
Fen Hunt Economist (2) Y Economist (2) BA-Economics
University Instructor (4) MA-Economics
Graduate Assistant (5) Ph.D.-Economics
Gail H. Ichikawa Economist (12) Planner (2) BS-Agriculture
Carol Kawachi Cultural Resource Specialist Archeologist (10) BS-Education
1) Teacher (12) MA-Education
MA-Anthropology
Terrell Kelly State Biologist (1) Legislative Assistant (2) BA-Political Sci.
' Environmental Planner (4)  MS-Environ. Sci.
Environ. Protection Spec.(2)
Ecologist (2)
Michael R. Kolman Asst. St. Conservationist (6) Asst. St. Con. (2) BA-Economics
Staff Leader (6) MA-Economics
Economist (6) MA-Public Admin.
Dudley Kubo Planning Engineer (11) Civil Engineer (2) BA-History PE -HI Y
MA-History
BS-Civil Eng.
Douglas Spencer GIS/CAD Coordinator (5) " Eng. Tech/Surveyor (15) AA-Liberal Arts
Robin S. White Planning Geologist (3) " Planning Geologist (7) BA-Geology RG-NC”
Geophysical MS-Geoscience
Tech/Supvr/Mgr (5)

Kamuela Field Office
Gary Kam

Jerome F. Williams

District Conservationist (13)

Soil Conservationist (18)

Soil Conservationist (7)

Arborist (4)

BS-Soil Science

BS-Forest
Resources Mgt.

" No longer working at the Hawaii State Office. Represents status at the time when work on the project was

conducted.

¥ Professional Engineer - state.
Y Registered Geologist - state.
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9. INDEX

abbreviations, glossary of  viii

adverse economic effects / costs  xiv, 44, 47, 50, 53, 57, 59, 73-76, 82-86, 90, 93-95

air  xv, 60, 96, 97

agency consultation (see consultation and public participation)

agriculture  xii, xv, 10-15, 17, 20, 27-31, 88-92, 60, 93, 94, 102-105, 116-119, 121
cattle ranching and grazing land 5, 12-15
irrigated truck crops 11-13

agriculture and prime agricultural land  xv, 22, 24, 25, 60, 95, 96

alternatives
Alternative 1 - No Action Alternative  xiii, 39, 40, 42, 58-61
Alternative 2 - National Economic Development (NED) Plan  xiii, 39, 40, 43-45, 58-61
Alternative 3 - Waimea II Reservoir Plan  xiii, 39, 40, 45, 46-48, 58-61
Alternative 4 - Modified Waimea II Reservoir Plan  xiii, 39, 40, 45, 49-51, 58-61
Alternative 5 - Kauahi Reservoir Plan  xiii, 39, 40, 52-55, 58-61 (see also Selected Plan)
Alternative 6 - Kauahi Reservoir Plan without Stockwater  xiii, 39, 40, 54, 56-61
candidate plans  xiii, 1, 39, 40, 42-61
comparison of candidate plans  58-61
formulation of alternatives 1, 33-40
rationale for plan selection  xiii, 63

appendices
Appendix A - Waimea Irrigation System, Water Restriction Periods  A-1 - A-3
Appendix B - Letters and Oral Comments B-1 - B-84

benefit(s) / beneficial economic effects  xiv, 44, 47, 50, 53, 57, 59, 90-94

candidate plans  xiii, 1, 39, 40, 42-61

Ceded Lands Trust xvi, 119

climate 15,16

coastal zone 97

Coastal Zone Management Program (see Hawaii Coastal Zone Management Program)
comparison of candidate plans  58-61

compliance with federal environmental laws 79, 80
conditions for providing assistance 82

consultation and public participation  xvii, 2, 121-131
contents, tableof i-v

contracting 81

costs (see adverse economic effects)

County Zoning Code - xvi, 118

cultural resources  xv, 60, 81, 82, 97-99

dam breach (safety) xv, 1, 36, 60, 99-101

Department of Agriculture (DOA), State of Hawaii  xi, 1, 18-20, 73-83, 103

Department of Hawaiian Home Lands (DHHL), State of Hawaii  xi, xvi, 1, 25, 73-83, 117

Department of Land and Natural Resources (DLNR), State of Hawaii 1, 18-20, 32, 33, 36, 77,
106, 111

Department of Transportation  xvi, 117

Department of Water Supply (DWS), County of Hawaii  xii, 20, 29, 38

droughts 28,29, A-1 - A-3
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economic effects  xiv, 40, 42, 44, 47, 50, 53, 57, 59, 73-78, 82-86, 90-95
economy 10
endangered species (see threatened and endangered species)
energy  xv, 102
Environmental Assessment (EA) (see Plan and Environmental Assessment)
environmental effects  xv, 60, 61, 93-116

agriculture and prime agricultural land  xiv, 60, 95, 96

air  xiv, 60, 96, 97

coastal zone xiv, 60, 97, 118

cultural resources  xiv, 60, 97-99

dam breach  xiv, 1, 60, 99-101

floodplains  xiv, 60, 102,

groundwater xiv, 60, 102, 103

land use xiv, 61, 104

population, urban growth  xiv, 61, 104, 105

soil  xiv, 61, 105

streams  xiv, 61, 105, 106

threatened and endangered species  xiv, 61, 108-111

visual xiv, 61,112

water rights  xiv, 61, 112,113

wetlands  xiv, 61, 113, 114

hazardous materials and hazardous waste sites xv, 60, 114, 115
Environmental Impact Statement (EIS) (see Plan and Environmental Impact Statement)

floodplains  xv, 60, 102

figures, listof  vii

financing (see installation and financing)
formulation of alternatives 1, 33-40

geology and soils  21-25, 59, 105
groundwater xv, 60, 102, 103

Hamakua Area Agricultural Water Study (HAAWS) 33, 34, 121
Hawaii Coastal Zone Management Program xvi, 118

Hawaii County General Plan  xvi, 117, 118

Hawaii County Water Use and Development Plan (WUDP)  xvi, 117
Hawaii State Plan, The  xvi, 116

Hawaiian Homes Commission Act 31

Hawaiian Home Lands (see Department of Hawaiian Home Lands)
hazardous materials and hazardous waste sites  xv, 60, 114, 115

installation and financing  74-82
conditions for providing assistance 82
contracting 81
cultural resources 81, 82
financing 82
planned sequence of installation ~ 74-76
real property acquisition and relocation 81
permits and compliance  xvi, 79, 80
responsibilities  76-79

introduction  1-4,

irrigation water distribution system  xiii, 33, 35, 36, 38, 39, 43, 45, 46, 49, 52, 54, 56, 58, 63,

65, 69, 75-78, 81-88, 92,98, 108, 112
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Kauahi Reservoir  xiii, 37, 39, 40, 52, 54-56, 58, 60-72, 74-77, 81-86, 89, 91-93, 97-101, 108-
112

Lalamilo Ag. Park  xiii, 11-13, 29, 43, 45, 46, 49, 52, 54, 56, 58, 60, 62, 63, 65, 66, 89, 97,
104, 105, 108

land ownership  xii, 9, 10

land treatment (see natural resources conservation and protection)

land use  xi, xv, 5,7, 8, 61, 104, 115, 116, 120

landrights (see real property acquisition and relocation)

location, watershed  xi, 5, 6

maintenance (see operation, maintenance, and replacement)

metric conversion table  ix
Mauna Kea Soil and Water Conservation District (SWCD)  xi, 1, 30, 38, 78, 79

National Economic Development (NED) Plan  (see alternatives)

National Environmental Policy Act (NEPA) 2, 80, 108

natural resources conservation and protection 30, 38, 39, 79

Natural Resources Conservation Service (NRCS, formerly the Soil Conservation Service) x, 1,
2,30, 31, 33, 38, 73, 76, 77-79, 81, 82, 97-100, 121-125, 133

operation, maintenance, and replacement  xiii, 47, 50, 53, 57, 64, 65, 74, 79-81, 87

Parker Ranch
water system  xii, 20
2020 Plan  xvi, 118
permits and compliance  xvi, 79, 80
Plan and Environmental Assessment (EA) 1, 33-36, 122-132
Plan and Environmental Impact Statement (EIS) 1, 2, 36-39, 122-132
Plan-EIS preparers 133
plan selection, rationale for  xiii, 26
planning authorization xi, 1, 122, 123
population / urban growth  xii, xv, 10, 104, 105
prime agricultural land  xv, 22, 24, 25, 60, 95, 96
problems and opportunities  xii, 27-31, 91-94
crop losses due to water shortages 27, 28, 91, 92, 94
limited cropland expansion opportunities 27, 29, 92, 94
livestock losses due to water shortages 27, 29, 92, 94
limited livestock expansion opportunities 27, 30, 90, 93, 94
water pumping costs 27, 30, 93
natural resources conservation and protection 30, 31, 38, 39, 78, 79, 94
project description  xi, 1,27
project purpose  xii, 1, 27
project setting i, xii, 5-26
proposed works of improvement  xiii, 63-66
Public Law 83-566 (PL 83-566) xi, 1, 2, 44, 47, 50, 53, 57, 59, 73-76, 80, 81, 82, 121
public participation (see consultation and public participation)
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rare and unique environmental resources 26
rationale for plan selection  xiii, 63
Reader’s Guide 2-4
real property acquisition and relocation 81
references  141-143
relationship between local short-term uses and enhancement of long-term productivity — xvi, 115
relationship to other plans, policies, and controls  xvi, 115-119
reservoir supply pipeline  xiii, 43, 45, 46, 49, 52, 56, 58, 63, 64, 74-78, 82-87, 97, 108-113
responsible agencies  xi, 1, 2
risk and uncertainty 40, 41
hydrologic assumptions 40
economic analysis 40
future agricultural conditions 40
water rights 41

sedimentation (see soil erosion)
Selected Plan
adverse economic effects / costs  xiv, 64-66, 73-76, 82-86, 90, 93-95
beneficial economic effects / benefits  xiv, 91-93
economic effects 91-95
effectsof  91-120
environmental effects 95-115
installation and financing ~ 74-82
operation, maintenance, and replacement  82-84, 90
proposed works of improvement  xiii, 63-66
rationale for plan selection  xiii, 63
relationship between local short-term uses and enhancement of
long-term productivity  xvi, 115
relationship to other plans, policies, and controls  xvi, 115-119
size, watershed  xi, 5
Soil Conservation Service (see Natural Resources Conservation Service)
soil  xv, 21-25, 61, 105
soil erosion  xv, 30, 61, 105
State Agricultural Functional Plan xvi, 116
State Land Use Districts  xvi, 115
stockwater distribution system  xiv, 20, 29, 30, 36, 38, 39, 46, 48, 49, 51, 52, 55, 56, 58, 63, 65,
66, 72-78, 81-88, 92, 93, 98, 99, 108-114
streams  xv, 17-20, 61, 103, 105-107, 110-113
summary of watershed plan and EIS  xi - xvii
system water budget  66-68

tables, list of  vi, vii
tax map keys (TMK) xi, 5
threatened and endangered species  xv, 61, 108-111

unresolved issues / areas of controversy xvi, 115

Upper Hamakua Ditch (UHD)  xiii, xv, 17-20, 28, 34, 36, 37, 39, 40, 41, 43, 45, 46, 48, 49, 51,
52, 54, 55, 56, 61, 63, 66-69, 72, 83,97, 105-107, 109-114
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visual xv, 61, 112

Waimea Irrigation System (WIS)  xii, xiii, xiv, 15, 17-20, 28-30, 33-41, 42-58, 60-72,
A-1-A-3

Waimea Water Roundtable xvi, 117

Waipio Valley 100, 105, 106, 110, 111

water pumping costs 30, 93

water restriction periods 28, 29, 91-93, A-1 - A-3

water rights  xv, 41, 61,112,113

water supply systems  xii, 15, 17-20

wells 38

wetlands  xv, 61, 113,114

wildlife (see threatened and endangered species)
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Appendix A

WAIMEA IRRIGATION SYSTEM
WATER RESTRICTION HISTORY






WAIMEA IRRIGATION SYSTEM
WATER RESTRICTION PERIODS
1965 to 1986

Location Date Started Date Lifted Length
Lalamilo Sep 2, 1965 Nov 5, 1965 64 days
" Jun 15, 1967 Jul 17, 1967 32
" Oct 3, 1967 Nov 2, 1967 30
" Nov 8, 1968 Dec 4, 1968 26 "
" Oct 24, 1969 Nov 7, 1969 14 ¢
" Sep 17, 1971 Oct 25, 1971 38
" Mar 27, 1972 Apr 5, 1972 g
" Jan 15, 1981 Feb 27, 1981 43 v
Lalamilo, Jul 2, 1981 Aug 26, 1981 55
Puukapu &
HHL farms
" Feb 10, 1983 Mar 31, 1983 49 ¢
" Mar 24, 1984 Apr 2, 1984 g "
" Jul 28, 1984 Aug 13, 1984 16 "
" Sep 13, 1984 Nov 21, 1984 38 "
" Feb 12, 1985 Mar 1, 1985 17
" Sep 18, 1985 Sep 20, 1985 2 "
" Nov 15, 1985 Nov 20, 1985 5 "
" Feb S5, 1986 Feb 18, 1986 13
" Mar 7, 1986 Mar 24, 1986 17 "
SUMMARY OF RESTRICTIONS
Year Total Days of Restrictions
1965 64 days (Lalamilo)
1967 62 " "
1968 26 " b
1969 14 " '
1971 3g " "
1972 9 "
1981 98 (Lalamilo, Puukapu & HHL)
l 9 8 3 4 9 " 114 tr "
1984 63 " " " .o
1 9 8 5 2 a t " 1t 1t
" 1t o

1986 (5 mes.) 30

Source: State of Hawaii, Department of Land and Natural Resources,
Division of Water and Land Development (April 1988). Environmental
Assessment - Improvements to the Upper Hamakua Ditch.
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WAIMEA IRRIGATION SYSTEM
WATER RESTRICTION PERIODS
1987 Through January 24, 1997

September 1, 1987  Issued conservation notice (requesting voluntary conservation).
September 4, 1987  Imposed water restriction (mandatory restriction - set water allocation)
October 5, 1987 Lifted water restriction.

October 16, 1987 Issued conservation notice.
August 30, 1988 Issued conservation notice.
September 2, 1988  Imposed water restriction.
September 12, 1988 Lifted water restriction.

September 26, 1989  Issued conservation notice.
October 4, 1989 Imposed water restriction.
October 9, 1989 Lifted water restriction.

November 7, 1989  Issued conservation notice.
November 14, 1989 Imposed water restriction.
January 11, 1990 Lifted water restriction.

February 21, 1990  Issued conservation notice.
November 9, 1990  Issued conservation notice.
September 26, 1991 Issued conservation notice.
October 1, 1991 Imposed water restriction.
November 26, 1991 Lifted water restriction.

March 7, 1992 Imposed water restriction.
March 26, 1992 Lifted water restriction.
April 11, 1992 Imposed water restriction.
May 7, 1992 Lifted water restriction.
May 20, 1992 Issued conservation notice.
August 7, 1992 Lifted water restriction.
October 22, 1992 Issued conservation notice.

November 10, 1992 Lifted water restriction.

October 7, 1994 Issued conservation notice.
November 1, 1994  Lifted water restriction.

February 23, 1995  Issued conservation notice.
August 10, 1995 Lifted water restriction.



September 27, 1995  Issued conservation notice.
December 7, 1995 Issued conservation notice reminder.

January 17, 1996 Reached critical water status. Issued irrigation water status report.
March 8, 1996 Lifted water restriction.

August 26, 1996 Issued conservation notice.

October 14, 1996 Issued irrigation water status report.

October 29, 1996 Imposed water restriction.

November 12, 1996 Lifted water restriction.
November 26, 1996 Lifted conservation notice.

Source: Waimea Irrigation System
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Appendix B

LETTERS AND COMMENTS

This section contains letters and comments received during
the review of the Draft Plan-EIS and responses to those
comments. Notes from the Public Meeting held during the
review period are included.






Written comments were received from thirty-three groups and individuals during the 45-
day DEIS review. A written response was returned for every comment. The notes of the
Public Meeting held during the DEIS are also included.

Maurice Kaya, Energy, Resources, and Technology Div., DBEDT 3
Response 3
Ethel Andrade, Stockwater Committee 4
Response 4
Letter by Les Wishard, Jr., October 14, 1994 5
Milton D. Pavao, Department of Water Supply, Hawaii County 7
Response 7
Senator Daniel K. Akaka 8
Response 8
Paul Mizue, U.S. Army Corps of Engineers 9
Response 9
Ardis Shaw-Kim 10
Response 10
JoAnna Nakata, Farm Service Agency, USDA 12
Response 12
Rick Egged, Office of Planning, DBEDT 13
Response 13
Donna Fay Kiyosaki, Department of Public Works, Hawaii County 15
Response 15
Martha Ross, Office of Hawaiian Affairs 17
Response 18
Roy S. Oshiro, Housing Finance and Development Corporation 20
Response 20
Bruce S. Anderson, Department of Health 21
Response 21
Susan B. Fruchter, U.S. Department of Commerce 22
Captain Lewis A. Lapine, NOAA 22
Response 23
Riley W. Smith, Parker Ranch 24
Response 25
Residents to Relocate the Reservoir 26
Response 26
Jerry Hiatt, June 4, 1996 27
Response, June 20, 1996 28
Jerry Hiatt, September 27, 1994 29
Response, September 29, 1994 33
Michael D. Wilson, State Historic Preservation Division, DLNR 34
Response 35
Anakomi Anjo 37
Response 39



Gary Gill, Office of Environmental Quality Control
Response

David J. Farrel, U.S. Environmental Protection Agency
Response

Councilman John Ray, Waimea Water Roundtable
Response

Virginia Goldstein, Planning Department, Hawaii County
Response

Gordon Matsuoka, Department of Accounting and General Services
Response

Spencer Akana, A and S Farms
Response

M. Kanani Kapuniai, Waimea Hawaiian Homesteaders' Assn.
Response

Hedy Hager
Response

Kazu Hayashida, Department of Transportation
Response

Patricia S. Port, U.S. Department of the Interior
Response

Dianne Feeney
Response

Michael D. Wilson, Department of Land and Natural Resources
Response

Kenneth W. Holt, U.S. Public Health Service
Response

Paul F. Nahoa Lucas, Native Hawaiian Legal Corp.
Response

Stanford B. Yuen, U.S. Department of the Navy
Response

William P. Kalawaianui
Response

Public Meeting Notes, April 23, 1997
Attendees

41
41
43
44
46
48
52
52
53
53
54
57
58
58
60
61
63
63
64
65
66
66
68
69
70
70
71
74
76
76
77
79
80
84
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Ch. 320 LAWS OF B83RD CONGRESS—2ZND SESSION  June 18

Pub, 410
Kahala Flementary Schoel, Waialae High School, and Koko Head
Elementary School on the island of Oaliu.

Ser. 20 The lands veceived in the exchange sulhorized by gee-
tion 1 ehadl, exeepl as olherwine provided, have o sama slatia and
he nubijeel Lo The same baws an the fands given in Owe eschage,

Seeo 30 Thin Act shadl take offeet upon ils approval,

Approved June 18, 1954,

HAWAHAN HOMES COMMISSION—LEASE OF IRRIGATED
LANDS FOIU GRAZING
See Legislative History, p. 2403

CHAMPER 321—T'UBLIC LAW 417

[HE. T GRSS)

An Act to amcnd scctlans 208 {a) and 207 (s} of the Hawallan llomes
Conumizsinn Act.

He it cnacted by the Senale and House of Representatives of the United
Stales of America in Congress assembled, That:

Subacclion (a) of seclion 207 of the Hawaiinn Homes Comminaion
Act, 1920, as amendedd,! is heveby amended to read us follows:
" The Conunigsion is aulhovized to Jease tn nalive Hawniiana
the right to the use and ocenpancy of a lract or La of Ilawniian
lome Tanda within the following acreage Hmils per cach lessce: (1)
nal Jess than ene nav more than forly scres of apricullural lands;
or (2) nol less than one hundred nor more than five hundred acres
of first-class pasloral lands: or (3) not less Lhan Lwo hundred and
fifly nor more than oue lhousand acres of second-class pasloral
lands; or {4) nol less than forly nor more Lhan sne hundred acres of
irvigated pastoral Bands; 1(5) nol more than one sere of any clasa
of tand o be used as a residence lobs Drovided, however, That in the
case of any exisling lease of a farm lot in Lhe Kslaninnaole Sciile-
mend ‘on Molakai, a residence lot mny exceed one nere but ahall nat
exceed four acres in avea, the localion of such arexn to be seleeied
by the lessee concerned: Provided further, That a lease granted to
any leasce nuy fuclude two detached farm fols located on the same
island and wilhin a reasonnble distance of each other, one of which,
to be designated by the Commiasion, shall be oceupied by the lessee
au his home, Lthe gross acreage of bolh lols not Lo excered the maximum
acreage of an agrienlluril or pasloral lot, an the case may be, s

pravided in Lhis neclion””

Sec. 2. Subizection (a) of seclion 201 of the Ilawaiinn Homes
Coinmission Act, 1920,* is hereby amcuded by adiling a paragraph
(8) to read na follows: R .

H{B) The teym ‘irvigated pastoral land’ meana land not inthe de-

¢ weription of agricallural land but which, throuph jrrigation, is cap-

June 18 PHILIPPING THADERS —ENTRY

*ablo of carrying wore Hivestock the yeur throuph than firsl-clasn
I pastoral {and.” ¢
Sce. 3 Thia Act shall lake elfect upon ity approval,
Approved June (8, 1964,
5

HAWAIL—ELECTRIC LIGHT AND PFOWER FRANCHISE
EXTENSION 10 DISTRICTS OF WAIMEA AND
KOLOA, ISLAND OF KAUAL

CITAUTER 322 1UBLIC LAW 418
{11 5t ¢rnag

Am Act to approve Act Numtbnred 27 of Whie Sesslon Lawe of 195 of the
Terellory of Hawall, entltled “An At ta amend Act 24 of L1he Ses

ses Laws of Hawa ? A
March 2, 1978, 30 as ba extend the elechile Hahi sod pawer bivnendor
granted by xald Act 1
Kolon on the Ixtand of Kaual, Tervitory of Hawali
fle it enneled by the Sennte and Honze of Represeninlives of the Unitrd

States of Americn in Congress assembled, That:

Act Numbered 27 of the Session Laws of 1951 of Lhe Ferrilory of
Hawail, entitled “An Act Lo amend Acl 24 of Lhe Session Laws of
Hawaii 1827, ax ralified by the Acl of Congress of arch 2, 1 ,
fo as lo extend Uhe clectric light and power franchise rranted by
said Act Lo cover the enlire districls of Waimea and Kolon on Lhe
Island of Kauai, Terrilory of Hawaii,” p by the Lepisiature of
the Tervitory of Iawnaii and appraved by the Governor of the Ter-
vilory ol Hawaii an May 4, 1951, ia heveliy approved,

Approved June 18, 1954,

PINLIPPING TRADERS—ENTRY
See Legistative Itistory, p. 2001

CHAUTER 323—-PUBLIC LAW 4ig
[RI N N T )
At Act 1o factitate the entry of Phllipplne traders,
Be it enncted by the Senate and House of Representatives of the Unitrd
States of Americn in Congress assambled, That:

Upont a basis of reciprocily sccured by agreement entered info
by the Iresident of Uie Uniled Slakes and the Preaident of the I'hil-
ippines, a national of the Philippines, and the apouse and chilidren
aof any auch nalional if ae vz to join him, mo
il olherwiae elinible for a visn and il olherwise admissible into Lhe
Uniled Slates under the Inunigration and Nalionalily Act (66 Stal.
163), be conaidered (o be clasaifinhle as a nonimmigrant under see-
tion 101{x) {15) (1) of anid Acl? il entering solely for the purpanes
epecificed in subsection () or (i) of anid seclion.

Approved June 18, 1954,

smpanying or follow
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HAWALIAN HOMES COMMISSION

for L, publicly owned, of an cqual value. Al tands -
acquired by the conmission shall assume the szl‘ﬂfrug
aakable lands as though the same were (;rlg{y 3%
dcsign:\(QI as such uuder section 203 hereof, and i land
o conveyed by the commission shall assune "CASL’X'{HS
of the tind Tog which it ywas exchauged. I} limitation
snpased by secton 73 (1) of the HawaiiapOrganic Act
wnd the Jand Lwes Hawaii as to the y€a ani value of
Iand that may he convseyed by way of xehangre shall not
apply tw exchanges g s iereto. No such ex-
cliange shall he made \\'\ approval of the com-
missioner of public fands S, of two-thirds of the
members of the hoard of D

Seetion 20 This Act

L

ands. .
Rewetfect upon its ap-

SECTTON 20 ThayyCertified copies of (Mhy Toing Resolu-
tion shall be transn; e to the President of the yited States,
to the President of1he Senate and the S[)C:\kcl:
of Representativs of the Congress of the Unite t
the Secretary df (he Interior, and to the Delegate to Co
from Hawaii! .

SECTION 3. “This Joint Resolation shall tulee elfect upon
its approval,

{Approved May 18, 1953.) 11, 1. R. 97, J, 1t. 31.

J.R. 32

Joint Resolution Requesting Congress 1o

Amend the Hawaiian Hemes Conmmiission Act, 1920,

W Provide breigated Pastoral Areas on Homes Cons-

mizsion Lands,

WITEREAS, in the development of the catle industry
throughout the United States, it has heen found that the
asturage of cattle on irrigated pastures is both ceonontically
sible ang advisable; and

WUHEREAS, this practice has also been fuund to be must
advisable in the 'l‘crrimr)' of Hawaii; and

WHEREAS, there are several areas of available lands
under the Hawaiian Homes Commission that sire most suig-
able to this type of agriculture ; now, therelore,
e

i Enncted by the Legislature of the 'I'l!ri'il()ry of Naweais:

CTHON L The Congress of the United States is here-
by requested to snend sectian 207 (LEASES 10 HEAWATL
FANS, LICLEN: IS), subscetion (a) to read as follows

S

Y 8 e \
=1 . 9 e 3
= e .S P — —

° 28 9Sg \ol o
- E o 832 22 ¢

g g3 % ~Ez b= S
. 3 =
52 <5 g 2EZ s N
&3 gy o 80 BN
g2 8y Tl e+
@ = P @ dag 3
=G ‘SEI S o g
Je S “,:E: bl g g 5 N
E-1 § 8 =558 ~ a 83
P A8 a HEZw &

s A 8% o TET L = E o
3 E S 3 S o
22 w8 R o w A & S 85
33 >4 oo 2] Q0 Py
(<=1 “ oo JBTE5 & ® o g &
i) w S S58.0 ] R
o I FR R R H o o9 -~
|- & a g %) = S 8 —
v 3 T X do8.g goa w B od .
= aZg K] 29475 S o = e Kl
T b 39 Lefa Ry o2 - (4
a9 N ¢ FacT [ -5 o, 2 -
SN 5 §,7°% <3 - a0 5
= @
[l & TS a - U -1
nonT S wgm 4 Q’i\ N - &
i o & .57 3 o B
° W2 - =
24 hlag W 9w
g g5 § 23w BE 223 3
W9 8 5283 - =
@ <§ E.“‘"‘L‘g ol by g 5
% . s 5
B R R sk Qg i “
WooNZE BN g g8eyg — o
0B &y pEZARE & ;L
. gges s, " o} 2 )
o e 3 3 ke ~
= o H2go s} ~ =

DA onn:g oy - o
USE g,E52%%s R
2% PRI s 8 °F
d "0 R - L 9§

o "8 4 =g [
afag EhmE e / =ow
afcl §°F282 VAR T
ol ga g aa = @ 2

® 2 oS85 Hy . g 35
S8 Sasdbe / 3,9
ms«g **g*‘ g8z w n

a s SiD

Sty

&

ich w

iciar:

Judicias
litate the entry of

N

@HE Committee on the

ferred the bill (H.
, having considered

as,Te

, to wh
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R. 8092) to fac

Dor e A

Bt

i

that the b

PURPOSE O

he bill, as amen

B-73

de for the temporary

provi

The purpose of t

EXCHANGE OF PuUBLIC

“{a) The Commissiog is authorized to lease (o native
Hawaiings (he right to the use of occupnney of 4 ey
ortracts of Hawaijan home lands within the [(x”n\\'ill;,;
acreage ity Per cach lessee; (1) vot less than ORe nor
more than forty acres of agricuitural fands: or (2) went
Tess thay one huudred nor more than five bundred aeres
of Birst-class pastoral bonds; or (3) ot less than twe
hundred and ity nor more thaun one thausan acres of
second-class pastora) lands; or (4) not more thay one
were of any elass of Jand to be used ag g residence Tog;
(3) not less than -0 Hormore than 100 acres of Hrigatel
pastoral landg Provided, however, that, in the case of
Ay existing lease of g farm Jot in qhe Kitdanianaole
Settlement op Malokai, a residence ot may cxeced one
dere but shall ot exceed four acres in area, the foeation
of such area to be sclect by the lessee concered |
Provided, further, that a lease granted to any lessee may
nclude twa detached farm fogg located on theé same island
and withiy a reasonable distance of cach other, ane of
which (o he desiznated by the Commission, shalj pe
cccapied by the lessee as his home, the RHTOsS aceeapn
of both ots not (o exceed the maximum acreage of au
agrienltural o pastoral lot, as the case may be, ax pro-
vided in s scetion.” -

CTION 2. Copies of this Juint
forwarded (o the President of (he United
ol the Interior, (he President of the Senate and (he Speiker
of the House of Representatives of the Congress of the
United States, and (o the Delegate to Cuongress from Hawaii,

SECTION
its approval,

{Approved May 19, 1953) 1. n,

Resolution shatl, he
States, the Sccrvl.’u_\'

3. This Joing Resolution shall take cellevt upon

98, J. R. 32,

J.R. 33
gint Resolution Requesting Congrg
United  States Authorize the Coun oner of
Public Lands 1o T ange Certain Dlilic Lands for
Private Lands of Fgual™Sdue B Tuired by the City
and County of Honoluly (o ol Purposes,
WIHEREAS, cer
by the eity and e
WHERE
Territory

vately owned
o Honaluby for sch

$_Hre required
Ny e

ool

Hayg

Sy other lands of caual vadue, owned by
with the owndrs of

are available for exchanges
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