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Honorable Danny A. Mateo, Chair

and Members of the Maui County Council
200 South High Street
Wailuku, Hawaii 96793

Dear Chair Mateo and Members:

SUBJECT: ADOPTION OF THE DRAFT LANAI WATER USE AND DEVELOPMENT PLAN
(LWUDP)

As per County Ordinance 3792-14.02.040.3, attached are: (a) the Director of Water Supply’s
(Director) version of the referenced draft plan (dated February 25, 2011); and (b) the version of
the draft plan that was developed and reviewed by the Lanai Water Advisory Committee
(LWAC) and the Board of Water Supply (BWS). The Director's version includes several
amendments and some reformatting; the intent is to provide clarity, as well as respond to
recommendations by the BWS and stakeholders.

The referenced plan was developed to meet the requirements of HRS Section 174 (C)-31, HAR
Section 13-7-170, and Maui County Code 2.88. The undertaken planning process involved
continuous public participation through the LWAC, public hearings, and review by the BWS. As
part of the mentioned requirements, the BWS transmitted its recommendations to the
Department of Water Supply (Department) on December 23, 2010; this transmittal also included
transcripts of the public hearings and written testimony. A broad range of recommendations
was presented during the public testimony to the BWS. There was considerable support for the
adoption of the referenced plan without any changes; however, there was also testimony
recommending substantial changes or rejection of this plan.

The BWS, by majority vote, accepted the referenced draft plan with several recommendations
as indicated in its attached letter. In this regard, it should be noted that four of the BWS
members opposed the draft plan; they recommended that it should be rejected by the Director
and reconstructed. In addition, the system operator (Castle and Cook) did not support this plan.
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The Department reviewed the above mentioned recommendations and testimonies; this review
considered the following points of reference in determining a reasonable approach to adopt the
subject plan:

o Dissenting Opinions: Despite the Board approval, the Department is
concerned about the dissenting opinions, especially the lack of support from
the system operator;

o Lanai Quality of Life: This plan is important to the Lanai Community’s
current and future quality of life; and

o Consensus: Equally important is to reach a consensus on the best
approach to secure a reliable and efficient water system, as well as
presenting such an approach in a clear way that facilitates its implementation.

The Department determined that the above mentioned issues could be addressed by achieving
the following: reorganizing/reformatting the plan document to provide focus and clarity; and
reframing certain aspects of the plan to provide clarification or details that respond to
stakeholder comments. The amendment/reformatting task resulted in the Director’s draft plan
that is being submitted with this letter. Also transmitted via this letter is the original draft plan
that was submitted to the BWS.

The following summarizes the major differences between the Director’s draft and the draft that
was submitted to the BWS on June 28, 2010:

(1) The Executive Summary (Chapter 1) of the BWS review draft was amended
and expanded to serve as the main text of the LWUDP. The other following
detailed chapters of the BWS review draft have been compiled as a separate
section titled Supporting Documentation. The appendices from the BWS
review draft were retained as appendices. The Director's draft is thus
reformatted into three parts: (1) a substantially shorter main text; (2)
Supporting Documentation; and (3) Appendices. All three sections are
integral parts of the LWUDP.

(2) All of the implementing directives in the plan have been moved to one
identifiable section of the main text titled Lanai Island Water Plan Provisions.

(3) Several substantive changes were made to the plan in response to
recommendations by the BWS:

(@) The BWS recommended that the several paragraphs to “ALLOW or DO
NOT ALLOW’ should be removed. These paragraphs have been
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(4)

(b)

(c)

(d)

removed and alternate language is provided in the main text section
Lanai Island Water Plan Provisions; the intent is to clarify that the plan
does not take away or exchange any existing land use entitlements.

The Proposed Allocation Plan tables in Chapter 7 of the BWS draft and
related text, that could be interpreted to allocate water according to
specific schedules or triggers, have been removed. The Proposed
Allocation Plan tables have been relabeled, moved, and reframed as
part of the Resource Development Strategy explained in the main text
and Chapter 5 of the Supporting Documentation. Alternate language
regarding land entitlements is provided in the Lanai Island Water Plan
Provisions section of the main text.

The directive to raise watershed protection fence height in the
Implementation Matrix has been deleted.

All of the draft ordinance language in the Appendices is merely draft
language for expository purposes and is not being proposed for
adoption as part of the LWUDP.

The following amendments were made to the Chapters in the BWS review
draft that are now included in the Supporting Documentation:

Chapter 1 (Executive Summary) of the BWS review draft was amended
and expanded and now serves as the main text of the Director’s draft
plan.

Chapters 2, 3, 5, and 6 of the Supporting Documentation are identical to
the corresponding Chapters 2, 3, 5, and 6 of the BWS review draft.

Chapter 4 Demand Analysis of the Supporting Documentation is
identical to the corresponding Chapter 4 of the BWS review draft with
the exception of the addition of several Resource Development Strategy
Water Use tables that are edited and moved from Chapter 7 of the BWS
review draft. '

Chapter 7 of the BWS review draft addresses Policy Issues and
Recommendations. Chapter 7 of the Supporting Documentation has
been amended by removing the recommendations, as well as the table
and text referring to implementing water allocations. Alternate
recommendations are now addressed in the Lana’i Island Water Plan
Provisions section of the main text of the Director’s draft. The Proposed
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Allocation Plan tables in the BWS review draft have been relabeled and
are now included as part of the Resource Development Strategy Water
Use tables, documented in the main text of the Director’s draft and
Chapter 4 of the Supporting Documentation.

° Chapter 8 of the BWS review draft identified several implementing
actions, including actions listed in an implementing matrix and several
tables. Some of these implementing actions are now identified in the
Lana’i Island Water Plan Provisions section of the main text of the
Director’s draft. Chapter 8 of the Supporting Documentation omits most
of the text and tables from the previous draft but retains the
Implementation Matrix with some deletions. The Implementation Matrix
is re-characterized as a list of possible actions that could support the
intent of the LWUDP.

Thank you for your consideration of this matter. Should further assistance or clarification be
necessary, please contact me at Ext. 7816.

Sincerely,

— -

DAVID TAYLOR, P.E.
Director of Water Supply

Attachment

XC: DWS Water Resources Planning Division
DT:MAM:atn
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Acronyms and Abbreviations

Thefollowing acronyms and abbreviations are used throught this document in various text and tables, and
are provided here for the convenience of the reader.

AG Agriculture, Agricultural Uses of Water

CCR Castle & Cooke Resorts, LLC.

CFR Code of Federal Regulations

COMM Commercial, Commercia Uses of Water

CWRM State of Hawai'i Commission on Water Resource Management
DBPR Disinfection By-Products Rule

DEVEL Development, Use of Water for Devel opment

DOH State of Hawai'i Department of Health

DWS County of Maui, Department of Water Supply

EPA United States Environmental Protection Agency

GOV Government, Use of Water for Government

GPD Gallons Per Day

GPM Gallons Per Minute

GWUDI Ground Water Under the Direct Influence of Surface Water
HAR Hawai'i Administrative Rules

HOT Hotel, Use of Water for Hotel(s)

HRS Hawai'i Revised Statutes

IGGP Irrigation Grid in Palawai, Palawai Area

IND Industry, Industrial Uses of Water (mainly combined into Comm for Lana'i)
IRR-AG Agricultural Irrigation

IRR-DEV Outdoor Uses of Water for Devel opment, Dust Control, Irrigation, Etc.
IRR-GEN Irrigation Uses Other Than Those Specifically Listed

Maui County Water Use & Development Plan - Lana'i Island



Lanai Island WUDP - DWS Amended Draft - February 25, 2011

Acronyms and Abbreviations

IRR-GOLF Irrigation for Golf

IRR-HOT Irrigation for Hotel Grounds

IRR-MF Irrigation of Grounds & Common Areas in Multi-Family Devel opments
IRR-SF Irrigation Use By Single Family Homes
LHI Lana'i Holdings, Inc.

LSG Lana'iansfor Sensible Growth

LWAC Lana'i Water Advisory Committee

LWCI Lana'i Water Company, Inc.

MCL Maximum Contaminant Level

MCLG Maximum Contaminant Level Goal

MGD Million Gallons Per Day

MNPD Manele Project District, Manele-Hulopo‘e Area
MRDL Maximum Residual Disinfectant Level
NNP Not Necessarily Potable

NP Non-Potable

NPV Net Present Value

NPDWS National Primary Drinking Water Standards
P Potable (used in some tables where there isinsufficent space to write POT)
PD Project District

PER Percussion Drilled

POT Potable

PQP Public Quasi-Public

PUC Public Utilities Commission

RES-MF Multi-Family Residential

RES-SF Single-Family Residential

ROT Rotary Drilled

SDWA Safe Drinking Water Act

SHF Shaft

TUN Tunnel

UAFW Unaccounted-for Water

WHPA Wellhead Protection Area
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Summary

Lana'i faces some daunting challenges in preparing for its water future.
The sustainable yield of theisland is small. Recharge is highly dependent
on its forested watershed. The watershed itself is mesic and rather low
elevation for a cloud forest, making it susceptible to rising inversion lay-
ers, climatic change, and fires aswell asinvasive species. That watershed
has been in decline for decades asthis report iswritten. Development pro-
grams are ambitious, with total build-out of Project Districts plus other
known projects likely to meet or exceed sustainable yields. Unaccounted-
for water ishigh. Much of the pipe on theisland, particularly in the Pala-
wai Grid, isold, leaking and in need of replacement. While thisrepresents
a conservation opportunity, the rate and fee structure of the Lana'i Water
Company is not sufficient to enable the necessary replacements. Per-unit
consumption rates are also high, both in Manele and Koele.

FIGURE 7-1. Sustainable Yields of Hawaiian | ands

2007 Draft June 2008 Final

1990 WRPP WRPP Update  WRPP

Sustainable Sustainable Sustainable
Island Yield MGD Yield MGD Yield MGD
Hawaii 2,431 2,175 2,410
Kauai 388 306 310
Lana'i 6 6 6
Maui 476 386 427
Molokai 81/ 38 Dev 71 79
Oahu 446 419 407

Maui County Water Use & Development Plan - Lana'i Island WUDP 1
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Lana'i also faces several regulatory challenges. The Commission of Water
Resource Management (CWRM) decided in January 1990 to authorize the Chair-
person to reinstitute water management area proceedingsif the static water level of
any production well should fall below one half its original level above sealevel. It
granted the same authorization should any source of supply in the Company’s
plans fail to materialize but full land development continues. In March of 1991,
another trigger was set, to reinstitute designation proceedings should total pump-
age exceed 4.3 MGD. Even without these triggers, the State may initiate designa
tion proceedings when the withdrawal from any aquifer reaches 90% of its
sustainableyield, which in the case of Lana'i’ saquifer systemswould be 2.7 MGD
each in the Windward and Leeward systems of the island’ s Central Aquifer sector.

In response to such challenges, aresource devel opment strategy is identified that
includes sufficient conservation and new supply resources to meet expected water
demand for the 2030 planning horizon. Conservation opportunities are identified
to help bring per-unit consumption and unaccounted-for water rates down.
Roughly 485,000 GPD in reasonably achievable conservation opportunity has
been identified. New supply resources are identified that, in conjunction with the
identified conservation measures can meet water demands resulting from build-out
of projects with existing entitlements, staying within groundwater pumping sus-
tainableyield limits.

If conservation and leak reduction targets are achieved, this strategy would result
in pumpage between 3.3 MGD and 3.66 MGD in the year 2030 assuming expected
levels of water demand and build-out of projects with existing entitlements. With-
out implementation of the identified conservation measures, pumpage could
exceed the 4.3 MGD trigger for proceedings by the State Commission on Water
Resource Management (CWRM) to designate Lana'iLana'i as a groundwater man-
agement area. Measures for watershed protection and source protection are identi-
fied, aswell as recommendations for changes to monitoring and data management.

Maui County Water Use & Development Plan - Lana‘i 1sland WUDP
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Planning Process

Regulatory
Framework

History

Planning Process

The Water Use & Development Plan (WUDP) for Lana'i is undertaken to meet the
requirements of HRS §174(C)-31, HAR §13-7-170 and Maui County Code 82.88 A.
Water Use & Development Plans under these provisions are required to:

. Be consistent with the State Water Resources Protection Plan; State Water
Quality Plan, State Water Projects Plan, State Agricultural Projects Plan, State
District Land Use Classifications and County General & Community Plans

. Provide an inventory existing water sources and uses
. Discuss existing and future land uses and related water needs
. Set forth aprogram by which water needs will be met

J Allocate water to land uses

. Discuss resource impacts of proposed capital and other plans
. Incorporate public involvement

. Consider multiple forecasts

. Consider atwenty year time frame for planning analysis

. Include specific suggestions for implementation

Chapter 2 of the Supporting Documentation provides a detailed discussion of the reg-
ulatory framework applicable to the WUDP and water resources more generally.

In 1990 each county in the State of Hawaii prepared and adopted itsinitial WUDP.
These WUDP's were incorporated by CWRM into the Hawaii State Water Plan.
Each county prepared a 1992 draft update to the 1990 WUDP' s but none were
approved by the CWRM. The most recent adopted WUDP for the Island of Land'i is
part of the Maui County WUDP adopted in 1990.

Resolving a petition filed in 1989, the CWRM in 1990 decided not to designate any
of Lana'i’ s aquifers as groundwater management areas. In lieu of designation the
CWRM required ongoing monitoring, preparation of awater shortage plan and

Maui County Water Use & Development Plan - Lana‘i 1sland WUDP
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annual information status hearings. The CWRM also set conditions that would
trigger reconsideration of groundwater management area designation.

In 1993 the Maui County Council established a nine-member Lana'i Water Sub-
committee. The Council re-established the sub-committee with amended member-
shipin 1995.

In 1996 the CWRM established aLana' i Water Working Group as a successor to
the County subcommittee. The Working Group met regularly and drafted the
Final Report of the Lana‘i Water Working Group which it adopted in 1997. This
document isincluded as Appendix A.

The Lana'i Water Working Group continued to meet under the unofficial auspices
of the Maui Board of Water Supply (BWS) until it was formally reconstituted by
resolution by the BWS asthe Lana'i Water Advisory Committee (LWAC). The
purpose of the LWAC isto “provide public input and involvement during the
development of the Lana'i WUDP and to monitor the Lana'i WUDP implementa-
tion.”

The CWRM adopted a“ Statewide Framework for Updating the Hawaii Water
Plan” in February 2000. This document serves as a guideline to the state and
county agenciesto prepare each of the components of the Hawaii Water Plan.
Since preparation of Lana'i’s WUDP update was aready underway when the
CWRM Framework was adopted, it was agreed by the County and CWRM that the
specific requirements of the new Framework would not necessarily apply to the
Lana'i WUDP.

After extensive involvement and review by the LWAC, adraft Lana'i WUDP,
dated June 28, 2010 was submitted by the Maui Department of Water Supply
(DWS) to the BWS for public hearings and recommendations. The BWS held
public hearings on the Island of Lana'i and, after deliberations, approved its rec-
ommendations transmitted to the Maui DWS on December 23, 2010. The BWS
“accepted” the draft Lana'i WUDP but with several recommendations.

In February 2011, the DWS amended the June 28, 2010 draft Lana'i WUPD in
response to the recommendations by the BWS. Both the June 28,2010 draft and
the amended February 25, 2011 draft (this draft) are being transmitted to the Maui
County Council for review.

Detailed documentation of the Lana'i water planning processis provided in
Appendix C.

Maui County Water Use & Development Plan - Lana‘i 1sland WUDP
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Existing Resources and Systems

Existing Resources and Systems

Lana'i’ sexisting water resources and systems are identified and discussed in detail in
the Supporting Documentation Chapter 3.

The sustainable yield of Lana'i is estimated at 6 MGD. Virtually al of thisislocated
in the Central aquifer sector which is divided into two aquifer systemswith 3 MGD
each. Tota withdrawalsin 2008 were about 2.2 MGD, with 1.9 MGD from the Lee-
ward Aquifer System, and 0.33 MGD from the Windward Aquifer System. With-
drawals came primarily from six wells, with the exception of about 2,000 GPD.

FIGURE 1-2. Lana'i Aquifersand Wells

Maui County Water Use & Development Plan - Lana‘i 1sland WUDP



Lanai Island WUDP - DWS Amended Draft - February 25, 2011

The island has no major surface water sources. Taro 10'i are found in Maunalel
gulch. Lana'i has 13 ahupua'ain which 110 kuleana claims were made, and 56
awarded.

Fog drip from Lana'ihaleis unusually important on Lana'i. The State Commission
on Water Resource Management has estimated that the loss of fog drip from the
watershed could cause water levelsin the key recharge areato drop by half.
Groundwater recharge in the primary aquifer is also closely tied to survival of the
watershed forest, and would be diminished by itsloss. Precipitation on Lana' ihale
summit averages 35"-40" per year, unusually low for a Hawaiian Cloud Forest.
Thisisbecause Lana'i liesin the rain-shadow of Maui and Molokai.
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FIGURE 1-3. Lana'i Wells

Lana'i has five water supply systems, including two public drinking water sys-
tems, two reclaimed water systems, and a brackish water system. All are owned

Maui County Water Use & Development Plan - Lana‘i 1sland WUDP
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Existing Resources and Systems

and operated by wholly owned subsidiaries of Castle & Cooke Resorts, LLC (CCR).

Lana'i’ swater systems include roughly 79 miles of active pipeline, 35 MG of storage
(of which about 4.8 is potable water storage in eight tanks), and about 6.394 MGD in
installed well capacity (of which 5.04 MGD is potable). About 23 well holes exist,
but only 7 are in use, with one of those in use at atiny rate of only about 2,000 GPD
in 2008. The systems serve about 1,573 customers.

Reclamation facilitiesin Lana' i have atotal design capacity of about 1.9 MGD.

Existing potable water rates (effective in June 2010) are $1.10 for the first 25,000 gal-
lons, and $1.62 thereafter. Existing rates and fees are not sufficient for the utility to
be self-supporting. The cost of well operation is estimated at $2.17/K gal for the
Land'i City and Koele areas; $1.77 for the Manele and Palawai Grid areas., and $1.71
for brackish serviceto Manele.

Key system facilities issues include the age and condition of the system, substantial
leaks and high pressures in certain areas - especially the irrigation grid, and inade-
quate revenue streams to support the necessary improvements.

Maui County Water Use & Development Plan - Lana‘i 1sland WUDP 7
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Terminology

Historical and
Existing Water
Demand

Demand Analysis

Water “demand” refers generally to the amount of underlying “need” for water
associated with existing and projected end uses. Water demand can be met by sup-
plying sufficient water to users or by conservation measures.

Water “consumption” refers to the amount of water (usually metered) that is deliv-
ered at the point of use.

Water “production” refers to the amount of water put in to the water system.
“Pumpage” refersto water production from wells.

“Unaccounted-for water” is the difference between production and metered con-
sumption and consists of system leaks and unmetered consumption (including
water used for fire protection, line flushing, unmetered services, illegal use).

OnLanai, water isdivided into several independent water distribution systemsfor
potable water, brackish water and recycled wastewater.

Historical pumpage on Lana'i peaked at around 3.5 million gallons per day (MGD)
in 1989. With the end of the pineapple economy in 1992, pumpage dropped to just
under 2 MGD, gradually rising to 2.24 MGD in 2008 (2,241,222 GPD).

Metered demand on Lana'i in 2008 was roughly 1.66 MGD. Of that amount,
roughly 0.76 MD was from Wells 1, 9 & 14, serving brackish water for irrigation
to the Manele Project District area. Roughly 0.52 MGD wasfor the areas of Lana'i
City, Koele and Kaumal apau, and roughly 0.38 was fresh water for Manel e Project
District and the Palawai Irrigation Grid.

By region, metered demand for the Manele Project District was the highest, with
consumption in 2008 of 1.08 MGD of combined fresh and brackish water, fol-
lowed by Lana'i City with 0.36 MGD of metered demand, Koele Project District
with 0.15 MGD of metered demand, the Palawai Irrigation Grid with 0.05 MGD of
metered demand, and finally Kaumalapau with 0.015 MGD of metered demand.

Maui County Water Use & Development Plan - Lana‘i 1sland WUDP
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Demand Analysis

FIGURE 1-4. Metered Consumption by Service District Area

Service District Area Abbreviation 2008 GPD Wells Serving Area
Koele Project District KOPD 149,128 6 & 8 (potable)
Lana'i City LCTY 358,008 6 & 8 (potable)
Kaumalapau KPAU 15,604 6 & 8 (potable)
Manele Project District | MNPD 1,082,999 2& 4 (potable)

1,9 & 14 (brackish)
Palawai Irrigation Grid | IGGP 52,505 2 & 4 (potable)

By type of use, irrigation was the largest, at about 0.9 MGD, followed by hotel use at
0.27 MGD, single-family residential at 0.26 MGD, commercial at 0.08 MGD, multi-
family residential at 0.08 MGD, agricultural use at 0.04 MGD, government at 0.016

MGD and public-quasi-public at 0.008 MGD.

FIGURE 1-5. Metered Consumption by Type of Use

By Meters Adjusted

AG 44,401 44,401
OTHER IRR 897,462 1,087,111
COMM 82,007 66,772
DEVEL 411 411
GOV 15,944 15,944
HOT 272,102 123,200
PQP 8,218 8,218
RES-MF 79,865 79,865
RES-SF 257,835 232,323
1,658,244 1,658,244

Unaccounted-for Unaccounted-for water includes water lost due to leaks in water system storage and

Water

pi peline components as well as several types of unmetered consumption, including
water used for fire protection, line flushing, unmetered services and possibl e theft.

Fresh and brackish water service on Lana'i is broken down into three well service
areas. Wells6 and 8 serve Lana'i City, Koele and Kaumalapau. Wells 1,9 & 14
serve brackish water to Manele for irrigation. Wells 2 & 4 provide fresh water to
Manele and the Palawai Irrigation Grid. An unaccounted-for water analysis was per-
formed for each of these well service areas. About 13.52% of pumped water in Lana'i
City, Koele and Kaumalapau was unaccounted-for. About 18.76% of pumped water
on the brackish system was unaccounted-for. About 44. 61% of the fresh water

Maui County Water Use & Development Plan - Lana‘i 1sland WUDP 9
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pumped from Wells 2 and 4 to serve the Manele Project District area and the Palawai Irriga-
This unaccounted-for water analysis reveal ed some oppor-

tion Grid was unaccounted-for.

tunities for supply side savings, which were included in the proposed capital plan.

FIGURE 1-6. Pumped, M etered & Unaccounted-for Water by Well Service Area

Pumped Metered | Unccounted

Water 2008 Demand | -For Water

Wells Areas Served MGD | 2008 MGD 2008%

6&8 Koele, Lana'i City, Kaumalapau 0.605 0.523 13.52%

2& 4 Manele-Hulopo' e, Palawai Irrigation Grid 0.683 0.375 44.61%

1,9& 14 | Manele-Hulopo'elrrigation 0.944 0.760 18.76%
2232 1.658

Note: Percents are accurate, but are average of twelve individual monthly amounts, so may not match precisely here.

Lana'i’ s unaccounted water for 2008 was 28% of production. Thisis depicted in the chart
below. Thisis substantially higher than industry standards and is primarily dueto leaksin

water storage facilities and deteriorated pipelines.

3,000,000

Lanai Pumpage & Billing 2008
Island Wide

2,500,000 —+
2,000,000 +
B1,500,000 +
G

1,000,000 —+

500,000 +

0

J-08 F-08 M-08 A-08 M-08 J-08

J-08  A-08 S-08

0-08 N-08  D-08

Month

l B Pumpage ——Billing I

FIGURE 1-7. Lana'i pumpage and billing - | sland-wide unaccounted-for water
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Demand Analysis

Projected Water
Demand

Wells 2 & 4 Service Area
Unaccounted-for Water

900,000

800,000 +
700,000 +
600,000 +
500,000 +
G400,000 +
300,000 +
200,000 +

100,000 +

0

J-08 F-08 M-08 A-08 M-08 J-08 J-08 A-08 S-08 0-08 N-08 D-08

I EElPumpage —@— Metered Consumptionl

FIGURE 1-8. Pumpage and billing - Palawai grid unaccounted-for water

Unaccounted-for water losses on the Palawai grid are particularly high on a per-
centage basis, totalling 45% for the 2008 period depicted in the chart above. This
means that only slightly more than half of the water pumped into the Palawai grid
isactually delivered to metered water users.

Chapter 4 of the Supporting Documentation provides detailed information regard-
ing the unaccounted-for water and improvement potential for Lana'i’ s water sys-
tems.

The State’' s Framework for Updating the Hawaii Water Plan recommends that a
range of forecasts be considered, and arange of supply options to meet multiple
forecasts developed. Thisguideline was followed for Lana'i. Demand was fore-
casted to the year 2030 using three methods: simple time trend regressions; projec-
tions using forecast coefficients derived based upon the SM S forecast prepared for
the ongoing Community Plan update process; and analysis of build-out of CCR
project development proposals.

Trending Projections

Timetrend analysis yielded projections of water consumption ranging from 2.4 to
3.2MGD in 2030.

Simplified Econometric Projections

Forecast coefficients were derived for alow case, base case and high case forecast,
each of which was run with three assumptions: 1) assuming each new consumer

Maui County Water Use & Development Plan - Lana‘i 1sland WUDP 1
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would use about the same amount of water as existing consumers, 2) assuming
each new consumer would use one and a half times as much water as existing con-
sumers, and 3) assuming each new consumer would use twice as much as existing
consumers. Assuming new consumers would use the same amount per meter as
existing consumers, projections of water production to the year 2030 ranged from
2.6 MGD to 3.1 MGD. Assuming new consumers would use one and a half times
as much water as existing consumers, projections ranged from 3 MGD to 4 MGD.
Assuming new consumers would use twice as much as existing consumers, projec-
tions ranged from 3.4 to 5 MGD.

Build-out Demand Analysis

Estimates of demand by analysis of project build-outs was somewhat higher, rang-
ing from about 3.6 MGD for build-out of Phase Il approvals, to over 7 MGD, for
full build-out of proposals submitted by CCR, plus Project District elements
approved by ordinance but not included in the proposals, plus other known proj-
ects.

Demand projections were made for both potable and non-potable water uses. The
delineation between these types of water use is uncertain because it is affected by
future supply resource choices, aswell as by demand trends. Projected demands
for potable uses ranged from 1.4 to 2.7 MGD. The projection of combined brackish
and reclaimed uses ranged from 1.6 to 2.8 MGD. The low end of these projections
assumes the low-case forecast, and that each new meter will use about the same
amount of water as existing meters. The high end assumes both the high case fore-
cast, and that each new meter will use twice as much pumped water as existing
meters.

Two build-out projections were proposed by CCR:

. A 2006 CCR proposal included projects with atotal demand of 6,079,523
GPD, of which roughly 4.163 MGD was to be met by pumping potable and
brackish water, (3.411 potable and 0.752 brackish), 0.616 MGD was to be
met by reclaimed water, and 1.3 MGD was to be met by one or more uniden-
tified “alternative” sources.

A 2009 CCR proposal included projects with atotal demand of 6,969,848 GPD, of
which roughly 4.208 MGD was to be met through pumping potable and brackish
water, (3.374 MGD potable and 0.834 MGD brackish), 1.209 MGD was to be met
by reclaimed water, and 1.553 MGD was to be met by one or more unidentified
“alternative sources’. Several adjusted versions of the CCR build-out projections
were prepared recognizing that the water demand for the CCR build-out projec-
tions could be greater than shown, due to project district elements that are not
included, known projects for which estimates are not included, and actual unac-
counted-for water rates which are higher than what is characterized. Projections
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Demand Analysis

that include other known projects and portions of the project districtswhich are not
included in the CCR projectionsindicate total demands as high as 7.13 MGD.

Combined Econometric and Build-out Projections

For planning purposes, a resource devel opment strategy was devel oped that incor-
porates a projection of water demand that (1) includes an estimate of the rate of
increase in water demand predicted by economic and demographic considerations
through 2030 and (2) identifies the amount of water necessary for build-out of
known projects and projects with Phase Il approval. The Phase 1 build-out projec-
tion indicates water demand of over 5 MGD. With the conservation measures
identified as part of the base plan resource devel opment strategy described below,
total pumpage would be 3.7 MGD.

FIGURE 1-9. | dand-wide Projectionsfor 2030 - Various Methods - MGD

Method Low High Base Range
Time Trend of Production 243 3.23 243-3.23
Econometric Forecast - 2008 Base Y ear Production 2.98 5.84 3.03-4.10
Econometric Forecast - Metered Consumption Plus 12% 2.56 5.03 2.61 -3.53
UAFW LCTY, 15% MNPD

Build-out - CCR 2006 Estimate * includes 12% UAFW 6.08
Build-out - CCR 2009 Estimate *includes 12% UAFW 6.97
Build-out - Re-Analysis of 2006 CCR proposal using sys-

tem standards or forecast coefficients, adjusting existing 6.29

uses to billed records, adding other known projects etc.*
Build-out - Re-Analysis of 2006 CCR proposal as above,

adding Existing Phase | Project District Elements not 7.13
included in proposal, updated scopes for affordable hous-

ing and HHL .

Build-out of Known Projects Plus Projects with Phase I 5.07
Entitlements

Note: 2030 build-out numbers shown in this table do NOT include resource reserves, but DO include
water demands which may be met by means other than pumpage, such as use of reclaimed water,
unidentified sources, desalinization or conservation and efficiency measures.

As shown in the table above, build-out of the projects with Phase | approval,
including the CCR proposals would require more water demand than is available
from groundwater sources. For comparison, the sustainable yield of the Windward
and Leeward aquifersis 3 MGD each. 90% of thetotal sustainableyield is5.4
MGD.

Maui County Water Use & Development Plan - Lana‘i 1sland WUDP 13
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Supply Resource
Options

Resource Options

Detailed information regarding alist of potential supply resource optionsis pro-
vided in Chapter 5 of the Supporting Documentation.

New supply resource options that were examined include:

High level potable well near Well 5 in the Leeward Aquifer

Well 2-B at the site of Shaft 3in the Leeward Aquifer
Recommissioning Well 7 in the Leeward Aquifer

New wellsin the Windward Aquifer at Mala au

Recommissioning the Maunalei Shaft and Tunnelsin the Windward

Aquifer

New wellsin the Windward Aquifer at or near the Maunalei Shaft and

Tunnel sites

e Two (2) new wells using existing transmission

» Three(3) new wells using existing transmission

e Three(3) new wells using new transmission
New wellsin the Windward Aquifer at Kauiki

* Assuming that these wells can tieinto Maunalei Wells transmis-
sion

e Assuming new transmission had to be constructed
New wellsin the Windward Aquifer at Kehewal Ridge
* At 2,250 elevation

* At 2,750 elevation

New Brackish Well 15 in the Leeward Aquifer

»  Used without additional desalinization

*  Used with desalinization

“General” Desalinization Options

» Brackish to potable

e Seawater to potable

e Seawater to brackish for irrigation

Supply Side Efficiency Optionsinclude:

Loss Reduction - Repair of Palawai Grid Pipes
Loss Reduction - Cover for the 15 MG Brackish Reservoir
* Floating cover

14
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Resource Options

e Aluminum cover
e Hypaonbals
» Expanded use of Lana'i City Reclaimed Water
» Lanai City to Miki Basin
e Lanai City to Manele
» Landi City to ManeleviaMiki Basin

Description and discussion of each of these potential resourcesis provided in the
Chapter 5 of the Supporting Documentation. In order to devel op a meaningful
comparison of the value of each option, total costs of each option were derived and
expressed as levelized to costs per 1,000 gallons of water produced. A summary is
presented in the tables below.

Maui County Water Use & Development Plan - Lana‘i 1sland WUDP 15
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Resource Options
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Conservation
“Demand-Side”
Resource Options

A list of “demand-side’” management (DSM) conservation measures was analyzed.
DSM refers to measures that are implemented on the customer “side” of the water
meter. DWM programs are implemented by the utility or other agency to encour-
age, finance or directly install conservation measures on the premises of water
users.

Discussion and detailed information regarding the characterization and analysis of
conservation measuresis provided in Chapter 5 of the Supporting Documentation.
A table showing economic analysis of some of the DSM measuresis provided
below. In order to provide meaningful comparison of the costs of various mea-
sures with one another and with supply resource options, costs are expressed as
levelized life-cycle costs per thousand gallons of reduced water consumption.
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Resource Options
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Resource Strategy
Demand
Projections

Resource Development Strategy

A base case “resource development strategy” was developed to investigate and
identify a viable approach to meet anticipated planning period water needs most
economically within resource availability constraints. The strategy identifies new
supply resources and conservation measures sufficient to provide for existing
water needs aswell as anticipated water needs for known new projects and projects
with Phase || project district entitlements.

The resource development strategy serves as a planning and analysistool to deter-
mine what new resources and conservation measures will be necessary and will
most economically and effectively meet water demands that could develop during
the planning period. In the context of Lana'i’ s limited water resources, the
resource development strategy also serves to show what economic challenges can
be expected in conjunction with build-out of entitled land devel opments.

The resource development strategy incorporates a projection of water demand
through the year 2030 based on econometric analysis of the Socio-Economic fore-
cast used in the current County general plan update. Projections beyond 2030
include estimate of water needs for build-out of known projects and projects with
Phase |1 project district entitlements.

The table below shows the projected water production broken down by water sys-
tem and service areafor five year increments to the year 2030. The rightmost col-
umn shows production requirements to meet the needs of build-out of known
projects and projects with Phase |1 entitlements. The projections identify and
include the impacts of the conservation and leak reduction measures identified

bel ow.

A 10% percent aquifer pumping reserve (to keep pumping below 90% of sustain-
ableyield) isincluded in the projections. Totals are shown both including and
excluding this pumping reserve. Production requirementsin the year 2030 and for
Phase |1 build-out exceed the pumpage sustainable yield of the Leeward aquifer (3
MGD) and would therefore require some contribution from resources developed in
the Windward aquifer.

A more detailed version of the table below, along with clarifying footnotes, is pro-
vided in Chapter 4 Demand Analysis in the Supporting Documentation starting at
page 4-113.
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Resource Development Strategy
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Water
Conservation
Measures

Supply Resource

Measures

The resource development strategy includes a mix of conservation measures and

new supply resource development. The conservation measures identified and

assumed in the resource development strategy are shown in the table below. The

derivation of these estimates of conservation measure impactsis presented in
Chapter 5 of the Supporting Documentation.

FIGURE 1-10. Supply and Demand Side Conservation MeasuresIncluded in
Resour ce Development Plan

Manele Lanai City

& Grid Manele Koele &

Fresh Brackish Kaumalapau
Palawai Grid 200,000.0 200,000
Landscape 50,000.0 50,000.0 11,000.0 111,000
Fixture Replacement 20,000.0 80,000.0 100,000
Leak Detection & Repair 15,000.0 13,000.0 12,000.0 40,000
Hypalon Cover 14,000.0 14,000
Hotel & Landscape Incentives 12,000.0 6,000.0 2,000.0 20,000
Rate Structure

297,000.0 83,000.0 105,000.0 485,000

A supply resource strategy was developed based on the supply resource options

investigated and characterized as presented in Chapter 5 of the Supporting Docu-

mentation at pages 5-10 through 5-61. A schedule of potential new supply

resources was identified that indicates how much water demand could be met with
cumulative implementation of the new supply resources. This scheduleis shown
in the table below. The schedule identifies more new resources than are necessary

to meet the needs of the base case resource development strategy. The supply
resource schedule is explained in Chapter 5 of the Supporting Documentation
starting at page 5-76.
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Resource Development Strategy

FIGURE 1-11. Cumulative Capacity of Additional Supply Resources
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Resource Strategy A list of resources and system improvements necessary to implement the resource

development strategy needs was developed to determine the cost of implementing

Costs
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the strategy. These include: source development, pipe replacements, storage
improvements, pump improvements, needs for monitoring and telemetry, etc. The
assumptions and derivation of costs are provided on pages 5-65 through 5-79 of
Chapter 5 of the Supporting Documentation.

In order to determine the rate impacts associated with the necessary capital
improvements, schedules of bi-monthly charges, water rates and new meter fees
were developed. Severa potential rate designs were considered. To estimate rate
impacts, capital needs were converted to approximate carrying costs, and added to
annual revenues and revenue losses as reported to the PUC and to anticipated
increased costsin labor and facilitiesidentified by Brown & Caldwell intheLana'i
Water System Acquisition Appraisal. The rate impact and design analysisis
described on pages 5-80 to 5-84 of Chapter 5 of the Supporting Documentation.
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Source Water Protection

Source Water Protection

Source water protection measures discussed for Lana'i include watershed protec-
tion, wellhead protection and operational management to avoid over-pumpage.

e Lana’i isunusually dependent upon its mauka watershed, because Lana'i is
dependent upon fog drip. Over 65% of the recharge in the primary high level
aquifer for Lana'i is believed to be attributable to fog drip. Loss of fog drip
from Lana'i Hale would lead to the loss of over 50% of the water levelsin the
Central aquifer, essentially the only viable water source for theisland. Esti-
mates from studies el sewhere indicate that fog drip interception by mountain
forests increase precipitation by as much as 30%, and recharge by 10-15%.

e Thewatershed on Lana'i isalow elevation cloud forest, with a strong
mix of mesic species. Maintaining native cover becomes especially impor-
tant in light of its role in the water budget for Lana'i and therising inver-
sion layer. Yet lessthan 30% of the native cover in the cloud forest
remains.

* Threatsto the watershed include: habitat alteration by feral animals,
human activity and invasive species; continuing intrusion of exotic plant
and animal species which can trample, prey on or out-compete native spe-
cies, loss of critical populations; loss of native pollinators and other key-
stone species; introduced pathogens and insects; erosion; drought, and; high
vulnerability to fire due to mesic conditions combined with the spread of
fire inducing weeds.

* Key management measures include: fencing the most valuable water-
shed; eliminating feral animal ingress to fenced areas; removal of non-
desirable weed and animal species; planting of desirable native species;
erosion and fire prevention measures; and limiting human activitiesin key
areas. More specifics are provided in Chapter 6.

» During the course of the planning process, a statewide sky bridge
meeting of forestry experts was held to determine the most critical mea-
sures for watershed protection. This meeting resulted in recommendations
for afence on the Lana ihale. Thiswas followed by ajoint effort between
the LWAC, The Nature Conservancy, and the community group Hui
Malama to present fence options to the public, and finally by the establish-
ment of the Lana'i Forest and Watershed Partnership. Because thiswas
deemed acrucial aspect of the plan by LWAC members, Chapter 6-A of this
document is dedicated to measures to protect the Lana'ihale forest. Itis
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hoped that inclusion of theseitemsin the Water Use and Development Plan
will lend weight to funding efforts to protect Lana'ihale.

*  Where drinking water is concerned, prevention of pollution isless expensive
and more efficient than cleaning it up. One of thefirst tasksin any effective
prevention program isto identify and inventory wellsto be protected, areas that
feed them and activities or sources of pollutants that pose a potential risk or
could degrade water quality.

* Drinking water wells on Lana'i were mapped, and a computer model
was used to evaluate the area surrounding each well which could contribute
to its water withdrawalswithina 2, 5, 10, 15, 20 and 25 year time periods.

e Water that can reach awell within two years can contribute bacteria
and viruses to the drinking water in that well. Although chemical contami-
nants may be persistent well beyond 10 years, thisisthe time frame broadly
used in wellhead protection programs, asit is assumed that within that time
frame protective measures may be taken in the event of a spill.

* Among the potential contaminant sources identified were the foll ow-
ing: Wells 1, 9 and 7 are located in or near former pineapple fields. Well 9
is also near some former underground storage, and Well 7 near some old
above ground storage. Traces of atrazine have been found in Well 1 in the
past. Well 8 iswithin 1,000 feet of the Koele golf course. A list of con-
taminants that may be generated by the types of activitiesfound is pro-
vided.

* Potential management strategies and measures are described. These
include regulatory measures such as overlay zones and prohibitions, non-
regulatory measures such as purchase of easements or incentivization of
best management practices, guidelines, education and others.

* The recommended wellhead protection strategy involves an overlay
zoning ordinance which either prohibits or prescribes best management
practices for various uses at different times of travel. Also included in the
strategy are non-regulatory measures, such as guidelines for mixed use
developments, protective land agreements, incentives and education for
best management practices or protective measures, and measures to
improve well siting. Implementation of this ordinance would require coor-
dination between the DWS and other agencies, particularly the Planning
Department.

* A draft wellhead protection ordinanceis included in this document as
Appendix F. The purpose of the wellhead protection strategy and ordinance
isto ensure the protection of public health and safety by minimizing the
risk of contamination to aguifers and sources used for drinking water sup-
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Source Water Protection

ply. The proposed ordinance establishes a zoning overlay district to be
known as the Wellhead Protection Overlay District. The wellhead protec-
tion strategy sets forth measures for the protection of this district, both
through public education and public cooperation, as well as by creating
appropriate land use regulations that may be imposed.

* The Wellhead Protection Overlay Didtrict is superimposed on current
zoning districts and, based on the proposed strategy and ordinance, applies
to new construction, reconstruction, or expansion of existing buildings and
new or expanded uses. Applicable activities/ uses allowed in a portion of
one of the underlying zoning districts which fall within the Wellhead Pro-
tection Overlay District must also comply with the requirements of this dis-
trict. Requirements are set based upon whether a proposed useis within
1,000', two year time of travel or ten year time of travel to awell.

* If water levelsin pumping wells reach half their initial head level, thisis now
grounds for designation proceedings, based on a January 31, 1990 decision by
the CWRM.

* Operating guidelines for withdrawals from Lana'i’ swells were
designed by Tom Nance for CCR. These guidelines were reviewed by the
State Commission on Water Resource Management, and areincluded in the
Source Water Protection Chapter.

* Thesevoluntary guidelines set action levelsat about 2/3 of initial head
in addition to the lowest allowable levels, consistent with the CWRM level
of half initial head.

* Upon reaching an action level, awell isto receive scientific review
and investigation, as well as some public scrutiny.

* Upon reaching a designation trigger or lowest alowable level, pump-
agein awell is expected to stop.

* Actionlevelsand lowest allowable levels from CCR’s voluntary well
operating and management guidelines, as well as designation triggers, are
provided on page 6-101.
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Overview

Lana‘i Island Water Plan Provisions

Lana'i faces several substantial water resource use and development challenges.

. Lana'i has the smallest amount of total water resources of any major inhab-
ited Hawaiian island.

* Grosswater demands for build-out of projects with existing land use
entitlements (without conservation) could exceed 90% of the total sustain-
ableyield of the Island.

* With conservation and supply system leak reduction measures identi-
fied in this plan, water demand for build-out of projects with existing land
use entitlements would be within total Island sustainable yield but would
still exceed the sustainable yield of the currently developed Leeward aqui-
fer.

. The Lana ihale watershed area, which provides rainfall capture essential to
support Lana'i’ s groundwater aquifers, iscritically threatened by feral deer
and muflon and by invasive plants.

. The existing plantation-era water supply system infrastructure isin need of
substantial repair and replacement.

To address these challenges the Lana'i WUDP identifies several strategies that,
together, may ensure adequate water supply for Lana'i’ s existing communities as
well as planned growth. These strategiesinclude:

. Diligent measures to re-establish and maintain the integrity of Lana'i’s
essential watershed areas

. Conservation measures to ensure that water is produced, distributed and used
efficiently

. Development of new supply sources to distribute groundwater withdrawals
and provide for increased system capacity to meet growing demand

. Deferral of additional or incremental discretionary land use development
entitlements pending careful consideration of the adequacy of long term
water supply sources and infrastructure.

The provisions below are identified as elements of a plan for responsible use and
development of Lana'i’s water resources necessary to maintain the long term ade-
quacy and quality of water supplies for existing and future Lana'i residents and
businesses.
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Lana'i Island Water Plan Provisions

Watershed The Lana ihale watershed areais an essential resource that supports the groundwa-
Protection ter aquifersthat provide all of Lana'i’ swater needs. Itiscrucial that sufficient pro-
Measures grammatic measures are diligently implemented to reestablish and protect the

indigenous florain the Lana' ihale watershed area. Herbivores and invasive plants
must be removed and effectively excluded from the watershed area.

The following measures have been identified as essential program components to
improve and maintain the integrity of the Lana ihale watershed area:

. Development of a new publicly reviewed and supported comprehensive
watershed protection plan incorporating the watershed protection provisions
identified in Chapter 6 of the Supporting Documentation.

. Installation and maintenance of fencing adequate to exclude deer, muflon
and other ungulates.

* Maintain fencing Increments| and I and complete Increment 111
* Resolve issues regarding watershed area access
* Eliminate ungulates from fenced watershed areas
* Manage populations of deer and muflon outside fenced areas
. Review, funding and implementation of adequate fire protection measures
for the Lana ihale watershed area

. Eradication or control and ongoing exclusion of invasive plants from the
watershed area

. Investigation and implementation of reasonabl e erosion management and
appropriate reforestation measures

Existing agreements to implement these measures should be honored and enforced
and further agreements, partnerships and measures as necessary should be identi-
fied, funded and implemented to effectively restore and protect Lana'i’ swatershed
aress.

Water Resource  Several measures are identified to monitor and protect the integrity of Lana'i’s
Protection groundwater aquifers:

Measures . Wellhead protection : The County should draft, review and, as appropriate,

adopt a wellhead protection ordinance with input from the Lana'i commu-
nity
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Water
Conservation
Measures

New Supply
Resource
Development

. Aquifer monitoring and reporting: The existing required Periodic Water
Reports should be broken down by the 3 well service areas or the 5 individ-
ual districts and, if feasible, should be reported monthly.

. Watershed monitoring: The County and CWRM should support appropriate
research and monitoring to improve understanding of aquifer recharge and
determine measures to maintain or improve effective groundwater sustain-
ableyield

. The CWRM should monitor aquifer use, conditions and contested issues on
an ongoing basis to determine whether any of Lana'i’s aquifers should be
designated as groundwater management areas.

. All participating parties should abide by and enforce existing water manage-
ment and all ocation agreements

Efficient use of water and reductions in supply system leakage are essential to
reduce waste of Lana'i’s limited water resources.

. Lana'i’ s water and wastewater utilities should implement water recycling
and water conservation programs targeting landscape and indoor water uses
to substantially reduce water consumption to the extent allowed by the Pub-
lic Utilities Commission.

. The County and public utilities should implement education and supporting
measures to encourage planting of low-water-use plants for new and existing

landscaping
. Lana'i’s public water utility should reduce unaccounted for water to reason-
ablelevelsincluding implementation of the following measures:

* Replace and/or repair deteriorating or leaking supply pipesincluding
replacement of deteriorated Palawai grid pipeline
* Implement programmatic leak detection and repair programs

* |nstall floating or Hypalon Ball cover on existing 15M G brackish
water reservoir

Sufficient new water supply resources are necessary to meet anticipated growth in
water demands, distribute pumpage in the Leeward aquifer and, ultimately, to dis-
tribute pumpage as necessary to the Windward aquifer.

. Based on the analysis performed in the preparation of this plan, implementa-
tion of the following specific new supply resources is recommended in con-
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Lana'i Island Water Plan Provisions

Land Use
Entitlements

junction with any other measures necessary to provide economical and
reliable water service:

* Develop planned Well 15 to distribute brackish groundwater with-
drawals

* Replace Well 2-A equipment as necessary to provide operable system
reliability

* Replace Well 3 equipment or drill new well as necessary to provide
system reliability and distribution of groundwater withdrawals

* Evaluate and implement future expansion of wastewater recycling
facilities

e Plan and ultimately develop operable groundwater sourcesin the
Windward aquifer to distribute groundwater pumping and provide
resources, as necessary, to provide for system growth beyond the capacity
of the Leeward aquifer.

Water demand for build-out of projects with existing land use entitlements would
exceed the capacity of the existing water system infrastructure. With implementa-
tion of the conservation and supply system leak reduction measures identified in
this plan, build-out of these projects would exceed the sustainable yield of the cur-
rently developed Leeward aquifer.

Prior to issuing new land use development entitlements or subdivision approvals,
the determining County agencies and any other determining administrative and
regulatory agencies should ensure that sufficient water resources and infrastructure
are avail able to meet resulting additional water demands without unreasonabl e risk
or harm to existing or previously entitled water users and without overtaxing
Lana'i’swater resources. In making determinations the following factors should
be considered:

. No groundwater aquifer should be drafted exceeding the 90% existing trig-
ger for groundwater management area designation of the aquifer sustainable
yield as periodically amended by the CWRM

. 500,000 GPD should be reserved for development of an agricultural park on
Lana'i
. Projections of future water resource development should be based on

resources that are identified and funded, with firm commitments for imple-
mentation.
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