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Chapter 1: Population 

A broom is sturdy because its strands are tightly bound 
-Filipino proverb 

Canoe launch, Kahului. 

p opulation change on the island is inevitable. In-migration 

and out-migration occur at different rates and for d~fferent 

reasons. Understanding that our overall population will 

likely follow recent upward trends, it is our responsibility to 

decide how we would like this growth to manifest itself. Population 

growth can have positive and negative impacts on the environment, 

socio-economic and cultural composition of the island, and visitor 

experience. Visitors and new residents may arrive to Maui with 

expectations and values that conflict with the local way of life, a 

lifestyle that has been rooted on Maui for generations. 

EXHIBIT II ~·lJ\)' II 
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The policies that arc adopted to address the impacts of population change will ultimately define our 
expectations for the future, and are far more important than the population change itself. 

Background Information 

The 2030 Socio-Economic Forecast is a planning tool; it identifies future options for the community to 
consider. The community may want to adopt policies to achieve a specific outcome that differs from the 
forecasted outcome, and to minimize the undesirable impacts of current trends. The population 
projections are based on trends and model assumptions that are absent of policy changes or directives. 
The forecast affects both ongoing planning (project review and approval) and the desired future 
articulated by Maui's residents and political leaders (General Plan and Community Plans). Because a 
long-term forecast identifies long-term trends and omits short-term variations, there will be many 
surprises along the way, even if a forecast turns out to be highly accurate. 

The forecast was based on projections developed by the State of I lawai'i Department of Business, 
Economic Development & Tourism (DB EDT). The forecast allocates expected countywide change to 
local areas. The DBEDT long-term econometric model draws on historical data over three decades, plus 
projections from DBEDT and national sources. The DBEDT model (and accordingly, the allocation 
model) is economically driven: industries that attract capital are taken as crucial to economjc growth, 
which in turn leads to new jobs and increased population. 

Historic Population Trends 

To put population increase into perspective, 1t IS appropriate to compare Maui Island's population 
increase to the other major islands in the Hawaiian chain throughout the recent past. It is evident from 
Table 1-1 (below) that while O' ahu experienced the most dramatic population increase during the 1950s, 
the other islands, including Maui, were impacted by the steepest increase in population between 1970 and 
1990. 

Table 1- 1: State and Island Population 1960-2010 

Area 1960 1970 1980 1990 2000 2010 

State of Hawai ' i 632,772 769,913 968,500 1, 113,491 1,213,519 I ,363,621 

Island ofO'ahu 500,409 630,528 764,600 838,534 876,156 953,207 

Island of Hawai ' i 61,332 63,468 92,900 121,572 149,244 185,406 

Island of Maui 35,717 38,691 62,823 91,361 117,644 144,444 

Island ofKaua'i 27.922 29,524 39,400 51,676 58,568 67,226 
United States Census. 

According to the 2030 Socio-Economic Forecast, the total population is not expected to increase equally 
throughout the island; rather, there are specific regions where population growth is more likely to occur at 
a higher rate than others. 

Table l - 2: Community Plan Area Population 2000- 2030 

Community Plan Area 2000 2005 2010 2015 2020 2025 2030 

W est Maui 17,967 19,852 22,156 29, 103 31 ,410 33,743 36,058 

Kihei-Makena 22,870 25,609 27,244 37,850 40,850 43,885 46,896 

Wailuku-Kahului 41 ,503 46,626 54,433 52,343 56,492 60,689 64,853 

Makawao-Pukalani-Kula 21 ,571 23, 176 25,198 23,919 25,815 27,732 29,635 

Pli' ia-lla' ikO 11 ,866 12,210 13,122 11,332 12,230 13, 139 14,040 

Han a 1,867 1,998 2,291 2,541 2,743 2,947 3,149 

Total Maui Island 117,644 129,471 144,444 157,087 169,540 182,135 194,630 
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U.S. Census Bureau, 2000; Socio-Economic Forecast, Maui Coumy Department of Planning, 2006, re1•ised 1012. 

Demographic Conditions, Trends, and Projections 

Some demographic trends embedded in the forecast are consistent wi th the cunent projections. 

• Between 2010 and 2030, the island's resident population is expected to grow from 144,444 to 
194,630, an increase of 35 percent. 

• The island's resident population is expected to grow at nearly an identical rate as the de facto 
population. 

• The population is aging; the median age increased from 34. 1 to 36.2 years between 1990 and 
2000. 

• Households are becoming sma ller over time; Maui 's household size is projected to decline from 
2.94 persons per household in 2000 to 2.66 persons per household in 2030. 

Economic Factors 

• Wage and salary jobs are expected to increase by about 1.1 percent annually. 

• Per capita income will increase very little (in constant dollars). 

• Visitor counts will increase by about I percent annually. 

• Because of high occupancy rates, construction of new units is expected to resume, and the supply 
of visitor units is expected to grow at I percent annually. 

• The past rate of growth in resident population, housing, and j obs is higher than the rate of visitor 
growth. This indicates that Maui's economy has diversified and is less driven by tourism than in 
the past. 

Community Plan Area Findings 

To project future employment and housing needs for the island's Community Plan Areas, the forecast 
model allocated households based on historic trends, availability of entitled lands for development or 
redevelopment, development constraints, and careful consideration of planned and proposed development 
projects. The forecast model recognized that relatively isolated areas - such as Hana - depend much 
more on the success of one major employer than do others; therefore, an economic downturn can have a 
devastating impact. Map l-1 depicts Maui 's major employment and population centers. For planning 
purposes, it is important to provide resident housing near employment. 

Communi Plan Area 
WcstMaui 

Kihei-Makena 

Characteristics 
In the 1990s, this area saw significant population and job growth. Looking to 
the future, these trends are projected to continue through 2030. Local 
development potential to monitor includes timeshare, large master-planned 
conununities, and Hawaiian Homelands. Timeshares and other transient 
vacation rentals are of particular interest for the impact they may have on 
island-wide job di stribution. Timcsharcs have higher occupancies than hotels, 
but em lo fewer workers at the lod in site. 
This area has seen growth in the visitor industty, the technology sector, and 
expanding residential areas. lt has had the smallest average household size, and 
anecdotally, its workforce is more transient than other areas. The forecast 
extends all these trends. Based in part on recent development proposals, the 
forecast shows stron er growth in residential units than in visitor units. 
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Community Plan Area Characteristics 
Wailuku-Kahului This area remains the economic and population center of the island. In the 

1990s, this area saw significant increases in trade, transportati on, 
communications and utilities, and government jobs. Kahului Harbor is the port 
through which most cmise ship visitors reach Maui. The 2030 Socio-Economic 
Forecast suggests the Wailuku-Kahului Community Plan Area will grow faster 
than other parts of Maui, as former sugar lands arc developed into residential 
subdivisions. Wailuku-Kahului is expected to maintain its status as home to 
more than a third of Maui 's households. 

Makawao-Pukalani­
Kula 

This area saw signi fie ant increases in population in the 1980s, but less growth 
subsequently. New development slowed because of water supply problems. 
Job growth occurred at a much faster rate, but the forecast calls for economic 
growth to continue at a slower pace. With only 1 job located in this area for 
every 2.5 households, most of the area's residents corrunute outside the area for 
work. This will continue to be the case; by 2030, the forecast shows only 2.1 
local jobs per household . 

Pii'ia-Ha' iku 

Han a 

Since windsurfing became popular in the 1980s, this area has taken on new 
importance as the home of this sport. In the 1990s, upland regions saw new 
development of homes on large agricultural lots, with the area population 
increasing by 52 percent. In light of limited availability of suitable land for new 
homes, the forecast calls for much slower growth in housing and population. 
In recent years, this area has seen job losses and a decrease of children and 
young adults. Slow growth is projected over the planning period, provided the 
vis itor economy remains healthy. Hana has experienced new population 
resulting from in-migration. 

CHALLENGES AND OPPORTUNITIES 

Population 
Growth 

The growth of Maui 's resident and visitor population will create both challenges and 
opportunities. Population growth can exacerbate existing infrastmcture-capacity 
deficiencies, place additional demands on environmental resources, foster shifts in the 
cultural and ethnic makeup of the population, and change the landscape. In addition, the 
loss of cultural identity and diversity has created social tensions that have increased over 
at least the last 20 years. The cultural understanding and sensitivity of new residents to 
the host culture has been a constant point of discussion throughout the MIP's public­
engagement process. 

Population growth can also contribute to the health of the community. Population growth 
is often necessary to maintain a growing economy, an expanding tax base, and 
employment opportunities. A host of negative social and economic conditions, such as 
unemployment, crime, family disintegration, and substance abuse, can be found in 
communities with longstanding population loss. Policies and actions to address 
population growth on Maui can be found throughout the MIP. Figure 1-1 depicts the 
projected growth in Maui 's resident and de facto population to 2030. 

Maui 's population is aging; and recent data shows that trends related to Maui's aging 
population will be similar to the trends on the Mainland. Figure 1-2 portrays Maui 's age 
distribution over time. This demographic change has significant impacts to public 
services as they relate to the elderly, including housing, transportation, health care, and 
elder care services. 
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Aging 
Population 
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Figure I- I. Maui Island Resident ami De Facto Population Projections 1990-20301 

In addition to the challenge of providing more senior services, the wage-earning population 
that typically supports children and seniors will be proportionally smaller. Policies and 
actions to address the aging population can be found in this chapter as well as the Housing, 
Economic Development, Land Use, and Infrastructure and Public Facilities chapters. 
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1 Department of Business, Economic L>evclopmcnt and Tourism, State ofHawai'i (2012). Population and Economic Projections 
for the State of Hawai'i to 2040 (March 2012). 
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Out-
m igration of 
Island 
Residellts 

Ratio of 
Visitors to 
Residents 

Figure 1-3 compares the percentage of Mauians born in Hawai· i to the percentage born 
elsewhere. The percentage of those born in Hawai · i has dropped from 67 percent in 1980 
to 53 percent in 2000. The out-migration of island res idents is a result of Matti 's high cost 
of housing, limited employment and educational opportunities, and the desire of some Maui 
residents to experience life outside or Hawai'i. Policies and actions to help provide a 
choice for island residents to remain on Maui can be found throughout the MIP. 
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Figure I - 3. Maui Island Resident.~ by Place of Birth / 980-2000. (Source: United States Cemus) 

Figure 1-4 graphically depicts visitor/resident population trends from 1970 to the projection 
year of 2030. In 1970, the ratio of tourists to residents was approximately I to 20. This 
number has risen dramatically; by 2000, the ratio was approximately I to 3. 

2 Department of Business, Economic Development and Tourism, State of Hawai'i (20 12). Population and Economic Projections 
for the State of Hawai' i to 2040 (March 20 12) 
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_j 
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Fi~:ure 1-4. Maui lslcmd Visitor!Resitlent Population 1970- 203 . 

GOAL, OBJECTIVES, POLICIES, AND ACTIONS 

Goal: 

1.1 

Objective: 

1.1.1 

Policies: 

l.l.l.a 

Maui's people, values, and lifestyles thrive through strong, healthy, and vibrant island 
communities. 

Greater retention and return of island res idents by providing viable work, education, and 
lifestyle options. 

Expand programs that enable the community to meet the education, employment, 
housing, and social goals of youth and young adults. 

3 Population and Economic Projections for the State of Hawai ' i to 2040 (March 20 12). 
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l.l. l.b 

l.l.l.c 

l.l.l.d 

Expand housing, transportation, employment, and social opportunities to ensure residents 
are able to comfortably age w ithin their communi ties. 

Measure and track res ident satisfact ion through surveys and community indicators. 

Support fund ing for transportation, housing, health care, recreation, and social service 
programs that help those with special needs (including the elderly and disabled). 

Implementing Actions: 

1.1.1-Action 1 Usc an cxJstlng agency to facilitate education, employment, housing, social 
services, and other programs that help retain young adults on Maui. 

1.1.1-Action 2 Identify existing and develop new funding sources for youth and fami ly services 
(e.g., recreation, health care, education, housing, child care, etc.) and integrate 
such resources to achieve an effective outcome. 

1.1 .1-Action 3 Develop and regularly conduct a Community Satisfaction Survey to measure 
residents ' quality-of-life, facilitate the development of informed 
policies/programs, and improve service delivery. 



This map is for informational purposes 
only and subject to change based 

on future research and findings. 

.. Socio Economic Forecast 
~ighl June 2006 *"' Pllnning Department 

E.miibo&t R. 12 

Employment 
& Population 
Density Map 
Island of MaUl 

Background Map 

For Informational Purposes Only 

Legend 
Pnmary Road 

stream 
0 Regtonal EconomJC een.er 

Communty Plan Boundary 
r_,ophj . 100 ft c;ontovr 

JobS by Community Ptan Areas• 

• ..,.,.2005 
. ..... l<JOO 

Populotlon Don slty 

""' Aae by Census Blod< 
00 . 1 

• 11 5 

• 51-10 
101-15 
151· 20 
201-25 

• 25 1 . 3() 

• 301 · 50 

• 50180 

• 80 1 -150 

I I 
··- - -Q 

.._C:_ IIIIO Cf_l ~~CI 

~c--:.»o• 

... .,...d by 
LonQ RM9t: P~nnmg otv11i0n 

o.pArtrnent o r Pa.nmng 
Countyot~IA 

210 South H 9' StrHt 
W•lluku. Haw~H H7U 

Map 1-1 ~ 

I 



COMMENTS AND UPDATES 
FOR 

INSTREAM FLOW STANDARDS ASSESSMENT REPORT 
DATA NEEDS (Dated MAY 27, 2009) 

Since the submission of the above mentioned assessment report and 
subsequent DWS responses to the Commission on Resource Management, 
Upcountry Maui and the DWS Water Systems have not significantly changed due 
to the economic downturn in 2008 and the following ordinance. 

Maul County, Hawaii, Code of Ordinances>> Title 14- PUBLIC SERVICES>> 
Article 1. 0 Water>> Chapter 14.13- WATER METER ISSUANCE PROVISIONS 
FOR THE UPCOUNTRY WATER SYSTEM>> 14.13.040- Water service 
requests states that "On March 16, 1993, the upcountry water system was found 
to have insufficient water supply developed for fire protection, domestic, and 
irrigation purposes to take on new or additional water services without detriment 
to those already served in the regulated area. Since November 2, 1994, the 
department has maintained a priority list of premises, organized by date 
applications for new or additional water service were received for such premises. 
Effective as of January 1 , 2013, the department will not accept any new 
applications to be placed on the priority list." This ordinance has been a major 
factor in limiting meter issuance, growth, and development in Upcountry Maui. 

WATER USE 

Historical Metered Consumption 

When compared to Figure 4in the report dated May 27, 2009, metered 
consumption has not changed much. The difference between general and 
agricultural consumption also remains about the same. 

Table 1- Department of Water Supply, County of Maui, Consumption By District, General & 
Agricultural in Thousands of Gallons, Calendar Years 2008 through 2012 

2008 2009 2010 2011 2012 
General 
Makawao 1,018,147 963,447 1,003,707 944,136 973,416 
Kula 569,994 557,767 599,684 582,566 622,457 
Subtotal 1,588,141 1,521,214 1,603,391 1,526,702 1,595,873 
AG 
Makawao 116,989 110,245 106,023 88,461 85,249 
Kula 855,841 873,223 1,067,543 898,098 1,141 ,231 
Subtotal 972,830 983,468 1,173,566 986,559 1,226,480 

Grand Total 2,560,971 2,504,682 2,776,957 2,513,261 2,822,353 

Percent General 62.0% 60.7% 57.7% 60.7% 56.5% 

EXHIBIT II ~ ·l>\ll" 



Percent Agricultural 38.0% 39.3% 42.3% 39.3% 43.5% 
Data from DWS Fiscal Division 
Makawao District includes Haiku, Haliima/e, Makawao, and Pukalani 
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A look at consumption by user class would also see only slight changes between 
user classes. 

Water Production 

The report provided much data on historical metered consumption. In order to 
emphasize how much water DWS needs, it would be preferable to use higher 
production data. DWS surface water is purchased from the East Maul Irrigation 
Company, a subsidiary of Alexander & Baldwin, Inc. DWS pays for metered 
water produced (effluent), not the influent or water going into the water treatment 
plants. Because of production losses, the water needed would be slightly higher 
than the production data. 

Table 2 shows historical water production for calendar years 2004 through 2013. 

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 
Surface 
Water* 6.985 6.951 7.128 7.276 6.09 6.189 7.369 6.062 7.672 6.538 
Ground Water 0.801 1.085 1.079 0.828 1.542 1.493 1.178 1.353 1.196 1.596 
Total MGD 7.786 8.036 8.207 8.104 7.632 7.682 8.547 7.415 8.868 8.134 

Data is from DWS Monthly Source Reports and monthly surface water purchases from EM/ 
• EM/ purchases are based on Water Treatment Facility effuent or what Is produced; because of 
production losses, the Influent would be considerably higher than the 
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effluent. 

Utilizing the same data, Table 3 shows the percentage of surface water to ground 
water production. 

2004 2005 2006 2007 2008 2009 2010 2011 2012 

Surface 
Water 89.71% 86.50% 86.85% 89.78% 79.80% 80.56% 86.22% 81 .75% 86.51% 

Ground 
Water 10.29% 13.50% 13.15% 10.22% 20.20% 19.44% 13.78% 18.25% 

Decrease use in ground water in 2008-2009 due to Kaupakalua Well pump out replacement 
Increase in 2013 due to more pumping of the Pookels Well 

13.49% 

Within a few months, the Hamakuapoko Wells and the Granular Activated 
Carbon (GAC) Treatment System will be operational. This will allow the full-time 
use of the Pookela Well as a water source. It has been historically used as a 
back well for the Upcountry Water System. However, the preference is still the 
more cost-effective use of surface water. 

Water Requirement 

As of December 31, 2013, there are 1887 applicants on the Upcountry Water 
Service priority list. The DWS Engineering projected demand is approximately 
7,487,157 gallons per day or 7.487 million gallons per day. 

Table 4- DWS Upcountry Water Service Priority List Water Demand as of 
December 31, 2013 

2013 

80.38% 

19.62% 

DWS Maui County 
Number of Engineering DWS Kula 

Meters Projected DWSHaiku Makawao DWS Upper DWSLower Agricultural 
Requested Demand System System Kula System Kula System 

3340 7 487157 1 129 610 995 350 3 797 870 1 562 737 

Table 5 shows the Maui Island Plan Population Projections and DWS Upcountry 
Water Demand Projections. The Maul Island Plan Population Projections 
designates growth areas. The water demand projections are, therefore, much 
smaller. 
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Table 5 
Maul Island Plan Population Projections 

And 
DWS Upcountry Water Demand (GPO) Based on Maui Island Plan Population 

Projections 

M I I I d PI P I ' P ' au san an opu atlon ro1ect1ons 

Total 
20 
Year 

CPAREA 2010 2015 2020 2025 2030 Growth 
MaKawao- 25,198 ·5.076% 23,919 7.927% 25,815 7.426% 27,732 6.862% 29,635 
Pukalani· 
Kula 17.609% 
Pll'ia-Ha' ii<O 13,122 . 11,332 7.924% 12.230 7.433% 13,139 6.857% 14.040 

13.641% 6.996% 
Total 38,320 35,251 38,045 40,871 43,675 

DWS Upcountry Water Demand Projections (GPO) Based on Maul Island Plan 
Population Projections 

CP % % % % 
AREA 2010 Increase 2015 Increase 2020 Increase 2025 Increase 2030 

Makawao 
. 
Pukalani· 
Kula 6.900 -5.076% 6.619 7.927% 7.143 7.426% 7.674 6.862% 8.200 

Haiku 1.000 ·13.641% 0.864 7.924% 0.932 7.433% 1.001 6.857% 1.070 
Total 
Demand 7.900 7.482 8.075 8.675 9.270 

2010 - Actual Water Production In millions of gallons per day 

The DWS total production in calendar year 2013 was 8.134 million gallons per 
day. Based on the Maul Island Plan Population Projections, this total already 
surpasses the projected demand for 2020. Although the OWS Engineering 
Division's projected demand based on the Upcountry Water Service priority list 
may be a little high, it would be more practical to use this higher projected 
demand. An even higher total could be used when consideration any obligation 
to provide non-potable water for the Upper Kula agricultural waterline. 

Alternate Water Sources 

1 . Water Losses 
o Waikamoi Flume - Losses from the Waikamoi Flume were evident in 

the past. However, the losses could not be determined because there 
were no gauges to determine the losses. Today, the installation of a 
flume is nearing completion. 
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o Water system losses or unaccounted for water- An on-going leak 
detection program could prevent the loss of millions of gallons of 
water. Table 6 shows the a water audit generated by the AWWA 
WLCC Water Audit Software in 2011 . Two employees within the 
Water Resource & Planning Division were assigned to do county-wide 
leak detection. However, their positions has since been eliminated 
within this division. The creation of two new positions (pipe frtters) in 
Field Operations to do leak detection Is included in the FY 2015 budget 

I Year I District I Production I Consumption I I Loss I% Loss 

FY07 Central 9 350 8145 1 205 12.9% 

FY07 Upcountry 3,189 2 799 390 12.2% 

FY07 East 118 70 48 40.7% 

FY07 West 2,1 58 1,987 171 7.9% 

FY07 Molokai 483 296 187 38.7% 

Total 15,298 13,306 1992 13.0% 

FY08 Central 9,028 7,933 1 095 12.1% 

FY08 Upcountry 2 702 2,300 402 14.9% 

FY08 East 133 68 65 48.9% 

FY08 West 2 217 1,973 244 11 .0% 

FY08 Molokai 486 288 198 40.7% 

Total 14566 12,562 2004 13.8% 

r09 Central 
I I ' 12.1% I 

FY 09 I Upcountry 
- M4;L -t - ?.J32 

1,ifu t 7.9~ ] 2,656 ~445 ,__ t-
211 - - - -

FY09 _ East 132 t-- 65 67 508% - - - -
- 3.1%l FY09 West 1 874 1,815 59 

FY 09 Molokal 423 279 -- 14~ - '-
34.0% .1 

--1 --
13.404 I I i Total I 11 943 1,461 10.9% l 

I FY 10 Central ~87 7 475 1 312 
I 

14.9~ - -
I f-FY 10 Upeountry 2,815 2 675 140 5.0% 

FY10 East 124 62 62 I 50.0% 

FY 10 West 1,965 1 836 I 129 6.6% 

FY 10 Molokai 387 277 110 I 28.4% 

Total 14,078 I 12 333 I 1 745 I I 12.4% 1 

8,531 

2 887 
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FY 11 East 128 63 65 50.8% 

FY 11 West 1.976 1 765 211 10.7% 

FY 11 Molokai 345 260 85 24.6% 

Total 13 867 11 ,808 2 059 14.8% 

Units in millions of gallons 

2. Plan to shift from surface water to more ground water (50%) would be 
more reliable but not be cost effective. In 2010, the estimated cost over a 
25 year period was approximately $117 million if the price of oil was $75 
per barrel. Today, with the price of oil at or over $100 per barrel, the cost 
would be considerably higher. 

3. Expansion of raw water storage at Piiholo or Kamole WTF - Although it 
may sound like a good idea for many in the public, it is not a cost-effective 
investment. The cost is extremely high for a small amount of reliability. 

Conclusion 

The DWS depends on the availability of surface water for general and agricultural 
use. Although ground water is more reliable, especially in times of drought, it's 
more cost-effective to use surface water, if available. However, as the recent 
Maul County Council deliberations on the proposed FY 2015 budget have made 
clear, the Council believes that the County of Maul has not fully recovered from 
the economic downturn which began in 2008. They have been cautious about 
increasing expenditures, taxes, rates, and fees that would impact the citizens of 
the County. Specific to the DWS, they have cut some water use rates and also 
lowered the fees for a 5/8-inch meter. This impacts expenditures on capital 
improvement projects such as wells and reservoirs. It is likely that the current 
cautiousness on spending will continue into the near future. 

The Petition to Amend Interim lnstream Flow Standards for the East Maul 
Streams may impact, not only Alexander & Baldwin, Inc., but the DWS, County of 
Maul, Department of Agriculture, State of Hawaii, Olinda-Kula Soil and Water 
Conservation District, and the USDA's Natural Resources Conservation Service. 
The WATERSHED AGREEMENT between the afore mentioned agencies was to 
complete the Upcountry Watershed Project's dedicated non-potable agricultural 
waterline for Upper Kula agricultural users (farmers). The State of Hawaii has 
spent millions of dollars on the project. The state legislature appropriated and 
the governor released $1.5 million to extend the waterline. 

Twenty-two streams impact the Wailoa Ditch which then impact the DWS Kamole 
WTF and the County of Maul Kula Agricultural Park. Four streams impact the 
Piiholo WTF. Three streams impact the Olinda WTF and the Upcountry 
Watershed Project (non-potable} Agricultural Waterline. Even with future growth 
and the installation of a dedicated agricultural waterline in Upper Kula, DWS only 
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uses a small fraction of the available surface water. However, any negative 
impact on Alexander & Baldwin, Inc. stream diversions may also negatively 
impact the DWS and the County of Maui. 
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Table 1 Historical Metered Consumption for DWS Upcountry District (Makawao-Hali'imaile-Pukalani-Kula-Haiku) 
Millions of Gallons per Day 

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 

General 3.871 4.382 4.083 3.693 4.003 4.146 4.370 4.823 4.461 4.778 4.387 4.441 4.455 4.270 4.239 3.955 4.195 4.072 
Ag Potable 1.931 2.300 1.923 1.829 2.382 2.474 2.504 2.563 1.908 2.320 2.138 2.378 2.293 2.244 2.128 2.272 2.363 2.261 
Ag Non Potable 0.504 0.634 0.481 0.374 0.512 0.555 0.505 0.690 0.433 0.582 0.575 0.571 0.566 0.532 0.440 0.452 0.568 0.500 

Total Potable 5.802 6.682 6.007 5.521 6.381 6.620 6.873 7.387 6.368 7.098 6.525 6.820 6.748 6.514 6.367 6.227 6.558 6.333 

Total 6.306 7.317 6.487 5.895 6.897 7.175 7.379 8.077 6.801 7.680 7.100 7.391 7.314 7.046 6.807 6.679 7.126 6.833 
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Table 2A DWS Metered Consumption for Makawao-Pukalani-Hali'imaile-Kula Community Plan District 
FY1998 FY1999 FY2000 FY2001 FY2002 FY2003 FY2004 FY2005 

Makawao 0.831 0.951 1.152 0.880 0.920 0.979 0.955 1.090 
Pukalani 0.784 0.940 0.961 0.913 0.957 1.051 1.015 0.994 
Hali'imaile 0.087 0.100 0.102 0.096 0.091 0.098 0.105 0.108 
Upper Kula 1.050 1.289 1.256 1.380 1.497 1.383 1.205 1.337 
Ulupalakua-Kanaio 0.148 0.184 0.188 0.188 0.198 0.190 0.151 0.157 
Lower Kula 2.136 2.487 2.110 2.255 2.353 2.181 2.078 2.208 
Kula Ag Park 0.479 0.516 0.580 0.578 0.585 0.529 0.527 0.647 
Total 5.515 6.467 6.349 6.290 6.601 6.411 6.036 6.541 

Data from DWS 811/mg System 
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Table 2B DWS Meter Consumption for Haiku 
FY1998 FY1999 FY2000 FY2001 FT2002 FY2003 FY2004 FY2005 FY2006 FY2007 FY2008 FY2009 FY2010 FY2011 FY2012 

Kokomo-K 0 380 0.385 0.465 0.431 0.446 0.496 0.488 0.507 0.483 0.491 0.470 0.531 0.441 0.450 0.427 
Kuiaha 0 115 0.099 0.137 0.142 0.125 0.145 0.159 0.163 0.157 0.017 0.189 0.190 0.180 0.143 0.139 
Haiku-Pau 0287 0.289 0.345 0.337 0.334 0.378 0.402 0.404 0.384 0.409 0.416 0.426 0.382 0.370 0.352 
Total 0 782 0.773 0.947 0.910 0.905 1.019 1.049 1.074 1.024 0.917 1.075 1.147 1.003 0.963 0.918 

Data from DWS Bill1ng System 
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T bl 4 DWS M thl P d f (M"Ir f G II a e on y ro uc 1on I IOnS 0 a ons p D ) er ayJ 
2006 2007 2008 2009 2010 2011 2012 

Jan 7.649 7.914 6 .283 5.351 7.623 5.553 8.210 
Feb 6.245 7.327 6.038 6 .342 7.316 5.673 8.111 
Mar 6.279 7.182 7.637 5.338 6 .912 6.425 7.286 
Apr 7.332 8.602 7.531 6 .648 7.778 7.608 8.728 
May 7.887 9.756 8.084 7.764 8.633 7.627 9.492 
Jun 9.625 9.959 8.738 8.750 9.718 8.464 9.403 
Jul 10.567 8.913 8.564 8.911 10.039 8.792 9.329 
Aug 10.645 8.485 8.479 8.273 10.585 9.362 10.260 
Sep 9.594 7.745 8.407 9. 21 9 10.319 9.179 8.774 
Oct 7.889 8.323 8.414 8.966 9.038 9.074 9.269 
Nov 6.835 6 .952 6.859 7.864 7.892 7.508 8.885 
Dec 7.121 5.718 6.530 6 .623 6 .387 7.057 8.218 
Data from DWS Water Reports 
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T bl 5 M . I I d PI a e au1 san an p If opu a 1on p f roJec 1ons 
CP AREA 2000 2005 2010 2015 2020 2025 2030 TOTAL AVG 

20 YR ANNUAL 
GROWTH GROWTH 

over 20 
Years 

West Maui 17,967 10.491% 19,852 5.239% 20,892 8.305% 22,627 7.509% 24,326 6.487% 25,904 5.849% 27,419 31.242% 1.562% 
Kihei- 22,870 11.976% 25,609 6.299% 27,222 9.217% 29,731 8.331% 32,208 7.203% 34,528 6.485% 36,767 
>.AIIk<>n" 35.064% 1.753% 

Wailuku- 41,503 12.344% 46,626 6.559% 49,684 9.440% 54,374 8.526% 59,010 7.377% 63,363 6.632% 67,565 
Kahului 35.989% 1.799% 

Makawao· 21,571 7.441% 23,176 2.960% 23,862 6.278% 25,360 5.647% 26,792 4.796% 28,077 4.299% 29,284 
Pukalani-
J<ool" 22.722% 1.136% 
Pi!'Ja-Ha'iku 11,866 2.899% 12,210 -0.672% 12,128 2.853% 12,474 2.325% 12,764 1.637% 12,973 1.372% 13,151 8 .435% 0.422% 

Hana 1,867 7017% 1,998 2.603% 2,050 6.000'% 2,173 5.384°'o 2,290 4.498% 2,393 4.137% 2,492 21.561% 1.078% 
Total MaUJ 117,644 10.053% 129,471 4.918% 135,838 8.025% 146,739 7.258% 157,390 6.258% 167,239 5.649% 176,687 
Island 30.072% 1.504% 

DWS Upcountry w ater D em an dP roJeCtlons (GPO) 8 ase d on M ' I I d PI au1 san an p opu at1on p roject•ons 
CP AREA 2000 2005 2010 Yo lncreas 2015 Yo lncreast 2020 Yo lncreas 2025 Yo lncreas 2030 
Md.dWdU• 

Pukalani· 
Kula 6,900,000 0.06278 7,333,182 0.05647 7,747,287 0.04796 8 ,118,847 0.04299 8,467,876 

Ha1ku 1,000,000 0.02853 1,028,530 0.02325 1,052,443 0.01637 1,069,672 0.01372 1,084.348 
IOta! 

Demand 7,900,000 8 ,361 ,712 8,799,730 9,188,518 9,552,224 



Table 9 Surface Water Purchases from East Maui Irrigation Company, Ltd. 
(Mill ions of Gallons Per Day) 

FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011 FY 2012 FY 2013 
7.169 7.126 7.622 6.607 5.227 6.799 6.819 7.1 37 7.190 

Data from DWS Fiscal Division 
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DWS Power and Pumping Costs for the Upcountry System 

Table 11 DWS Power and Pumping Costs for the Upcountry Water System 

Calendar Year 2008 2009 2010 2011 

Total Dollars $4,894,737 $2,309,054 $3,781,970 $4,452,787 

Data from DWS Fiscal Division 
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INTRODUCTION 

This document is prepared in response to a request by the State Commission on Water 
Resource Management for "lnstream Flow Standard Assessment Report Data Needs". 
Information is provided in the order requested. Therefore, a general system description 
appears later in this document, in the section responding to questions on water supply 
and sources of water. The three figures that follow are intended to help orient the 
reader at the outset: 

• 

• 

• 

Figure 1 

Figure 1 

Figure 2 

Figure 3 

I 
West 
MaUl 

( 

' 

\ 

Community Plan Districts on the island of Maui. 

The County of Maui Department of Water Supply's 
"Upcountry System" or "Upcountry Water Districr, showing 
five distinct sub-district areas, each served by a slightly 
different set of sources and waterlines during normal 
operating conditions. 

The Upcountry Water District overlaid on the Makawao­
Pukalani-Kula and Paia-Haiku Community Plan boundaries. 

r .... , 
.J~ 

Wailuku-
Pa1a • Ha1ku 

Kahului 

Kihe1 
Makena 

' l 

I 
Makawao \ . 
Pukalam 

Kula Hana 

I 

Community Plan Boundaries • Maui Island 
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Figure 2 

ArJ ~k 

Mak 
Puk 

I awer 
Kula 

HaikU 

Upper 
Kula 

County of Maui Department of Water Supply- Upcountry Water District ­
Normal Operating Conditions 

The "Upcountry Water Districr may be operationally divided into five, or technically six 
sub-systems: 

• Upper Kula (including Ulupalakua-Kanaio)- (shown in purple) 
• Lower Kula (shown in blue) 
• Makawao-Pukalani - (shown in green) 
• Haiku-Kokomo- (shown in lime) 
• Kula Ag Park- (shown in teal) 

(non-potable system, not connected to the other sub-systems) 
• Opana/Awalau- (not shown- too small to show separately) 

(non-potable, not connected to other systems, serves only 4 meters) 

These are described further in the section of this document pertaining to water supply 
and sources. The potable Upcountry systems are interconnected and rely on each 
other for backup. During dry seasons or droughts, water is frequently pumped from the 
lower systems to the upper. Similarly, during wet times, water may flow from higher 
service areas to lower. This is cost-effective, and also necessary. Lower pumping 
expense during wet seasons enables the Department to have the funds for uphill 
pumping during dry months, which would otherwise be cost-prohibitive. Surface water 
sources can also provide backup to areas normally served by groundwater during 
repairs or maintenance. 
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Figure 3 

I • .. 
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.. , 

;; 

Hatku 

Mal< 
Puk 

Lower 
Kula Upper 

Kula \ 

/---- - _j 
~ ( 
\J 

Upcountry Water District overlaid on Makawao-Pukalani-Kula and Paia-Haiku 
Community Plan 01strict Boundaries 

As shown in Figure 3 above, there is not a perfect one-to-one match between the 
Upcountry Water District or subdistricts and the Makawao-Pukalani-Kula or Paia-Haiku 
Community Plan District boundaries. Community Plan boundaries are political divisions 
used for land use planning. They do not shift with new source development or seasonal 
needs. Water Districts are areas wh1ch typically share a set of sources and 
transmission facilities. Their boundaries are determined by water sources and 
operational parameters. So it is not surprising that these would not match perfectly. 
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WATER USE 

Historical trends 

DWS historical water use is documented and characterized in various tables 
below: 
• Figure 4 shows the historical metered consumption by the DWS 

Upcountry District (Makawao, Hali'imaile, Pukalani, Kula and Haiku). 
• Figure 5 shows the historical metered consumption for the Makawao­

Pukalani-Kula Community Plan District (Makawao, Hali'imaile, Pukalanr 
and Kula). 

• Figure 6 shows the historical metered consumption for the Haiku portion 
of the Paia-Haiku Community Plan District 

• Figure 7 shows seasonal variation in consumption in the Makawao­
Pukalani-Kula Community Plan District 

• Figure 8 shows seasonal variation in consumption in the Paia-Haiku 
Community Plan District 

• Figure 9 shows the historical water use by user class codes for the 
Makawao-Pukalani-Kula Community Plan District 

• Figure 1 0 shows the historical water use by user class codes for the Haiku 
portion of the Paia-Haiku Community Plan District 

• Figure 11 shows historical annual rainfalls for specified locations. 
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(!l 
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3.0 

Historical Metered Consumption • DWS Upcountry District 

2.0 __.,--

1.0 

0.0 
• • • • • • • 

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 

Calendar Years 

-- General Ag Potable Ag Non Potable Total Potable Total 

Figure 4 Historical Metered Consumption - Upcountry District 
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Table 1 Historical Metered Consumption for DWS Upcountry District (Makawao-Hali'imaile-Pukalani-Kula-Haiku) 
Millions of Gatlons per Day 

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 

General 3.871 4.382 4.083 3 .693 4.003 4.146 4.370 4.823 4.461 4.778 4.387 4.441 
Ag Potable 1.931 2.300 1.923 1.829 2.382 2.474 2 .504 2.563 1.908 2.320 2.138 2.378 
Ag Non Potable 0 .504 0.634 0.481 0.374 0.512 0.555 0.505 0.690 0.433 0.582 0.575 0.571 

Total Potable 5.802 6.682 6.007 5.521 6.381 6.620 6 .873 7.387 6.368 7.098 6.525 6.820 

Total 6.306 7.317 6.487 5.895 6.897 7.175 7.379 8.077 6.801 7.680 7.100 7.391 
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c 
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OWS Metered Consumption 
Makawao-Pukalani-Kula Community Plan District 
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Figures DWS Metered Consumption - Makawao-Pukalani-Kula 

Historical metered consumption for the Makawao-Pukalani-Kula Community Plan 
District averaged about 6.286 MGD for the period shown. For FY 2008, average daily 
consumption was 5.89 MGD. Lower Kula dominates water consumption in this 
commumty plan district. Historical metered consumption for Haiku averages about 
0.952 MGD for the period shown. For FY 2008, average daily consumption in the Haiku 
portion of the Paia-Haiku Community Plan was 1.075. 
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Figures 7 and 8 and Table 3 show water use from 2002 to 2006 by user class. Single 
Family and Agricultural uses account for the lion's share of consumption in these areas. 
Both areas demonstrate a strong seasonal variation in consumption, particularly in 
these two classes. 
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Makawao-Pukalani-Kula Consumption by User Class 
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Table 2 DWS Upcountry- Metered Consumption by Community Plan (Millions of Gallons per Day) 

DWS Metered Consumption by Makawao-Pukalani-Kula Community Plan Diatrict 
FY1998 FY1999 FY2000 FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 FY2007 FY2008 

Makawao 0.831 0.951 1.152 0.880 0.920 0.979 0.955 1.090 0.953 1.013 0.957 
Pukalani 0.784 0.940 0.961 0.913 0.957 1.051 1.015 0.994 0.998 1.070 1.006 
Hali'imaile 0.087 0.100 0.102 0.096 0.091 0.098 0.105 0.108 0.106 0.087 0.094 
Upper Kula 1.050 1.289 1.256 1.380 1.497 1.383 1.205 1.337 1.344 1.515 1.348 
Lower Kula 2.136 2.487 2.110 2.255 2.353 2.181 2.078 2.208 2.217 2.230 1.868 
Ulupalakua-Kanaio 0.148 0.184 0.188 0.188 0.198 0.190 0.151 0.157 0166 0.1 57 0.144 
Kula Ag Park 0.479 0.516 0.580 0.578 0.585 0.529 0.527 0.647 0.605 0.585 0.473 
Total 5 515 6467 6 349 6.290 6601 6 411 6036 6 541 6. 389 6657 5890 

DWS Metered Consumption for Haiku 
FY1998 FY1999 FY2000 FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 FY2007 FY2008 

Kokomo-Kaupakalua 0.380 0.385 0.465 0.431 0.446 0.496 0.488 0.507 0.483 0.491 0.470 
Kuiaha 0.115 0.099 0.137 0.142 0.125 0.145 0.159 0.163 0.157 0.017 0.189 
Haiku-P auwela 0.287 0.289 0.345 0.337 0.334 0.378 0.402 0.404 0.384 0.409 0.416 
Total 0.782 o.n3 0.947 0 910 0905 1.019 1 049 1 074 1 024 0.917 1.075 

Total (including Haiku) 6.297 7.240 7.296 7.200 7.506 7.430 7.085 7 615 7.413 7.574 6.965 
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Figures 9 and 1 0 show the breakdown by use classes on an annual basis from 1994 
through 2006. As shown in Figure 9, Single Family use has been growing faster than 
other uses in both Makawao-Pukalani-Kula and Paia-Haiku. 
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Table 3 DWS Consumpt ion by User Class (Millions of Gallons per Day) 

DWS Historical Metered Consumption by User Class for the Makawao-Pukalani-Kula Community Plan District 
1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 

Single Family 2.446 2.756 2.496 2.221 2.443 2.526 2.71 6 3.066 2.828 3122 2.89 2.97 3.11 8 
Multi-Family 0.041 0.051 0.045 0.041 0.036 0.06 0.065 0.07 0.065 0.059 0.05 0.049 0.048 
Commercial 0.183 0.19 0.207 0.136 0.185 0.208 0.16 0.187 0.208 0.219 0.205 0.177 0.171 
Hotel 0.006 0.007 0.006 0.006 0.007 0.008 0.011 0.011 0.009 0.007 0.006 0.01 0.006 
lndustnal 0 0 0 0 0 0 0 0 0 0 0 0 0 
Government 0.168 0.166 0.172 0.175 0.219 0.198 0.215 0 .237 0.182 0.1 88 0.191 0 .186 0.199 
Agriculture 2.781 3.357 2.719 2.53 3.241 3.327 3.26 3.513 2.51 2 973 2.708 2.952 2.732 
Religious lnst. 0.016 0.02 O.Q16 0 .015 0.017 0.018 0.01 8 0.021 0.015 O.Q1 9 0.01 7 0.016 0.01 7 
Total 5.642 6.546 5 .662 5.123 6.1 49 6345 6445 7 106 5 817 6 588 6066 6361 6291 

DWS Historical Metered Consumption by User Class for the Paia·Haiku Community Plan Disbict 
1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 

Single-Family 0.790 0864 0.914 0.857 0.868 0.950 1.019 1.070 1.077 1 185 1.176 1.1 57 1.166 
Multi-Family 0.016 0.044 0.047 0.043 0.037 0.040 0.041 0.047 0.043 0.040 0.014 0.016 0.014 
Commercial 0.051 0.065 0.076 0.079 0.060 0.066 0.070 0.064 0.062 0.065 0.064 0.065 0.065 
Industrial 0.012 0.013 O.Q18 0.016 0.021 O.D19 0.018 0.016 0.012 0.015 0.014 0.012 0.014 
Government 0.026 0.026 0.031 0.028 0.034 0026 0.025 0.039 0.036 0.045 0.048 0.058 0.059 
Agricultural 0.095 0.130 0.129 0.121 0.120 0.143 0.178 0.178 0.186 0.207 0159 0.144 0.165 
Religious lnst. 0.007 0.008 0.007 0.006 0.006 0.007 0.005 0.005 0.007 0.007 0.009 0.012 0.006 
Total 0.998 1 149 1 223 1 150 1 145 1.251 1 356 1 420 1425 1 565 1485 464 1.490 

Total (including Haiku) 6.640 7.695 6.885 6.273 7.294 7.596 7.801 8 526 7.242 8.153 7.551 7.825 7.781 
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Figure 11 Annual Rainfall Source: U.S. Department of Commerce, National Oceanographic 
and Atmospheric Administration, National Weather Forecast Office, Honolulu 

In general, mild temperatures, cool and northeasterly winds, and a rainy season 
characterize the months of October through April. A dry and warmer season characterize 
the months of May through September. 

Data from the U.S. Geological Survey National Hydrography Dataset indicate certain 
trends during the following water years: 

• During 1913 to 2002, there is an indication of generally decreasing rainfall. 
• During 1933 to 2002, base flows increased from1933 to about 1940, and 

decreased after about 1960 to 2002. 
• During 1953 to 2002, there is an indication of downward trends in rainfall. 
• During 1973 to 2002, there was below average rainfall during the 1970s. 
• During 2002 to 2005, rainfall increased annually in East Maui. 

However, further study is needed to determine whether the downward rainfall trends will 
continue or whether the observed patterns are part of a long-term cycle in which rainfall 
may increase to previous levels during 1913 to the early 1940s. 

(Source: TrtJnds In StrtJamflow Characteristics at Long-T•rm Gaging Stations; Scientific 
Investigations Report 2004-5080) 
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DWS Upcountry System - Monthly Production 

The DWS Monthly Water Treatment Facilities Production Logs for the past twelve months 
ending February 2009 reflect the fact that lower elevation sources are pumped to higher 
elevation reservoirs during the early dry months. 

Table 4 DWS Monthly Water Treatment Facilities Production Logs for Upcountry Water 
System (Millions of Gallons) 

Mar~ Apr-oa May-G8 Jun~ Jui-G8 Aug-08 Sep~ Oct~ Nov-oa Dee~ Jan-G9 Feb-09 

OlindiWTF 45.450 44.250 43.940 6.170 5.430 31.900 44.530 42.510 4.590 19.380 32.720 34.000 

Pi'iholo WTF 54.588 71.224 68.274 82.697 110.276 104.550 80.330 n.ns 85.443 67.360 81.347 96.576 

KamoleWTF 97.034 n.265 108.330 124.053 103.608 80.018 58.232 89.929 69.196 56.574 12.028 5.323 
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Current Use 

The total consumption for the Department of Water Supply's Upcountry Water District in 
2008 was 6.966 MGD. This is further broken down into general and agricultural rate 
classes. 
• General consumption by Makawao-Pukalani-Kula Community Plan District for 

fiscal year 2008 was 4.352 MGD. 
• Agricultural consumption by Makawao-Pukalani-Kula Community Plan District was 

2.614 MGD. 

Future Demands 

Population Projection 
Makawao-Hall'lmalle-Pukalani-Kula COim'"t.lnlty Plan District 

35,000 ~ 
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g 25,000 -

] 20,000 -

~ 15,000 
CL 

10,000 .. 

5,000 -

o--
2000 

-r 

2005 2010 2015 2020 2025 

Years 
1-+- Mikawao-Hali'lmalle-Pukalani-Kula I 

2030 

Figure 13 Population Projection· Makawao-Pukalani-Kula Community Plan (does not include 
Haiku) 

Table 5 Community Plan Upcountry District (Makawao-Pukalani-Kula) 
Population Projection 

2000 2Q.Q2 

21 ,571 23,176 

2Q1Q 

24,644 

~ 

26,098 

gQ2.Q 

27,640 

2025 

29,243 

mQ 

30,880 

Baseline population projections for the Makawao-Pukalani-Kula Community Plan District 
show an increase of 9,309 or a 45.3% increase from 2000 to 2030. 
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Table 6 Demand for Resident and Non-Resident Housing Units - Makawao­
Pukalani-Kula Community Plan District 

Existing 2Q04 ~ 2Q15 ~~~Q 2Q30 2Q~Q N~~d Sum of 
Land U§~ Housing fQr Additions! HQ!.!§ing fQr AgditiQnsl AdditiQnal 
Database Demend Units Demand Units Units Needed 

to 2Q3Q 

8,747 10,563 1,816 13,121 2,558 4,374 

Upcountry Water District· Upcountry Water Service Request List (waiting list) 
As of May 15, 2008, there were 1 ,312 applicants on the list for building permit 
applications, subdivisions and water service requests. 

Urban development (planned/committed and planned designated) for Community 
Plan Upcountry District {Makawao-Pukalani-Kula) from Long Range Planning, 
Department of Planning, County of Maui: 
• Hali'imaile Residential (A&B, Inc.)- 148 single family (SF) units 
• Grove Ranch Lots- 9 SF units 
• Kualono - 49 SF units 
• Kulamalu Town Center - 14 SF units 
• Cottages at Kulamalu - 12 SF umts and 28 multi-family (MF) units 
• Mauna Lani - 6 SF units 
• Kauhale Lani Residential Subdivision - 156 SF units 
• Barto Project Crook Estate Project District 3- 54 SF units 
• Department of Hawaiian Home Lands (DHHL) Waiohuli-Keokea subdivisions - per 

WATER CREDITS AGREEMENT made on December 9, 1997, the Department of 
Water Supply agreed to commit five hundred thousand gallons of potable water 
per average day to DHHL for DHHL home sites in the Makawao-Pukalani-Kula 
Community Plan District. 

Urban development (proposed) 
• Hali'imaile Expansion A&B, Inc. 400 - 1 ,200 SF units 
• Hali'imaile Expansion (ML&P) - 1 ,500 units 
• Kula Meadowood - 130 SF and 130 MF units 
• Makawao Mauka Homes - 95 SF and 100 MF units 
• Pukalani Uplands - 98 SF units 
• DHHL Waiohuli-Keokea subdivisions- 1,100 SF units 
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Forecasted Demand 
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Figure 14 Community Plan District Unit Forecast 2006 Update for the Makawao-Pukalani­
Kula District Water Use and Demand Draft, Econometric Model by Haiku Design 
& Analysis. 

The guidelines for updating the Hawaii Water Plan indicate that a range of forecasts 
should be evaluated in planning for water supply. These are graphed in Figure 14 above, 
and shown in Table 7 below. Forecasts for the Upcountry Water District in general range 
from about 8.5 to 11 MGD by the year 2030, with the base case prediction at about 9.75. 
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Table 7 Upcountry Metered and Forecasted Demand 

Historical Metered Consumption and Projected Consumption 
Demographic Forecast {Base Case) (Millions of Gallons per Day) 

2005 2010 201 5 2020 2025 2030 
Upcountry 

Low Case 4.441 4.483 4.754 5.041 5.313 5.577 
Medium Low Case 4.441 4.571 4.945 5.313 5.664 6.010 

General Base Case 4.441 4.659 5.137 5.5n 6.010 6.444 
Medium High Case 4.441 4.754 5.313 5.837 6.379 6.921 

High Case 4.441 4.848 5.485 6.092 6.715 7.339 

Low Case 2.378 2.258 2.258 2.258 2.258 2.258 
Medium Low Case 2.378 2.292 2.326 2.361 2.397 2.434 

Ag Potable Base Case 2.378 2.326 2.397 2.472 2.551 2.634 
Medium High Case 2.378 2.343 2.433 2.530 2.633 2.744 

High Case 2.378 2.361 2.471 2.591 2.721 2.862 

Low Case 6.820 6.742 7.013 7.299 7.571 7.835 
Medium Low Case 6.820 6.863 7.271 7.674 8.061 8.444 

Total Potable Base Case 6.820 6 984 7.534 8.049 8.561 9.078 
Medium High Case 6.820 7.097 7.746 8.367 9.012 9.665 

High Case 6.820 7.208 7.956 8.683 9.436 10.201 

Low Case 0.571 0.573 0.573 0.573 0.573 0.573 
Medium Low Case 0.571 0.583 0.592 0.602 0.612 0.622 

Ag Non Potable Base Case 0.571 0.592 0.612 0.633 0.654 0.676 
Medium High Case 0.571 0.597 0.622 0.649 0.676 0.704 

High Case 0.571 0.602 0.633 0.665 0.699 0.734 

Low Case 7.391 7.315 7.586 7.872 8.144 8.408 
Medium Low Case 7.391 7.445 7.864 8.276 8.673 9.067 

Total Base Case 7.391 7.577 8.146 8.681 9 215 9.754 
Medium High Case 7.391 7.695 8.369 9.015 9.688 10.370 

High Case 7.391 7.810 8.589 9.347 10.1 34 10.935 
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WATER USE PURPOSE 

Who is using the water and what is the water used for 

Makawao-Pukalani-Kula Community Plan District 
Consumption b~o User Type- Calendar Year 

006 

SO'ro 

0 Single Family 

0 M.llti-Family 

ocommercial 

OHotel 

• Industrial 

oGowmment 

• .Agriculture 

ORellglous 

Figure 15 Makawao-Pukalani-Kula Community Plan District 
Consumption By User Type 

Consumption by User Type - Calendar Year 2006 
Makawao-Pukalani-Kula Community Plan District 
• Single Family - 3.118 MGD 
• Multi-Family - 0.048 MGD 
• Commercial - 0.171 MGD 
• Hotel - 0.006 MGD 
• Industrial - 0.0 MGD 
• Government - 0.199 MGD 
• Agricultural- 2.732 MGD 
• Religious - 0.017 MGD 

General and Agricultural Water Meters Issued In DWS Upcountry District - FY 2008 
Makawao-Hali'imaile-Pukalani-Kula-Halku 
• Regular (General}- 9,136 or 92.7% 
• Agricultural - 717 or 7.3% 
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Agricultural Water Use 

Table 8 Agricultural Water Use in Community Plan Upcountry District* 

Pineapple 

Vegetables and Melons 

Fruits 

Coffee 

Onions, Green Onion, Head Cabbage, 
Chinese Cabbage, Tomato, Beans, 
Lettuce, Taro, Cucumber, Zucchini, 
Herbs, Sweet Corn, Celery, Daikon, 
Egg Plant, Ginger Root, Parsley, 
Romaine Lettuce, Peas, Watercress, 
Radish, Dasheen and Sweet Potato 

Bananas, Oranges, Persimmons, 
Avocado, grapes, Limes, Lemons, 
Cherimoya, Mango, Plums, Peaches, 
Loquat 

Protea, Nursery & Tropicals 
Protea, Nursery, Ginger, Heliconia, 
Nursery Operations and Turf 

Livestock 
Cattle 
Hogs 
Other - Sheep, Deer, Goats 

Acres 

1,200 

800 

600 

200 

150 

93,000 

Number of Farms 

2 

100 

150 

12 

12 

120 
50 
20 

* Data from the Office of Economic Development, County of Maui and the Maui County 
Farm Bureau (includes some East Maui farms) 

Hydroelectric Use 
Although DWS does not utilize hydroelectric sources, this and other energy alternatives 
are being considered as an independent component of the Upcountry District Water Use 
and Development Plan. 

Recreational and Ornamental Use 
The Community Plan Upcountry District has one golf course, the Pukalani Country Club. 
It has a priva private well are used for golf course and landscape irrigation. 
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WATER REQUIREMENT 

Minimum water requirement for current use 

Table 9 Surface Water Purchases from East Maul Irrigation Company, Ltd. 
(Millions of Gallons per Day) 

FY2005 
7.169 

FY2006 
7.126 

EY2007 
7.622 

FY2008 
6.607 

EY2009 * 
5.227 

* (EY 09 number reflects only 8 months - year to date July, 2008 through February 2009) 

Decreased surface water purchases in FY2008 and FY 2009 may be attributed to several 
factors: 

• Higher rainfall months from February 2009 to April 2009 
• DWS price structure and price increases 
• Lower defacto population 
• Decreased economic activity associated with the current recession 
• Appeals for conservation by DWS 
• DWS conservation program implementation 
• Adoption of newer and more efficient appliances 

DWS Monthly Source Report 
Pookela Well is used as a back up well in the Makawao-Pukalani-Kula Community Plan 
District. During fiscal year 2008, the DWS Monthly Source Reports showed an average 
of 0.188 MGD. For the one year period ending in February 2009, the report showed an 
average of 0.328 MGD. 

Prioritize Water Use Purposes 
In determining whether drought conditions are warranted, DWS monitors five 
components of the Upcountry water system: 
• Wailea Ditch flows 
• Pi'iholo Water Treatment Plant and reservoir levels and flows 
• Kamole Water Treatment Plant flows 
• Waikamoi reservoir and Kahakapao reservoir levels and flows 
• Olinda Water Treatment Plant flows 

for the DWS Upcountry District (Makawao-Hali'imaile-Pukalani-Kula-Haiku}, the Board of 
Water Supply Resolution No. 98-18 outlines actions for DWS to implement varying 
stages of a declaration of drought. Response actions are based on ditch flows, and 
water treatment plant and reservoir capacities. Actions may include voluntary and 
mandatory water use restrictions, operational controls, and public education and outreach 
activities. 
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During declaration of droughts and the drier months, DHHL makes requests to its lessees 
for water conservation. 

In recent decades, agricultural consumers and farmers have been exempt from water 
restrictions during declarations of drought. 

Currently, there are about 27,000 head of cattle in Upcountry Maui and Hana. Cattle 
require a minimum of 20 GPO or a total of 540,000 GPO. There are also about 6,000 
head of deer being farmed. Deer require a minimum of 10 GPO or a total of 60,000 
GPO. Although there are no current figures available, other livestock include pigs, sheep, 
goats, elk and horses. Without water livestock such as cattle die within a couple of days 
or less. 

The U.S. Department of Agriculture offers post disaster programs that share with 
agricultural producers the cost of rehabilitating eligible farmlands damaged from natural 
disasters and provide emergency water conservation assistance. The funds are used for 
conservation practices and compensation for livestock and agricultural losses. Since 
1999, more than $1 ,000,000.00 has been dispersed on Maui for drought related 
compensation. 

Typically, during a drought, monitoring and enforcement are more lenient for homes 
using less than three or four hundred gallons per day. Drought enforcement has not had 
to reach the point where a more stringent life-line amount has had to be set. 

No prioritization of uses has been set in Maui as of this draft. However, both Hawaiian 
Home Lands and preservation of Agriculture are typically deemed high-priority uses 
within the county. There is some concern as to whether potential future conflicts for 
drought supply will result from continued growth upcountry, combined with build-out of the 
Hawaiian Homes project and intended agricultural park. 

Policies regarding allocation, distribution and reliability are under discussion, both as part 
of the Water Use and Development Plan (WUDP) Process and in other venues. 
However, it is doubtful that all such potential issues can be fully resolved in the upcoming 
iteration of the WUDP. 

WATER SUPPLY 

Sources of water 

Surface water 
• Wailea Ditch -The Wailea Ditch runs at approximately 1,100 feet and 

draws water from approximately 200 East Maui streams as far east as 
Makapipi. Water from this collection system is used in two areas of the 
system. The Kamole Weir Water Treatment Plant withdraws water from the 
Wailea Collection System and is the primary source of water for Makawao, 
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Pukalani and Hali'imaile. During drought conditions, this plant can also 
serve water to Lower Kula, and ultimately even Upper Kula. This was also 
once the main source for the system to Haiku and eastward, and still backs 
up this region for pump failures or repairs and maintenance. Water for the 
Kula Agricultural Park is also drawn from a ditch downstream of the Kamole 
Weir Water Treatment Plant in the Omaopio region. 

• Upper Kula Collection System - The collection system that serves the 
primary source for the Upper Kula system runs at about 4,200 feet and 
draws water from the Waikamoi, Haipuaena, Middle Branch Puohokamoa, 
West Branch Puohokamoa and Kailua Streams. Water from the collection 
system is treated at the Olinda Water Treatment Plant and serves the 
Upper Kula and Ulupalakua-Kanaio regions. When water is plentiful, it can 
also serve Lower Kula and even below. During a drought, this source is 
backed up by the Lower Kula and ultimately W ailoa sources, with Pookela 
as the supplemental source. 

• Lower Kula Collection System - The Lower Kula collection system runs at 
about 2,900 feet and draws water primarily from the East and West 
Waikamoi, Honomanu, Haipuaena, West Branch Puohokamoa, Middle 
Branch Puohokamoa and East Branch Puohokamoa Streams. Water is 
treated at the Pi'iholo Water Treatment Plant and serves the Lower Kula 
area. During wet times, this water can serve the lower elevation areas of 
Makawao-Pukalani. During drought, this water can be used to supplement 
the Upper Kula system. 

• Opana Stream at Awalau - This is a small source shared by Maui Land and 
Pineapple Company, Haleakala Ranch, Kaonuolu Ranch and DWS. DWS 
takes only a small portion of the water and it currently serves only four non­
potable meters, with a total water use between 2,000 and 2,500 GPO. 

Surface water purchases from the East Maui Irrigation Company, Ltd. have averaged 
7,131 ,353 GPO during the four fiscal years, peaking in fiscal year 2007 with 7,622,079 
GPO. 

Ground water 
Three wells currently serve the Upcountry system. The Pookela well serves as backup 
source for the surface water systems. While the Kaupakalua well could serve as 
additional backup with some capital expenditure, its main function is as the major source 
for Haiku. The Haiku well serves the lower elevations of the Haiku service area. 

Table 10 

Well 

Pookela 

Kaupakalua 

Haiku 

Ground Water Capacity in the DWS Upcountry System 

fl.unJ2.. ~ 
Capacity Capacity 

GPM GPO Function 

900 1 ,296,000 Backup well; can serve several system areas 

1 ,020 1 ,468,800 Major source for Haiku sub-district 

320 460,000 Source for small portion of Haiku sub-district 
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Contractual Obligations and Agreements 

• MASTER WATER AGREEMENT- The East Maui Irrigation Company, ltd. and 
Hawaiian Commercial & Sugar Company, Ltd. and the Board of Water Supply of 
the County of Maui signed a master agreement on December 22, 1961. The 
agreement was extended for another 25 years. 

• WATER CREDITS AGREEMENT 
The AGREEMENT between the STATE OF HAWAII, DEPARTMENT OF 
HAWAIIAN HOME LANDS, an agency of the Hawaiian Homes Commission, and 
the COUNTY OF MAUl DEPARTMENT OF WATER SUPPLY made an 
agreement on December 9, 1997. 

Highlights of the AGREEMENT: 
• DWS shall commit five hundred thousand gallons (500,000} gallons of 

potable water per average day to DHHL for the DHHL Homesites except 
during any drought affecting the Lower Kula area. 

• In consideration of its contribution for construction including (1 ) off-site 
Booster Pumping Station at Kula Kai Reservoir, and construction of 
transmission water main from Naalae Road to DHHL subdivision, and (2) 
construction of on-site reservoirs, booster pumps, and transmission lines, 
which shall be licensed to the DWS in perpetuity, DHHL shall receive from 
the DWS water credits as follows: 
a. Source Credits - No credits for source. 
b. Transmission and Storage Credits - No payments for transmission 

and storage components of the fees shall be required of DHHL by 
DWS 

c. Additional Credits - DHHL shall receive from the DWS an additional 
$1 ,561,600 credit for increasing the transmission and storage 
capacity of the DWS water system beyond current and planned 
DWS and future DWS and DHHL needs. 

• KULA AGRICULTURAL PARK WATER RESERVOIR AGREEMENT 
The AGREEMENT between the County of Maui, East Maui Irrigation Company, 
Limited (EMI) and Alexander & Baldwin, Inc., through its division Hawaiian 
Commercial & Sugar Company was made on December 30, 2002. 

Highlights of the Agreement: 
• The County, among other things, has the right to withdraw up to1.5 million 

gallons of water per twenty four hour period to serve the needs of the Kula 
Agricultural Park. 

• The County to complete upgrades of the Park pumps and relocate them to 
A&B's Reservoir 40. 

• The County wishes to have the right to use such water to serve, in addition 
to the needs of the Park, agricultural needs of that certain Haleakala Ranch 
Company property located at TMK No. 2-3-02:7, to be used as an 
agricultural park. 

26 



• The County shall require users of withdrawn water to use their best efforts 
to limit their use of such water during times of water shortage. 

Minimum amount of water supplied by the Upcountry water system during drought 
conditions 

The following are estimated drought capacities for the Upcountry water treatment plants: 
• Kamole Weir Water Treatment Plant - 4.5 MGD 
• Olinda Water Treatment Plant- 1.2 MGD 
• Pi'iholo Water Treatment Plant - 2.11 MGD 

With an additional 100 million gallon raw water storage, there would be an additional 1.19 
MGD or 3.3 MGD. 

With an additional300 million gallon raw water storage, there would be an additional2.73 
MGD or 4.84 MGD. 

Po'okela Well is only used for drought and emergency backup. 

The Upcountry water system is an interconnected system that uses about 90% surface 
water and 10% ground water. The use of surface water has been very cost efficient. 
During periods of low rainfall and surface flows, DWS uses a declaration of drought, 
operational controls, and public education and appeals of conservation. Typically, 
treated surface water from the Kamole Weir Water Treatment Plant is pumped to higher 
elevation reservoirs with its high lift pumps prior to the drier months. 

Alternate water sources 
• Hamakuapoko Wells - There are two wells each with a capacity of 720,000 GPO. 

During periods of low flow in the Wailoa Ditch, these wells can be pumped to the 
ditch downstream of the plant but upstream of the Kula Agricultural Park. At this 
point the ditch is called the Hamakua Ditch, but it is essentially a downstream 
portion of the same system. In exchange for pumping these wells to provide 
additional irrigation water in the ditch, an equivalent amount of water may be 
removed from the upstream, Wailoa Ditch portion for treatment at the Kamole 
Weir Water Treatment Plant. 

• Recycled water from wastewater treatment plants are not currently available for 
the Upcountry water system. However, treated wastewater from Pukalani is mixed 
with wellwater and used to irrigate the Pukalani Golf Course. 

• The USDA-Central Maui Soil and Water Conservation District is conducting a 
Stormwater Reclamation Planning and Engineering Study to examine possible 
design and siting for storage of surface water in the Lower Kula system area in 
support of the Hawaii Hazard Mitigation Plan and the County of Maui Drought 
Mitigation Strategy. The strategy program is administered by the State 
Commission on Water Resource Management. Funding is provided by a state 
appropriation. Technical assistance will be provided by the USDA Natural 
Resources Conservation Service. They will conduct data collection and technical 
analyses and prepare the study report. The study report should be completed by 
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September 2009. 
• In addition, the Draft Final Candidate Strategies Chapter for the Upcountry District 

for the Water Use and Development Plan evaluates the following major options: 
• Incremental basal well development 
• Expansion fo raw water capacity 
• "Drought proof" full basal backup 
• Extensive conservation measures, with or without redirecting or restricting 

growth 

Kamole Weir Treatment Plant Power & Purt1)ing Costs 
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Figure 16 DWS Kamole Weir Treatment Plant Power & Pumping Costs (includes highlift 
pumps) 

ECONOMIC IMPACT 

When water drops 25%. 50%. 75% or more 

Power and Pumping Costs 
Over 26% of DWS operating costs during 2007 were for power and pumping (more than 
1 0.5 m111ion dollars). With strong seasonal variation demands, power and pumping costs 
peak in summer months. Drought operations can run up hundreds of thousands in extra 
expenses. Power and pumping costs for the Kamole Weir Water Treatment Plant are 
higher than any others in the Upcountry system. 

Figure 17 on the following page provides short-run marginal costs to serve 1,000 gallons 
of water at various elevations. These differences are almost entirely due to power and 
pumping. 

28 



Up country System Variable Operating Costs by Geographic Area (Short Run Marginal Costs) 
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Table 11 DWS Power and Pumping Costs for Upcountry Water System Facilities 

N-()7 0-()7 J-08 F-()8 M-()8 A·08 M-08 J-08 J-08 A-08 S-08 0-08 N-08 0·08 J-09 F-Q9 

Haleakala Acres Tank 136 782 795 1,004 1,448 1,467 1,066 1,029 1,372 1,328 1,202 1,589 1,334 997 754 867 608 
Omaopio S1eel Tank 83 84 89 147 93 93 149 98 164 172 103 105 162 149 86 120 
Harry Field Tank 1371 2,404 2,479 2,451 2,n9 2,668 2,674 2,500 13,927 29,252 28,921 9,038 2 ,596 13,826 20,141 4,324 1,704 
Mauka Estates Pump 111 43 44 46 47 47 46 49 48 48 49 50 49 49 47 47 45 
Kealahou Tank 30K 1401 43 42 47 47 47 47 46 50 49 48 49 49 48 47 47 44 
Kula Kai Tank 1358 3,199 2,746 3,483 3,350 3,578 3,628 3,654 17,063 29,959 29,525 5,802 3,796 15,675 19,388 3,637 2,038 
Kula Ag Park A 9,718 6 ,054 7 ,854 7,898 10,174 10,622 10,812 14,021 12,640 12,795 15,732 14,789 11,640 7,857 5,008 3,251 
Kula Ag Park B 12,024 7,326 10,339 10,065 12,946 12,137 12,570 15,294 15,114 15,588 17,416 17,975 13,291 8,609 6,106 4,8n 
Kula Ag Park Pump 13 26 26 28 28 28 28 28 28 28 28 28 28 28 28 28 28 
Kamole Wetr Plant 100,749 84,166 95,028 69,245 120,581 120,740 138,763 198,199 214,998 157,749 136,898 151 ,157 155,280 128,067 29,180 23,861 
Maluhia Tank 11255 3,224 6,468 3,106 3,147 17,733 17,228 22,989 69,263 78,763 22,121 3,102 9,071 50,175 30,629 3,102 3,102 
Pookela Tank #256 3,083 4,968 2,395 3,661 19,247 12,985 15,947 43,489 48,327 15,306 9,677 11,835 31,607 18,999 2,311 2,327 
1285 Makawao Ave. 0 0 0 0 0 133 106 116 116 127 120 120 106 101 96 80 

Olinda Tank 50K #254 2,944 6,235 3,120 3,159 14,852 14,848 21 ,523 63,563 70,575 21,011 3,134 7,990 42,114 3,134 3 ,134 
Piiholo Main Une 26 26 27 28 28 28 28 28 28 28 28 28 28 28 28 28 

NC Kamole Storage Tank 26 27 28 28 28 28 28 28 28 28 28 28 28 28 28 28 
Kahakapao Reservoir 26 26 28 28 28 28 35 32 28 31 28 28 28 35 32 32 
Lower Kula WTP 5,417 3,715 5,970 4,600 6,109 6,251 6,924 6,747 7,979 8,974 8,409 8,159 7,449 5,946 5,178 4,660 

Haiku Well Pump Station 11,355 12,064 13,439 12,803 15,609 15,329 16,848 18,749 19,1 86 18,993 19,141 18,836 17,410 13,439 11,869 9,605 
Olinda Road Pole IE69 46 46 50 50 50 50 50 52 52 52 54 52 51 50 49 46 
Olinda WTP 13,323 9,743 13,771 11,324 15,305 16,142 17,035 14,598 2,611 4,434 24,662 22,199 11 ,466 5,801 12,111 10,128 
Upper Kimo Tank 1,142 1,142 1,196 293 292 242 245 13,609 29,768 28,346 7,603 1,214 12,660 20,508 3,423 1,223 
Lower Kula Booster 1,593 1,009 1,069 1,082 1,082 11 ,856 15,210 23,927 29,551 30,496 23,530 19,228 22,923 17,154 7,867 6,281 
Kula Hwy. #3000 26 26 27 28 28 28 28 28 28 28 28 28 28 28 28 28 

Kula Hwy. #2355 30 26 28 28 28 28 28 28 28 28 28 28 28 28 28 28 

Kula Res. Lots Bstr. Pumps 498 531 666 790 678 710 700 591 674 635 721 654 708 636 552 414 

Kaupakalua Road Well 972 30,226 48,724 48,120 52,745 54,685 64,631 71 ,466 76,650 75,1 01 78,311 77,435 61 ,414 51,744 45,672 35,206 
Holomua Rd., H'Poko 211 170 232 191 191 241 248 262 277 289 228 162 325 1,559 126 152 
Olinda Ad. #E12 Pookela 3,211 5,774 3,457 3,900 4,487 3,093 4,409 44,024 77,381 7,403 28,735 3,066 59,122 17,501 4,806 3,875 
Hamakuapoko Welll#2 343 259 329 292 292 292 248 318 337 351 355 408 553 3,029 256 227 
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Agricultural Costs 
Whenever there is low rainfall and surface water flows, agricultural production and income 
decrease. Planting and irrigation schedules are altered producing lower crop yields. More 
agricultural produce must be imported. Imported produce lose freshness and have added 
packaging and transportation costs. Local restaurants also depend heavily on local produce 
which include vegetables, fruits and livestock. 

Recent agricultural losses: 
• During the 1996 drought that affected Hawaii, Maui and Molokai, there were 

heavy damages to agriculture and especially to cattle. State-wide cattle losses 
totaled at least $9.4 million. 

• During the 1998-1999 drought, state-wide cattle losses were estimated at $6.5 
million. 

• During the 2000-2002 drought, state-wide cattle losses were projected at $9 
million. 

• A&B, Inc., mostly through HC&S, lost nearly $13 million in 2008 as a result of 
lower yields due to prior droughts. 

• A&B, Inc. anticipates even greater losses in 2009 due to prior droughts. 

Development and Construction Costs 
Maui County Administrative, Title 16, Chapter 106, Water Meter Issuance Rule for the 
Upcountry system states that there is a finding of insufficient water supply developed for fire 
protection, domestic and irrigation purposes to take on new or additional services without 
detriment to those already served in the regulated area. 

Until additional water sources are added to the Upcountry system, future development will be 
limited in the both the Community Plan Upcountry District (Makawao-Pukalani-Kula) and the 
DWS Upcountry District for water service (Makawao-Hali'imaile-Pukalani-Kula-Haiku). 

All of the capital plans currently under analysis for the Water Use and Development Plan 
represent an expenditure beyond the Department's current rates and fees. To meet 
anticipated demands while accounting for drought and/or the need to pump, DWS will have to 
invest on the order of $9,000 per service for the source portion of the Water System 
Development Fee alone. The current fee of $6,030 covers source, storage and transmission. 
So even in the absence of drought, planning for drought-prone conditions is expensive. 

Restricting offstream uses 
Offstream users include domestic and municipal, irrigation, industrial and hydroelectric. The 
County of Maui and DWS currently use surface water for domestic, municipal and irrigation 
purposes. 

• Domestic and municipal uses 
• Under existing conditions, the Upcountry system is already prone to seasonal 

restrictions, which are exacerbated during drought conditions. Further 
restrictions on such use could create negative impacts to the community. 

• Among the municipal uses served by the DWS system are hospitals, schools, 
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and other important community facilities. Increasing the severity of restrictions 
on the Upcountry system could ultimately reach the point of affecting these 
crucial services. 

• In fiscal year 2008, the Upcountry system served 9,853 meters in the 
"Upcountry" communities, including Makawao, Hali'imaile, Pukalani, Kula, 
Ulupalakua-Kanaio and Haiku. 

• The DWS Upcountry system also serves the Department of Hawaiian Home 
Lands, which would be adversely affected by further domestic and municipal 
restrictions. 

• Continued use of surface water from East Maui streams is consistent with state 
land use designations. 

• Continued use of surface water from East Maui streams is consistent with the 
Maui County General Plan. The General Plan objectives are ''to provide an 
adequate supply of potable and irrigation water to meet the needs of Maui 
County's residents" and ''to make more efficient use of the our ground, surface 
and recycled sources". 

• Continued use of surface water from East Maui streams does not interfere with 
the right of DHHL. DHHL does not have its own potable water source. The 
WATER CREDITS AGREEMENT between DHHL and DWS on December 9, 
1997 supports DHHL's Waiohuli-Keokea subdivisions by agreeing to provide 
500,000 GPO of potable water. 

• Despite considerable effort to improve operating efficiency, limit additional 
commitments, and encourage conservation, DWS has been unable to supply 
sufficient and reliable potable water to meet seasonal demands for its Makawao­
Pukalani-Kula District customers. 

• Irrigation use 
• Article XI, Section 3, of the State Constitution, states that "The state shall 

conserve and protect agricultural lands, promote diversified agriculture, increase 
agricultural self-sufficiency and assure the availability of agriculturally suitable 
lands". 

• The preservation of agricultural lands has been a key objective of the last several 
community plans for the Upcountry region. However, drought-prone conditions 
have already created problems for many farmers. Further restrictions to 
agricultural irrigation could have detrimental impacts to an already-staggering 
sector. 

• As noted earlier, the KULA AGRICULTURAL PARK WATER RESERVOIR 
AGGREEMENT gives the County of Maui the right to withdraw up to 1.5 million 
gallons per day from EMI's Hamakua Ditch. Non-potable water use for irrigation 
of agricultural farms requires that the water be pumped up to the park at varying 
points. The park has a total of 445 acres and supports 26 farms. 

• The majority of the farms on the Upcountry system utilize water that is treated at 
three water treatment plants. Most of these farms produce diversified agriculture 
or livestock. 

Until more cost effective water sources are available for general and agricultural services 
served by the Upcountry system, the County of Maui and DWS continue to rely on surface 
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water from East Maui streams. 

WATER USE EFFICIENCY 

DWS has existing and pending programs to improve efficiency. Between fiscal years 2007 
and 2008, the number of meters in the Upcountry system increased, while consumption 
dropped. In fairness, efficiency is only one of the factors that have contributed to this 
downward trend in consumption. The current downward trend in both general and agricultural 
consumption may be attributed to: 

• Increase in rainfall during the months of February 2009 through April 2009 
• DWS price structure and price increases 
• Lower defacto population 
• Decreased economic activity associated with the current recession 
• Appeals for conservation by DWS 
• DWS conservation program implementation 
• Wet weather in recent months 

Irrigation efficiency 

• Farm irrigation 

For most of the agricultural operations, including DHHL, on the Upcountry system, water use is 
potable. The exception would be the Kula Agricultural Park which uses non-potable water. 
Agricultural water rates are available for qualified operations. Most agricultural users utilize 
the most efficient irrigation techniques available. 

The Natural Resources Conservation District has cooperative agreements with most of the 
Upcountry farmers for conservation and water as well as prevention of soil erosion. Although 
these agreements are voluntary, the NRCS provides expertise and assistance with improving 
efficiency. 

• Landscaping 

DWS co-funds operations of the Maui Nui Botanical Garden, and funded construction of its 
nursery and portions of other facilities and displays. They are a resource that provides 
expertise in the propagation and maintenance of native plants, promotes water conservation, 
irrigation and maintenance techniques, and serves as a major demonstration and educational 
facility. 

DWS promotes conservation in its staff comment letters for discretionary projects 
by promoting: 

• The use of climate-adapted native plants to conserve water and protect the 
watershed from degradation due to invasive alien species. 

• The maintenance of fixtures to prevent leaks and the loss of water. 
• The use of low-flow fixtures and devices in faucets, showerheads, urinals, water 
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closets and hose bibs. 
• The prevention of over-watering by automated irrigation systems by providing 

rain-sensors on all automated controllers. Check and reset controllers at least 
once a month to reflect the monthly changes in evaporation rates at the site. As 
an alternative, provide more automated, soil-moisture sensors on controllers. 

• Limiting irrigated turf by using low-water use plants and ground cover. 
• The use of brackish water or reclaimed water for dust control and for non-potable 

uses during construction. 
• Looking for opportunities to conserve water. For example, use a broom instead 

of a hose to clear debris. 

Wavs to decrease water use and water needs 
The Maui County Department of Water Supply is developing and expanding its conservation 
program, which includes both supply-side and demand-side measures. 

Past exoerjences 
Supply-side measures to date include leak detection, preventive and predictive maintenance, 
use of reclaimed water and alternate system backups and resource protective measures. 

Leak Detection: Though the County has long practiced leak detection, due to staffing it has 
historically been primarily reactive. Leak detection staff were sent out when a leak was 
suspected, either based on system performance, or flow and pressure monitoring undertaken 
as part of hydraulic model development or other efforts. The Department now has a proactive 
program. A preliminary water audit by district has been completed and eighteen miles of 
distribution line has been surveyed in the first quarter of this year (versus ten in the same 
quarter last year). We are in the process of hiring additional leak detection staff and expect 
the pace to increase. Leak detection equipment includes digital correlating loggers, a digital 
correlator, a leak detector and a line tracer. More detection equipment is also in the FY201 0 
budget. Systematic survey and detection of leaks may be supplemented by flow and pressure 
monitoring as needed. Several major leaks have been identified and repaired. 

Preventive & Predictive Maintenance: This is two pronged. Facilities are regularly 
maintained and pumps are periodically calibrated. In the course of such maintenance, 
facilities are regularly checked for signs of wear. DWS also has a system inventory with age, 
diameter and material of lines and other facilities. Based upon the status and performance of 
system facilities, upon known inventory status and demand trends, DWS maintains a 30-year 
project list. This can help to reduce unaccounted-for water in the system by targeting old and 
substandard lines for replacement. 

Reclaimed Water Use: About 3.905 MGD is in use county-wide with 1.8 MGD utilized in 
South Maui. As part of its Water Use and Development Plan process, DWS is currently 
investigating the costs and benefits of large scale capital investment to further expand this use 
to offset potable use. 

Back-up Sources: In the event of a major leak, most areas of the system can be served by 
other sources so that any key portion of the system could be valved off as needed. 

34 



Watershed and Resource Protection: The Department spent $1,223,500 in FY2008. It has 
budgeted $1,252,500 for FY2009 and $1,256,000 for FY201 0 to protect and monitor water 
resources, including more than $600,000 on watershed protection. DWS also has co-funded 
studies to monitor stream flow, duration, temperatures, aquatic and ecologic features of East 
Maui streams in the recent past. Department staff give talks and run ads on the importance of 
watershed protection as well as co-sponsoring events at the Maui Nui Botanical Garden 
facility. 

Demand-side measures to date include fixture distribution, a tiered rate structure, educational 
programs, and regulations as well as resource protection. Ongoing planning efforts are 
evaluating the benefits and costs of increased aggressiveness in these efforts. 

Fixture Distribution: To date DWS has given out 36,7131ow-flow showerheads, 33,596 
bathroom aerators, 21,567 kitchen aerators, 19,763 self-closing hose nozzles, and many more 
leak detection dye tablets, versus a customer base of about 35,000 meters. Despite what 
would seem like high market penetration, estimated savings based on these giveaways is only 
about half a million gallons per day. More aggressive fixture distribution programs under 
consideration include audits and direct install programs, as well as rebates and incentives for 
larger appliances. 

Audits/Retrofits: The Department co-funded its first direct install retrofits in the late 1990s 
with low flow toilets. However, no large scale programs were funded. More recently retrofit 
trials of high efficiency toilets have been started in the Central District. If these continue to 
prove successful, retrofits will expand to the Upcountry district. Ongoing retrofit trials include: 

• Ka Hale A Ke Ola, a homeless resource center with about 70 units and two 
dormitories- 74 toilets, two urinals, 76 showers and 76 faucets have been 
retrofitted, and almost immediately realized substantial water savings. 

• Hale Makana 0 Waiale is a low income housing complex with 200 units. Two 
hundred showerheads, 200 bathroom and kitchen aerators will be replaced with 
more water efficient models. 

• All DWS properties and the 5t11 and 91
h floors of the county building are being 

retrofitted with 10 waterless urinals and 22 dual flush toilets. 
• DWS staff are working with the Department of Parks and Recreation staff to 

retrofit aquatic facilities with more efficient fixtures and conserve water in other 
ways. 

The Water Use and Development Plan in progress is evaluating the costs and benefits of high 
efficiency fixture rebates and direct installation programs. Ongoing trials will help to provide 
some preliminary data on the effectiveness of some of these options. Longer term options for 
the future may also include review of various means of sub-metering multi-family units and 
multi-purpose buildings. Studies indicate that metering un-metered units is among the most 
effective conservation measures, by billing explicitly for use rather hiding this cost in the rent. 

Conservation Pricing: DWS currently has a tiered rate structure to encourage conservation. 
Data improvements under way could enable the Department to move forward a more 
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aggressive tier structure. 

Regulation: The Maui County has the following existing regulations and rules that support 
conservation: 1) Prohibition of discharging cooling system water into the public wastewater 
system; 2) Requirements that low-flow fixtures are required in new development; 
3) Requirements that all commercial properties within 100 feet of a reclaimed water line utilize 
reclaimed water for irrigation and other non-potable uses; 4) A water waste prohibition with 
provision for discontinuation of service where negligent or wasteful use of water exists; 5) A 
provision enabling the water director to enact special conservation measures in order to 
forestall water shortages. In addition, a comprehensive conservation ordinance has been 
drafted, and may be implemented in stages. Discussions with various consultants about how 
to phase such implementation is under way. Though the draft is fairly comprehensive, initial 
provisions enacted may focus on simple measures which have been proven effective - such 
as limited landscape watering days. 

Education and Behavior Modification: Conservation marketing efforts include ads run on 
all local radio stations and newspapers to encourage water conservation. The permit review 
process is also utilized as an educational tool, with use-specific conservation tips and location­
specific landscape tips included in each review. The Department participates in about 25 
public events per year, such as the County Fair, Earth Day and Taro festivals. In order to 
provide demonstration and an ongoing educational facility with demonstration and learning, 
the Department funds the operations of the Maui Nui Botanical Garden. 

The local paper, the Maui News, publishes a weekly update of water use, including past use, 
for all districts within the County of Maui. It also has surface water and storage capacities, and 
water treatment plant production (for Upcountry systems) and rainfall data. 

Expanded education and marketing efforts under consideration include targeted marketing 
survey and campaign development, a hotel awards program, a building manager users group, 
and an agricultural users group. 

In addition to the previously mentioned items, DWS also promotes the utilization of low-flow 
fixtures and devices, and the maintenance of fixtures to prevent leaks in its comment letters on 
discretionary projects. 

Landscaping: Maui DWS co-funds operations of the Maui Nui Botanical Garden, and funded 
construction of its nursery and portions of other facilities and displays. This provides a 
resource for promoting expertise in propagating and maintaining native plant materials, helps 
to increase the potential marketability of appropriate plants, promotes a conservation ethic, 
provides training on appropriate propagation, planting, irrigation and maintenance techniques, 
and generally helps to increase the likelihood of successful appropriate landscapes with a 
"Hawaiian Sense of Place". It also helps protect watersheds by promoting native and non­
invasive plants over potentially invasive species, providing for educational opportunities on the 
importance of the watershed and how to protect it, and serving as a major demonstration and 
educational facility. The nursery is also a source of native plants for the Department outreach 
projects and give-aways. The Department developed (with help from the arborist committee) 
and prints a brochure entitled "Saving Water in your Yard, What and How to Plant in your 
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Area", which is distributed by the Maui Nui Botanical Garden as well as by the Department at 
events and permit reviews. Future plans for landscape conservation include a conservation 
ordinance, landscape audit and retrofit program, and smaller satellite demonstration projects. 
DWS is also investigating the costs and benefits of major capital expenditure in reclaimed 
water transmission to offset use of potable water in South Maui landscapes. The pending 
conservation ordinance includes mandatory watering schedules and irrigation efficiency 
measures among other requirements. 

Ongoing Planning Efforts: Source options considered as part of the Water Use and 
Development Plan process will include consideration of extensive conservation measures as a 
source supply. In order to displace or delay source development, an aggressive program is 
required. Preliminary design of such a program is ongoing as part of the Water Use and 
Development Plan process. Anticipated program elements include targeted audit and direct 
install programs, rebates and incentives, expanded conservation requirements for landscaping 
and other uses, expanded marketing efforts including user groups, such as a hotel awards 
program, a building manager information program, agricultural user working groups/services, 
as well as energy production and efficiency measures, continued watershed protection and 
restoration, and possible major capital expenditure to support reclaimed water use. 

Future 
• A second conservation specialist is currently in recruitment. 
• A comprehensive water conservation ordinance has been drafted that would 

require more efficient landscape irrigation practices, as well as retrofit on resale 
and other measures. This ordinance is in draft form and undergoing review. 
Based on the advice of conservation professionals, it will be broken out in 
phases rather than attempt to pass the entire program at once. 

• DWS will continue its implementation of a declaration of drought in varying 
stages as a management measure to control water use. 

• The Water Use and Development Plan for the Makawao-Pukalani-Kula District, 
as well as other county districts, is considering extensive conservation measures 
as a supply source. 

• Work is ongoing to fill data gaps and gather geographic and other information 
that will enable the Department to design a better-targeted and more steeply 
tiered water rate structure in the future. 

• Expanded education and marketing efforts under consideration include targeted 
marketing survey and campaign development, a hotel awards program, a 
building manager users group, and an agricultural users group. 

Future Changes 

• Changes in water use or needs 
• The Maui County Farm Bureau does not envision major changes in farm acreage 

in the near future. Increase production will be dependent on the availability of 
water. However, it does anticipate a larger number of farmed deer. 

• As noted earlier, there are thousands of single family and multi-family units either 
planned/committed, planned/designated or proposed in the Makawao-Pukalani­
Kula District. There are also hundreds of applicants on the Upcountry Water 
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Service list for subdivisions, building permit applications and water service 
requests. However, the previously mentioned Water Meter Issuance Rule for the 
Upcountry system prevents future development in the Makawao-Pukalani-Kula 
District until sufficient and new water sources are developed. 

• Changes In the capacity of the Upcountry water system 
• The County of Maui SIX YEAR CAPITAL PROGRAM includes the following 

projects that will increase system capacity. 
• Waikamoi Flume Improvements (FY 201 0-2012) will rehabilitate and 

reconstruct an old and leaking existing structure which may add a 
considerable amount of surface water for the Olinda Treatment Plant. 

• Upcountry water storage (FY2011 -2015) for the Lower Kula system. 
• Other changes that will increase system capacity include: 

• Extensive conservation program to add source, including the retrofit of 
highly efficient low flow toilets as well as showerheads and kitchen and 
bathroom faucet aerators. 

• Cooperative ventures with the private sector for new ground water 
sources. 
1) ML&P's Pi'iholo Well - Although the well is completed, its production 

is lower than anticipated. Negotiations are ongoing. 
2) A&B, Inc. well for its Hali'imaile subdivision is still in its planning stage. 

Negotiations are ongoing. 
• Water Use and Development Plan, Upcountry District, Final Candidate 

Strategies (draft) will offer future alternatrves for increasing system capacrty. 
These strategies include: 
• Expansion of raw water storage at Kamela for the Kamole Water 

Treatment Plant or Lower Kula for the Pi'iholo Water Treatment Plant 
• Full basal groundwater backup well 
• Limited growth with extensive conservation measures and keep demands 

within surface water system capacity 
• Expanded Kamole Water Treatment Plant capacity and volume 

• Other measures that are considered in the plan include: 
• Watershed protection and restoration measures to help maintain healthy 

forests that add water to streams and the groundwater aquifers. OWS's 
current watershed grant funding includes the Tri-lsle RC&O, Maui 

Invasive Species Committee, The Nature Conservancy, and the East 
Maui Watershed Partnership. It also includes grant funding of the 
Leeward Haleakala Watershed Restoration Partnership. 

• Stream restoration measures that create a more balanced use of 
surface water. The County and DWS supports the establishment 
of instream flow standards for East Maui streams. 
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land Use Policy Map for Makawao-Hali'imaile-Pukalani-Kula Showing Proposed 
Urban Growth Boundary 
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KULA AGRICULTURAL PARK 
Financial Analysis of the Water System 

I. Background 

Created to promote the diversification of agriculture in upcountry Maui, the Kula Agricultural Park 
(KAP) currently consists of 31 farm lots ranging in size from 7 to 29 acres, for a total size of 445 
acres. Construction of the KAP was completed in 1985. 

Irrigation water is currently supplied to the KAP by pumping water from the Hamakua Ditch, which is 
owned by East Maui Irrigation (EMI), to two storage reservoirs located in the KAP. The two 
reservoirs have a storage capacity of approximately 5.4 million gallons (MG). Potable water is scarce 
on Maui and is generally not used for irrigation of crops. 

Much of the original improvements installed in 1985 are still in use. Replacement of only the reservoir 
liners was completed in 2011 . Various options to provide a more reliable supply of irrigation water to 
the KAP were investigated in a Preliminary Engineering Report (PER) prepared by Fukunaga and 
Associates, Inc., dated November 2006. 

Ownership responsibility of the KAP currently resides with the County of Maui Office of Economic 
Development (OED). OED has an agreement with the County of Maui Department of Water Supply 
(DWS) whereby the DWS provides day-to-day operations and maintenance services and collects and 
keeps the revenues generated from the sale of water. 

II. Purpose 

The purpose of this report is to perform a financial analysis of the KAP water system. Over a 20 year 
period (2014-2034), revenue (income) will be compared to overall system costs. 

III. Revenue 

All consumption data was provided by the DWS. Using Table 1: FY 2014 Water Service Charge 
the data obtained for 2009, 2011 and 2012, a 20 year 
revenue projection was generated, beginning in 2014 and 
ending in 2034. 

Billing is based on a water service fee and consumption 
charges. The water service fee is determined by meter 
size, as shown in Table 1. 

The water service fee ranges from $15.00 per meter per 
month for a 5/8" meter to $1 ,000 per meter per month for 
an 8" meter. KAP services meters ranging in size from 
5/8" to 2". 

Consumption charges are in dollars per 1,000 gallons. 

5/8" 

3/4" 
1" 

1.5" 
2" 
3" 
4" 
6" 
8" 

$15.00 

$22.00 

$35.00 
$68.00 

$105.00 
$195.00 
$320.00 
$635.00 

$1,000.00 

Currently, for fiscal year 2014, the DWS charges $1.15 per 1,000 gallons, over 15,000 gallons. 
However, according to account history (February 2011 to February 2013) provided by DWS, even if 



consumption falls below 15,000 gallons, customers still pay the prescribed agricultural consumption 
rate of$1.15 per 1,000 gallons. 

It was determined that over the course of three years (2009, 2011 and 2012), the water base charge 
increased annually at the start of each fiscal year. However, the rate at which the increase occurred 
could not be derived from the data provided. For the purposes of the 20 year revenue projection, the 
water base charge was increased at an annual rate of 5° o, beginning at the start of fiscal year 201 3. 

In addition, it was also determined that over the course of three years (2009, 2011 and 2012), 
agricultural consumption charges have increased by 5 cents at the start of the fiscal year For the 
purposes of this financial analysis, the agricultural consumption charge was increased annually at a 
rate of 5%, beginning at the start of fiscal year 2013. 

The consumption projection for each account was determined through averages. For example, 
consumption for 2013 was determined by averaging 2011 and 2012 consumption data provided by the 
DWS. Using the 201 1 and 2012 data as a baseline, the consumption for 2014 was determined by 
averaging the consumption data for 2012 and 2013. The consumption for 2015 was determined by 
averaging the consumption data for 2013 and 2014, etc. 

Figure 1: KAP 20 Year Projected Consumption 
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Over the course of the 20 year economic projection, the consumption approached 183,000 kgallyear in 
2034, as shown in Figure I. The projection for annual consumption is higher than the historical 
average (175,000 kgal) because the annual consumption for 201 2 (200,122 kgal) was unusually higher 
than the historical average, skewing the subsequent consumption data that was projected over 20 
years. 
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Figure 2: KAP 20 Year Projected Revenue 
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The curve derived for the 20 year projected revenue scheme is relatively linear, as shown in Figure 2. 
Following the year 2012, the consumption for each respective year was averaged; indicative of the 
linear pattern that is evident in the graph. However, for 2012, the data received did reveal an aberrant 
increase in consumption for that respective year. 

IV. Costs 

A. On-going Operations and Maintenance 

The operation and maintenance (O&M) costs associated with the KAP for 2011 were provided by 
DWS Operations and are summarized in Table 2. The electricity cost is for the calendar year 2013 and 
was provided by DWS. 

Table 2· KAP O&M Costs 

300 6912.00 2000.00 

150 3589.50 2000.00 365545.35 

50 1335.50 1000.00 

11837.00 5000.00 365545.35 $382,382.35 

The costs include labor, maintenance and electricity, associated with the 2 reservoirs and 2 pump 
stations. Labor costs do not include benefits. O&M for the ditch system and Reservoir 40 are 
perfonned by EMI. 



O&M costs were increased at an annual rate of 3% to account for inflation. These costs assume the 
same number of hours will be needed in order to operate and maintain the system. The curve derived 
for the 20 year projected operations and maintenance costs are relatively linear due to the constant 
annual inflation rate increase. The 20 year O&M projection is shown in Figure 3. 

Figure 3: KAP 20 year O&M Projection 
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B. Long-term Capital Requirements 

Table 3 is a summary of the necessary long-term CIP improvements needed to replace the major 
components of the KAP. After over 28 years of operation, only the reservoir liners have been 
replaced. It is assumed that the remaining items ($11.8 million) will have to be replaced, and 
amortized, over the 20 year study period. 

T bl 3 S a e : ummar fCIP d As 0 an soctate d c • osts 

1 Replace Force Main 

2 Replace Reservoir 40 PS 

3 Replace lower Reservoir Pumps 

4 Replace Reservoir liners•• 

TOTAL 

•Refer to Appendix A for a breakdown of the costs 

••Replaced In 2011 

$8,445,307 .so 
$2,700,000.00 

$558,000.00 

S7QQ,QOO.OO 

$11,703,307.50 

Say $11,800,000 

Table 4 depicts an amortization schedule that was generated for the total cost of the required CIPs 
(fable 3). Using an annual annuity payment, an interest rate of 5%, a principal amount of $11.8 
million and a term of20 years, the annual payment amounted to $946,862.53, totaling $18,937,250.58 
at the end of the 20 year term. 



Table 4: Loan Amortization Schedule for KAP CIPs 

Annual 
5% 

$11,800,000.00 

$946,862.53 

20 

$18,937,250.60 
I - m -

-
$590,ooo-:oo 

-= I"= 
$356,862.53 - --r=- - ...... ---- 1 1 $946,862.53 $11,443,137.47 

I 2 $572,156.87 $374,705.66 I $946 862.53 $11,068,431.81 I 

3 $553,421.59 $393,440.94 $946,862.53 $10,674,990.87 
4 $533,749.54 $413,112.99 $946,862.53 $10,261,877.89 
5 $513,093.89 $433,768.64 $946,862.53 $9 828,109.25 
6 $491,405.46 $455,457.07 $946,862.53 $9,372,652.18 
7 $468 632.61 $478 229.92 $946,862.53 $8,894,422.26 
8 $444,721.11 $502,141.42 $946,862.53 $8,392,280.85 
9 $419,614.04 $527,248.49 $946 862.53 $7,865,032.36 
10 $393,251.62 $553,610.91 $946,862.53 $7,311,421.45 
11 $365,571.07 $581,291.46 $946,862.53 $6,730,129.99 
12 $336 506.50 $610,356.03 $946 862.53 $6,119,773.96 
13 $305,988.70 $640,873.83 $946,862.53 $5,478,900.13 
14 $273,945.01 $672,917.52 $946,862.53 $4,805,982.60 
15 $240,299.13 $706,563.40 $946,862.53 $4,099,419.20 
16 $204,970.96 $741,891.57 $946,862.53 $3 357 527.63 
17 $167,876.38 $778,986.15 $946,862.53 $2,578,541.49 
18 $128,927.07 $817,935.46 $946,862.53 $1,760,606.03 
19 $88,030.30 $858,832.23 $946,862.53 $901,773.80 
20 $45 088.69 $901,773.84 $946,862.53 $0.00 

V. Comparison of Revenue vs. Costs 

Figure 4 and Table 5 depicts the annual "deficit" incurred when the annual O&M costs and the 
amortized CIP cost are subtracted from the annual revenue. 

As figure 4 reveals, the annual deficit incurred would slowly decline over the course of the 20 year 
projection as annual revenues increase over time. This deficit would have to be covered by revenue 
from other sources, either from revenue from water sales from other systems or from general county, 
state or federal grants. 

It may be that all of the CIP improvements desired in IV B above would not be necessary within the 
20 year period ending in 2034. Nonetheless, because of the large cost of replacing the force main and 
the Reservoir 40 pump stations, installation of either of the improvements would still create a deficit 
situation. 



$0.00 

·$200,000.00 

-$400,000.00 

~ ·$600,000.00 
~ 

-$800,000.00 

$1,000,000.00 

$1,200,000.00 

Flgure 4: KAP Annual Deficit 
Table 5: ICAP Annual Defidt 

~ 2 1o 2 h~ 22 132J4 



VI. Summary 

The KAP has been in operation for over 28 years. Other than the replacement of the reservoir liners in 
2011, the original transmission lines, distribution lines, pumps, motor controls, meters, etc. are by and 
large still being used. Currently, the day-to-day operations and maintenance expenses exceed water 
sales revenue. When future CIP project requirements are amortized into the income stream, major 
deficits loom (see Figure 4). 

In the long term, sustainability of the KAP water system will depend on subsidies from other county, 
state or federal sources. 



Appendix A: Cost Estimate 



Fuki.A'laga & Associates, Inc. COST ESnMATE DATE: 13-Aug-13 SHEET 
Activity and Location: Contract Number: Job Number: 
Maui County: Kula Ag Park Spec: 10#: 
Project Estimated By: WM Checked By: Category: 
Water Intake Project Status of Design: Plannlrlg IPM Approval: Job Order: 
Item Description: QUANTITY MATERIAL COST LABOR COST ENGINEERING ESTIMATE 
Replace Force Main NO UNIT UNIT COST TOTAL UNIT COST TOTAL UNIT COST TOTAL 

Replace Force Main 

20· Waterline 13150 LF s 500.00 $ 6,575,000.00 
12• Waterline 2,579 LF s 300.00 $ 773,700.00 
s• Waterline 1,500 LS $ 200.00 $ 300,000.00 
4• Waterline 1,925 LF $ 150.00 $ 288,750.00 
Re-Connect Laterals 31 EA $ 1,000.00 $ 31 ,000.00 

Contingency 20 % $ 272,490.00 
Neighbor Island Factor 15 % $ 204,367.50 

Subtotal Replace Force Main $ 8,445 307.50 



Fukunaga & Associates, Inc. COST EST1MATE DATE: 14-Aug-13 SHEET 
Activity and Location: Contract Number: Job Number: 

s~~ 10#: 
Project Estimated By: WM _!Checked B~ Category: 
Kula Ag pump station Status of Oesigrr Planning JPM Approval: Job Order: 
Item Description: QUANTITY MATERIAL COST LABOR COST ENGINEERING ESTIMATE 
Replace Existing PS NO UNIT UNIT COST TOTAL UNIT COST TOTAL UNIT COST TOTAL 

DMSION 2: SITE WORK 

Structural excavation 600 CY $ 150.00 $ 90,000.00 
Shoring 2300 SF $ 10.00 $ 23.000.00 $ 20.00 s 46,000.00 $ 30.00 $ 69,000.00 

Subtotal Sita Work $ 159,000.00 

DMSION 3: CONCRETE 

Concrete 150 CY $ 550.00 s 82,500.00 $ 375.00 $ 56,250.00 $ 925.00 $ 138,750.00 
5x3 hatch 1 EA s 2.000.00 $ 2,000.00 $ 750.00 $ 750.00 s 2,750.00 $ 2,750.00 
Stail1i 25 EA s 500.00 $ 12.500.00 

Subtotal Concrete s 154,000.00 

DMSION 11: EQUIPMENT 

Screens 2EA s 20,000.00 $ 40,000.00 $ 10.000.00 $ 20000.00 $ 30,000.00 $ 60,000.00 
VTP 2EA s 80,000.00 $ 160,000.00 $ 50,000.00 $ 100,000.00 $ 130,000.00 $ 260,000.00 
Secondary Electrical 20 % $ 64.000.00 

Subtotal Equipment $ 324,000.00 



DMSION 15: MECHANICAL 

Trench & backfill 350 CY $ 200.00 $ 70,000.00 
12" swinQ check valve 3EA $ 5,000.00 $ 15,000.00 $ 2 ,500.00 $ 7,500.00 $ 7,500.00 $ 22,500.00 
12" FYI/ 6EA $ 2.000.00 $ 12,000.00 $ 1,000.00 $ 6000.00 $ 3,000.00 $ 18,000.00 
24"GV 1 EA $ 18,200.00 $ 18.200.00 $ 1,000.00 $ 1,000.00 $ 19200.00 $ 19,200.00 
16" DIP 1100 LF $ 300.00 $ 330,000.00 $ 250.00 $ 275 000.00 $ 550.00 $ 605.000.00 
16" DIP 90 Elbow 4EA $ 1,100.00 $ 4400.00 $ 600.00 $ 2,400.00 $ 1,700.00 $ 6.800.00 
12x12x16 tee DIP 1 EA $ 700.00 $ 700.00 $ 400.00 $ 400.00 $ 1.100.00 $ 1,100.00 
16x16x16tee DIP 1 EA $ 1,600.00 $ 1 600.00 $ 800.00 $ 800.00 $ 2,400.00 $ 2400.00 
24x24x16tee DIP 1 EA $ 3,800.00 $ 3,800.00 $ 1,200.00 $ 1,200.00 $ 5,000.00 $ 5,000.00 
Connect to existing 16" pipe 1 LS $ 1.000.00 $ 1.000.00 
Pipe supports SEA $ 1,000.00 $ 8,000.00 $ 500.00 $ 4,000.00 $ 1.500.00 $ 12,000.00 
ARV 2EA $ 2,000.00 $ 4,000.00 $ 1 000.00 s 2,000.00 $ 3,000.00 $ 6,000.00 
Support 24" pipe 1 EA $ 2,000.00 $ 2,000.00 $ 1,500.00 s 1.500.00 s 3,500.00 $ 3.500.00 
16" Core through wall 1 LS $ 2,000.00 $ 2,000.00 

Subtotal Mechanical s 774,500.00 

DMSION 16: ELECTRICAL 

8ectrical Distribution System 25 % s 360,375.00 

Subtotal Elec:trlcal $ 360,375.00 

Site Work 10 % $ 180,187.50 

Contingency 20 % $ 380,375.00 
Neighbot" Island Factor 15 % $ 270,281.25 

TOTAL $ 2,612,718.75 
say $ 2,700,000.00 

Kula Ag Park 
Maui County: Off"tce of Economic Development 
Cost Estimate: Replace Existing Pumps@ Lower Reservoir 

Item Qty Unit Unit Cost Subtotal 
Pump & motor 2 ea $ 150,000.00 $ 300,000.00 
Column, tube, & shaft 20 If $ 750.00 $ 15,000.00 
Remove existing pumps (includes fig mobldemob) 1 LS $ 150,000.00 $ 150,000.00 
Conti11gen_cy 20% $ 93,000.00 
TOTAL $ 558,000.00 
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L:bn· 4l 9? 'nUS AGREEMENT made as of this ..Hid... day of 

r ... 
1

e.l .lt. 1. Deca'bd , 1961, by and between the EAST MAUI IRRIGA-

TION COMPANY, LIMITED, a Hawaii corporation ("EMI"), whose post 

office address is _______ P~a~i~a~_Ma_u_i ___________________________ _ 

and HAWAIIAN COMMERCIAL AND SUGAR COMPANY, LIMITED, a Hawaii 

corporation ( "HC&S"), whose post office address is Puunene, 

~ . . 

____ --:...Ma __ u_i ______________ , hereinafter called "the Vendors", 

and the BOARD OF WATER SUPPLY of the County of Maui, a Board 

duly created and existing under the laws of the State of 

Hawaii, in the name of and on behalf of. the COUNTY OF MAUl, a 

political subdivision of the State of Hawaii, whose post office 

address is Wailuku, Maui, Hawaii, which County of Maui is 

hereinafter called "the Vendee" I 

!ll ! !i .§. ~ ~ .§. 1 !!: 
ARTICLE I 

Water Rights 

1. Sources of Water. The Vendors agree to deliver 

and the Vendee agrees to ~ccept water at the followi ng sources: 

a. In the existing aqueduct system of the Vendee 

and from the flow in the natu~al channels (at points below the 

Haleakala Ranch Company pipeline and sources of supply therefor 

located at an elevation of approximately five thousand feet 

(5000')) within that portion of naiku-Uka owned by the Vendors, 

the approximate boundaries of which are indicated in red on 

Exhibit A attached hereto; subject to prior existing rights of 

others, if any, to take such waters. 

b. (1) In the eight inch (8") pipeline from 

the Awalau-·Opana water development tunnels, ditches, springs 

and natural channels of the Vendors in the approximate 

COM 0070 
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area indicated in green on said Exhibit A; and (2) In the 

four inch ( 4") pipeline from the Hul uhul unui water develop­

ment tunnel and springs in the approximate area indicated 

in yellow on said Exhibit A; subject to prior existing rights 

of others, if any, to take such waters. 

~c. From the Wailoa Ditch of EMI at the 

following points indicated in red on Exhibit B attached 

hereto: "(1) In the six inch (6") p_i~line-connected in 

the cross cut in the Huluhulunui branch of the Kuiaha gulch; 

(2) In the eight inch (8") pipeline in Lilikoi qulch; and 

( 3) In the four inch ( 4") pipeline connected to the pump 

sump drawing water in t he Lilikoi gulch. 

d. From the water systems of HC&S at the follow-

ing points: ( 1) In the two inch ( 2") pipeline connected 

to the HC&S penstock and indicated in green on said Exhibit 

B; ( 2) In the two inch ( 2") pipeline connected to the 

HC&S Paia Village supply and indicated in yellow on said 

Exhibit B; ( 3) In the four inch ( 4") pipeline connected 

to the HC&S Paia Village and mill supply line and indicated 

1n blue on said Exhibit B; (4) In the four inch (4") 

pipeline connected to the HC&S Hamakuapoko Village supply 

and indicated in orange on said Exhibit B; (5) In the 

pipeline connected to the HC&S .Spreckelsville Village supply 

snd indicated in brown on said Exhibit B; and (6) In the 

?ipeline connected to the HC&S Puunene Village supply and not 

~~dicated on the Exhibits. 

e. In the one inch !1") pipeline from the water 

~evelopment tunnel of EMI above the Koolau Ditch b&tween 

K·Jhiwa and Makapipi gulches not indicated on the Exhibits. 

f. It !s ~~derstood and agreed that when the 

- 2 -
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four inch (4") pipeline at source lc(3) is not i 'n use by 

the Vendee, measurement may be by-passed and said line used 

by EMI to convey water from source lb(2) into the Wailoa 

Ditch of EMI • 

q, Delivery of water will be made only at 

the above listed sources, and at such additional points as 

may be agreed upon in writing by the parties, and the 

Vendee .agrees to not enlarge the J~~~li!l.§S-- eroth~;rwise 

increase-the quantities of water withdrawn from said sources 

without the consent in writing of the Vendors. 

2, Easements. a. For: source la above the Vendors 

hereby grant to the Vendee an easement (1) for the existing 

aqueduct system of the Vendee and to extend, construct , 

operate, maintain and repair ditches, flumes, pipelines, 

pumps, dams and reservoirs and to tunnel at any suitable 

points within the drainage area (excepting, however, that 

portion tributary t o the aforementioned Haleakala Ranch 

Company pipeline} for the conveyance of water to the Vendee's 

Kula pip~line, and/or Waikamoi pumping station, and (2) to 

maintain, operate and repair said Kula pipeline. 

b. For sources lb through le. above, the 

Vendors hereby grant to the Vendee easements ten feet (10'} 

:.n width (five feet (5') to the left and five feet (5.'} to 

~he1 right of the center lines of the existing pipelines) 

over, under and across the lands owned by the V~ndors for 

:he conveyance of water and for the ma intenance, operation, 

=onstruction and repair of the Vendee's aqueduct sys tem. 

c. The easements granted in subparagraphs a 

and b above will be used by the Vendee in such manner so 

as to not interfere wi th the activities of the Vendors. 

;ny or · a!I~ ~f said easements and the installations lying 

- 3 -
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therein shall be moved to an alternate location at the 
' 

. ... . . 

Vendee's expense when required by the Vendors and on provi-

sion by the Vendors of a reasonably adequate alternate 

ease~ent. Relocation of said easements will not be 

arbitrarily or capriciously required, but only when in the 

opinion ~f the Vendors the existing location of an easement 

presents an impediment to the higher and better use of the 

land on which it is located. __ . - - ·· ----·--:-
d . The Vendee agrees that it will maintain 

in good order and condition the gate to the westerly boundary 

of the Makawao Forest Reserve and will keep the same at all 

times locked with a suitable lock, except when authorized 

traffic is passing through said gate , and will provide keys 

to same for use by the Vendors. Entrance to the area shall 

be authorized by the Vendee only for its employees and other 

parties occupied in the construction, operation, mainte• . 

nance and repair of the Vendee's water facilities, and such 

authorization shall be issued in accordance with the rules 

and requlations of the Department of Health of the State 

of Hawaii. 

3. Quantities of Water . a . The Vendee shall be 

entitled to take from the below listed sources up to but 

not in excess of the below listed quantities of water per day: 

SOURCE 

la 
lb 
lc - 1·· 1· - ',.. 

ld 
le 

QUANTITY IN GALLONS 

5, 000 , 000 __ _ 
1 I 500 t 000_· ---

800,000_ 
600,000 

6, 000 

b, The Vendors do not guarantee the continu­

ance or constancy of the water supply and shall not be liable 

in any manner for the failure of same or of any water 
.. - ..... _ __.... .. _. 

- 4 -
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conveyance project which may be undertaken by the Vendee, 

and in case said supply shall prove or become inadequate, 

whether due to a diminution or failure either from natural 

causes or because of any takinq of water therefrom by the 

Vendors or by any third parties, the Vendors shall not be 

required to acquire, develop, replace or o~herwise provide 

or furnish any other or additional water 011 account there.of.; . .... 
provided, however, that neither · the· ¥-endoi~~~or any other 

parties claiming by, through or under them, or either of 

them, sh~ll utilize water for power develo~ment in such 

fashion or to such extent so as to prevent the Vendee from 

taking up to a maximum of five million (5,000,000) gallons 

per 24 hours by natural stream flow at the Waikamoi Main 

Line Intake and/or at the Pump Station Intake, or so as to 

make it necessary for the Vendee to pump water from the 

three thousand foot (3000') level when said water is other­

wise available at the Waikamoi Main Line Intake level. 

c. In the event the total supply of water 

from all sources now enjoyed by the Vendors shall be 

materially red~ced, either temporarily or permanently, by 

the exhaustion or diminution of the water supply from any 

source because of the failure, for any reason, of the 
.. 

Vendors to secure the renewal of any water license, lease 

or other rights now contributing to said total supply, 

whether or not said license, lease or other rights shall . 

be connected with or directly affect the sources which are 

the subject of this agreement, and in consequence thereof 

any material portion of the supply otherwise:;~~eli verable 
·-· 

hereunder is deemed to be necessary by the Vendors for their 

own use, the Vendors shall have the right in any such event 
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to use ·for their own purposes such portion or all of said 

water as may be deemed necessary by them; provided, however, 

that the Vendors shall give the Vendee at least one (1) 

year's written notice of said intended use. 

4. Storage Reservoirs. a, EMI, far the purpose 

of enabling the Vendee to provide storage facilities for 

additional water for its Kula pipeline, her~by grant~ to 

the Vendee the right to enter in and-upon · th8 area of 

source .la, but ~low the Haleakala Ranch Company's afore-

mentioned pipeline, and to construct, maintain, operate 

and repair such reservoirs, dams, pipelines, .pumping plants, 

flumes, ditches ·and other facilities within said area as 

may be deemed necessary by the Vendee for the collection 

and storage of water and the conveyance and pumping thereof 

to and from such reservoirs to the :Kula pipeline,· upon the 

un~erst~nding and condition that all such storage reservoir 

construction shall be made as leak proof as rea~~~~~!. 

possible and ~hat EMI shall be notified in writing of t~e 

Vendee's intention to construct ~uc~--.:~!.~=:_voirs !..-~ -~nd 

othe~ installations, and plans showing proposed location 
. .. ·-----·-·- .. ........ --- ··-·-··- ··-- -·-· ·-·. -- ..... --· - .... . 

and details of construction shall be submitted to EMI and 

its approval obtained in writing, befor.e any construction 

is undertaken. Should any storage reservoir in this water 

supply system prove to be leaky and to show a loss of over 

twenty per cent (201.) per month of water stored therein, it 

shall be by-passed immediately by conveying the water 

through or around such leaky reservoir by pipeline until 

the leaky condition of the reservoir has been corrected 

and the reservoir put back in reasonably water tight 

condition • 

. ----
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b. In the installation, construction and 

maintenance of such reservoirs, dams, pipelines, pumping 

plants, flumes, ditches and other facilities, the Vendee 

agrees that it will not unnecessarily damage or destroy 

forest qrowth, ground cover, fences or other property and 

that when at any time the natural forest growth or ground 

cover is removed, or any excavation or landslide occurs 

along the roads, trails, flumes, .pipelines;-ditches, 

pumping plants, reservoir sites, or other faciH ties in the 

area of the Vendee's operations, the Vendee will make pro­

visions, satisfactory to the Vendors, to contain the mud, 

debris, or other moveable excavated material within the 

site, by proper dams, dikes or revetments which will prevent 

such material from being washed down into the streams and 

facilities by the heavy rainfall common to the area. 

Furthermore, the Vendee agrees that it will use every 

available means to prevent contamination or pollution of 

the water and that in the installation, maintenance and 

construction of its facilities, and in the taking of water, 

it will in all cases comply with the r.ules and regulations 

of the Department of Agriculture and the Department of 

~ealth of the State of Hawaii concerning the prevention of 

contamination or pollution, and that the Vendee will replant 

~he area with suitable forest growth and ground cover so 

~s to prevent soil erosion. 

5. Term. The term of this agreement, subject to 

:he covenants and conditions hereinafter contained, shall 

~from the first day of January, 1962, for -the period of 

LWenty-four (24) years and six (6) 

:o and includ~ng the thirtieth day o 
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however, that all easements and rights granted to the Vendee 
1 

hereunder ehall be extinguished at the end of the term 

hereof, or at such time as any or all of the easements and 

rights qranted to EMI are extinguished under that certain 

agreement dated March 18, 1938 by and between the Territory 

of Hawaii and EM!, recorded in the Bureau of Conveyances 

of the State of Hawaii in Book 1435, · Pages 1-12, whichever 

is sooner; and provide? further, t~aJ_all - o"f" such facilities 

presently constructed and to be constructed by the Vendee 

on its aqueduct system shall revert to the Vendors at the 

end of the term hereof, or at such time as any or all of 

the facilities presently constructed and to be constructed 

by EMI on their aqueduct system shall revert to the State 

under said aqreement of March 18, 1938, whichever. is sooner; 

notwithstanding the foregoing, all said easements and rights 

of way of the Vendee shall be extinguished and all said 

water facilities of the Vendee shall revert to the Vendors 

on abandonment or nonuse: of the same for a continuous 

period of two (2) years or more. 

6. Use of Water. Water taken by the VendQe ·from · 

source la shall be used only for the purpose of -supplying 

the Vendee's Kula pipeli.ne. system and Olinda";lateral above. 

the Awalau-Makawao suppiy line; "·except in .. a,~"'eme.rgency .-and · 

under conditions agreed to in WYitinq by EMl; : Water taken 

by the Vendee from all sources is to be subject to regula­

tions by the Vendee, which shall stipulate ~.hat when the 
~.~ 

Vendors shall notify the Vendee that the total flow from all 

their ditches, reservoirs, water development tunnels, and 

natural stream flows into their aqueduct system has been 

diminish~d· by natural causes or disas~er or other circumstances ·----· . . 
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so that the total flow in the aqueduct system available for 

delivery to HC&S has been reduced to fifteen per cent (15~) 
---------

of the normal capacity of the Maliko water delivery siphons 

of EMI, which for the purposes of this agreement shall be 

designated as 370 million (370,000,000) gallons per day, 

~he Vendee shall restrict the use of water from all sourc~s 

to only essential uses as designated by the Vendee. 

7, Quality of Water; - Tlie-v8ndO~a shall exerci ee . .-- · 

reasonable care in the course of their normal operations to 

prevent pollution of the water delivered at the various 

sources listed above, but shall not ot~erwise be responsible 

ior the quality or potability of the water. The Vendee will 

exercise reasonable care to prevent pollution of the water 

in the areas of its operations. 

ARTICLE II 

Water Rates 

1. Rates. a. The Vendee shall pay to the Vendors, 

~et over and above any other fees, assessments or charges 

::-.ereby payable by the Vendee with respect thereto, the below 

:isted rates per thousand gallons for water from the below 

:isted sources during the first nine years anci six months 

:f the term hereof up to and including Jun~ 3G, 1971: 

SOURCE PRICE 

1a 1.0 cents ' 
1b 6.0 " 
lc .. ' 4.0 " · 
ld 6.0 , 
le 4.0 " 

b. For and during each of the five (5) year 

~criods from July 1, 1971 to and including June 30, 1976, 

:rom July 1, 197c to and i nclud1~g June 30, 1~81, and from 
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July 1, 1981 to and including June 30, 1986, the water rates 

shall consist of such amounts per thousand gallons as shall 

be agreed to in writing by the Vendors and Vendee prior 

to the beginning of each of said periods, and i f the 

Vendors and Vendee shall fail to reach such agreement prior 

to forty-five (45) days immediately preceding the commence­

ment of each of said periods, then the water rates shall be 

such amounts per thousand gallons as shall be determined 

by appraisal, but in no event shall any of such water rates 

be less than the corresponding wa ter rates in effect for 

the immediately preceding period. 

2. Appraisal. Whenever this agreement provides 

that the water rates shall be determined by appraisal, the 

determination by appraisal for the purpose of settinQ the 

water rates shall be conclusive and such appraisal shall 

constitute the appraisal required hereby . Such appraisal 

shall be made by three (3) arbitrators appointed and con­

stituted as provided hereafter in ARTICLE V hereof. The 

appraisal of water rates shall be based upon the then 

market value of the water for the uses authorized under the 

terms of this agreement. 

3 . Payment. The water rates herein reserved 

shall be paid by the Vendee, without any deduction, within 

ten (10) days of the presentation of bills to it to be 

rendered monthly by the Vendors. 

4. Water Measurement. The Vendee shall install 

and maintain suitable meters or other measuring devices 

(hereinafter called nmeters" ) satisfactory to the Vendors 

for the purpose of m~asuring the total amount of water 

del1vered at all delivery points. The m~ters shall ~ 
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maintained wi thin a two per cent (2~) accuracy and shall be 

tested every five years by the Vendee . Separate meters 

shall be installed by the Vendee to measure the wa t er 

pumped into the Kula pipeline from each pump installed 

below said line and at all other points which may be 

required by the Vendors for a proper determination of the 

quantity of water being taken. Readings of the meters shal l 

be taken and recorded by the Vendee at . sufficient intervals 

so as to give a record in such form and degree of accuracy 

as is satisfactory to the Vendors . Reports of such readings 

shall be delivered by the Vendee to the Vendors at such 

intervals as shall be agreeable to the Vendors and the 

Vendors shall have the right at all times to inspect and 

make copies of the records of the Vendee and to make 

independent readings and verify all measurements taken by 

the Vendee, Where the Vendee operates a continuous water 

stage recorder or makes any other water measurements within 

any of the sources listed above, copies of all the flow 

~harts and/or records of individual water measurement s shall 

be furnished to the Vendors. 

follows: 

ARTICLE III 

Covenants 

The Vendee hereby covenants with the Vendors as 

1. Payment of Water Rates. The Vendee wil l pay 

all the water rates and other charges herein reserved in 

lawful currency of the United States of America at the 

times and in the manner aforesaid to the Vendors or to such 

other _person or corporation as shall be designated by the 

Vendors in writing at least ten (10) dsys prior to the next 
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ensuing payment date. 

2. Maintenance and Repair . The Vendee will, at 

its own expense from time to time and at all times during 

said term, well and substantially rep£ir , mainta in , amend 

and keep its water facilities, at any time during said 

term existing on the Vendors' land, with all necessary 

reparations and amendments whatsoever, in good order and 

condition and will not allow any unnecessary loss or waste 

of water. Ordinary wear and tear and unavoidable casualty 

are excluded from the provisions of this paragraph. 

3, Observance of Laws . The Vendee wi ll , during 

the whole of said term, observe and perform all laws, 

ordinances, rules and regulations whether now or hereafter 

made by any governmental authority for the time being 

applicable to said land or water or the use thereof, and 

will indemnify the Vendors against all actions , suits , 

claims and damages by w~orosoever brought or made by reason 

of the non~bservance or nonperfo~ance of said laws, 

ordinances, rules and regulations or of this covenant. 

4 . Waste and Unlawful Use . The . Vendee will not 

make or suffer any strip or waste or unlawful, improper or 

offensive use of the Vendors' water or land or any part 

thereof. 

5. Assignments. The Vendee will not, without 

the prior written consent of the Ver.dors , assign this 

6greernent or any part thereof . 

6 . Costs and Expenses of ·.'endors . The Vendee 

-,ill pay to the Vendors all costs a:-.-:! expenses, i ncluding 

reasonable attorneys ' fees , incurred or paid by the Vendors 

in e 71 forcing any of the covenants a:-::i conditions herein 
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contained, in collecting any delinquent water rates or other 

charges hereunder payable by the Vendee, or incurred by or 

imposed upon the Vendors by or in connection with any 

litigation commenced by or against the Vendee (other than 

condemnation proceedings) to which the Vendors shall, 

without. fault, be made party. 

7. Indemnity. The Vendee will indemnify and 

hold harmless the Vendors from and against all claims and 

demands for loss or damage, including claims for property 

damages, personal injury or wrongful death, arising out of 

or in connection with the use of the Vendors' land or water 

by the Vendee or any person claiming by, through or under 

it, or any failure of the Vendee to maintain its water 

facilities in a safe condition, and the Vendee will reim­

burse the Vendors for ~11 -costs and expenses, including 

reasonable attorneys' fees, paid or incurred by the Vendors 

in connection with the defense of any such claims. The 

provisions of this paragraph shall not be applicable to 

claims and demands caused by the wil ful .act or the 

negligence of the Vendors or the failure of the Vendors to 

comply with the provisions of this agreement. 

8. Assumption of Risk by Vendee. The Vendee will 

and does hereby assume all risk of loss or damage to 

property of whatsoever kind or nature stored or placed by 

it or its agents on the Vendors• land and does hereby agree 

that the Vendors will not be responsible for loss or 

=amage to any such property, and the Vendee roereby agrees 

~o indemnify and save harmless the Vendors fr~m and ag~inst 

~ny and all claims for such loss or damage, other than 

~~mage caused by the wilful act or negligence of the Vendors. 

- 13 -

COM 0082 

__ I 



: I ··e 

9, Extension of Agreement . Notwithstanding the 

provisions of paragraph 5 on page 7 of this agreement , this 

agreement shall be extended from time to time and shall remain 

in effect so long as EMI continues to enjoy the easements and 

rights granted to it by the then Territory of Hawaii under 

said agreement of March lB, 1936 and licenses issued there­

under; provided, however, that the rates to be paid by the 

Vendee to the Vendors for water taken during said extension 

or extensions shall be adjusted for each five (5) year period 

of such extended term in accordance with the provisions of 

ARTICLE II hereof ; and provided further, that said extension 

~r extensions shall not affect the reversionary rights of 

Vendors under said paragraph S but such adjusted rates shall 

not include compensation to the Vendors for the facilities 

of the Vendee which revert to Vendors under the provisions 

of said paragraph S unless and until the State of Hawaii 

shall include in the rates to be charged EMI for State water 

taken by EMI under licenses from the said State, compensation 

for facilities constructed by EMI und~r the provisions of 

:he said agreement of March 18, 1938 and licenses issued 

~hereunder, and which may revert to the State. 

ARTICLE IV 

Condemnation 

1. Consequences of Condemnat·on. In the event at 

~ny t1me or times during said term th~ Veneers' land, or any 

~rt thereof or intErest therein subject to this agreement, 

!h:l:.l be taken or cor.d~:mn.=ci by 5ny 5Uthor:.ty hc.·.-~ng the power 

:i em1nent cioma1n, then and :~ every s~ch case ail easements, 

: :gh t s ar.d impz o·H:rroent s c i the Ve nciee ::1 ~"'d upon any part 

:f t~.;: \'er.d.ors' ~a:-. ::i so :sb:r. or ~or~:iemned :;nci 5il nghts to 
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any water thereon shall at once be extinguished and/or revert 

to the Vendors. 

2. Compensation and Damages. In every such case 

of taking or condemnation of the Vendors' land or any part 

thereof, all compensation and damages payable for o r on account 

of said land shall be payable to and be the sole property of 

the Vendors,. and the Vendee shall have no interest or claim 

to such compensation or damages or any part thereof whatso­

ever; and all compensation and damages payable for or on 

account of any buildings and other improvements on o r erected 

on the demised land during said term and any plans and other 

preparations therefor shall be payable to the Vendors and 

the Vendee, as their respective interests shall appea r, and 

said respective interests in such compensation and damages 

payable for or on account of any such building or other 

improvement shall be fixed and determined as of the date 

when the Vendee shall by reason of such taking or condemnation 

lose the right to possession of such part of the demi sed 

premises so taken or condemned as follows: 

a~ The interest of the Vendors therein shall 

be a proportionate amount of such compensation and damages 

in the ratio which the expired portion of the term of this 

agreement from the date hereof or the date of original 

completion of said building or improvement (herein called the 

"effective date"), whichever is later, to the date of such 

taking or condemnation, bears to the portion of s aid term from 

the said effective date t o the date of expiration of said 

term; 

b. The Vendee's interest therein shall be the 

balance of such compensation and damages after first deducting 

-15-
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t:-.erefrom the amount of the inte r est of the Vendors therein as 

hereinbefore defined; 

Notwithstanding the provisions of this ARTICLE IV, 

t~e Vendee shall have the right to claim and r ecover from the 

condemning authority , but not from t he Vendo r s, such compensa­

t:on as may be separately awarded o r recoverable by the Vendee 

with respect to all improvements upon the pr emises condemned 

which are removable and which woul d be c l a ssified as trade 

f1xtures or other portable equipment a nd machinery used in 

connection with the rights granted to the Vendee herein . 

ARTICLE V 

Arbitration 

If at any time during the term of this agreement or 

a:•er the expiration or sooner determination thereof, any 

q~astion , dispute , difference or disagreement shall arise 

be~ween the parties hereto which cannot be adjusted or settled 

by them to their mutual satisfaction, then every such matter 

stall, at the desire of either party , be submitted to and be 

determined by three (3) arbitrators in the manner provided 

b~ Chapter 188 of the Rev1sed Laws of Hawaii 1955, as the same 

r.::·.-.· is or may from tlmE to time be amended, 1r • .,1hich case 

E? :.: !-.er party m:y g1ve to the other p<;rty written noLce of its 

d~s1re to have an arbitration of the m3tte r in question and 

c;~int one of the arbitrators in said n~tice , whereupon the 

o::.er party , w.:. •h>.n ren ; 10) d::.ys :~fter t!-.e rece1pt of such 

:-.:. :1ce, shall appo1nt d ::econd :irb.:. trc:.t:n o.r.-:::1, ~n case of 

f::::.:re so to cb, the p~rty ·..,ho ha~ :tir£:==::r :>pj::.:nnte:i an 

.i!:::::. ::rotor may !\eve the S€:cond :irbl tr:nor e.ppo.inted by ii judge 

c: :he Clrcult Sour: oi the Sec0nci :~ci:.c:5i C!rc~it :f the 

5 : :: : ~ :.f P..;·,;·E:.., -s.nci the two 3ri::.. t!': t::.r.: .:o :.pp;::.nte:i , :n el ther 
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rr.a~ner, shall appoint the third arbitrator, and in the event 

t~at the two arbitrators so appointed shall , within ten (10) 

days after the appointment of the second arbitrator, fail to 

appoint the third arbitrator, either party may have the third 

arbitrator appointed by said judge, and the three arbitrators 

so appointed shall thereupon proceed to determine the matter 

i~ question and the decision of any two of them shall be final, 

conclusive and binding upon the Vendors and the Vendee unless 

the same shall be vacated, modified or corrected as by said 

statute provided, The arbitrators shall have all the powers 

a~d duties prescribed by said statute and judgment may be 

e~tered upon such award by the said Circuit Court as provided 

by said statute and said judgment shall not be subject to 

appeal . Each of the parties shall pay its own expenses but 

t~e compensation and expenses of the arbitrators shall be borne 

e~~ally by both parties. 

ARTICLE VI 

Default 

1. Events and Consequences of Default; This agree­

me~t is upon the express condition that if any one or more of 

t::-.;: following events of default shall occur , to wit: 

a. The Vendee shall fail to pay the water rates 

he~ein reserved or any part thereof within th1rty (30) d5ys 

a=~er the same become due, or 

b. The Vendee shall fail to observe or perform 

a:-.:1 other of the covenants herein conta1ned and on the part of 

t~e Vendee to be observed and performed, a~d s~ch faiiure shall 

c=~tinue for a period of sixty (60) days after written notice 

t~~reof given by the Vendors t ~ the Vendee, then and in case of 

a-·· such default the Ver:dor s rr::;y, upon !he occ.:rrence of such 
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eYent of default or at any time thereafter during the continuance 

cf such default, at its option, terminate this agreement by 

~1vin9 ten (10) days' written notice thereof to the Vendee, 

w1thout resort to any legal process, all without prejudice to 

e~y other remedy or right of action which the Vendors may have 

for such default. 

2. Acceptance of Water Rates Not Waiver. The 

acceptance of payment of water rates by the Vendors or their 

agents shall not be deemed to be a waiver by them of any breach 

cy the Vendee of any covenant herein contained. The waiver 

cy the Vendors of any breach shall not operate to extinguish 

t~e covenant or condition, the breach whereof has been waived 

~or be deemed to be a waiver by the Vendors of their right to 

terminate this agreement for any breach thereof. 

ARTICLE VII 

Miscellaneous 

1. Definitions, The tenus "party" and "parties" as 

~sed herein mean and include the Vendors (collectively) and the 

\"<;:-~dee. 

2. Notices . Any notice or demand to be given to 

c~ served upon either the Vendors or the Vendee in connection 

~~!h this agreement shal! be deemed to have been suff1c1ently 

~~ven or served for all purposes by being sent as registered 

~~~l, postag~ prepaid, addressed to such party 5t 1ts post 

~=~ice address here1nbefore spec1f1ed or at such other post 

c:f1ce address as such party may from rime to time designate 

wr1t1ng to the other p~rty, or by be1r.g ciel•vered personally 

any ofi1cer of such p3rty Wlthln the State of Haws1i, and 

:-.:-.:; s·.lch notice or dem=.nd shal: be deemed concl·.lsl •rely to have 

t!e~ ;1v6~ cr served c~ tne d~:! of s~ch reg:strat!on or 
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personal delivery . 

3, Article and Section Headings. The article and 

section headings herein are inserted only for convenience and 

reference and shall in no way define, limit or describe the 

scope or intent of any provision of this agreement. 

4. Successors and Assigns . All the terms, covenants , 

a:-.d conditions of this agreement shall inure to the benefit of 

and be binding upon the successors and assigns of the Vendors 

a:-:d the successors and penni tted assigns of the Vendee to the 

sdl!le extent as said terms, covenants and conditions inure to 

t~e benefit of and are binding upon the Vendors and the Vendee 

respectively. 

S. Cancellation of Prior Agreements. This agreement 

i~ intended to and shall cancel and terminate all previous water 

agreements in effect between the Vendors and the Vendee. 

6 . Private Contract. Nothing herein contained shall 

be construed as impressing this agreement with the character 

of a public service contract and no owner of any wate~ 

p~1vilege , domestic, commercial or otherwise, granted by the 

Ve ~dee, shall have any right , title or interest in or to any 

o : the water deliverable to the Vendee hereunder which shall 

b~ enforceable against or be binding upon the Vendors. 

7. Rates Not Indicative. In the event of condemna­

t : on of any land or water rights in the areas covered by this 

a~reeffient, the water rates contained in this agreement shall 

nc• be taken as i ndicative of the true value of the land or 

"' ~ :er rights, nor shall they be used for appraisal purposes on 

s..:::h taking. 

8. Payment of Taxes and Other Governmental Charges. 

Vendee will pay befo re the same respect1vely become 
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delinquent all taxes, rates, assessments, charges and other 

o~tgoings of every description wh i ch are now or may during said 

term be assessed (a) against source la or any part thereof or 

(b) on account of any rights granted hereunder to the Vendee, 

or to which source la (or any land or chattels of the Vendors 

o~ account of the granting of said rights) is now or may 

d~ring said term become liable, whether assessed to or payable 

by the Vendors or Vendee. The Vendee will also pay the amount 

of the state general excise and/or sales taxes or other similar 

taxes levied or imposed upon the amount of the water rates 

payable hereunder; PROVIDED, HOWEVER, that nothing herein 

contained shall prevent the Vendee from contesting in good 

faith, by any appropriate proceedings commenced before the same 

becomes delinquent, the validity or amount of any such tax, 

rate, assessment or charge, nor require the payment thereof 

u~cil the final determination of such contest adversely to 

the Vendee; PROVIDED, HOWEVER, that the Vendee will pay all 

s~ch taxes, rates, assessments or charges, together with all 

i:-.-.erest, penal ties,. fines and costs accrued thereon or 

ir:.posed in connection therewith, forth•1ith upon the c;:onunence­

me~t of proceedings to foreclose any lien on any land or 

c!'.~ttels of the Vendors as security therefor or within such 

f~~ther time as may be duly allowed by any stay of such fore-

c~~sure proceedings; and PROVIDED, F~RTHER, that if the Vendee 

s:-.~ll fail. to pay any such taxes, rates , assessments and 

cL:.rges as: herein provided, the Vendors may at any t1me there­

df:e r pay ·the some, togethEr with any lr.terest, penalhes, 

f:.:-.: s c.nd costs !!.ccrueci throreon ,:,r :mpo::&d in connecti,:,n 

tr.Erewl th, and the Vendee wlll repay to the Vendors upon demand 

!!'.-:~efor the full am,:,'.l!lt sc pcd.::i by the Ve:ndor::, togethe r with 
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interest thereon at the rate of seven per cent (?%) pet annum. 

IN WITNESS WHEREOF , the parties hereto have caused 

these presents to be executed this llD4 day of Ptc.aber 

1961. 

EAST MAUI .IRRLGRTION COMPANY, LIMITED 
,/ 

·"""""'' , , 
:.·.:: ~: .~:-. . "::::·-~------

/ A~ ""· .. £: • r. ~ .>it·t. "'- ' \ ·· ,.... :s I 

&tAn or IWIAll · > I ' 1 
.. I ,.,.&' J : . . I -1 . .. I . ·. . ' c: ..,_ __ . 

Cln AKD COUJal or HOJiOl.UJ.»:')---··· ·-·-- ------ ---
- 1.. .... 

---·- -· ... ·' . ··---·-········-···-·······----------·---·-········ ·-·--·--·-····---·~ --·-·· ..... -..... 
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.... ;.~.,.~·· ~ 
.~ .. 
. _;: ; 

..:.••Lo:::.Lt::l:>L LHt:l.reon a1: 1:ne ra1:e or seven per cen"t ~ 17o; per annum . 

IN WITNESS WHEREOF: "the par~:es he re~o have caused 

these presents to be execu~ed "this ~ day o f Decrrb-r 

:!.961 • 

.. -
· · ~ ... ~- ·-~ 

HAWAI~AN COMMERCIAL AND SUGAR COMPANY, 
LIMITED 

30ARD OF WATER SUPP:..-£ :>f ;::he ·: OUNTY OF MAUI 

1 '~omvP.d as to form· 

'<~. ~ G; "' • 
D_:-Dutv C euftty ll\t+DI'IIey 

l..,..f')u"t• of '-'f•ui, -

By 
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OD thU l2Dd UJ of Dlaaa-., lHl, Won • appeu-M 

PIARl 1111110&, to M penoaall7 ~, wbo, ., • chd7 tw0ra 

dSAI .. , tbac M u the Cbatmaa of eM Jou4 of ~atu hpplJ 

ef dleOD n,.,.._, • ao.HM,enet .... atat'-1 
wadu the t..l of the It&t. of .._lt, ... &bat tbe fonaoiq 

... h"J IBC .......... - Wf of ..... lOan of ..... luppl, 

of the COuatJ of Mild. ~ ~ of Mid Jclu4, ... t.M 

tree .. , -.d .... of tta. ..U toed ef IJata hppl7 of tbe 

CCNI!CJ of liM.. 

--~z~ 
fu~t!i~ :F.:Jr.lO(il 
.., eo-dttioa ..,u.. 2/9/63. 
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·:_, ~: .: 
·~·· .. . 
·-\... . 
~ .; : ·. 

'.J ·I . ·· e. -:-:.~' . ' 
: .· · . 

SOURCE l.a. 

§Q.ll.B.9.~ . l .. b ( 1 ) 

..,·,... "' 
.. ·-· . . 'Y 

..... 
:_,.: . .· 

·~,-~: .. : .. 
. -- . ""<~· .. 

Haiku-Uka Watershed of Vendors, indicated in red. 

Awalau-Opana water development tunnels; ditches, springs 
and natural channels of the Vendors, indicated in green . 

HC&S Huluhulunui water development tunnel and springs, 
1nd1cated in yellow. 

Approximate Scale 1° • 1 mile. 
EXHIBIT "A" 

Print from map of Vendee dated 9/30/53. 
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-~ 

1 
· p 

/ 

cut in the 
gulch. 

SOU?CES l.d. HCl:S Domestic ~;ateP systems. (1) : P.en~ .~<?£~ indicated in green. 
(2):E~~J~ge supply indicated in yellow. (3): Pa1a Village 
and mill supply line indicated in blue. (4): Hamakuapoko V~l­
lage supply indicated in orange. (5): S~teckelsvllle;££1)a ~ 
s~pply indicated in brown. (6):Puunene illage supply not in­
dicated on the Exhibit. 

SOU::CE l.e. EI>II water development tunnel above the Koolau Ditch near Makap1p1 
not - i·nd·i-c-a-ted·-1:>~-xhibi t. 

Ap~~~xim~te Scale 1- • 1 m~le. 
?rint from map of Vendee dated 9/30/53. 

EXHIBIT "::; -
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1-!E~ORANDUM OF UNDERSTANDING 

THIS ·~EHORANDUM made as of the Jlst day of December, 

1973, by ancl bet1.•een the BOARD OF WATER SUPPLY OF THE COUNTY 

OF MAUl, who~c pest office address is Kalana 0 Maui, \~ailuku, 

'leui, Hawaii, he:reinafter called BvlS, and EAST MAUl IRRIGA-

T!ON C0l1PAHY, LI~·n:.·•m, a Hawaii corporation, whose post 

office address is l'aia, Maui, Hawaii, hereinafter called 

I::NI, and HA\-!A IIAN COHMERCIAL AND SUGAR COMPANY, a division 

o£ Ale~ander & Baldwin, Inc., whose post office address is 

Puunene, t·1aui, Hawaii, hereinafter called P.C&S . 

B.<cl<r.ro\lnd. At the present time EHI is the holder 

of three p.,enerill licenses from the State of P<tv• · ;. coverin11. 

the follo1.•j:r.)~ areas: License No. 3505 (Nahiku), \~hich license 

expires on June 30, 1976, General License No. S-3695 (Jlonomanu), 

:.which l;.cense •expires June 30, 1986 , and General l.icense No . .. 
~3-578.:::· (Huelo), · .,.hich license expires June 30 , 1931. E~~I also 
~ 

~as·"a revocable permit for the l<eanae area with the State 
•~ ....... -=---
~ of Hawaii, pentl:!.nr, an offering for a new license for public 

·--"bid sometime in 1Y74. The approximate locations of the 

';respective license areas are indicated in Exhibit A atte.ched 

-;hereto. ~ Further , E!H, HC&S and BWS have entered into an . 
~agreement (,herein called the "1961 Agreement") whereby DWS 

has the rieht :o collect water in areas ownec or leased by 

Et-:I and HC·':.S in thc l~aiakamoi area and the Awo:.au Intake 

area, the appro>:iMilte boundaries of '~hich are indicated in 

black on Exhi'.>it H. 

:.!1 crder to establish a constant and steady flow 

of water for t~1e continued gro\V"t:h and progress of the Island 

of Haui, the parties have agreed to the followinr:; terms and 

EXHIBIT " \;·t)~'o" 
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conditions concerning the collection and delivery of water 

by F.MI in the east Haui .!Ire.!! with respect to t he properties 

under license by P.MI with the State of Hawaii and also on prop­

erties owned by F.NI to be used by BWS for public watPr purposes 

in the Kula and Nakawao and Nahiku water systems of nws. 
1. Nahiku. F.Hl will continue to collect and 

deliver to RWS at the rates provided herein up to 6,000 

gallons of water per twenty-four hour clay to serve the 

Nahiku community. The delivery point shall be t he same 

~oint as presently used by F.MI and BWS. 

2. Waiakamoi and Awalau Areas. As of January 1, 

!974, F.'Hl "Will be appointed the exclusive manaeer to collect 

nnd deliver water in the area presently under license to 

P."1S from P.l-!I and HC&S, the approximate area of "1hich is 

i ndicated in red on r::xhibit B. Within that area T"MI :o;hall 

l,e responsible. lit its expense , for the operation. maintenance, -------
repair of the water collection and conveyinr. facilities and 

the operation of the water storage and pumpine fad.lities __ .---· - --
and shall collect at . the highest elevation possible the 

maximum quantity of water that is economically i-~~ible. 

F.l-:I agrees at its expense .!!nd at its sole d:i.scretion to 

replace existing collection facilities or install additional 

collection facilities, or hoth, in order to improve the 

collect:ion of water in this area. Any replaceMents to the 

existing collection facilities or any additional collection 

facil i ties installed by EMI shall belong to Bv!S upon comple­

tion of construction of each item . 

Title to the existinr, "Water collection facilities 

installed by BHS shall remain with JJWS . BWS shall he responsible 

for the maintenance of the storage facilities in this area 

-2-

COM 0002 



,• 

except that P.J·q shall perform minor maintenance on Puohol;amoa 

dam and the three Waiakamoi dams. The portion of the system 

under the operational jurisdiction of BWS is colore~ in ~;luc 

and under the operational jurisdiction of F.HI is colored j n 

red on the sketch attached hereto as Exhibit C. 

F.NI t.•ill at its expense from time to time and at 

all times during the term of this agreement, repair, main­

tain, amend and keep water collection facilities at any 

time durinr. the term o( this agreement existing \·Jithin the 

collection area in p,ood operational order and condition and 

~Jill not allow unnecessary loss or waste of. water. 

Extensive anrl substantial damages to the collection 

and conveyinc and st:oraRe facilities owned by B\-lf: as )>rovic!ed 

herein due to acts of God or events beyond the control of 

EMI requiring restoration or replacement of the facilities 

shall be the responsibility of BWS. Actual re storation and 

replacement of the existin~ facilities shall be subject to 

budgetary limitations of nws which agrees to exercise reason­

n~le judgment and p,ood faith to include the costs , or portions 

thereof , of restoration and replacement in the cn5uinr. '!Judp,et 

or budgets. Actual restoration and replacement of adcitionn! 

cncilitics constructed by P.MI shall be made at the discretion 

o~· ~'1-!S which decision shall be final and shall not '!:>c subject 

to t:rbitration. 

At the end of the term of this agreement or sooner 

termination as provided herein, F.MI shall surrender the col­

l~ction anc conveying facilities presently existinp on the 

property together Nith any and all improvements or aJditional 
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facilities EM! may have installed to BWS in eood operational 

order and condition, ordinary wear and tear or damages due 

to acts of God or beyond the control of F:MI being excepted. 

To the extent inconsistent with the terms of this 

agreement, the provisions of the agreement dated January 22 , 

1961 , ("1961" Agreement") by and between the parties herein 

shall be cancelled and terminated by mutual agreement. 

All water collected by E!-11 in the We.ial{amoi and 

Awalau Intake areas shall be discharged into the following 

points: 

Waiakamoi and Olinda Reservoirs 
\.Jaiakomoi Pump 
1\"alau Intake 
Piholo Reservoir 

The parties shall, if necessary, execute a more 

definitive agreement outlining the duties and responsibili­

ties of each party consistent with the terms of this agreement. 

3. Wailoa Ditch. From the waters collected by 

EMI in the Hailoa Ditch System EHI will make available to 

BWS up to :J.:2_ mill:ton~ galldn"!i':"d.t:Z-:wife'ri;p.e~t;y;:~o:U:-·_hour t' 

-per_:!:Od. A!t:::adC.:!..t'!.oruil-"4·'mTITionJ!'g~!.r'OilS!'a.f1_~a ter-_per t1-1en ty-
( 

fo~;=""!:om:'-period 11s neeaecPby-B'ws!'WlTFl>~riiS:ac·. a.va:.:a;,le by 

Waters from the Wailoa. Ditch shall be delivered 

to BWS at the following points presently used uy El'~I and BHS: 

Huluhulunui, Lilikoi and Kamole Forebay. 

4. Proportionate Reduction. If EHI is not suc­

cessful in acquiring or holding the licenses mentioned here-

in~bove or in the event of a court ruling or the adoption 

of any government al sta tute, ordinance, regulation or policy 

inc~.udi.ng but not limited to the withdrawal by the State of 

;my '.anc!s under l:.cense or the condemnation of any lands 

unde:- license, recuci.ng the amount of water collected or 
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delivered b~!I or affectin~. the cap11bility of F.M" o 

collect or deliver water, then su~ject to and with the approval 

of the JIWS by a vote of 2/3 of. the memhers present, the amount 

of water to be delivered to J'.WS hereunder may be reduced pro­

portionately; provided that in the event !Hlis not successful 

in acquirin~ or ~olding the licenses mentioned hereinabove, 

then !'.HS "'il l approve a proportionate reduction only (!.) if 

the replacement State license included a provision Hherein the 

licensee is required to mal<e the proportionate amount of 1~ater 

available to m,'!S and (2) after a vote of 2/3 of the members 

present at a meetinA duly called. 

5. !'ue Dilir.ence. F.J.1I agrees to comply with the 

terms of the existing State licenses and to use due ct!.ieence 

to acquire replacement licenses as the present licenses, 

includinr, t he •:eanae license, expire and replacement licenses 

for the same area containing substantially similar terms, 

other than the rent, are offered for bid by the ~tate. J'.H~ 

aerees to reouest the State Board of J..and and ?~atural Resources 

to include a provision in any replacement license that the 

licensee make available to BWS amounts of water consistent 

with this ar,reement. 

6. Additional Delivery Points. Additionnl delivery 

roints may be acded from time to time as mutually nr.rel'd !'e­

tween the parties. In the event the parties f11il to llp,ree 

And a party deRires another delivery point to be added, then 

the snme shall be determined by arbitration as ~rov~ccc herein . 

7. Water Charges. BWS shall pay to r.}11 the sum 

of <s :L'{ • cer..t s··:per · tbous-an~a:!,1;l:!:r.:\~~1~!.~~=~y:'"EM.J: ::to BWS 

:=. .rorr.-:t he::-r-1a hiku_ an.~Wa:.:l,<!~mC?J.;:~.t:l.~w¥::!1.!!"!. I_n,t;a,k.e.~ S y s t:ems;_ and• 

U.e. ~·1ei!.o.ll_:Ditch' . SyS.t:'elii'"':"~~ This rate shall remain fixed for 

the term of t'1is ar,reement. After the lapse of fifteen (15) 

years of the term of this agreement, F.MI may request for 
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an adjustment :!.n the water chare'es due to increa~es in .the 

cost to EM! of (1) payments to the State for water pursuant 

to the licenses mentioned herein; (2) f~el oil; (J) salaries 

and wages of EM! employees. BWS shall consider the request 

only after an affimative vote of 2/3 of the me~hers o~ the 

Hoard present at such meeting duly called agreein~ to con­

sider the request. ln the event ~W~ should decide to con ­

sider the request hy a vote of 2/3 of the members present, 

then ~WS shall determine the request of ElfJ hy a vote of /.13 

of the members !>resent. The decision of r.ws shall be final 

and shall not be subject to arbitration. 

m,•s shall install and maintain suitable meters or 

other measuring devices (hereinafter called mPters) satis­

factory to ~~I for the purpose of measurin:-. the tctul amount 

of water as provided herein. The meters shall he maintained 

within 27. accuracy and shall be tested every three years by 

BWS. Separate meters shall be installed by BWS to measure the 

''ater at any additional delivery point which may be required 

by F.!-~! for a proper determination of the quantity of l·.•ater 

being taken. Rearlin~s of the meters shall be tal{en anrl 

recorded by RWS at sufficient intervals so ~s to r,ive a 

record in 5uch form and degree of accuracy as s~all be 

satisfactory to ~oth parties. Reports of such readin~s 

shall be delivered by ~WS to f'.I'1I at such intervals as shall 

be agreeable to the parties and EMI shall have the ri~ht at 

all times to inspect and make copies of the records of 

RWS and to make independent readings to verify all measure­

ments taken by BWS. ~~ere RWS operates a continuous water 

sta~e recorder which makes other water measurements within 

any of the sources listed above, copies of all. t)1c flo,,• 

charts and/or records of individual water measurements 

shall be furnished to F.HI. 
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e e 
liWS will pay the water charr,es herein mentioned 

in lawful currency of the United ~tate& at times and in the 

I'lanner provided above to 'F'.Ml or euch other person or corpora-

tion as shall be designated by F.Hl in writinp, at least 10 days 

prior to the next ensuing payment. 

B. P~ior~ty. liWS shall use insofar as practical 

all of the water collected in the Waiak11moi An,. · ·••alnu Intake 

Systems prior to pumping water collected at Y.amole Forebay. 

WI::: slt_~pl;::giy•LBW.S.:l');'.;!;g,~wz.~-~~~:::9.t.:'~~t!.t:.e.r.::J .. n ~:f.~-~~2-11 ~t::g:." 

P.l:~! Is obliBations ·se_s;.~'C?,';:~.eim.be!ore::aily..:O.ther.:p'i:.ivite.::..Us:e-.J 
. ---· .. --..... .~ .. - ... . ..,w... - · 

9. Pater Delivery. If the State of Eawaii requires 

in any replacement license to the licetu~,es mentioned herein-

above that the licensee make available to liWS for public 

consumption and use certain portion of the water collected 

in the license area and the successful bidder is a person, 

partnership or corporation other than EMI or 1'-Cr,s or any 

corporation affiliated with Alexander & Baldwin, Inc. and 

said licensee delivers said water to a convenient point of 

connection onto the \o.1ailoa Ditch System, then F.HI agrees to 

convey said water from the point of connection onto the l-~ailoa 

Ditch System to the points of delivery speci~ied in t~is aRree­

rnent to EWS free of any charge whatsoever. 

10. Improvements to Wa iloa Ditch System. F.t~l 

recognizes that: improvements to the collection system 

for the Hailoa Ditch System may be necessary in order for 

ENI to provide the amount of water provided herein to 

BWS. EMI agrees that it shall at its expense make the 

necessary improvements as may be required. To the 

extent requi red by maintenance the parties rccor,nize 

that portions of the Wailoa Ditch System moy fron time 
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to time be shut down for short periods of time. In 

such cases diversion of the water from one area to another 

may be necessary and each party shall cooperate with the 

other in order to permit the repair and maintenance of the 

vlailoa Ditch System. 

ll. Anti-Pollution. EM! agrees that ~t w~l~ use 

dil~gent efforts to prevent contemination or po:lution of 

the water and ~hat in the installation, maintenance and 

construction of collection facilities, and in the collection 

and delivery of water, it will in all cases comply with the 

rules and regulations of the Department of Land and Natural 

Resources, Department of Agriculture and the Department 

of Health of the State of Hawaii concerning the prevention 

of contamination or pollution. EMI shall not be otherwise 

responsible for the quality or potability of the water 

delivered to BI-'S according to the terms of this agreement. 

12. Excuse of Performance. Anythinp, in this 

agreement to the contrary notwithstanding, providing such 

cause is not due to the willful act or neglect of EHI, 

F.MI shall not be deemed in default with respect to the 

perfor~~nce of any of the terms, covenants and conditions 

e>£ this agreement if same shall be due to any strike, 

lockout, civil co~motion, war-like operation, invasion, 

rebellion, hostilities, military or usurped power, 

S<\botage, governmental regulations or controls, inability 

to obtain any material, service, or financing . t:1rough 

act of God or ot'.1er cause beyond the control of EHI. 

13. ·:·e:r-'11 . The term of this agreement shall be 

for twenty (20) years commencinr, Janus:ry.:;:-1:~:: .~-9711 , antr~~_tetm:l;:-'-7 
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~'il:J.ng.:Oit:D~emoe:-l;'Z'3;!-J::l!.9~; provided, however, that this 

agreement may be extended from time to time by mutuel ar,ree-

ment; provided further, that if any party decides not to 

extend the term of this agreement heyond Pecember ~1. 1~93, 

then such party must give written notice of. its decision to 

the other party prior to December 31, 1991; failure to pro ­

vide such notice by December 31, 1991 shall exteml, Hith 

t~e consent of the other party, this ar-reement for a period 

C'f t•:o years if no notice is r,iven by December 31, 199:1, or 

i" notice is p:iven after December 31, 19()1 hut before- flece-mber 

31 , 1993, then this al'.reement shall be extended, Hith the 

consent of the other party, for a period of two years from 

t~1e date such notice was given. 

l'•. Arbi.tration. F.xcept as provided in parap.,raphs 

2 and 7, if at any time during the term of this agreement 

or after the expiration or sooner determination thereof, 

any question, dispute, difference or disagreement shall 

arise between the parties hereto which cannot be adjusted 

or settled by them to their mutual satisfaction, then 

every such matter shall, at the desire of either party, be 

submitted to and be determined by three (3) arbitrators in 

the manner provided by Chapter 658 of the l'al.!aii !>.evised 

Statutes, as the same now is or may from time to tiT!le be 

amended, in which case either party may eive to the other 

party •~itten notice of its desire to have an arbitration 

of the matter in question and appoint one of the arbitrators 

in said notice, 1.1hereupon the other party, "'ithin ten (:!.0) 

days after the receipt of such notice, shall appoint a second 

arbitrator and, in case of failure so to do, the party who 

has already appointed an arbitrator may have the second 

arbitrator appointed by a judge of the r.ircuit Court of the 

Second JJJdicial Circuit of the State of Hav1aii, and the ttvo 

arbitrators so appointed, in either manner, shall appo:.nt 
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the third arbitrator, and in the event that the two arbitra­

tors so appointed shall, within ten (10) days after the 

appointment of the second arbitrator, fail to appoint the 

third arbitrator, either party may have the third arbitrator 

appointed by said judge, and the three arbitrators so appointed 

shall thereupon proceed to determine the matter in question 

and the decision of any two of them shall be final, conclu­

sive and binding upon the parties unless the same shall be 

vacated, modified or corrected as by said statute provided. 

The arbitrators shall have all the powers and duties pre­

scribed by said statute and judgment may be entered ?pon 

such award by the said Circuit Court as provided by said 

statute and said judgment shall not be subject to appeal. 

Each of the parties shall pay its own expenses but the 

compensation and expenses of the arbitrators shall be 

bo=ne equally by both parties. 

15. Default. This agreement is upon the exp:-ess 

·.~ondl.t ion that if nny one or more of the follo\~ing events 

of default shall occur, to wit: 

a. BWS shall fail to pay the water rates 

herein reserved or any part thereof within thirty (30) days 

after the same become due, or 

b. EM! shall fail to observe or perform 

any of the covenants herein contained and on the part 

of EM! to be observed and performed, and such faiJ.\!re shall 

continue for a period of sixty (60) days after ~itten notice 

thereof given by B~<S to EHI. 

Then e.nd i n case of any such default El~! or B~~S 

as the case may be, may, upon the occurrence of such event 

of default or at any time thereafter during the continuance 
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of such default, at its respective option, terminate this 

agreement by giving ten (10) days' written notice thereof 

to the defaulting party without resort to any legal process, 

all '~ithout prejudice to any other remedy or right of action 

which the other party may have for such default. 

In addition the parties agree to enter into dis­

cussions for the purpose of entering into an alternate 

defau~t provision in the event of default by EMI. 

16, Acceptance of Water Rates Not Waiver. Tne 

acceptance of payment of water rates by EMI or its agents 

shall not be deemed to be a waiver by it of any breach by 

BWS of any covenant herein contained. The waiver by any 

party of any breach shall not operate to extineuish the 

covenant or condition, the breach whereof has been waived 

nor be deemed to be a waiver by such party of its right to 

terminate this agreement for any breach thereof. 

17. Miscellaneous. 

a. Definitions. The terms "party" and 

''parties" as used herein mean and include EMI, HC.S.S end 

the BI~S. 

b . Notices. Any notice or demand to be given 

to or served upon a ~arty in connection with this eP,reement 

s~all be deemed to have been sufficiently given or served 

f or all purposes by being sent as registered mail, postage 

prepaid, addressed to such party at its post office address 

hereinbefore specified or at such other post office address 

, as such party mey from time to time designate in ~~iring t o 

the other party, or by being delivered personally L U any 

officer of such party within the State of Bawaii, and any 
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such notice or demand shall be deemed conclusively to have 

been given or served on the date of such registrat~on or 

personal delivery. 

18. Successors and Assigns. All the terms, cove­

nants, and conditions of this agreement shall inure to the 

benefit of and be binding upon the successors and assip,ns 

of all parties. 

19. Private Contract. Nothing herein containec 

shall be construed as impressing this agreement with the 

character of a public service contract and no owner of any 

water privilege, domestic, commercial or otherwise, granted 

by BWS, shall have any right, title or interest in or to 

any of the water deliverable to BWS which shall be enforce­

able against or be binding upon EM!. 

20. Rates Not Indicative. In the event of con-

demnation of any land or water rights in the areas covered 

by this agreement, the water rates contained in this agree­

ment shall not ~e taken as indicative of the true value of 

the land or 1-1ater rights, nor shall they be used for appraisal 

purposes on such taking. 

21. Amendment. This agreement may be amender by 

mutual agreement in writing executed by both parties. 

22. Consent. To the extent required by the above-

mentioned State licenses the participation of E~ in this 

agreement is S'\.!bject to the approval of the Board of Land 

and Natural Resources of the State of Hawaii. 

IN '-'!TNESS WHEREOF, the parties hereto have caused 

this ins trurnen t to be duly executed this 
., ;vi-

J - day of 

--~:'_.- ~_C~P-~-·-~-~-v _____ . 1973, effective as of December 31, 1973. 

0F 
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EAST MAUl IRRIGATION COMPANY , 
LDUTF.D 

By OJ~~-~--- <;:"' //.-.~~ 
It:s l//c·":"' · , •. , .• -~ .J ,;..I·-~_..,~ 

ALEXANDER & BALDWIN, INC. 

By ~G7.;6:i:S:<r.~r;.:(;--
By &,);/k 0?. j}_£_,,~'£1 

,, C, II ,, . / 
./. .....·~r.::"-\ il '.) 

() 
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STATE OF HAWAII 

COUNTY OF MAUI 

) 
) sa. 
) 

On this _:;;J day of Pt=CE.IIli'SE K.. , 197£, 

before me appeared !)PVID )/o{J,<"IC-A , to me 
personally known, who, be~ng by 1r.:- iluly sworn, cici say 
::hat he is the Chairman of the BOARD OF \olATER SUPPLY OF 
THE COUNTY OF 11AU!, and that the eeal affixed to the 
f o•·egoing inst:rumcnt is the seal of said ~ourc! of '.-l:i!.ter 
S\!pply and that the instrument was signed anc se.1.led in 
behalf of said Board of Water Supply by author~:y of 

I I r I ~ j.: t 
IM . r~,",: _ "t:t'l· c , and said t/IH'I() /Of>.t.>t(.A 

acknovledged the lnstrument to be the rree act a!Hl deeo 
of said Board of l..'ater Supply. 

STATE OF HAWAII 

COUNTY OF NAUI 

On this 

sa. 

--- · ;£ / ' --:-I I . _.c .IZ.~ t :.< ....... 1/ .-...... 

NOTARY PUBLIC, Seco~J Jcd~c 1al 
Circuit, State of ll<>-;~a::.:.. 

My commission expires: ..J../CJ./7.\ 

day of -
).(?c.-.t.,.. 197' __ J __ I ______________ , ~· 

il'/,. J- /1 . !>cfore me appea'!'ed l // ,.,... ,.,·rnnrJ and 

r y;, I .lc ~I' , to me personally kno~om. who, 
Lcln~ by me duly sworn, did say that chey arc the 

I~·~·· ft~r:rd.;....( and f.-h't.. 1 : <, .. ( •. :-f 
::-esp.::cnve ly, of EAST MAO! IRRIGATION COMPANY, ..__!·iiTED, a 
tnwaii corporation; that the seal affixed to the forccoing 
: :.strument is t:he corporat:e seal of said corpo'!'r-t:.on; that 
:o01id instrument was signed and sealed in behalf o:!: suid 
•.:r;o:po:::ation by authority of its Doard of Directo:::s and 
::a.i.u Officers acknowledged said instrument t:o '..>e ::he: i:'!'ee 
··c L and deed of snid corporation. 

. "' . r( / '-.L 
~Lor C ... /, ..... ~ ,•· .""(-; 

NOTAR LIC, Second .t..ti!:.c::.a.:. 
Circuit, State of H.:t·. · 

My commission expires: . ·~,·f.,/' 

-14-
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STATE OF JIAI~AII 

ss. 
CITY AND COUNTY OF HONOLULU 

On this .~/71- day of !Jt!';'tl)/l('·>· , 197 ?~. 
before me eppe11red /1;/,('/,,?d /.llr.!"-'l..,n 11nd 

I 
1/;,1/ic. f! OtriJuH1 , to me personally kno\m, w'ho, 

be~ng by me July s~)orn, d1d ~ay t!1at they are the 

I '· I' :../ " / and ,-n:;r- '1;:7;'/a 1/[l _.),, r ~,. f, 1 ,,. r_~<-' 
-r-=-e"'s'-p~e""c"'::"'J.'"'v~e:;,.L-y'"".'-'-'-oT--TT ........ ....n-..,.......-...,...."""ALDWlN, INC., a llawaiJ. cor­
poration; ::hat the seal affixed to the foregoinr. instrument 
is the corporate seal of saiJ corporation; that said instru­
ment Has sicneJ and sealed in behalf of said cor!"'oration 
bv authority of it s Board of Directors and said Officers 
acknowled~e~ said instrument to be the free ac~ and deed 
of sniu corporntion. 

NOTARY PUBLIC, P1rs t · ~ud~c1nl 
Cir cuit, State of !:a;~aii. 

My commission expires: 

-15-
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AMENDMENT TO 
MEMORANDUM OF UHPERSTAHDING 

Tl:fi$ AMENDMENT, made and entered into this /Y,.. day of 

------~/L1~-d~Y~------' 1992, by and amongst EAST MAUl IRRIGATION 

COMPANY, LIMITED, a Hawaii corporation, whose mailin address is 

P. o. Box 266, Puunene, Hawaii 96784, referred to as "EMI" , A'B-

HAWAII , INC. , HAWAIIAN COMMERCIAL AND SUGAR COMPANY, a division 

of Alexander & Baldwin, Inc., whose mailing address is P. o. Box 

266, Puunene, Hawaii 96784, referred to as "HC&S", and the BOARD 

OF WATER SUPPLY of the County of Naui, whose principal place of 

business and mailing address is 250 S. High street, Wailuku, 

Hawaii 9~793, referred to as the "Board", 
~ 

I .. 

~, on December 31, 1973, EHI, HC&S, and the B~ard 
-~ 

entered i nto that certain Memorandum of Understanding relating, 

in part, -to the collection and delivery of water by EMI, the 

maintenance of certain water collection facilities , and the 

furnishing of water to the Board; and 

WHEREAS, the term of the Memorandum of Understanding is 

scheduled to terminate on December 31, 1993; and 

WHEREAS, the parties hereto desire to extend the Memorandua 

of Understanding for a period of two years; now, therefore, 

IN CONSIDERATION of the mutual promises and agreements 

hereinafter set forth, the parties hereto agree as follows: 

1. Item 13 is deleted in its entirety and substituted with 

-the f o 1-l:ew-i-ng: 

EXHIBii '' ~~~u1" 
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. •. 

"13. ~. The term of this agreement shall be for 

twenty two (22) years commencing January l, 1974, and 

tsrminating on December 31, 1995: provided, however, that 

this agreement may be extended from time to time by mutual 

agreement." 

2. save and except as amended herein, the Memorandum of 

Understanding shall remain in force and effect . 

IN WITNESS WHEREOF, the parties hereto have caused this 

instrument to be duly executed on the date first above written. 

EMI: 

EAST MAUI IRRIGATION COMPANY, 

L~---~ 
/ Rjchard F. Cameron 
(Please type or print name above) 
Its Senior Vice President 

(Please ,type or print name above) 
Its Ass1stant Secretary 

HC&S: 

HAWAIIAN COMMERCIAL AND SUGAR 
COMPANY 

~ 
(Please type or print name above) 
Its General Manager 

2 
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APPROVED AS TO FORM 
AND LEGALITY: 

(Please type or print name above) 
Its 

Board: 

BOARD OF WATER SUPPLY, 
COUNTY OF MAUI 

3 
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STATE OF HAWAII 

COUNTY OF MAUI 

) 
) ss. 
) 

on this /~ d~ of ~p~i/ 1 1992, before me 
appeared f;cJ\Dnl ~ UA,,.,,,,. and LriL A. WI/ ki~lll'1 

1 

to me personally known, who, being by me duly sworn, did say that 
they are the .:Jr. Vitc. fct:titl.u,f and A~~. V4V'n. .. y ~ 1 

respectively, of EAST MAUI IRRIGATION COMPANY, LIMITED, a Hawaii 
corporation: that the seal affixed to the foregoing instrument is 
the corporate seal of said corporation: and that said instrument 
was signed and sealed on behalf of said corporation by authority 
of its Board of Directors, and the said officers acknowledged 
said instrument to be the free act and deed of said corporation. 

IN WITNESS WHEREOF, I have hereunto set my hand and official 
seal. 

STATE OF HAWAII ) 

Notary Public, State of Hawaii 

My commission expires: Sbsf9c 

) ss. 
COUNTY OF MAUI ) 

on this I ~.J. day of Ap,..; 1 , 1992, before me 
appeared e.·CJ\uJ c • c~m(A'Or" and 1 

to me personally known, who, being by me duly sworn, did say that 
they are the Ut11ya I .A-IQNI~ and , 
respectively, of HAWAIIAN CO CIAL AND SUGAR COMPANY, a Hawaii 
corporation; that the seal affixed to the foregoing instrument is 
the corporate seal of said corporation: and that said instrument 
was signed and sealed on behalf of said corporation by authority 
of its Board of Directors, and the said officers acknowledged 
said instrument to be the free act and deed of said corporation. 

IN WITNESS WHEREOF, I have hereunto set my hand and official 
seal. 

Notary Public, State of Hawaii 

My commission expires: ='/;s11j-

4 
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. . • ' STATE OF HAWAII ) 
) ss. 

COUNTY OF MAUI ) 

on this 171' day of ~ 1 1992, before me 
appeared A~'r ~~ 1 to me personally known, who, 
being by me duly sworn, did say that he? is the Chairperson of 
the BOARD OF WATER SUPPLY of the County of Maui , and that the 
seal affixed to the foregoing instrument is the lawful seal ot 
the said BOARD OF WATER SUPPLY, and that the said instrument was 
signed and sealed on beha~~f the said BOARD OF WATER SUPPLY , 
and the said A~r""'<(Ve acknowledged the sai d 
instrument .. to be the free act and deed of the said BOARD OF WATER 

:"' ....... 
SUPPLY. 

IN WITNESS WHEREOF, I have hereunto set my hand and official 
seal. 

Notary Public, State of Hawaii 

My commission expires: l/11'1 /qlf 

5 

COM 0023 



., 
........ .. .. _- -

SICOJID AMBNDMBMT TO 
gMOJWUM( or QHDWTAHDIHG 

THIS AH"INDKEN"l', made and entered into thia _ .... 2_.51.oiltllo&h.___ day ot 

___ _.A..,p~r.,.i.,.l,.__ ___ , 19_!L, by and &llonqet EAST MAUI lRRIClTIOH 

COMPANY, LIMITED, a Hawaii corporation, whoa• mailinq addr••• i• 

P. o. Box 26a, Puunene, Hawaii 96714, referred to •• "EMI•, A ' 1 

HAWAII, IHC. , t!ttoUCJb ita ·41v1•1on, HAWAIIAN COJOIRRCIAL AND SUGAR 

COMPANY, a Rava11 corporation, who•• aailinq addre•• ia P. o . Box 

266, PUunene, Hawaii 96784, refarred to aa •ac ' a•, and the BOARD 

or WATER SUPPLY of tbe County of Maui, vbo .. principal plaoe of 

buaineaa and •ilin; addr••• ie ~00 8. Hivh street, Wailuku, Hawaii 
'F 

96793, re~erred to aa "BWS•, 

11%KlaaB%Jit 

..... 
WH~, on December 31, 1973, EMI, HC'S and BWS enterod into 

·-that camin MaJtOrandUII of Underatandinq, referrtad to aa the 

"Meaorandua•, relatinCJ, in part, to the collection and daliv~ry of 

water by EMI to, the maintenance of certain vat.ar collection 

facilitiea ot, and the turniahinCJ of water to BWS' and 

WHEREAS, on May 1, 1992, EMI. Hc•s and BWS entarGd into that 

certain Aaendaent to Moaorandua ot Underatandin9 relatin9 to the 

extension of the Memorandua from December 31, 1993 until Oocember 

31, 1995; ancS 

WHEREAS, the Memorandua permits BWS to withdraw up to 6,000 

qallons of water per twAnty-rour hour day to sorvo the Nahiku 

eo-unity 1 and 

~, the aaxt.ua daily u•ave ot the Nabiku co .. unity 1• 

\ 
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~.ea 

currently 12,600 9allona par day, and 

WHEREAS, BWS desire• to increase the withdrawal rate tor the 

Nahiku ·co .. unityJ nov, theratora, 

IH CONSIDERA~IOH ot the mutual proaia•• and a9ra .. anta 

hereinatte~ set forth, the partie• hereto a9ree •• follow•: 

1. Ita• 1 o~ tba Keaorandu. ia deletacl in 1 ta entirety ud 

aubatituted vitb tha tollovinga 

"1. Kablkv. EKI will continua to collect and deliver to 

BW8 at~ :ntea provided herein up to 20,000 qallona ot vatu­

par tvanty-four hour day to aarve the M•b t ba oomauni ty. The 

delivery point ahall be the aaae point aa pr•••ntly u•ed by 

EMI a net BW8." 

2. save and except a a aaend.ct herein, the MeJDorandUII, •• 

amended on Kay 1, 1992, ram~in• in Corea and atfaot. 

IN WITNESS WH!REOr, the partie• hereto have cauaec:l_ thia 

instrument to ba duly executed on tha date tirat above written. 
' 

!MI: 

~:·Lnn: 
Richard P. CAmeron 

(Please type or print nama above) 
Ita Executive Vice President 

(Please typa or print nama above) 
- ... t.ts secretary . 8 
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APPROVED AS TO FORM 
AND LEGALITY: 

A ' B HAWAII, INC. 
throuvb ita dlviaion 

HAW AI IAN COMMERCIAL AND SUGAR 

~ 
J h ate ard r. <>•ron (Pl•••• t~ or print na- abovet 
Ita senior Vice Proai4eat . . . . 

. ' '. j' 

BWSI 
. ·-·· .•• , . BOARD OF WA'Ril SUPPLY ·::·.·~~ .. t · 

comrrY 01' MAD% ' ,, ... - ; - .• -. .t~ .. . 

A~~ .wrry 7ett• 
~ .. 'i\ Ita Cbairpers 

\ 
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STAT! OF HAWAII 

CITY ' COUNTY OF HONOLULU 

) 
) ss. 
) 

on thia zsth day of April, 1994, betore me appeared 
Richard F. cameron and Bavarly 3. Crean, to •• peraonally known , 
who, bainq by ma duly sworn, did say that they are tba !xacutive 
Viea Prasidant and Secretary, reapactivaly, ot EAST Xlut 
IRRIGATION COMPANY, LIMITED, a Hawaii corporation, that the aeal 
affiXed to the toragoi~ inetruaant ia the corporate •eal of aaid 
eorporatioa; and that aai4 inat:ruuat. waa •ipCMl aNI aealecl em 
behalf of sai4 eorpora~ion by authority of ita loard of 
Director•~ aad the aai4 offie~• _ackftovl.aved aaid inatruaanc to 
be tha free act and 4ead of ·~~4 ~rporation. · · ·:·· · - . · 

IN WITNESS WHEREOF, I have hereunto eat WI ha~ ~ otticial 
seal. ..,. 

f,J . 

STATE OF HAWAII 

CITY & COUNTY OF HONOLULU 

, . . 
) . 
) ss. 
) 

. . . .•. 

On this 25th day of April, 1994, before me appeared 
Richard F. Cameron and Beverly J. Green, to •• p6raonally known, 
who . bainq by ma duly ewom, di4 aay that thay are the Ienior 
Vice Preaidant and Secretary, raap•ctiv•ly, ot A'B-HAWAII, INC., 
throuqh ita divitllion HAWAIIAN COMMERCIAL ' SUCAR COMPANY, a . 
Hawaii corporation; that tha aaal affixed to the tore9oinq 
i natrumont: ia . th• corporate . aeal ot aaicl corporation' and that 
gaid i nstrument was oiqnad and •••l•d on behalf of aaid 
corporation by authority of ita Board of Directora, and th• aaid 
officers acknowledqed caid inatrum•nt to be the free aot and deed 
ot said corporation. 

IN WITNESS WHEREOF, I have hereunto set my hand ~nd otticial 
seal . 

f./ 
My co-iaaion expire•z WAc/ 

' \ 
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J, 

, ..... 

S\'AU or BAWU% 

COOH'l'l Or IClOI 

) 
) , 

• 
sa. 

. ; ...,. . . . -
Dl Wlua8 ww•emr. J baft ........ ad ~ W aa4 otftaial. 

1 . : .---~: - . ..... . ·. . .• . ... ~' 

-

• . ,. '·· .,r .... --.r-,. 10 , _ : -. • • t • ... • · . - · 
• • • f '· - · ~ .. ..... • - ~ • ...,.. 

·.. . .; -~- ; :~ ... _ ·. ~~:: .. ··~it') -~.;. ~ ....... ··#" 0 _, : • • .. • • •• • 

' . -:- . . . ~~· '~~':.~*:· ~.. . . ·~-~-:::· . ,: . - . . 
. . ~ --. ~~ . ,.... - - ·. . 
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··-
THIRD AMENDMENT TO 

MEMORANDUM OF UNDERSTANPING 

THIS AMENDMENT, made and entered into this ...3 no{ day of 
January 1 1996, by and among EAST MAUl IRRIGATION COMPANY 1 

LIMITED, a Hawaii corporation , whose mailing address i s P. o. 
Box 266, Puunene, Hawaii 96784, referred to as "EMI," A&B-HAWAII, 
INC., through its division HAWAIIAN COMMERCIAL & SUGAR COMPANY, a 
Hawaii corporation, whose mailing address is P. o. Box 266 , 
Puunene, Hawaii 96784, referred to as "HC&S," and the BOARD OF 
WATER SUPPLY of the County of Maui, whose principal place of 
business and mailing address is 250 s. High Street, Wailuku, 
Hawaii 96793, referred to as "BWS," 

W I T N E S S E T H: 

WHEREAS, the Memorandum of Understanding entered into on 
December 31, ·1973 by and among EMI, HC&S and BWS, which 
subsequently was amended by an Amendment dated May 1, 1992 and 
Second Xmendment dated April 25, 1994, permits BWS to withdraw up 
to 16 ~~~lion gallons of water per twenty-four hour periOd from 
the waii"oa Ditch system; and : 

~ ~ 
E . • . :. 

WH~S, the Wa1loa D1tch system prov1des, on aver~ge, 55\ 
of HC&s t-s water needs, is essential to HC&S's ability to pump the 
groundwtter wells which provide the other 45\ of HC&S ~s water 
needs, !lnd is necessary to run HC&S • s two mills and p\mps for 
HC&S's f6 brackish water wells in the central isthmus; and 

WHEREAS, on numerous occasions, BWS's right to withdraw 
water from the Wailoa Ditch System has, during times of extended 
drought, put HC&S under severe stress; and 

WHEREAS, the term of the Memorandum of Understanding is 
scheduled to terminate on December 31, 1995; and 

WHEREAS, the parties hereto desire to extend the Memorandum 
of Understanding for a period of one year; now, therefore, 

IN CONSIDERATION of the mutual promises and agreements 
hereinafter set forth, the parties hereto agree as follows: 

1. The following sentence is here,by added to the end of 
the first paragraph of Paragraph 3: 

"BWS agrees to use its best efforts to minimize its 
intake of water from the Wailoa Ditch system whenever 
the total flow in the Wailoa Ditch System drops below 
55 million gallons per twenty-four hour period, and to 
use i-ts--best eff.ol±s.-t.o-mo:ve fo~.axd-on- a t i mely...basis . 
with necessary steps, including the installation and 
utilization of surface water storage of peak flows, so 
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,. 

that BWS will be able to reduce its dependency on the 
Wailoa Ditch System whenever the total flow is below 
55 million gallons per twenty-four hour period." 

2. Paragraph 13 is hereby deleted in its entirety and 
substituted with the following: 

"13. ~. The term of this agreement shall be 
for twenty-three (23) years commencing January 1, 1974 
and terminating on December 31, 1996; provided, how­
ever, that this agreement may be extended from time to 
time by mutual agreement." 

3. Save and except as amended herein, the Memorandum of 
Understanding, as previously amended, shall remain in full force 
and effect. 

IN WITNESS WHEREOF, the parties hereto have caused this 
instrument to be duly executed on the date first above written. 

7 ,__..,"". 

EMI: 

IRRIGATION COMPANY, 

R chard F. Cameron 
Its Executive Vice President 

HC&S: 

-2-

THROUGH ITS DIVISION 
AND SUGAR COMPANY 
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APPROVED AS TO FORM 
AND LEGALITY: 

BWS: 

BOARD OF WATER SUPPLY, 
COUNTY OF MAUl 

above) 

Its Deputy Corporation counsel 
County of Maui 
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STATE OF HAWAII 

COUNTY OF MAUI 

) 
) ss. 
) 

On this ~th day of January, 1996, before me appeared 
RICHARD F. CAMERON, to me personally known, who, being by me duly 
sworn, did say that he is the Executive Vice President of EAST 
MAUl IRRIGATION COMPANY, LIMITED, a Hawaii corporation; that the 
seal affixed to the foregoing instrument is the corporate seal of 
said corporation; and that said instrument was signed and sealed 
on behalf of said corporation by authority of its Board of 
Directors, and the said officer acknowledged said instrument to 
be the free act and deed of said corporation. 

IN WITNESS WHEREOF, I have hereunto set my hand and official 
seal. 

STATE OF HAWAII 

CITY & COUNTY OF HONOLULU 

Notary Public, State of Hawaii 

My commission expires: 't/,Jq" 

) 
) ss. 
) 

On this 3~ day of January, 1996, before me appeared 
ALYSON J. NAKAMURA, to me personally known, who, being by me duly 
sworn, did say that -she is the secretary of EAST MAUI IRRIGATION 
COMPANY, LIMITED, a Hawaii corporation; that the seal affixed to 
the foregoing instrument is the corporate seal of said 
corporation; and that said instrument was signed and sealed on 
behalf of said corporation by authority of its Board of 
Directors, and the said officer acknowledged said instrument to 
be the free act and deed of said corporation. 

IN WITNESS WHEREOF, I have hereunto set my hand and official 
seal. 

/.J. 
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STATE OF HAWAII 

COUNTY OF MAUl 

) 
) ss. 
) 

--

On this ~\11 day of January, 1996, before me appeared 
RICHARD F. CAMERON, to me personally known, who, being by me duly 
sworn, did say that he is the Senior Vice President of 
A&B-HAWAII, INC., through its division HAWAIIAN COMMERCIAL & 
SUGAR COMPANY, a Hawaii corporation; that the seal affixed to the 
foregoing instrument is the corporate seal of said corporation; 
and that said instrument was signed and sealed on behalf of said 
corporation by authority of its Board of Directors, and the said 
officer acknowledged said instrument to be the free act and deed 
of said corporation. 

IN WITNESS WHEREOF, I have hereunto set my hand and official 
seal . 

L.. ~. 

STATE OF HAWAII 

CITY & COUNTY OF HONOLULU 

My commission expires: 

) 
) ss. 
) 

On this :3e.P day of January, 1996, before me appeared 
ALYSON J. NAKAMURA, to me personally known, who, being by me duly 
sworn, did say that she is the secretary of A&B-HAWAII, INC., 
through its division HAWAIIAN COMMERCIAL & SUGAR COMPANY, a 
Hawaii corporation; that the seal affixed to the foregoing 
instrument is the corporate seal of said corporation; and that 
said instrument was signed and sealed on behalf of said 
corporation by authority of its Board of Directors, and the said 
officer acknowledged said instrument to be the free act and deed 
of said corporation. 

seal. 

L .J. 

IN WITNESS WHEREOF, I have hereunto set my hand and official 

Notary Public, s~ot:HiWa11 

My commission expires: ~.s,;/1'1' 
1 
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STATE OF HAWAII 

COUNTY OF MAUI 

) 
) ss. 
) 

on this . of ~ey~9~e me appeared 
~A~I~ , to me personally known, who, being 

by me duly sworn , dld ay that 6he/ is the Chairperson of the 
BOARD OF WATER SUPPLY of the County of Maui, and that the seal 
affixed to the foregoing instrument is the lawful seal of the 
said BOARD OF WATER SUPPLY, and that the said instrument was 
signed and sealed on b~alf of the said BOARD OF WATER SUPPLY, 
and the said ,(..,/111-r~ f\7 #'Hh-Y~ acJtnowledged the 
said instrument to be the free act~d deed of the said BOARD OF 
WATER SUPPLY. 

IN WITNESS WHEREOF, I have hereunto set my hand and official 
seal. 

NoarypiibliCIStatf Hawaii 

My commission expires: 4/le; 1'18 
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FOURTH AMENDMENT TO 
MEMORANDUM OF UNDERSTANDING 

THIS AMENDMENT, made and entered into this ~0~ day of 
December, 1996, by and between EAST MAUI IRRIGAT ON COMPANY, 
LIMITED, a Hawaii corporation, whose business mailing address is 
P . o . nox 266, Puunene, Hawaii 96784, referred to as "EMI," 
A&'8-HAWJ.II, INC., through its division, HAWAIIAN COMMERCIAL & 
SUGAR COMPANY, a Hawaii corporation, whose mailing address is 
P. o. Box 266, Puunene, Hawaii 96784, referred to as "HC&S," and 
the BOARD OF WATER SUPPLY of the County of Maui, whose principal 
place of business and mailing address is 200 s. High Street, 
Wailuku, Hawaii 96793, referred to as "BWS," 

WHEREAS, on December 31, 1973, EMI, HC&S and BWS entered i nto 
that certain Memorandum of Understanding, which subsequently was 
amended by an Amendment dated May 1, 1992, Second Amendment dated 
April 25, ~ 1994, Third Amendment dated January 3, 1996 and Agree­
ment Re ~973 Memorandum of Understanding, Repairs to Waikamoi 
Water syij"tem, Construction of Reservoir at Kamole Weif" dated 
March 21 , ~ 1996 (the Memorandum of Understanding, as so amended, 
is herei~fter referred to as the "Memorandum") , relating.': in part 
to the o-R:eration, maintenance and repair of the Waikamoi water 
system; and 

WHERiAs, the term of the Memorandum is scheduled to terminate 
on Oecemb~r 31, 1996; and 

WHEREAS, the parties hereto desire to extend the Memorandum 
for a period of one year; and 

WHEREAS, on March 21, 1996, EMI, HC&S, and BWS entered into 
that certain Agreement Re 1973 Memorandum of Understanding , 
Repairs to Waikamoi Water System, Construction of Reservoir at 
Kamole Weir, relating to BWS using its best efforts to fund as 
expeditiously as possible the repairs currently necessary, i n the 
discretion of EMI, to the Waikamoi Upper Flume, referred to as 
the "Flume"; and 

WHEREAS, the Flume is under the operational jurisdiction of 
EMI as provided in the Memorandum; and 

WHEREAS, the redwood covers, trestles, footings, braces, etc. 
ot the Flume, are in need of replacement to maintain proper water 
transmission for the Upper Kula Water System; and 

WHER~~s, the Flume is now in a state of major disrepair ~~d 
there i s concern that it may fail; and 

· WHEREAS, extensive and-subst-an~al dama-q-es to the Waikamoi 
collection and conveying and storage facilities owned by BWS due 

73ri'IWfto2 
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e · 
to acts of God or events beyond the control of EMI requiring 
restoration or replacement of the facilities is the respon­
sibility of BWS; and 

WHEREAS, EMI represents that, due to the sensitive nature of 
the ecological resources of the area serving as a source of 
domestic water, and its inaccessibility and varied terrain, EMI 
must limit access to its Waikamoi lands; and 

WHEREAS, EMI reconstructed the Flume back in 1974-75, and is 
very familiar with both the Waikamoi water system and the area; 
and 

WHEREAS, BWS has budgeted $60,000.00 for the necessary main­
tenance and repair of the Flume for fiscal year 1996-1997; and 

WHEREAS, BWS had previously purchased redwood lumber for the 
repairs to the Flume, which lumber was determined to be in­
adequate for said repairs; now, therefore, 

IN CONSIDERATION of the mutual promises and agreements here­
inafter set forth, the parties hereto agree as follows: 

-1· The fourth . paragraph of Paragraph 2 is deleted in its 
entirety and substituted with the following: 

"Extensive and substantial damages to the collec­
tion and conveying and storage facilities owned by BWS 
as provided herein due to acts of God or events beyond 
the control of EMI requiring restoration or replacement 
of the facilities shall be the responsibility of BWS. 
Actual restoration and replacement of existing facili­
ties shall be. subject to budgetary limitations of BWS, 
which agrees to exercise reasonable judgment and good 
faith to include the costs, or portions thereof, of 
restoration and replacement in the ensuing budget or 
budgets. Actual restoration and replacement of addi­
tional facilities constructed by EMI shall be made at 
the discretion of BWS, which decision shall be final 
and shall not be subject to arbitration. With regard 
to restoration of the Waikamoi Upper Flume required by 
damages, existing as of December 17, 1996, to the 
facilities (herein called the "1996 Repairs"), BWS 
shall use its best efforts to fund as expeditiously as 
possible the repairs deemed necessary in the discretion 
of EMI. BWS and EMI agree to begin the 1996 Repairs as 
soon as practicable and to coordinate with each other 
to undertake such repairs. If the Waikamoi Upper Flume 
fails or suffers a major disruption due to the delay in 
funding thes~ necessary repairs, BWS shall not .be per­
mitted to compensate for the reduction of Waikamoi 
sys·t.em--wa.ter b.y _ _ taki..nq_ water from the Wailea Ditch 
System. The exact nature, scope and total cost of the 
1996 Repairs, including total reasonable reimbursement 
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for labor (including overhead), 
EMI proceeds with the repairs, 
fiscal year ending June 30, 
$60,000.00. 11 

will not be known· until 
but the cost during the 
1997 shall not exceed 

2. With regard to the 1996 Repairs referred to in the new 
fourth paragraph of Paragraph 2 described above: 

a. EMI shall be responsible for designating the materials 
needed for the- repairs, but shall not be responsible 
forany problems arising out of or related to the con­
dition of the materials. 

b. BWS shall be responsible for ordering and purchasing 
all materials, including replacement of any materials 
that do not meet full . specifications (e.g., replacement 
of that portion of BWS' s previously-purchased lumber 
that EMr determines cannot be salvaged), and for the 
condition of the materials and delivery of. sam~ to the 
jobsite- location designated- by EMI, r eferred to as the 
"Jobsite." 

c. EMI shall, to the extent- feasible in its sole discre­
tion, salvage as much of BWS's previously-purchased 
redwood lumber (119 pieces 2"xl2"x18' dimension, con 
heart, RS, and 279 pieces 2"Xl2"x20' dimension, con 
heart, RS), referred to as "Salvaged Lumber," for the 
repairs to the Flume, said salvage to include milling 
the redwood to proper dimensions at cost to BWS not to 
exceed $2,500.00 for labor. 

d. BWS shall provide delivery of the Salvaged Lumber to 
the milling site designated by EMI, and later to the 
Jobsite. 

e. BWS shall provide a container for weather and security 
protection of all redwood lumber and all other 
materials delivered to the Jobsite for the repairs. 

f. EMI shall apply the non-skid surface treatment in 
accordance to the manufacture's recommendations. 

g. EMI shall be responsible for any loss or damage to 
materials accepted at the Jobsite in the event such 
loss or damage arises directly and solely from EMI 's 
negligence, but EMI shall not be deemed a bailor or 
warehouseman with respect to such materials. 

h. BWS shall make payment on said invoices within 30 days 
after receipt, and agrees that i~tc=-ost will accrue on 
late payments at the rate of 12% per annum . 

3. Paragraph 3 is hereby replaced i n its entirety with the 
following: 

-3-
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11 3. Wailoa Ditch. From the waters collected by 

EMI in the Wailoa Ditch System, EMI will make available 
to BWS up to 8-1/2 million gallons of water per twenty­
four hour period, allocated as follows: up to 7 million 
gallons of water per twenty-four hour period from the 
Kamole Weir delivery point, and up to 1-1/2 million 
gallons of water per twenty-four hour period from the 
Hamakua Ditch delivery point to serve the needs of the 
Kula Agricultural Park (pursuant to the letter dated 
July 27, 1982 from HC&S and EMI to the Department of 
Water Supply of the County of Maui). The foregoing is 
subject to the limitations on withdrawal set forth in 
the Agreement Re 1973 Memorandum of Understanding, 
Repairs to Waikamoi Water System, Construction of 
Reservoir at Kamole Weir, dated March 21, 1996. BWS 
agrees to use its best efforts to minimize its intake 
of water from the Wailoa Ditch System whenever the 
total flow in the Wailoa Ditch System drops below 
55 million gallons per twenty-four hour period, and to 
use its best efforts to move forward on a timely basis 
with necessary steps, including the installation and 
utilization of surface water storage of peak flows, so 
that BWS will be able to reduce its dependency on the 
Wailoa Ditch System whenever the total flow is below 
55 million gallons per twenty-four hour period. 

Waters from the Wailoa Ditch shall be delivered to 
BWS at the following points presently used by EMI/HC&S 
and BWS: 

Kamole Forebay and Hamakua Ditch near 
Reservoir 40." 

4. With regard to the construction of the proposed reser­
voir at Kamole Weir, BWS warrants that it will use its best 
efforts to meet, or cause to be met, the deadlines set forth in 
the engineering schedule attached hereto as Exhibit "A" and 
incorporated herein by reference. The parties agree to discuss 
modification of the '8-1/2 million gallons of water per twenty­
four hour period' amount, referred to in Section 3 above, when 
the proposed reservoir comes on line. 

5. Paragraph 13 is hereby deleted in its entirety and sub­
stituted with the following: 

"13. Term. The term of this agreement shall be 
for twenty-four (24} years commencing January 1, 1974 
and terminating on December 31 1 1997; provided, how­
ever, that this agreement may be extended from time to 
time by mutual agreement." 

6. Save and-except as amended herein-, -the-M-emorandum 1 as 
previously amended, shall remain in full force and effect . 
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IN WITNESS WHEREOF, the parties hereto have caused this 
instrument to be duly executed on the date first above written. 

EMI: 

EAST MAUI IRRIGATION COMPANY, 
LIMITED 

AlySOJ: akamura 
Its Secretary 

HC&S: 

A&B-HAWAII, INC., THROUGH ITS DIVISION 
HAWAIIAN COMMERCIAL AND SUGAR COMPANY 

AiY!i J Nakamura 
Its Secretary 

BWS: 

BOARD OF WATER SUPPLY 
COUNTY OF MAUl 

Counsel 
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STATE OF HAWAII 
City & County of Honolulu SS. 
COU!i'i'¥ 9F lQUI 

4. J anuary , 1 9 9 7 G. Stephen Holad. 
on this ~ ltlL day of Deeealaer, 199' 1 before me appeared,.... 

RICIP~~ F. CAMERON, to me personally known, who, being by me duly 
sworn, did say that he is the Bxeo't:)t:ive Vice President of EAST 
MAUl IRRIGATION COMPANY, LIMITED, a Hawaii corporation; that the 
seal affixed to the foregoing instrument is the corporate seal of 
said corporation; and that said instrument was signed and sealed 
on behalf of said corporation by authority of its Board of 
Directors, and the said officer acknowledged said instrument to 
be the free act and deed of said corporation. 

IN WITNESS WHEREOF, I have hereunto set my hand and official 
seal. 

STATE OF HAWAII 

CITY & COUNTY OF HONOLULU 

My commission expires: 

) 
) ss. 
) 

on this .3~r~ day of December, 1996, before me appeared 
ALYSON J. NAKAMURA, to me personally known, who, being by me duly 
sworn, did say that she is the Secretary of EAST MAUI IRRIGATION 
COMPANY, LIMITED, a Hawaii corporation; that the seal affixed to 
the foregoing instrument is the corporate seal of said corpora­
tion; and that said instrument was signed and sealed on behalf of 
said corporation by authority of its Board of Directors, and the 
said officer acknowledged said instrument to be the free act and 
deed of said corporation. 

IN WITNESS WHEREOF, I have hereunto set my hand and official 
seal. L . .s. 

My commission expires: 
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STATE OF HAWAII 
City & County of Honolulu 

COUU'i'Y OF UAUI 

) 
) ss. 
) 

January , 1997 G. St ephen Hol aday 
on this ~..t.L- day of DeoeMer, 199i, before me appearedA 

RICII:A:RB F. ClsHER9N, to me personally known, who, being by me duly 
sworn, did s ay t hat he i s t he Senior Vice President of 
A&B-HAWAII, INC., through i ts division HAWAIIAN COMMERCIAL & 
SUGAR COMPANY, a Hawaii corporation; that the seal affixed to the 
foregoing i nstrument is the corporate seal of s aid corporation; 
and that said instrument. was signed and sealed on behalf of said 
corporation by authority of its Board of Directors, and the said 
officer acknowledged said instrument to be the fre~ act and deed 
of said corporation. 

IN WITNESS WHEREOF, I have hereunto set my hand and official 
seal. 

STATE OF HAWAII 

CITY & COUNTY OF HONOLULU 

My commission expires : 

) 
) ss. 
) 

On this .3"nl day of December, 1996, before me appeared 
ALYSON J. NAKAMURA, to me personally known, who, being by me duly 
sworn, did say that she is the Secretary of· A&B-HAWAII, INC. , 
through its division HAWAIIAN COMMERCIAL & SUGAR COMPANY, a 
Hawaii corporation; that the seal affixed to the f oregoing 
instrument is the corporate seal of said corporation; and that 
said instrument was signed and sealed on behalf of said corpora­
tion by authority of its Board of Directors, and the said officer 
acknowledged said instrument to be the free a ct a nd deed of said 
corporation. 

IN WITNESS WHEREOF, I have hereunto set my hand and official 
seal. 

L. ~ . 

Notary Public~e o f Hawaii 

My commission exp i res: /~~~ 
I 
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STATE OF HAWAII 

ss. 
COUNTY OF MAUI 

on this .;1.7-tkJ d~y of December, 1996, before me appeared 
l{t'f'TYJI? ~!f:z , to me personally known, who, being 

by me duly sworn, dl.d say that shu is the Chairperson of the 
BOARD OF WATER SUPPLY of the County of Maui, and that the seal 
affixed to the foregoing instrument is the lawful seal of the 
said BOARD OF WATER SUPPLY, and that the said instrument was 
signed and sealed on ~E¥talt of ,t,he said BOARD OF WATER SUPPLY, 
and the said N.,rnv. ?i 1-tz.. acknowledged the 
said instrument to be the free act and deed of the said BOARD OF 
WATER SUPPLY. 

IN WITNESS WHEREOF, I have hereunto set my hand and official 
seal. 

Not~ Hawaii 

My commission expires: -4/tq lqtj 
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ORIGINAL • 
FIFTH AMENDMENT TO 

MEMORANDUM OF UNDERSTANDING 

THIS AMENDMENT, made and entered into this 2.c-t~ day of . 
January, 1998, by and between EAST MAUI IRRIGATION COMPANY, 
LIMITED, a Hawaii corporation, whose business mailing address is 
P. o. Box 266, Puunene, Hawaii 96784, referred to as "EMI," 
A&B-HAWAII, INC., through its division, HAWAIIAN COMMERCIAL & 
SUGAR COMPANY, a Hawaii corporation, whose mailing address is 
P. o. Box 266, Puunene, Hawaii 96784, referred to as "HC&S," and 
the BOARD OF WATER SUPPLY of the County of Maui, whose principal 
place of business and mailing address is 200 S . High Street , 
Wailuku, Hawaii 96793, referred to as "BWS," 

WHEREAS, on December 31, 1973, EMI, HC&S and BWS entered into 
that certain Memorandum of Understanding, which subsequently was 
amended QY an Amendment dated May 1, 1992, Second Amendment dated 
April 25 ,~ 1994, Third Amendment dated January 3, 1996, Fourth 
Amendment.~ dated December 30, 1996, Agreement Re 1973 MelJiorandum 
of Under~~anding, Repairs to Waikamoi Water System, Construction 
of Reser~ir at Kamole Weir dated March 21, 1996, and Add~ndum to ~ 
Fourt~ ~endment dated May .6' 1997. (the Memorandum or Under-~: f 
stand1ng ~ as so amended, 1s here1nafter referred to .as the . 1 
"Memorandum"), relating in part to the operation, maintenance and \ 
repair o s : the Waikamoi water system; and ·.. -

1\ _,. • 

WHEREAS, the term of the ~emorandum is scheduled to terminate~ ,. 
on December 31, 1997; and _ 

:- - ~ ,· 
WHEREAS, the parties hereto desire to extend the MemorandumJ. 

for a period of one year; and 

1
. 

WHEREAS, on March 21, 199 6, EMI, HC&S, and BWS entered into .. 
that certain Agreement Re 1973 Memorandum of Understanding, _:. 
Repairs to Waikamoi Water System, construction of Reservoir at 
Kamole Weir, relating to BWS using its best efforts to fund as 
expeditiously as possible the repairs currently necessary, in the 
discretion ,of EMI, to the Waikamoi Upper Flume, referred to as 
the "Flume"; and 

WHEREAS, BWS budgeted $60, 000.00 for the necessary mainte­
nance and repair of the Flume for fiscal year 1996-1997; and 

WHEREAS, BWS has budgeted $60,000.00 for the necessary main­
tenance and repair of the Flume for fiscal year 1997-1998; and 

WHEREAS, EMI has agreed to provide BWS with an additional 
175,000 gallons p~r day from the Wailea Ditch System; 

NOW, TH-ER-E-FeRE1 in -cons±-d·eration of the mutual promises and 
agreements hereinafter set forth, the parties agree as follows: 
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1. The fourth paragraph of Paragraph 2 is deleted in its 
entirety and substituted with the following: 

"Extensive and substantial damages to the collection 
and conveying and storage facilities owned by BWS as 
provided herein due to acts of God or events beyond the 
control of EMI requiring restoration or replacement of 
the facilities shall be the responsibility of BWS. 
Actual restoration and replacement of existing facili­
ties shall be subject to budgetary limitations of BWS 1 

which agrees to exercise reasonable judgment and good 
faith to include the costs 1 or portions thereof 1 of 
restoration and replacement in the ensuing budget or 
budgets. Actual restoration and replacement of addi­
tional facilities constructed by EMI shall be made at 
the discretion of BWS 1 which decision shall be final 
and shall not be subject to arbitration. With regard 
to restoration of the Waikamoi Upper Flume required by 
damages, existing as of December 17, 1996, to the 
facilities (herein called the "1996 Repairs"), BWS 
shall use its best efforts to fund as expeditiously as 
possible the repairs deemed necessary in the discretion 
of EMI . . BWS and EMI agree to begin the 1996 Repairs as 
soon as :;practicable and to coordinate with each other 
to undertake such repairs. If the Waikamoi Upper Flume 
fails or suffers a major disruption due to the delay in 
funding these necessary repairs, BWS shall not be 
permitte~ to compensate for the reduction of Waikamoi 
system water by taking. water from . the Wailea Ditch 
s~stem. The exact nature,· scope and total cost of the 
1996 Repairs, including total reasonable reimbursement 
for labor (including overhead), will not be known until 
EMI proceeds with the repairs, but the cost during the 
fiscal year ending June 30, 1998 shall not exceed the 
sum of $60,000,00 and any additional funds appropriated 
by the BWS during such fiscal year pursuant to its best 
efforts obligations to expeditiously fund the 1996 
Repairs." 

2. The first sentence of Paragraph 3 is hereby replaced. in 
its entirety with the following: 

"From the waters collected by EMI in the Wailoa Ditch 
System, EMI will make available to BWS up to 8. 675 
million gallons of water per twenty-four-hour period, 
allocated as follows: up to 7.175 million gallons of 
water per twenty-four-hour period from the Kamole Weir 
delivery point, and up to 1-1/2 million gallons of 
water per twenty-four-hour period from the Hamakua 
Ditch deli very point to serve the needs of the Kula 
Agricultural Park (pursuant to the letter dated 
July 27, 1982 from HC&S and EMI to the Department of 
Water Supply of the County -or M:aui) . " 
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J. Paragraph 13 is hereby deleted in its entirety and sub­
stituted with the following: 

11 13. Term. The term of this agreement shall be for 
twenty-five (25) years commencing January 1, 1974 and 
terminating on December 31 1998; provided, however, 
that this agreement may be extended from time to time 
by mutual agreement." 

4. Save and except as amended herein, the Memorandum, as 
previously amended, shall remain in full force and effect. 

s. Facsimile signatures shall be deemed valid as original 
signatures. However, each party shall forward original signature 
pages to the other parties upon execution. 

6. This Amendment may be executed in counterpart signature 
pages. 

IN WITNESS WHEREOF, the parties hereto have caused this 
instrument to be duly executed on the date first above written. 

73momo6 

EMI: 

EAST MAUl IRRIGATION COMPAN~, 
LIMITED 

ay 
'o'"l:-et!~'t"e'S'::l''et€~ !xec. VIC! PRESID&(f 

HC&S: 

A&B-HAWAII, INC., THROUGH ITS DIVISION 
HAWAIIAN COMMERCIAL AND SUGAR COMPANY 

Alys Nakamura 
Its Secretary 
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APPROVED AS TO 7L 
AND LEGALITY: 

~u~-

73mcmo6 

BWS: 

BOARD OF WATER SUPPLY 

Dervin o. Leis 
Its Chairperson 
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STATE OF HAWAII 

CITY & COUNTY OF HONOLULU 

) 
) SS: 
) 

on this 23rd day of February 1998, ·before me 
appeared G. STEPHEN HOLADAY , to me personally known, who , being 
by me duly sworn or affirmed, did say that he is the Executive 
Vice President of EAST MAUI IRRIGATION COMPANY, LIMITED, a Hawaii 
corporation; that the seal affixed to the foregoing instrument i s 
the corporate seal of said corporation; and that said instrument 
was signed and sealed on behalf of said corporation by authority 
of its Board of Directors, and the said officer acknowledged said 
instrument to be the free act and deed of said corporation. 

IN WITNESS WHEREOF, I have hereunto set my hand and official 
seal. 

STATE OF HAWAII 

CITY & COUNTY OF HONOLULU 

Notary Public, S te of Hawai i 

My Commission Expires : 

) 
) SS: 
) 

7/15/98 

On this 27th day of February 1998, before me 
appeared ALYSON J. NAKAMURA, to me personally known, who, being 
by me duly sworn or affirmed, did say that she is the Secretary 
of -EAST MAU! IRRIGATION COMPANY, LIMITED, '· a ·Haw-aii "'corp6ration; · 
that the seal affixed to the foregoing instrument is the corpo­
rate seal of said corporation; and that said instrument was 
signed and sealed on behalf of said corporation by authority of 
its Board of Directors, and the said officer acknowledged said 
instrument to be the free act and deed of said corporation. 

IN WITNESS WHEREOF, I have hereunto set my hand and official 
seal. 

L . .!. 

My Commi..sS-lon- Exp-i-F-es : -7-/ -15 (% 
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STATE OF HAWAII 

CITY & COUNTY OF HONOLULU 

) 
) ss: 
) 

On this 23rd day of February 1998, before me 
appeared G. STEPHEN HOLADAY, to me personally known, who, being 
by me duly sworn or affirmed, did say that he is the Senior Vice 
President of A&B-HAWAII, INC., a Hawaii corporation; that the 
seal affixed to the foregoing instrument is the corporate seal of 
said corporation; and that said instrument was signed and sealed 
on behalf of said corporation by authority of its Board of 
Directors, and the said officer acknowledged said instrument to 
be the free act and deed of said corporation. 

IN WITNESS WHEREOF, I have hereunto set my hand and official 
seal. 

L.J . 
Notary Pub~e of Hawaii 

My Commission Expires: 7/15/98 

STATE OF HAWAII ) 

CITY & COUNTY OF HONOLULU 
) SS: 
) 

On this 27th day of February 1998, before me 
appeared ALYSON J. NAKAMURA, to me personally known, who, being 
by me duly sworn or affirmed, did say that she is the Secretary 
of A&B-HAWAII, INC., a Hawaii corporation; that the seal affixed 
to the foregoing instrument is the corporate seal of said 
corporation; and that said instrument was signed and sealed on 
behalf of said corporation by authority of its Board of 
Directors, and the said officer acknowledged said instrument to 
be the free act and deed of said corporation. 

IN WITNESS WHEREOF, I have hereunto set my hand and official 
seal. 

L.J . Notary Public, St e of Hawa11 

My Commission-. Expires: 7/15-/9-8 
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STATE OF HAWAII 
ss. 

COUNTY OF MAUI 

:t='~YU4l.r-/ 
on this 1 z:ttv day of JaRtaary~ 1998, before me appeared 

=-p,.r-v\""' :D. L-e-i.5 , to me personally known, who, being 
by me duly sworn, did say that he.- is the Chairperson of the 
BOARD OF WATER SUPPLY of the County of Maui, and that the seal 
affixed to the foregoing instrument is the lawful seal of the 
said BOARD OF WATER SUPPLY, and that the said instrument was 
signed and sealed on behalf of the said BOARD OF WATER SUPPLY, 
and the said -o~ .....-v,\ .. , 2 . L-.e..i..s acknowledged the 
said instrument to be the free act and deed of the said BOARD OF 
WATER SUPPLY. 

IN WITNESS WHEREOF, I have hereunto set my hand and official 
seal. 

No~awaii 
My commission expires: 41 rq (q8 
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.,. • 
SIXTH AMENDMENT TO 

MEMORANDUM OF UNDERSTANDING 

THIS AMENDMENT, made and entered into this .:?f'-tt..l day of 
December, 1998, and effective as of December 31, 1998, by and 
between EAST MAUl IRRIGATION COMPANY, LIMITED, a Hawaii 
corporation, whose business mailing address is P. o. Box 266, 
Puunene, Hawaii 967 84, referred to as "EMI," A&B-HAWAII, INC., 
through its division, HAWAIIAN COMMERCIAL & SUGAR COMPANY, a 
Hawaii corporation, whose mailing address is P. o. Box 266, 
Puunene, Hawaii 96784, referred to as "HC&S," and the BOARD OF 
WATER SUPPLY of the County of Maui, whose principal place of 
business and mailing address is 200 s. High Street, Wailuku, 
Hawaii 96793, referred to as "BWS," 

WHEREAS, on December 31, 1973, EMI, HC&S and BWS entered 
into that - certain Memorandum of Understanding, which subsequently 
was amen4hd by an Amendment dated May 1, 1992, Second Amendment =. . dated Ap~1l 25, 1994, Th1rd Amendmen~ dated January 3, 1996, 
Fourth Amendment dated December 30, 1996, Agreement Re 1973 
Memorandwq of Understanding, Repairs to Waikamoi Water System, 
construcUon of Reservoir at Kamole Weir dated March 21, 1996, 
Addendum · to Fourth Amendment dated May 6, 1997, and Fifth 
Amendment dated January 20, 1998 {the Memorandum of Under­
standing, as so amended, is hereinafter referred to as the 
"Memorandum"}, relating in part to the operation, maintenance and 
repair o( the Waikamoi water system; and 

WHEREAS, the term of the Memorandum is scheduled to 
terminate on December .j1, 1998; and 

WHEREAS, the parties hereto desire to extend the Memorandum 
for a period of one year; and 

WHEREAS, on March 21, 1996, EMI, HC&S, and BWS entered into 
that certain Agreement Re 1973 Memorandum of Understanding, 
Repairs to Waikamoi Water System, Construction of Reservoir at 
Kamole Weir, relating to BWS using its best efforts to fund as 
expeditiously as possible the repairs currently necessary, in .the 
discretion of EMI, to the Waikamoi Upper Flume, referred to as 
the "Flume"; and 

WHEREAS, BWS budgeted $60, 000. 00 for the necessary mainte­
nance and repair of the Flume for fiscal year 1997-1998; and 

WHEREAS, BWS has budgeted $60,000.00 for the necessary main­
tenance and repair of the Flume for fiscal year 1998-1999; 

NOW, THEREE~--in consideration of the mutual promises and 
agreements hereinafter set forth, the parties agree as follows: 
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1. BWS agrees to make available and to utilize the 
$60,000.00, budgeted in the fiscal year 1998-1999 budget, for the 
necessary repair and maintenance of the Flume. 

2. Paragraph 13 is hereby deleted in its entirety and sub­
stituted with the following: 

"13. Term. The term of this agreement shall be for 
twenty-six ( 26) years commencing January 1 , 197 4 and 
terminating on December 31, 1999; provided, however, 
that this agreement may be extended from time to t ime 
by mutual agreement." 

3. Save and except as amended herein, the Memorandum, as 
previously amended, shall remain in full force and effect. 

IN WITNESS WHEREOF, the parties hereto. ·have caused this 
instrument to be duly executed on the date first above written. 

. ' 

7.lm.mo6 

EMI: 

EAST MAUI IRRIGATION COMPANY, 
LIMITED 

Its Secretary 

HC&S : 

A&B-HAWAII, INC., THROUGH ITS DIVISION 
HAWAI IAN COMMERCIAL AND SUGAR COMPANY 

Its Secretary 
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Gary w. Zak~an 

BWS: 

BOARD OF WATER SUPPLY 
COUNTY OF MAUl 

Robert Tak1tani 
Its Chairperson 

Deputy Corporation Counsel 
county of Maui 
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STATE OF HAWAII 

COUNTY OF MAUI 

) 
) ss. 
) 

On this J.J1~ day of December, 1998, before me appeared 
G. STEPHEN HOLADAY, to me personally known, who, being by . me duly 
sworn, did say that he is the Executive Vice President of EAST 
MAUl IRRIGATION COMPANY, LIMITED, a Hawaii corporation; that the 
seal affixed to the foregoing instrument is the corporate seal of 
said corporation; and that said instrument was signed and sealed 
on behalf of said corporation by authority of its Board of 
Directors, and the said officer acknowledged said instrument to 
be the free act and deed of said corporation. 

IN WITNESS WHEREOF, I have hereunto set my hand and official 
seal. 

STATE OF HAWAII 

CITY & COUNTY OF HONOLULU 

Notary Public, State of Hawai1 

My commission expires: GIIO/;t..Doo 

ss. 

on this ;:;Jrll day of December, 1998, before me appeared 
ALYSON J. NAKAMURA, to me personally known, who, being by me duly 
sworn, did say that she is the Secretary of EAST MAUI IRRIGATION 
COMPANY, LIMITED, a Hawaii corporation; that the seal affixed to 
the foregoing instrument is the c orporate seal of said corpora­
tion; and that said instrument was signed and sealed on behalf of 
said corporation by authority of its Board of Directors, and the 
said officer acknowledged said instrument to be the free act and 
deed of said corporation. 

IN WITNESS WHEREOF, I have hereunto set my hand and official 
seal. 
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STATE OF HAWAII 
ss. 

COUNTY OF MAUl 

on this J.C,Hv day of December, 1998, before me appeared 
G. STEPHEN HOLADAY, to me personally known, who, being by me duly 
sworn, did say that he is the Senior Vice President of 
A&B-HAWAII, INC., through its division HAWAIIAN COMMERCIAL & 
SUGAR COMPANY, a Hawaii corporation; that the seal affixed to the 
foregoing instrument is the corporate seal of said corporation; 
and that said instrument was signed and sealed on behalf of said 
corporation by authority of its Board of Directors, and the said 
officer acknowledged said instrument to be the free act and deed 
of said corporation. 

IN WITNESS WHEREOF, I have hereunto set my · hand and official 
seal. 

STATE OF HAWAII 

CITY & COUNTY OF HONOLULU 

Notary Public, State of Hawai1 

My commission expires: £\\ to/ADoo 

) 
) ss. 
) 

On this .:;1711 day of December, 1998, before me appeared 
ALYSON J. NAKAMURA, to me personally known, who, being by me duly 
sworn, did say that she is the Secretary of A&B-HAWAII, INC., 
through its division HAWAIIAN COMMERCIAL & SUGAR COMPANY, a 
Hawaii corporation; that the seal affixed to the foregoing 
instrument is the corporate seal of said corporation; and that 
said instrument was signed and sealed on behalf of said corpora­
tion by authority of its Board of Directors, and the said officer 
acknowledged said instrument to be the free act and deed of said 
corporation. 

IN WITNESS WHEREOF, I have hereunto set my hand and official 
seal. 
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STATE OF HAWAII 

COUNTY OF MAUI 

) 
) 
) 

ss. 
, 

:--., On this .;<(, 14/ day of ';/::::::::t :.~?,1 before me appeared 
~~~~~ , to me personall y known, who, being 

by me duly sworn, did say that ~ is the Chairperson of the 
BOARD OF WATER SUPPLY of the County of Maui, a nd that the seal 
affixed to the foregoing instrument is the lawful seal of the 
said BOARD OF WATER SUPPLY, and that the said instrument was 
signed and sealed op behal'= of the said BOARD OF WATER SUPPLY , 
and the said :RQ {Qe.,..y-f:: t:S,_-~~ acknowledged the 
said instrument to be the free act and deed of the said BOARD OF 
WATER SUPPLY. 

IN WITNESS WHEREOF, I have hereunto set .my · hand and official 
seal. 

~waH 
V ~ n Wet/.5 /. 

My cornmis~ion e xpires: 4(/Cf 2t:JOL 
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SEVENTH AMENDMENT TO 
MEMORANDUM OF UNDERSTANDING 

THIS AMENDMENT, made and entered into this ,_.q day of 
December, 1999, and effective as of December 31, 1999, by and 
between EAST MAUl IRRIGATION COMPANY, LIMITED, a Hawaii corpora­
tion, whose business mailing address is P. 0. Box 266, Puunene, 
Hawaii 96784, referred to as "EMI," A&B-HAWAII, INC., through its 
division, HAWAIIAN COMMERCIAL & SUGAR COMPANY, a Hawaii corpora­
tion, whose mailing address is P. 0. Box 266, Puunene, Hawaii 
96784, referred to as "HC&S," and the BOARD OF WATER SUPPLY of 
the county of Maui, whose principal place of business and mailing 
address is 200 s. High Street, Wailuku, Hawaii 96793, referred to 
as "BWS," 

W!{EREAS, on December 31, 1973, EMI, HC&S and BWS entered 
into that certain Memorandum of Understanding, which subsequently 
was a~nded by an Amendment dated May 1, 1992, second -Amendment 
dated ~April 25, 1994, Third Amendment dated January.--3, 1996, 
Fourth~ Amendment dated December 30, 1996, Agreement . Re 1973 
Memorandum of Understanding, Repairs to Waikamoi Water system, 
constr:uction of Reservoir at Kamole Weir dated March-21, 1996 
{"1996:. Agreement"), Addendum to Fourth Amendment dated May 6, 
1997, yifth Amendment dated January 20, 1998, and Sixth Amendment 
dated December 28, 1998 (the Memorandum of Understanding, as so 
amended, is hereinafter referred to as the "Memorandum"), 
relating in part to the collection and delivery of water by EMI 
to BWS, and to the operation, maintenance and repair of the 
Waikamoi water system; and 

WHEREAS, the term of the Memorandum is scheduled to termi­
nate on December 31, 1999; and 

WHEREAS, the parties hereto desire to extend the Memorandum 
for a period of two months; 

NOW, THEREFORE, in consideration of the mutual promises and 
agreements hereinafter set forth, the parties agree as follows: 

1. Paragraph 13 of the Memorandum is hereby deleted in its 
entirety and substituted with the following: 

"13. ~- The term of this agreement shall be for 
twenty-six (26) years and two (2) months commencing 
January 1, 1974 and terminating on February 29, 2000; 
provided, however, that this agreement may be extended 
from time to time by mutual agreement." 

2. Save - and-except-as-amended heteiu, the Melnorandtmr,- as 
previously amended, shall remain in full force and effect. 

73rnemo7-12/28/18 
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IN WI'I'N'ZSS WHEREOf, t.he parties hereto hav• <:laused 'thie 

1nstr~ent to be duly e~ec~ted on the date firat above WTitt~n. 

V.ST KJ.Ul IRRlOATlOM COMPANY I 
LIMITED 

Its 5ecr• ary 

A'B-~WAII, INC., THAOUGH ITS DlVI8lON 
HAWAIUH COMMtRCIAL AND SUGAR COKPA.Ml' 

BWS: 

80~0 OF WATER SUPPLY 
COUNTY OF KAUI 

-2-
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STATE OF HAWAII 

CITY & COUNTY OF HONOLULU 

) 
) ss. 
) 

On this ~Til day of December, 1999, before me appeared 
G. STEPHEN HOLADAY, to me personally known, who, being by me duly 
sworn, did say that he is the President of EAST MAUI IRRIGATION 
COMPANY, LIMITED, a Hawaii corporation; that the seal affixed to 
the foregoing instrument is the corporate seal of said corpora­
tion; and that said instrument was signed and sealed on behalf of 
said corporation by authority of its Board of Directors, and the 
said officer acknowledged said instrument to be the free act and 
deed of said corporation. 

IN WITNESS WHEREOF, I have hereunto set my hand and official 
seal. 

STATE OF HAWAII 

CITY & COUNTY OF HONOLULU 

) 
) ss. 
) 

on this ~1r11 day of December, 1999, before me appeared 
ALYSON J. NAKAMURA, to me personally known, who, being by me duly 
sworn, did say that she is the Secretary of EAST MAUl IRRIGATION 
COMPANY, LIMITED, a Hawaii corporation; that the seal affixed to 
the foregoing instrument is the corporate seal of said corpora­
tion; and that said instrument was signed and sealed on behalf of 
said corporation by authority of its Board of Directors, and the 
said officer acknowledged said instrument to be the free act and 
deed of said corporation. 

IN WITNESS WHEREOF, I have hereunto set my hand and official 
seal. 

My commission expires: 

73mcmo7- 12/28181 -3-
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STATE OF HAWAII 

CITY & COUNTY OF HONOLULU 

) 
) ss. 
) 

On this .:/'/Til day of December, 1999, before me appeared 
G. STEPHEN HOLADAY, to me personally known, who, being by me duly 
sworn, did say that he is the Senior Vice President of 
A&B-HAWAII, INC., through its division HAWAIIAN COMMERCIAL & 
SUGAR COMPANY, a Hawaii corporation; that the seal affixed to the 
foregoing instrument is the corporate seal of said corporation; 
and that said instrument was signed and sealed on behalf of said 
corporation by authority of its Board of Directors, and the said 
officer acknowledged said instrument to be the free act and deed 
of said corporation. 

IN WITNESS WHEREOF, I have hereunto set my hand and official 
seal. 

STATE OF HAWAII 

CITY & COUNTY OF HONOLULU 

My commission expires: 

) 
) ss. 
) 

On this c?fTII day of December, 1999, before me appeared 
ALYSON J. NAKAMURA, to me personally known, who, being by me duly 
sworn, did say that she is the Secretary of A&B-HAWAII, INC . , 
through its division HAWAIIAN COMMERCIAL & SUGAR COMPANY, a 
Hawaii corporation; that the seal affixed to the foregoing 
instrument is the corporate seal of said corporation; and that 
said instrument was signed and sealed on behalf of said corpora­
tion by authority of its Board of Directors, and the said officer 
acknowledged said instrument to be the free act and deed of said 
corporation. 

IN WITNESS WHEREOF, I have hereunto set my hand and official 
seal. 
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STATE OF HAWAII 

COUNTY OF MAUl 

) 
) ss. 
) 

on this u 0~ day of December, 1999, before me appeared 
'Ro.be..v-l- ---r-~ , to me personallY known, who, being 

by me duly sworn, did say that ~ is the Chairper-son of the 
BOARD OF WATER SUPPLY of the County o! Maui, and that the seal 
affixed to the foregoinq instrument is the lawful seal of the 
said BOARD OF WATER SUPPLY, and that the said instrument was 
signed and sealed on beh~lf ~! th~ARD- OF WATER SUPPLY, 
and the said Ro (,e....v-+ I~ acknowledged the 
said instrument to be the free act and deed of the said BOARD OF 
WATER SUPPLY. 

IN WITNESS WHEREOF, I have hereunto set my hand and official 
seal. 

-5-
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EIGHTH AMENDMENT TO 
MEMORANDUM OF UNDERSTANDING 

.y-
THIS AMENDMENT, made and entered into this ')'/ day of 

March, 2000, and effective as of February 29, 2000, by and 
between EAST MAUl IRRIGATION COMPANY, LIMITED, a Hawaii corpora­
tion, whose business rnai~g address is P. 0. Box 266, Puunene, 
Hawaii 96784, referred to as "EMI," ALEXANDER & BALDWIN, INC. , 
through its division, HAWAIIAN COMMERCIAL & SUGAR COMPANY, a 
Hawaii corporation, whose mailing address is P. 0 . Box 266, 
Puunene, Hawaii 96784, referred to as "HC&S," and the BOARD OF 
WATER SUPPLY of the County of Maui, whose principal place of 
business and mailing address is 200 s. High Street, Wailuku, 
Hawaii 96793, referred to as "BWS," 

WHEREAS, on December 31, 1973, EMI, HC&S and BWS entered 
into that~certain Memorandum of Understanding, which subsequ~ntly 
was amen~ed· by an Amendment dated May 1, 1992, Second Amendment 
dated Apltil 25, 1994, Third Amendment dated January 3, ' 1996, 
Fourth .Mlendment dated December 30, 1996, Agreement R~~ 1973 
Memorand'-!!'1 of Understanding, Repairs to Waikamoi Water _system, 
Construction of Reservoir at Kamole Weir dated March 2 1 -;· 1996 
( "19 9 6 Agreement") , Addendum to Fourth Amendment dated May 6, 
1997, Fi"tth Amendment dated January 20, 1998, Sixth Amendment 
dated December 28, 1998, and Seventh Amendment dated December 29 , 
1999 (the Memorandum of Understanding, as so amended, is 
hereinaft·er referred to as the "Memorandum") , relating in part to 
the collection and deli very of water by EMI to BWS, and to the 
operation, maintenance and repair of the Waikamoi water system; 
and 

WHEREAS, the term of the Memorandum is scheduled to termi­
nate on February 29, 2000; and 

WHEREAS, the parties hereto desire to extend the Memorandum 
for a period of two months; 

NOW, THEREFORE, in consideration of the mutual promises and 
agreements hereinafter set forth, the parties agree as follows: 

1. Paragraph 13 of the Memorandum is hereby deleted in its 
entirety and substituted with the following: 

"13. Term. The term of this agreement shall be for 
twenty-six (26) years and four (4) months commencing 
January 1, 1974 and terminating on April 30, 2000; 
provided, however, that this agreement may be extended 
from time to time by mutual agreement." 

2. Save and except as amended herein, the Memorandum, as 
previously amended, shall remain in full force and effect . 
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IN WITNESS WHEREOF, the parties hereto have caused this 
instrument to be duly executed on the date first above written. 

APPROVED AS TO FORM 
AND LEGALITY: 

EMI: 

EAST MAUI IRRIGATION COMPANY, 
LIMITED 

HC&S: 

ALEXANDER & BALDWIN, INC., 
THROUGH ITS DIVISION, HAWAIIAN 
COMMERCIAL & SUGAR COMPANY 

BWS: 

BOARD OF WATER SUPPLY 
COUNTY OF MAUl 

Robert Takitani 
Its Chairperson 

Deputy Corporation Counsel 
County of Maui 

7 3memo8-o3/23/00 -2-
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STATE OF HAWAII ) 
1--iAlA I ~ ) ss. 

€I'f'i & COUNTY OF HotlOLUi:;U ) 

-h> (': l ,.,tJ 
On this f 4--H\ day of ~h, 2000, before me appeared 

G. STEPHEN HOLADAY, to me personally known, who, being by me duly 
sworn, did say that he is the President of EAST MAUl IRRIGATION 
COMPANY, LIMITED, a Hawaii corporation; that the seal affixed to 
the foregoing instrument is the corporate seal of said corpora­
tion; and that said instrument was signed and sealed on behalf of 
said corporation by authority of its Board of Directors, and the 
said officer acknowledged said instrument to be the free act and 
deed of said corporation. 

seal. 
IN WITNESS WHEREOF, I have hereunto set my hand and official 

Notary Public, State of Hawaii 

My commission expires: ~J~Joo 

STATE OF HAWAII ) 
Mlr'UI ~ ) ss. 

CI'fY 6 COUNTY OF HONOLOtU ) 

~ A-cr>.-: I 
On this I~ day of ~rch, 2000, before me appeared JOHN P. 

KREAG, to me personally known, who, being by me duly sworn, did 
say that he is the Assistant Secretary of EAST MAUl IRRIGATION 
COMPANY, LIMITED, a Hawaii corporation; that the seal affixed to 
the foregoing instrument is the corporate seal of said corpora­
tion; and that said instrument was signed and sealed on behalf of 
said corporation by authority of its Board of Directors, and the 
said officer acknowledged said instrument to be the free act and 
deed of said corporation. 

IN WITNESS WHEREOF, I have hereunto set my hand and official 
seal. 

~.s. 

7 3rnorno8-03/23100 

------------------ ---- -------- ----

Notary Public, State of Hawaii 

My commission expires: ~~~-/oo 
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STATE OF HAWAII 
ss. 

Gl~~ ~ COUNTY OF HOMOLtlLU 

.A-p..-:1 ~ 
On this ~~~ day of March, 2000, before me appeared 

G. STEPHEN HOLADAY, to me personally known, who, being by me duly 
sworn, did say that he is the Vice President of ALEXANDER & 
BALDWIN, INC~, through its division HAWAIIAN COMMERCIAL & SUGAR 
COMPANY, a Hawaii corporation; that the seal affixed to the 
foregoing instrument is the corporate seal of said corporation; 
and that said instrument was signed and sealed on behalf of said 
corporation by authority of its Board of Directors, and the said 
officer acknowledged said instrument to be the free act and deed 
of said corporation. 

seal. 
IN WITNESS WHEREOF, I have hereunto set my hand and official 

Notary Publ1c, State of Hawa1i 

My commission expires: ~J~}o0 

STATE OF HAWAII 
M+u 1 vt-' ss. 

GPF¥ & COUNTY OF HONOLUI:iU 

~ Jr;;~: I ~ 
On this I~ day of ~, 2000, before me appeared JOHN P. 

KREAG, to me personally known, who, being by me duly sworn, did 
say that he is the Assistant Treasurer of ALEXANDER & BALDWIN, 
INC., through its division HAWAIIAN COMMERCIAL & SUGAR COMPANY, a 
Hawaii corporation; that the seal affixed to the foregoing 
instrument is the corporate seal of said corporation; and that 
said instrument was signed and sealed on behalf of said corpora­
tion by authority of its Board of Directors, and the said officer 
acknowledged said instrument to be the free act and deed of said 
corporation. 

IN WITNESS WHEREOF, I have hereunto set my hand and official 
seal. 

- - - - - --

Notary PutrlT c, State of Hawa~~­

My commission expires: ~J~/ou 
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STATE OF HAWAII 

COUNTY OF MAUl 

) 
) ss. 
) 

On this .::<f-r-'1-J day of March, 2000, before me appeared 
Ko0~ . .v+ -r'~- , to me personally known, who, being 

by me duly sworn, did say that ~E-- is the Chairperson of the 
BOARD OF WATER SUPPLY of the County of Maui, and that the seal 
affixed to the foregoing instrument is the lawful seal of the 
said BOARD OF WATER SUPPLY, and that the said instrument was 
signed and sealed on behalf of the said BOARD OF WATER SUPPLY, 
and the said ~~-!-~~ acknowledged the 
said instrument to be the free act and deed of the said BOARD OF 
WATER SUPPLY. 

IN WITNESS WHEREOF, I have hereunto set my hand and official 
seal. 
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MEMORANDUM OF UNDERSTANDING CONCERNING 
SETTLEMENT OF WATER AND RELATED ISSUES 

Pursuant to this Memorandum ofUnderstanding, the Board of Water Supply, County ofMaui 
("BWS") and Alexander & Baldwin, Inc. ("A&B") hereby agree to cooperate on certain matters 
being discussed by the parties relating to the following subjects: 

1. Wailoa Ditch 
2. Iao-Waikapu Ditch 
3. H'poko Wells 
4. Power 
5. Central Maui Source Joint Venture ("JV") 
6. East Maui Water Development Plan 

The implementatiOn of this Memoraudwu will be pursuant to one or more agreements to be 
negotiated and agreed upon as a package. The parties agree as follows: 

1. Wailoa Ditch 

The 1973 Memorandum ofUnderstanping ("MOU") will be amended (the 
"Amendment") to accomplish the following: 

(a) Increase the BWS's allotment to 12 mgd with option for additional4 mgd (per 
original agreement). 

(b) During periods of low flow, BWS to have minimum allotment of 8.2 mgd. 

(c) During periods of low flow, HC&S will have a minimum flow of 8.2 mgd (9 .4 
mgd should flre flow be required). 

(d) When the ditch flow drops below the combined minimum needs ofBWS and 
HC&S (i.e., 16.4 mgd, or 17.6 mgd with fire flow), then BWS and HC&S each 
shall be entitled to receive: (a) its respective direct contribution to the ditch flow 
(i.e., BWS would be entitled to the portion of ditch flow attributable to ground 
water it pumps into the ditch, and HC&S would be entitled to the portion of the 
ditch flow attributable to its East Maui lands (30%); and (b) 50% of the amount of 
ditch flow remaining after deducting the parties' direct contributions from the 
total. 

(e) During periods oflow flow, HC&S will not divert water to lower elevation ditch 
systems. 

EXHIBIT " ~·O\':J" 
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(f) When the three-day average flow in the ditch falls below 55 mgd, BWS shall fully 
utilize all available ground water sources to supplement the UpcoWltry system and 
encourage conservation practices by domestic water users. 

(g) Extend the term of the MOU for 25 years. 

(h) The fee charged to BWS will remain unchanged (six cents per thousand gallons). 

(I) BWS to initiate and implement a long-term plan for pennanent improvements to 
the Waikamoi flume system. 

(j) A&B to cooperate in the development of a dual system to serve Upcountry 
diversified agriculture. 

(k) BWS will develop and implement a stream flow monitoring program to provide 
current baseline data. 

(1) As long-tenn agricultural water needs are reduced, a stream restoration program 
will be studied, developed, and initiated by BWS. 

(m) In return for increasing the allocation of ditch water to BWS, A&B may receive an 
appropriate allocation of domestic water (subject to normal system-wide 
limitations and conformity with general and community plans), to be mutually 
agreed upon in the Amendment. 

(n) BWS shall utilize its best efforts to maintain storage levels at 80% of maximum 
capacity of both Piiholo and Kahakapao reservoirs. 

(o) BWS shall pursue the implementation of additional raw water storage in the 
Lower Kula system. 

(p) BWS shall cooperate with A&B regarding appropriate permits or leases (short and 
long-term) for East Maui waters from the State of Hawaii. 

(q) BWS to pursue ground water development for Upcountry Maui to mitigate 
drought effects. For example, BWS shall pursue exploratory wells (i.e., Lower 
Kula and Pulehu) to supplement the domestic water sources for Upcountry. A&B 
may participate in such well development in exchange for an appropriate water 
allocation (subject to normal system-wide limitations and conformity with general 
and community plans). 

(r) BWS to pursue, with HC&S's cooperation, establishlng supplemental water 
sources to maintain the viability of the Kula Ag Park. 

2 



2 . lao Waikapu Ditch 

Subject to Wailuku Agribusiness's agreement, a new Agreement Concerning Temporary 
Withdrawal from the lao Waikapu Ditch will be entered into and include the following 
terms: 

(a) BWS shall be entitled to withdraw up to 300,000 gallons per day from the lao 
Waikapu Ditch, except when the flow in the lao Stream falls below 11.5 mgd. 

(b) BWS shall pay a monthly charge of$2,000 for this allocation. 

(c) BWS shall be entitled to take additional water (for a total withdrawal of up to 2 
million gallons per day) whenever the flow in lao Stream exceeds 55 mgd. For 
this additional water, BWS shall pay $0.12 per thousand gallons (not including 
water used for back-washing filters). 

(d) The term of the agreement shall be two years and may be extended upon mutual 
agreement of the parties. 

3. H'poko Wells 

BWS and HC&S to pursue the following: 

(a) BWS to expedite completion of necessary engineering reports and will pursue 
approvals to utilize the wells for domestic purposes. 

(b) A&B will convey all necessary land and easements to BWS. 

(c) Subject to the completion and acceptance of the East Maui Development Plan 
EIS, A&B will consider participating in the construction of the transmission line 
from the well site to the BWS's Paia system in exchange for an appropriate 
allocation of water for its participation. 

(d) In consideration of providing such necessary land and easements, A&B may 
receive an appropriate allocation of domestic water (subject to normal system­
wide limitations and confonnity with general and community plans) to be 
mutually agreed to. 
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4. Power 

BWS and HC&S intend to pursue the following: 

(a) HC&S will provide appropriate information on its transmission and distribution 
system to BWS or its consultants. 

(b) HC&S shall provide available power to BWS at mutually agreed upon locations, 
at a price not to exceed that paid by Maui Electric. BWS understands that the 
power being provided is not "firm", and that it shall be responsible for any 
necessary stand-by generators. 

(c) BWS shall, with HC&S's cooperation, explore the long-term feasibility of 
developing hydroelectric and other alternative energy sources. 

5. Central Maui Source Joint Venture 

(a) BWS acknowledges that there is an unmet obligation to the Central Maui Source 
Joint Venture arising out ofthe JV's prior development of three wells having an 
installed pumping capacity of 13.4 mgd. 

(b) Subject to the approval of the other parties to theN, BWS and the JV shall enter 
into a mutually acceptable settlement agreement resolving all outstanding issues 
regarding the Central Maui Source Joint Venture. 

(c) Any entitlement arising out of this resolution shall be for properties the N 
members own or subsequently acquire for development within the area served by 
the Central Maui system; rights may be transferred to a subsequent purchaser or 
developer, but may not otherwise be transferred. 

(d) Within 30 days of the Memorandum, the Chairman ofBWS (and/or his designees) 
shall enter into negotiations with representatives of the JV on a settlement 
agreement to establish: 

( 1) Existing usage by members of the JV; 

(2) Future usage standards to be applied; 

(3) The remaining entitlement of the JV; 

( 4) The terms and conditions of providing and utilizing the entitlement. 
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6. East Maui Water Development Plan 

BWS and HC&S intend to pursue the following: 

(a) BWS to proceed expeditiously with the supplemental EIS for the project as 
originally planned. 

(b) BWS will assure that stream flow monitoring is an integral part of the scope of 
work. 

(c) A&B may participate in the project in exchange for an appropriate water 
allocation (subject to normal system-wide limitations and conformity with general 
and community plans). 

5 
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IN WITNESS WHEREOF, the parties hereto have caused their duly authorized representatives to 
execute this Memorandum of Understanding as ofthis ~ay of=, 2000. 

ALEXANDER & BALDWIN, INC. APPROVED AS TO FORM 
AND LEGALITY: 

,;TY) 'a ._._..::'=,l =~~~~===___.>::::.___ 

. ~~~ate: April 13. 2000 

Its ( ee_ ~ lbvr 

MAUl COUNTY BOARD OF WATER SUPPLY 

Ut~~~~~ 
Elmer F. Cravalho, Chairperson 

ClarkS. Hashimoto, Board Member 

/4u~. ~ 
Adolph M. Helm, Board Mlmber 

6 

Robert K. Takitan1, Board Member 
and Past Chairperson 

,~;<~ 
Howard Nakamura, Board Member 



Brown ANo • 
Caldwell · 

1955 Main Street. Suite 200 
Wailuku, HI 96793 

T: 808.244.7005 
F: 808.244.9026 

December 23, 2014 

Mr. Caleb P. Rowe, Deputy Corporation Counsel 
County of Maui 
Department of the Corporation Counsel 
200 South High Street, 3rd Floor 
Wailuku, HI 96793 

PECEIVED 
CORPORATICN COUNSEL 

201q DEC 23 PH q: 13 

1055.146325 

Subject: Petition to Amend Interim lnstream Flow Standards for Waikamoi , Puohoka­
moa, Haipuaena, Punalau/ Kolea, Honomanu, West Wailuaiki , East Wailuaiki , 
Kopiliula , Puakaa, Waiohue, Paakea, Kapaula & Hanawi Streams; Case No. 
CCH-MA13-01 

Dear Mr. Rowe, 

At your request, Brown and Caldwell has reviewed the documents provided by the 
County of Maui and conducted an engineering analysis of the impact to the County of 
Maui Department of Water Supply (DWS) should the Commission on Water Resource 
Management (CWRM) reduce or eliminate the County's use of East Maui surface water. 
In addition, we have assessed the economic benefits to the County if it were able to use 
a greater vo lume of East Maui surface water to meet future customer water 
requirements. 

Qualifications 

Brown and Caldwel l is an environmental engineering and consulting firm with offices 
located nationwide. Brown and Caldwell has had an office on Maui for over 20 years, 
and we have assisted the County of Maui with planning and design of water and 
wastewater infrastructure projects throughout our period of presence on the island. 

This report was prepared by Craig Lekven. Craig is a registered Professional Civil 
Engineer in Hawaii and California, and has 26 years of experience planning and 
designing water and wastewater infrastructure projects. Cra ig is the Supervising 
Engineer in Brown and Caldwell 's Maui office, and has managed projects for the County 
of Maui throughout his 6 year tenure on the island. 

EXHIBIT II \;-()\ \7 11 



Mr. Caleb P. Rowe, Deputy Corporation Counsel 
County of Maui 
December 23, 2014 
Page 2 

Documents Reviewed 

Table 11ists the documents that were reviewed as part of the preparation of this report. 

Table 1. Documents Reviewed 

Ref. No. Title Author Date 

1 West to East- East Maui Streams (Table) DWS May 20, 2014 • 

2 lnstream Row Standard Assessment Report, Data Needs DWS May27, 2009 

3 
Comments and Updates for lnstream Row Standards Assessment 

DWS May 29, 2014 • Report, Data Needs (Dated May 27, 2009) 

4 Kula Agricultural Park, Financial Analysis of the Water System Fukunaga and Associates, Inc. 
August2013 

(Revised May 2014) 

5 
Maui County Water Use and Development Plan, Upcountry District, 

Haiku Design & Analysis July 27, 2009 Final Strategies Report (Draft) 

6 Upcountry Maui Water System Optimization Analysis DWS September 12, 2012 

7 2001·2011 Wailoa Ditch Charts.xls (spreadsheet) DWS August 14, 2014 • 

8 CST PER JGALS PMV5.xls (spreadsheet) DWS 

l 
July 21, 2014 • 

9 
Updates to lnstream Row Standard Assessment Report tables 

DWS JulyS, 2014 • 
(various spreadsheets) 

• No printed date on document; date shown is the PDF computer file date. 

Population Projections 

DWS uses a combination of groundwater and surface water from East Maui streams to supply its 
Upcountry customers. Approximately 80 percent of DWS Upcountry water comes from surface water 
sources. The Maui Island Plan includes growth projections for the community planning areas that include 
the DWS Upcountry Service Area. Table 2 presents the population projections for the two community 
planning areas that encompass the DWS Upcountry Service Area. The community planning areas are 
geographically larger than the DWS Upcountry Service Area and include communities that are not part of 
the DWS Upcountry Service Area (e.g., Paia). However, the population projections shown in Table 2 can be 
used to project future water requirements within the DWS Upcountry Service Area assuming growth occurs 
throughout the community planning area and is not concentrated within specific areas outside the DWS 
Upcountry Service Area. 

Table 2. Maul Island Plan Population ProJections for Upcountry Community Planning Areas 

Community Planning Area 

Description Makawao - Pukalani - Kula Paia- Haiku Total 

Year2010 population 23,862 

t 

12,128 

l 
35,990 

Year 2030 population 29,284 13,151 42,435 

Projected population increase 5,422 1,023 6,445 

Percentage increase 1 23 percent 8 percent 18 percent 

Source: Reference 3 
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Water Demand Projections 

The demand for domestic water will grow as the population grows. DWS has developed water demand 
projections that are summarized in Table 3. Note that Paia water demands are not included because the 
community is part of the DWS Central District. Also note that Table 3 is based on population projections 
only; if agricultural production increases the water demand will increase beyond what is shown in the Table 
3. 

Upcountry Communities 

Makawao - Pukalani - Kula 

Haiku 

Total 

Source: Reference 3. 

Table 3. Upcountry District Water Demand Projections 

1 

Year2010 

6.90 mgd 

1.00 mgd 

7.90 mgd I 

Average Water Demand 

Year2030 

8.47 mgd 

1.08 mgd 

9.55 mgd 

Note: mgd = million gallons per day. 

Increase 

1.57 mgd (+23°o) 

0.08 mgd (+8~o) 

1.65 mgd (+21 ~.) 

The values shown in Table 3 are average annual demands. Domestic and agricultural water use varies 
throughout the year. Consumption will generally be greater during the summer months because 
customers will use more water for irrigation and other outdoor purposes. Water demand is typically lower 
than the annual average during the winter months because precipitation provides much of the water that 
landscapes require to thrive. A water utility must be able to provide water to meet its customers' demand 
needs at all times, and therefore must have capacity that is greater than the average annual demand. 
Water utilities consider the following factors when determining future needs: 

• Peak day demands - to ensure enough water is available at all times. 

• Reliability factors - to ensure sufficient water supply to its customers even if elements of the water 
supply system are offline for maintenance purposes. 

• System losses - system leakage and other unmetered losses that are typical for all water distribution 
systems. 

Upcountry Water Meter Priority List 

In 1993 the DWS determined that the Upcountry water systems had insufficient supply for fire protection, 
domestic, and irrigation purposes to take on new or additional services without detriment to the existing 
customers. In 1994 the DWS initiated a water meter priority list for land owners who had applied for water 
service in the Upcountry service area. The moratorium on issuing water meters has limited new 
development in the service area for 20 years. In 2012 there were 1,312 applications for Upcountry water 
service on the priority list. DWS determined that if they issued water meters to all who were on the list at 
that time the average demand would increase by 3.5 mgd (Reference 6). As of June 30, 2014 the list had 
grown to 1,852 applicants, for a total demand increase of 7.5 mgd. Figure 1 shows the locations of the 
applicants, who are scattered throughout the Upcountry area. 



BrownANo • 
Caldwell • Figure1 

1312 Upcountry Water Meter Applicants as of 2008 
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The current County administration has made reducing the size of the water meter priority list a priority, and 
initiated an Upcountry Water System Optimization Study to determine if additional water meters could be 
issued. This "in-house" engineering effort was meant to identify how the Upcountry system could be 
operated and/ or improved to maximize service to customers. The study findings are discussed later in this 
report, but Table 4 compares the water demand projections based on the Maui Island Plan and the 
Upcountry Water Meter Priority List. As shown in the table, if all water meter applicants were allowed to 
connect to the system the water demand would increase significantly beyond the Maui Island Plan 
projections. 

Table 4. Comparison of Water Demand Projections 

Basis of Projection 

Maui Island Plan population growth projections 

Upcountry water meter priority list ( 1,852 applicants) 

Water Customer Profile 

t 
Year 2030 Average Water Demand Increase 

1.65 mgd (+21 %) 

7.5 mgd (+95%) 

The Upcountry District includes a variety of DWS customer types. Table 5 shows Upcountry water use, 
divided into two customer classes. Residential use includes single family residential , multifamily 
residential, and Department of Hawaiian Homelands properties. Agriculture use includes 466 farm and 
ranch properties growing fruits and vegetables, coffee, f lowers, and livestock. 

Table 5. Upcountry Customer Classes and Water Use 

Customer Class Percentage a 

t 
Year 2010 Average Daily Flow a 

Residential, commercial , institutional 

I 
59% 4.66 

Agriculture (potable and non-potable) 41'l0 

t 
3.24 

Totals 100°o 7.90 

• Derived from Reference 9. 

Note: mgd = million gallons per day. 

The 445-acre Kula Agricultural Park (KAP) is also included within the boundaries of the DWS Upcountry 
District, but does not receive potable water from DWS. Instead, the KAP is supplied water from the 
Hamakua Ditch, which is stored in two storage reservoirs with a total capacity of approximately 5.4 million 
gallons (mgal). The KAP currently consists of 31 farm lots ranging in size from 7 to 29 acres. The KAP is 
owned by the County of Maui. DWS operates and maintains the KAP water system, and KAP water users 
are metered and billed by DWS. A few properties near Olinda also receive non-potable water from DWS for 
agricultural purposes. 
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Existing Surface Water Sources for Upcountry Water System 

DWS treats surface water at three Upcountry water treatment plants (WTPs), as summarized in Table 6. 
Adequate source water must be ava ilable for the WTPs to operate at their production capacities; the raw 
water storage reservoirs at the Piiholo and Olinda WTPs enhance the reliability of those facilities by 
equalizing the source water supply. During times of drought the WTPs may not be able to operate at their 
production capacities due to lack of source water. 

Table 6. DWS Upcountry Surface Water Treatment Plants 

Raw Water Approximate Source 
Facility Raw Water Source a Storage Elevation 

KamoleWTP Wailoa Ditch None l ,lOOftMSL 

PiiholoWTP Piiholo Reservoir 50 mgal I 2,900 ft MSL 

Olinda WTP Waikamoi and Kahakapao Reservoirs 130 mgal 4,200ftMSL 

Total surface water production capacity: 

• See Table 7 for contributing streams. 

• Treatment capacity with largest facility off-line for maintenance purposes. 

Notes: ft MSL = feet above mean sea level, mgd = million gallons per day. 

Source: Reference 6. 

Total reliable capacity b; 

Production 
Capacity 

6.0 mgd 

5.0 mgd 

2.0 mgd 

13.0 mgd 

7.0 mgd 
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Table 7 provides a summary of the East Maui Streams that contribute surface water to the DWS Upcountry 
water systems. 

Stream 

Honopou 

Hanehoi and Puolua 

Alo 

Waikamoi 

Wahinepee 

Puohokamoa - West, Middle, and East Branches 

Haipuaena 

Kolea- East and Punalau 

Honomanu 

Nuaailua 

Piinaau 

Palauhulu 

Waianu/ Ohia 

Waiokamilo 

Kualani 

East and West Wailuanui 

Waikani 

West Wailuaiki 

East Wailuaiki 

Kopiliula 

Puakaa 

Waiohue 

Paakea 

Waiaaka 

Kapaula 

Hanawi 

Makapipi, East and West 

Source: Reference 1. 

ntrlbute Surface Water to DWS Upcountry Water Systems 

+ 

t-

Kamole WTP and 

Kula Agricultural Park 

• 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 

• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

PiiholoWTP Ol inda WTP 

• • 

• • 
• • 

• 

t-
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Existing Groundwater Sources for Upcountry Water Systems 

Table 8 lists the existing groundwater sources for the DWS Upcountry Water Systems. All wells draw f rom 
the basal aquifer, located approximately at sea level. 

Table 8. Existing Groundwater Sources for DWS Upcountry Water Systems 

Haiku Well 

Pookela Well 

Description 

Kaupakalua Wells (two wells in operation) 

Total groundwater production capacity 

Reliable groundwater production capacity • 

Emergency source: Hamakuapoko wells b 

Total groundwater production capacity in emergency conditions c 

Reliable groundwater production capacity for emergency conditions d 

Production Capacity 

0.5 mgd 

1.3 mgd 

1.6 mgd 

3.4 mgd 

2.1 mgd 

1.5 mgd 

4.9 mgd 

3.4 mgd 

• Production capacity with Pooke/a well off·line for maintenance purposes. 

• Maui County Code Section 14.01.050 limits Hamakuapoko wells use to emergency conditions only. 

• All wells in operation. 

d Hamakuapoko we/Is as backup to all other wells. 

Note: mgd = million gallons per day. 

The Hamakuapoko wells facility can produce 1.5 million gallons per day (mgd), but the water must be 
treated with granular activated carbon to remove legacy pesticides from former pineapple production. 
DWS recently upgraded the granular activated carbon system to allow production of drinking water that 
meets all state and Federal drinking water requirements. However, t he Maui County Code currently limits 
the use of the wells to emergency drought cond itions only, due to the local community's concerns 
regarding the legacy pesticides and water safety perceptions. Section 14.01.050 of the Maui County Code 
states: 

Water from Hamakuapoko Wells 1 and 2 shall only be provided for: 

1. Agricultural purposes; 

2. Consumers of the department's upcountry water system as defined in section 
14.13.030 of this code when a drought is declared pursuant to section 14.06.010 of 
this code; and 

3. Backup to the department's existing upcountry water system facilities. 

Water quality sampling schedules shall comply with department of health regulations and with 
standards set by the United States Environmental Protection Agency. 

As per Ordinance, DWS will use the Hamakuapoko wells as a "last resort" to meet customer needs in 
emergency conditions. 
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Production Capacity Summary 

Table 9 summarizes the current total and reliable production capacity that is available to DWS. Adequate 
source water must be available for the WTPs to operate at their production capacities. DWS relies on both 
surface water and groundwater to meet customer needs. Note that there is currently insufficient 
groundwater production capacity available to replace surface water capacity, and groundwater sources can 
only supply a portion of the current 7.9 mgd average demand. 

Table 9. Upcountry Production Capacity Summary 

Source ~ Total Capacity (mgd) 

Surface water I 13.0 

Groundwater 4.9 
1 

Total 17.9 

Note: mgd = million gallons per day. 

Upcountry Water System Operation 

I 
Reliable Capacity (mgd) 

7.0 

2.1 

9.1 

DWS operates four separate water systems in the Upcountry District, as summarized in Table 10. 

Table 10. DWS Upcountry Water Systems 

Water System Name Communities Served Primary Water Source(s) 

Upper Kula Kula, Waiakoa, Keokea, Ulupalakua, Kanaio Olinda WTP 

Lower Kula Olinda, Kula Kai, Omaopio, Pulehu PiiholoWTP 

Makawao Haiku, Haliimaile, Makawao, Pukalani 
KamoleWTP 

Haiku and Kaupakalua Wells 

Kula Agriculture Park Kula Agriculture Park Hamakua Ditch (non-potable) 

The Makawao and Lower Kula systems are operated using free chlorine for disinfection purposes. The 
Upper Kula system is different in that the source water of the Olinda WTP contains high levels of natural 
organic matter (NOM) that includes dissolved organic carbon (DOC) that is not completely removed by the 
water treatment process. The DOC that is present in the treated water can react with free chlorine to form 
disinfection byproducts (DBPs) that can exceed United States Environmental Protection Agency (USEPA) 
and State of Hawaii Department of Health (DOH) regulatory thresholds. DWS uses an alternative 
disinfectant (chloramines) in the Upper Kula system to keep DBP concentrations below USEPA and DOH 
regulatory thresholds. Water that is disinfected with chloramines is not compatible with water that is 
disinfected with free ch lorine, so water in the Upper Kula system cannot be freely exchanged with water in 
the two other potable systems. 

During normal conditions the three potable water systems are operated independent ly, and treated 
surface water constitutes the majority of water delivered to the Upcountry customers. During drought 
conditions DWS implements the following strategies, as needed: 

• Water is pumped from the Makawao system up to the Lower Kula system to supplement water supply 
from the Piiholo WTP. 

• The Pookela well is operated to supplement water supply f rom the Kamole WTP. 

• Water is pumped from the Lower Kula system up to the Upper Kula system. This action requires public 
prior not ification because the Upper Kula disinfectant must be changed from chloramines to free 
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chlorine to ensure compatibi lity with Lower Kula system water. In this mode, the Olinda WTP is 
operated at a substantially reduced rate to only supply high-elevation customers on Olinda Road near 
the WTP that continue to receive chloramine-disinfected water. 

Wailoa Ditch Operation 

The Kamole WTP is DWS's largest surface water treatment facility, and its raw water source is the Wailoa 
Ditch, owned and operated by East Maui Irrigation Company (EM I). DWS pays a delivery fee (currently 
$0.06/ 1,000 gallons) to EMI for surface water delivered via EMI's ditch systems. The fee compensates 
EMI for the costs to operate and maintain the raw water collection and transmission systems. 

During normal conditions DWS withdraws only a small portion of the total Wailoa Ditch flow, which has a 
capacity of up to 200 mgd. During drought conditions DWS withdraws the first 6 mgd, and what remains is 
used by HC&S for irrigation purposes. 

Comparison of Surface Water vs. Groundwater Operational Costs 

Source water located at higher elevation is more valuable to DWS than water located at lower elevation 
because of the energy required to pump water uphill. DWS currently incurs significant electricity costs 
($4.5 million in 2011) to pump water from lower elevations to higher elevations in the Upcountry service 
area. The most significant pumping costs are incurred when basal groundwater, located slightly above sea 
level, must be pumped up to higher elevations. Table 11 provides our estimates of the costs to pump 
basal groundwater to the Upcountry WTPs to replace surface water from the facilities ' surface water 
sources. Groundwater does not need to be treated like surface water, so there are water treatment cost 
savings when groundwater is supplied. Table 11 shows the net cost to replace surface water with 
groundwater, obtained by subtracting the surface water treatment cost from the groundwater pumping 
cost. Note that it is necessary to pump Kamole WTP treated surface water uphill to the Pookela Tank, 
whereas the Piiholo and Olinda WTPs are located at higher elevations than their service areas and water 
flows downhill to their respective customers. As shown in the table, the costs to replace surface water with 
basal groundwater are significant, particularly at the two higher-elevation WTP service areas. The County's 
water rate structure is uniform for all customers throughout the County, so water rates are not dependent 
on what service area a customer is located. The Upcountry service area is DWS's most expensive service 
area, due to the high elevations of the communities served. The availability of high elevation Upcountry 
surface water sources benefits all DWS customers by keeping the cost to serve Upcountry residents as low 
as possible. In addition, many of the island's diversified agricultural operations and small fami ly farms are 
located Upcountry, and the presence of surface water benefits all island residents in the form of locally­
grown produce and food security. 

Table 11. Unit Operational Costs to Replace Surface Water with Basal Groundwater 

Approximate Approximate Cost to Pump 
Surface Water Supply Tank Groundwater to Supply Cost to Treat Surface 

Source Elevation Elevation Tank Water at WTP a 

Facility (ftMSL) 

I 
(ft MSL) (per 1,000 gallons) (per 1,000 gallons) 

KamoleWTP 1,100 1,820 $3.11 $1.47 

PiiholoWTP 2,900 2,900 $4.95 $0.88 

OlindaWTP 4,200 4,200 $7.17 $1.24 

Assumptions: Electricity cost = $0.40/kW-hr, pump efficiency = 80%, motor efficiency= 90%. 

Note: ft MSL = feet above mean sea level. 

• Source: Reference 8. 

Net Cost Increase to 
Replace Surface 

Water with 
Groundwater 

(per 1,000 gallons) 

$1.64 

$4.07 

$5.93 
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Upcountry Water System Optimization Study 

To determine if new water meters could be issued, DWS prepared statistical evaluations of daily surface 
and groundwater production, reservoir storage volumes, ditch flows, and booster pumping for the ten-year 
period from 2001 through 2011. Key findings of the Optimization Study are summarized in Table 12. The 
95th percentile daily demand is 0.6 mgd greater than the reliable production capacity that was shown in 
Table 9. 

Table 12. Upcountry Water System Optimization Study 

Description i Value 

Upcountry Water Demand 

Average daily demand I 7.3 mgd 

Standard deviation 1.5 mgd 

95th percentile daily demand 9.7 mgd 

Peak day demand (one occurrence in 10 years) 11.6 mgd 

Wailoa Ditch Flow 

Average flow I 94 mgd 

Standard deviation 55 mgd 

Median flow 77 mgd 

Number of days where flow was less than 20 mgd 50 days 

Longest continuous span of no flow 5days 

Note: mgd = million gallons per day. 

Source: Reference 6. 

DWS has determined that another 1.75 mgd of demand could be added to the service area without 
decreasing the level of service to existing customers with a combination of increased source by using the 
Hamakuapoko wells for emergency backup purposes, increased booster pumping from the lower elevation 
systems to the higher elevation systems, and implementation of systems to allow water transfer from the 
Makawao and Lower Kula Systems to the Upper Kula System without having to change the Upper Kula 
disinfectant (Reference 6). 

As was shown in Table 4, DWS expects Upcountry water demands to increase at least 1.65 mgd over the 
next 20 years (based on the Maui Island Plan population projections), but there are enough applicants on 
the Upcountry Water Meter Priority List to create substantially greater water demands. The Upcountry 
Water System Optimization Study findings support the 20-year growth projections in the Maui Island Plan, 
but there is insufficient water supply to issue water meters to all properties that have applied for Upcountry 
water service. Therefore, additional water will potentially be required to meet the needs of future 
customers due to the de-facto growth restriction that the Upcountry Water Meter Priority List has imposed 
on the area for the last 20 years. 

DWS began offering new water meters to customers on the priority list in May 2014 on the basis of the 
study findings and adoption of a new County policy and completion of rehabilitation measures that allow 
the Hamakuapoko wells to be used in emergency conditions. DWS plans to work its way down the priority 
list (in order of priority) until the available reliable water supply is allocated to customers. Customers are 
required to pay the capital cost associated with extending water lines to service their property. DWS 
anticipates that approximately 50 percent of all customers that are offered new water meters may decline 
offered service due to high connection costs to provide service to their properties. 
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Impact of Reduced Surface Water Supplies 

The subject hearings have the potential to reduce or eliminate DWS access to surface water supplies, 
which is the most cost-effective way for DWS to serve its Upcountry customers. The impact to DWS of 
reduced surface water supplies will be a function of how the CWRM chooses to implement mandates to 
ensure sufficient water is available for in-stream uses. 

• Reductions in ditch flows. A possible scenario is a CWRM mandate for EMI to reduce Wailoa Ditch 
flows to ensure sufficient water is avai lable for in-stream uses. When water is plentiful there is 
sufficient water for all needs. However, during drought cond itions off-stream users are likely to be 
impacted. Peak water demands generally occur during the summer months due to irrigation demands. 
Irrigation demands are a function of crop evapotranspi ration and precipitation rates. Therefore, peak 
water demands are likely to coincide with drought condit ions. The impact to DWS in this scenario 
would depend on the magnitude of the ditch flow reduction. A reduction in ditch flow would have the 
effect of reducing the reliability of the DWS system, requiring mitigation measures to ensure customer 
and life safety (e.g., water for fire suppression) needs can be met. The larger the ditch f low reductions, 
the greater the mitigation measures required. As described below, mitigation measures could include 
construction of additional basal wells and/or raw water storage reservoirs to ensure system reliabi lity 
during drought cond itions. DWS would incur capital costs and higher operating costs as a result. 

• Reductions in surface water supplies. A second scenario would be a CWRM mandate for DWS to 
reduce surface water use to ensure sufficient water is available for in-stream uses. Year-round 
reduction of surface water supply would have a sign if icantly greater impact to DWS than mandated 
reductions in EMI ditch flow. Year-round reductions in surface water supplies would require 
development of additional basal wells to augment the remaining surface water supplies and ensure 
reliability. DWS would incur capita l costs to construct new basal wells, and higher operating costs to 
replace the lost surface water supplies with higher-cost groundwater. 

• Elimination of surface water supplies. The most extreme scenario would be a CWRM mandate to 
eliminate surface water use in one or all DWS water systems to ensure sufficient water is available for 
in-stream uses. Complete elimination of surface water supply to one or all water systems would have 
an extreme impact to DWS. Existing surface water supplies would need to be replaced with a new 
basal groundwater system to replace lost surface water supplies. It would take DWS many years to 
construct a replacement system. Operating costs would increase significantly to replace lost surface 
water with higher-cost groundwater. 

Strategies to Meet Future Demands and/ or Reduced Surface Water Supplies 

DWS has evaluated a wide variety of cand idate strategies (in Reference 5) to meet the long-term future 
demands in the Upcountry system and/or to respond to surface water supply reductions that may result 
from the subject hearings. The candidate strategies that appear to be most cost effective consist of 
combinations of additional basal well capacity and/or construction of raw water storage reservoirs. The 
final candidate strategies are listed in Table 13. The strategy numbered zero represents the status quo 
operation of the Wailoa Ditch, with no reduction in Wailoa Ditch flow as a result of the subject hearings. 
Strategies 1 through 5 all assume a 20-mgd reduction in Wailoa Ditch flow to support in-stream uses. 
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Table 13. Anal Candidate Strategies 

20-mgd Reduction in 
Wailoa Ditch Flow 

Strategy Assumed 

0 

1 X 

2 X 

3 X 

4 X 

5 X 

Note: mgal = million gallons. 

Incremental Basal 
Well Development 

X 

X 

X 

X 

lower Kula Reservoir 

100 mgal 

X 

X 

X 

300 mgal 

X 

Kamole Reservoir 

100 mgal 200 mgal 

t 

I 
X 

X 

All five strategies consist of a group of projects designed to reliably meet the future water demands of the 
customers. The strategies share common elements including: 

• Construction of two additional wells near Makawao. 

• Booster pumping improvements. 

• Conservation and efficiency measures. 

• Exploratory and investigative measures. 

• Watershed protection and restoration measures. 

• Stream restoration measures. 

The main elements of the strategies are discussed below. 

Incremental Basal Well Development 

This element consists of constructing new wells at the 1,300 foot elevation to pump to the Kokomo tank, 
and/or wells at the 1,800 foot elevation to deliver water to the Pookela tank. Transmission pipelines, 
storage tanks, and booster pump stations wou ld be added to meet futu re needs. 

DWS entered into a Consent Decree in 2003 that requires that the Department vigorously investigate and 
pursue additional Na Wai Eha surface water and conduct rigorous cost/benefit analyses of other water 
source options before developing groundwater in the East Maui region. The recent Na Wai Eha agreement 
has closed the option of developing additional Na Wai Eha surface water. Reference 5 and other studies 
constitute rigorous cost;benefit analyses of the available options. Development of additional basal wells is 
a viable strategy to meet future needs from a technical perspective; however, there are legal issues that 
must be resolved before DWS can proceed with implementation. 

DWS has not identified specific well sites at this time. 

Expansion of Raw Water Storage Capacity 

These elements consist of constructing additional raw water storage reservoirs to store water from wet 
periods for use during dry periods. DWS has evaluated reservoirs ranging from 100 mgal to 300 mgal in 
size, located to serve the Olinda, Piiholo, andj or Kamole WTPs. The DWS analyses determined the most 
cost-effective reservoirs would be: 

• A 100 mgal to 300 mgal reservoir designed to feed the Piiholo WTP. 

• A 100 mgal to 200 mgal reservoir designed to feed the Kamole WTP. 

Specific reservoir sites have not been identified, and there could be significant environmenta l issues to 
overcome before a reservoir could be constructed. 
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Comparison of Groundwater and Raw Water Storage Capacity Elements 

There are fundamental differences in the development of new groundwater sources versus construction of 
raw water storage reservoirs to mitigate Upcountry drought conditions. New reservoirs carry high capital 
costs, but have lower operation and maintenance costs compared to groundwater wells. There must be 
sufficient source water available to fill the reservoir. New wells carry relatively lower capital costs, but also 
require transmission and storage improvements to be integrated into the existing water delivery systems. 
In addit ion, there is always risk associated with drilling new we lls because of the uncertainty of the quantity 
and quality of water that will be present. As presented above, operational costs for basal groundwater 
sources are higher than for Upcountry surface water sources due to the cost to pump groundwater up from 
sea level to the water delivery systems. 

Conservation Measures 

All of the final candidate strategies presented above include conservation and efficiency measures. DWS's 
conservation measures have included: 

• Water rate modifications to encourage conservation. 

• Leak detection and repair to reduce distribution system losses. 

• Preventative and predictive maintenance to reduce system losses. 

• Back-up sources so that in the event of a major leak most areas can be isolated and served by 
alternate sources. 

• Watershed and resource protection, DWS fund ing to watershed partnerships. 

• Low-flow fixture distribution, including showerheads, bathroom aerators, kitchen aerators, self-closing 
hose nozzles, and leak detection dye tablets. 

• Water audits and direct fixture retrofits. 

• Development of regulations related to water conservation. 

• Public education and outreach activities. 

DWS long-term planning efforts have also considered implementation of extensive water conservation 
measures as a strategy to meet future needs. Water conservation achievements are typically expressed as 
a percentage of the "technica l potential". The technical potential is an estimate of the amount of water 
that could potentially be saved by implementing water conservation measures and practices. DWS 
economic analyses have shown that a water conservation program goal to achieve 45 percent of the 
technical potential would yield the best economic returns. The types of conservation measures that have 
been identified as having good potentia l to help achieve 45 percent of the technical potential include: 

• Residential 1 commercial audits and direct installation for indoor and landscape irrigation users. 

• Education and publicity program to encourage water conservation and promote program participation. 

• Direct installation of efficient fixtures at customer premises including toilets, showerheads, and sink 
faucet flow restrictors. 

• Audits of existing irrigation system equipment and practices and specific resulting recommendations to 
customer to improve efficiency. 

• Direct installation of targeted "high payback" fixtures in commercial premises. 

• High efficiency fixture rebates. 

• High efficiency washing machines. 

• High efficiency toilets and waterless urinals. 

• Agricultural user group and services. 

Some water conservation measures will result in tangible source water savings that can be reliably 
allocated to new users, while other types of measures rely on cust omer behavioral changes that can 
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relapse and diminish the water savings. For example, detecting and repairing distribution leaks results in 
water savings that can be safely allocated to new customers. However, measures that rely on customer 
behavioral changes present a challenge to water agencies as to whether or not the realized water savings 
can be safely allocated to new customers; if the behavior changes are not permanent the water savings 
are reduced and the water agency could end up being short of water. Therefore, some types of 
conservation measure savings can be safely used as equivalents to new source, but others cannot until 
the water agency is comfortable that the resulting savings are permanent. 

Life-Cycle Cost Evaluations 

Life-cycle cost comparisons were developed based on the information presented in Reference 5. The life­
cycle costs incorporate capital, operating, and maintenance costs over a defined planning period, and 
include inflationary effects. The use of life-cycle costs allows evaluation of different alternatives on an 
equal basis. The life-cycle costs are expressed as the net present value (NPV) of all the costs incurred 
during the planning period. The NPV is the amount of money that would need to be set aside today at a 
defined interest (discount) rate to fund the project or strategy. 

Capital costs were escalated to current (July 2014) dollars using Engineering News Record 's 20-City 
Construction Cost Index. Operation and maintenance costs were escalated to current dollars using the 
Consumer Price Index. The following assumptions were used to develop the life-cycle cost comparisons: 

• 25-year planning period. 

• The baseline case water demand projection results in a need for an additional 1.65 mgd average 
production rate at the end of the planning period. 

• A linear increase in the production rate occurs over the planning period. 

• Discount rate of 6 percent, for consistency with the value used in Reference 5. 

• Inflation rate of 3 percent, for consistency with the value used in Reference 5. 

Life Cycle Costs of Final Candidate Strategies 

Table 14 provides a summary of our analysis of the life-cycle costs of the final candidate strategies 
described above. The life-cycle and unit costs shown in Table 14 appear to be somewhat similar due to 
the programmatic nature of the DWS analysis in Reference 5. From a planning perspective, all of the 
strategies carry similar life-cycle costs so other factors will ultimately weigh heavily on what strategy DWS 
choses to implement. Our opinion of the implementation risk associated with each strategy highlights 
some of the differences associated with each strategy. In general, we fee l new basal wells would be easier 
to develop than new storage reservoirs due to the need for capital financing mechanisms to construct 
expensive reservoirs, and potential environmenta l issues associated with constructing a new reservoir in 
the Lower Kula area. 

The table shows the life-cycle unit costs to supply water to Upcountry customers are quite high. By 
comparison, our recent similar analysis for the Central District showed unit costs of less than $10 per 
1,000 gallons, less than 1/3 the price of the Upcountry District water. 
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20-mgd Wailoa Ditch 
Flow Reduction 

Strategy Assumed? 

Incremental basal wells No 

Incremental basal wells Yes 

Incremental basal wells, Lower Kula 
Yes 

reservoir 

Incremental basal wells, Lower Kula 
Yes reservoir, Kamole reservoir 

Lower Kula reservoir Yes 

Lower Kula reservoir, Kamole reservoir Yes 

Life-Cycle Cost, 
NPV 

l $230 million 

$260 million 

$260 million 

$260 million 
~ 

$260 million 

$250 million 

Notes: kgal = 1,000 gallons, mgd = million gallons per day, NPV z net present value. 

Economic Impact of Wailoa Ditch Flow Reductions 

Opinion of Implementation 
Unit Cost Risk 

$31/kgal Medium, if legal issues are 
resolved. Drilling new wells 

$35/kgal incurs water quantity and 
quality risks 

$35/ kgal High, due to potential 
environmental issues and high 

$35/ kgal 
capital costs associated with 
new reservoir development. 

$35/ kgal 
Also risk of maintaining 
additional surface water 

$33/ kgal 
"rights". 

A possible outcome of the subject hearings would be a requirement for EMI to maintain minimum flows in 
the subject streams to support in-stream uses. Maintaining minimum stream flows will reduce the amount 
of water that EMI can deliver via its ditch system. When water is plentiful there would be no impact to 
DWS, but during dry times DWS could be affected by Wailoa Ditch flow reductions. For example, currently 
when the ditch flow is 20 mgd DWS has access to the full 6 mgd reliable capacity of the Kamole WTP. If 
the subject hearings mandate that 20 mgd be kept in the streams there would be no Wailoa Ditch flow 
under the same conditions, and there would be no surface water available for DWS. Under this scenario 
DWS would need to rely on groundwater resources and/ or water stored in new raw water storage 
reservoirs to meet the needs of its customers until Wailoa Ditch flows resumed. 

We evaluated the Wailoa Ditch flow data that DWS used in its Upcountry Water System Optimization Study 
to assess how Wailoa Ditch flow reductions could potentially impact DWS. The evaluation considered the 
average number of days per year that DWS would not have access to the full production capacity of the 
Kamole WTP (6 mgd) due to reduced ditch flow. Figure 2 shows the results of the analysis, which 
considered no reduction in ditch flow up to 25 percent of the ditch capacity (50 mgd). The chart shows 
small impacts for flow reductions of up to about 15 mgd. Above 15 mgd the impacts increase at a higher 
rate. The greatest number of continuous days DWS did not have access to ditch flow during the data 
period was 5 days in 2009. Figure 2 suggests that if Wailoa Ditch flows were reduced 15 mgd then DWS 
would experience about 5 days every year where it would not have access to the full 6 mgd production 
capacity of the Kamole WTP. 
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Figure 2. Days per Year DWS would be Impacted by Mandated Wailoa Ditch Flow Reductions 

The incremental life-cycle costs for constructing and operating infrastructure to mitigate a 20-mgd Wailoa 
Ditch flow reduction can be determined by subtracting the cost of Alternative 1 from Alternative 0 in Table 
14. The incremental life-cycle costs for other Wailoa Ditch flow reductions shown in Figure 2 were 
evaluated. The life-cycle cost evaluation resu lts are shown in Figure 3. 
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Figure 3. Life-Cycle Cost Impact to DWS for Mandated Wailoa Ditch Flow Reductions 

Economic Impact of Year-Round Reduction in Surface Water Supply 

Another potential outcome of the subject hearings could be a mandate for DWS to reduce its use of 
surface water throughout the year to support in-stream uses. A life-cycle cost evaluation was prepared to 
assess the economic impact of this scenario, assuming flow reductions up to the reliable capacity of each 
WTP. The results are shown graphically in Figure 4. The graph shows that a given flow reduction imposed 
on the higher-elevation WTPs have greater impact to DWS than flow reductions imposed on the lower­
elevation WTPs, due to the higher cost to deliver water to higher-elevation service areas. 
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Figure 4 . Life-Cycle Cost Impact to DWS for Year-Round Reduction in Source Flow 

Economic Impact of Elimination of Surface Water Supplies 

6 

Figure 4 can be used to assess the economic impact if DWS were mandated to stop using surface water 
for its Upcountry system and replaced it with groundwater. Table 15 summarizes the results. The table 
shows that the surface water that DWS uses for its Upcountry water systems would be very expensive to 
replace. 

Table 15. Economic Impact If DWS Eliminated Surface Water from Upcountry System 

KamoleWTP 

PiiholoWTP 

OlindaWTP 

Total 

Facility 

Note: mgd = million gallons per day. 

Production Capacity 

6.0mgd 

5.0mgd 

2.0 mgd 

13.0 mgd 

life-Cycle Value of Surface Water 

$336 million 

$358 million 

$167 million 

$861 million 

Economic Benefit of Increased Surface Water Supplies 

If additional reliable year-round surface water were available to DWS the existing WTPs could be expanded 
to meet the future Upcountry demands. DWS would incur capital costs to expand WTP treatment capacity 
and clearwell capacity, and would incur operating costs associated with t reat ing the additional water. In 
addition, DWS wou ld incur capital and operating costs associated with expanding GAC systems to remove 
DOC from the treated water produced at t he Olinda and Piiholo WTPs. The benefits of increased surface 
water supplies are avoided costs associated with constructing and operating new wells and/ or raw water 
storage reservoirs. Table 16 summarizes our estimate of the net life-cycle cost benefits DWS would realize 
with increased surface water supplies at each of the three WTPs. The life-cycle economic benefits would 
range from $11 mi llion to $37 million per mgd of increased surface water supply, with larger benefits 
realized at the higher-elevation WTPs. 
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Table 16. life-Cycle Cost Benefits of Additional Reliable Year-Round Surface Water Supplies 

Description Kamole WTP PiiholoWTP Olinda WTP 

Expand WTP capacity $8.8 million; mgd $8.8 million/ mgd $8.8 million( mgd 

Expand GAC capacity Not required $1.2 million; mgd $1.2 million( mgd 

Operate expanded WTP $250,000/ year; mgd $117,000/ year; mgd $332,000/ year; mgd 

Operate expanded GAC Not required $400,000/ year; mgd $400,000/year; mgd 

Avoided well construction $8.9 million; mgd $8.9 million( mgd $8.9 million; mgd 

Avoided groundwater pumping cost $1.1 million( year; mgd $1.8 million( year; mgd $2.6 million( year; mgd 

life-cycle cost benefit $11 million(mgd $33 mlllion/mgd $37 million;mgd 

Summary 

Access to surface water is critical to DWS's mission to supply water to its Upcountry customers. The 
economic impact of reductions in Wailoa Ditch flows to support in-stream uses will depend on the 
magnitude of the reductions. The economic impact to the Department for a 15 mgd reduction in Wailoa 
Ditch flow cou ld be on the order of $21 million over a 25-year planning period (Figure 3). Restoring a flow 
of 1 mgd to each of the 22 streams (22 mgd total) that supply raw water to the WTPs could have a $33 
million impact to DWS over the same 25-year period (Figure 3). 

Mandated source water reductions to the three WTPs would have greater economic impacts. A 1 mgd 
reduction could cost DWS $56 million to $84 million over a 25-year planning period, depending on the 
WTP that is affected (Figure 4). 

The benefit that DWS would realize from an increase of reliable surface water supplies range from $11 
million to $37 million per mgd over a 25-year planning period, depending on the WTP where the additional 
source is realized (Table 16). 

Very truly yours, 

Brown and Caldwell 

~c::~ 
Craig C. Lekven, P.E. 
Supervising Engineer 

CCL:ic 
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June 30, 2014 SUBJECT TO CHANGE 

UPCOUNTRY WATER SERVICE 
Priority List for Building PermitApplications, 
Subdivisions & Water Service Requests 

Prioritv Date TMK Lot No. Ref. No. 

1 1/4/1999 2-3-07:001 WR 1295 
2 1/5/1999 2-3-58:036 A 99 0010 
3 1/1 3/1999 2-4-36:006 A 99 0064 
4 1/14/1999 2-2-16:116 A 99 0070 
5 1/20/1999 2-8-02:158 WR 1277 
6 1/26/1999 2-3-55:031 A 99 0121 
7 2/22/1999 2-3-03:156 25A2 WR 1279 
8 3/2/1999 2-3-13:052 so 
9 3/11/1999 2-3-60:062 47 A 99 0424 

1 0 3/19/1999 2-8-06:010 so 
11 3/19/1999 2-8-06:040 so 
12 3/31/1999 2-7-06:009 so 
13 4/5/1999 2-8-10:042 A 99 0580 
14 4/15/1999 2-2-13:047 WR 1281 
15 5/6/1999 2-8-04:027 22-A WR 1285 
16 5/7/1999 2-3-57:102 A 99 0884 
17 5/13/1999 2-3-60:041 A 99 0928 
18 5/21/1999 2-2-04:017 so 
19 5/25/1 999 2-8-04:038 A 99 1022 
20 5/26/1999 2-3-50:021 A 99 1057 
21 6/4/1999 2-3-53:005 A 99 1108 
22 6/7/1999 2-4-32:014 A 991127 
23 6/14/1999 2-7-10:045 WR 1296 
24 6/25/1999 2-4-32:027 A 99 1273 
25 7/6/1999 2-2-04:088 27-C-3 WR 1300 
26 7/7/1999 2-7-12:115 WR 1594 
27 7/13/1999 2-8-03:044 so 00-026 
28 7/16/1999 2-2-16:034 WR 1312 
29 7/19/1999 2-8-02:006 so 
30 7/19/1999 2-7-24:010 WR 1294 
31 7/27/1999 2-3-08:013 so 
32 7/29/1999 2-2-03:004 WR 1309 
33 7/30/1999 2-4-32:027 A 99 1561 
34 8/16/1999 2-3-03:171 so 01 -058 
35 8/16/1999 2-3-03:171 so 01-059 
36 8/27/1999 2-7-12:014 so 02-006 
37 8/30/1999 2-3-50:043 A 99 1759 
38 8/30/1999 2-2-05:042 40-A WR 1303 
39 9/8/1999 2-7-13:050 A 99 1846 
40 9/10/1999 2-3-14:045 so 
41 9/16/1999 2-3-22:129 A991911 
42 9/24/1999 2-7-12:080 so 
43 9/24/1999 2-2-04:006 WR 1301 
44 9/24/1999 2-7-35:003 17-C WR 1302 
45 10/8/1999 2-7-23:003 so 99-072 
46 1 0/12/1999 2-4-13:184 2 A 99 2127 
47 10/13/1999 2-7-13:067 WR 1306 
48 1 0/14/1999 2-4-30:094 2 A 99 2141 
49 10/18/1999 2-7-16:002 WR 1313 
50 10/19/1999 2-1-08:048 WR 1549 
51 1 0/20/1999 2-2-16:099 so EXHIBIT II ~)'0\ 1" 
52 1 0/20/1999 2-2-16:119 so 
53 1 0/26/1999 2-7-12:230 A 99 2200 
54 1 0/28/1999 2-3-02:107 A992217 
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June 30, 2014 SUBJECT TO CHANGE 

UPCOUNTRY WATER SERVICE 
Priority List for Building PermitApplications, 
Subdivisions & Water Service Requests 

Prioritl£ Date TMK Lot No. Ref. No. 

55 11/8/1999 2-4-07:017 WR 1310 
56 11/8/1999 2-3-47:037 265 WR 1311 
57 11/15/1999 2-2-13:050 so 99-082 
58 11/1 5/1999 2-2-15:013 so 99-083 
59 11/15/1999 2-2-15:012 so 99-084 
60 11/24/1999 2-7-11 :017 A 99 2382 
61 12/2/1999 2-2-12:050 WR 1315 
62 12/10/1999 2-7-13:125 so 
63 12/16/1 999 2-3-08:015 so 99-114 
64 12/20/1999 2-3-58:027 A 99 2617 
65 12/21/1 999 2-2-04:007 S099-115 
66 12/29/1999 2-3-22:021 A 99 2661 
67 1/27/2000 2-7-02:010 so 
68 2/2/2000 2-4-32:014 WR 1323 
69 2/14/2000 2-3-15:011 WR 1352 
70 2/16/2000 2-2-06:033 so 
71 2/22/2000 2-7-24:009 so 
72 2/22/2000 2-3-19:004 WR 1324 
73 3/2/2000 2-7-12:083 WR 1342 
7 4 3/13/2000 2-7-13:077 WR 1341 
75 3/15/2000 2-4-21:029 A 00 0557 
76 3/24/2000 2-4-21:015 A 00 0618 
77 3/28/2000 2-4-06:126 A 00 0634 
78 4/13/2000 2-2-06:016 so 00-031 
79 4/13/2000 2-8-04:104 WR 1336 
80 5/4/2000 2-2-13:049 WR 1362 
81 5/11/2000 2-2-16:002 A 00 1012 
82 5/22/2000 2-3-02:005 so 02-121 
83 5/25/2000 2-7-12:067 so 
84 5/26/2000 2-7-14:057 WR 1351 
85 6/1/2000 2-3-13:005 WR 1359 
86 6/2/2000 2-3-44:054 58 WR 1354 
87 6/7/2000 2-4-30:019 A 00 1283 
88 6/7/2000 2-4-12:004 WR 1361 
89 6/1 4/2000 2-7-22:034 A 00 1334 
90 6/21 /2000 2-7-08:021 so 01-011 
91 7/1 1/2000 2-7-02:066 WR 1374 
92 7/1 3/2000 2-7-33:021 WR 1379 
93 7/17/2000 2-7-24:023 WR 1377 
94 7/18/2000 2-2-05:077 WR 1378 
95 7/1 9/2000 2-3-03:149 WR 1380 
96 8/1/2000 2-4-36:076 A 00 1702 
97 8/2/2000 2-3-01 :095 WR 1382 
98 8/1 0/2000 2-3-58:009 A 00 1779 
99 8/22/2000 2-4-13:027 WR 1384 

100 9/1/2000 2-7-10:011 WR 1385 
101 9/14/2000 2-7-02:137 WR 1386 
102 9/15/2000 2-8-04:008 A002118 
103 9/15/2000 2-1-04:099 WR 1391 
104 9/19/2000 2-3-03:152 WR 1392 
1 05 9/20/2000 2-3-49:047 A 00 2163 
1 06 9/22/2000 2-8-03:049 so 02-060 
1 07 9/26/2000 2-2-16:076 WR 1394 
1 08 9/29/2000 2-3-03:002 so 00-090 

Reference Prefix 
fA- bldg. permit application 
~0 = subdivision 
WR = water service reaues 
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June 30, 2014 SUBJECT TO CHANGE 

UPCOUNTRY WATER SERVICE 
Priority List for Building PermitApplications, 
Subdivisions & Water Service Requests 

Prioritv Date TMK Lot No. Ref. No. 

1 09 1 0/2/2000 2-4-35:021 A 00 2243 
11 0 1 0/2/2000 2-3-22:007 so 00-089 
111 1 0/3/2000 2-7-08:142 WR 1393 
112 1 0/5/2000 2-8-03:006 so 02-069 
113 1 0/1 0/2000 2-3-15:004 so 
114 10/19/2000 2-4-13:011 so 
115 1 0/19/2000 2-8-11 :010 WR 1406 
116 1 0/25/2000 2-2-19:006 A 00 2430 
117 1 0/26/2000 2-4-05:124 A 00 2440 
118 1 0/26/2000 2-8-09:001 so 
119 11/8/2000 2-7-22:001 WR 1412 
120 11/8/2000 2-7-22:002 WR 1413 
121 11/8/2000 2-7-22:015 WR 1414 
122 11/13/2000 2-4-06:003 so 
123 11/22/2000 2-4-13:050 so 
124 11/27/2000 2-4-27:007 so 
125 11/28/2000 2-2-12:045 so 
126 12/4/2000 2-8-01 :071 WR 1430 
127 12/8/2000 2-4-40:044 13B-1 WR 1427 
128 12/8/2000 2-4-40:045 13B-2 WR 1428 
129 12/13/2000 2-3-38:005 WR 1429 
130 12/14/2000 2-2-19:005 so 
131 12/22/2000 2-3-62:025 A 00 2871 
132 1/2/2001 2-8-04:101 A 01 0002 
133 1/4/2001 2-4-19:008 0 -1 WR 1433 
134 1/8/2001 2-3-14:006 WR 1440 
135 1/16/2001 2-7-02:056 so 01-009 
136 1/25/2001 2-4-13:029 WR 1438 
137 1/29/2001 2-7-03:002 so 
138 1/30/200 1 2-4-15:038 so 
139 2/1/2001 2-8-09:006 so 
140 2/8/2001 2-3-22:002 so 
141 2/9/2001 2-7-11 :063 WR 1443 
142 2/12/2001 2-2-03:033 so 
143 2/13/2001 2-4-13:142 WR 1442 
144 2/14/2001 2-3-10:009 WR 1444 
145 2/20/2001 2-2-03:013 WR 1441 
146 2/21/2001 2-2-16:024 WR 1446 
147 2/21/2001 2-3-11 :004 WR 1447 
148 2/22/2001 2-3-62:016 A 01 0378 
149 3/5/2001 2-3-59:001 WR 1450 
150 3/7/2001 2-8-05:069 so 01-025 
151 3/15/2001 2-8-02:110 p A 01 0583 
152 3/15/2001 2-3-19:018 so 
153 3/15/2001 2-3-19:018 WR 1454 
154 3/19/2001 2-3-03:060 so 
155 3/19/2001 2-7-04:023 so 02-133 
156 4/19/2001 2-2-03:005 WR 1461 
157 4/20/2001 2-7-03:110 WR 1462 
158 4/24/2001 2-4-04:009 WR 1463 
159 4/25/2001 2-8-01 :081 WR 1464 
160 4/26/2001 2-2-16:031 A 01 1006 
161 4/27/2001 2-7-12:115 A 01 1014 
162 4/30/2001 2-8-03:043 so 01 -048 

~eference Prefi • 
f"' - bldg. permit application 
lSD = subdivision 
WR = water service reoues 
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June 30, 2014 SUBJECT TO CHANGE 

UPCOUNTRY WATER SERVICE 
Priority List for Building PermitApplications, 
Subdivisions & Water Service Requests 

Priori~ Date TMK Lot No. Ref. No. 

163 5/1 8/2001 2-2-03:012 WR 1469 
164 5/22/2001 2-2-16:036 so 
165 5/22/2001 2-7-14:046 so 
166 5/30/2001 2-2-18:030 10-A WR 1470 
167 5/31/2001 2-7-13:056 WR 1474 
168 6/27/2001 2-3-04:026 3 WR 1477 
169 6/27/2001 2-7-13:125 41-B WR 1480 
170 6/28/2001 2-3-60:069 A 01 1478 
171 6/29/2001 2-2-14:010 so 01-070 
172 7/10/2001 2-2-08:001 so 01-073 
173 7/11/2001 2-8-09:016 A 01 1557 
174 7/20/2001 2-2-01:009 WR 1494 
175 7/23/2001 2-3-03:171 so 01-076 
176 7/24/2001 2-7-02:044 so 
177 7/25/2001 2-7-02:081 A 01 1654 
178 7/25/2001 2-3-01:030 WR 1491 
179 7/26/2001 2-2-03:014 WR 1493 
180 7/31/2001 2-7-14:045 so 
181 8/6/2001 2-3-14:050 WR 1545 
182 8/10/2001 2-5-04:078 WR 1476 
183 8/13/2001 2-3-22:082 so 
184 8/15/2001 2-4-13:144 A 01 1860 
185 9/7/2001 2-8-02:012 so 
186 9/20/2001 2-3-32:008 so 
187 9/21/2001 2-3-13:004 so 01-099 
188 1 0/4/2001 2-2-19:006 WR 1503 
189 1 0/8/2001 2-2-06:112 WR 1492 
190 1 0/16/2001 2-7-02:093 so 
191 10/16/2001 2-7-11 :050 so 01-110 
192 10/17/2001 2-7-02:063 2-B WR 1501 
193 10/19/2001 2-2-16:086 so 01-112 
194 1 0/22/2001 2-7-29:011 WR1546 
195 1 0/26/2001 2-3-60:065 A 01 2403 
196 1 0/26/2001 2-2-03:005 WR 1504 
197 1 0/29/2001 2-7-06:020 so 01-115 
198 10/31/2001 2-3-58:054 WR 1505 
199 11/1/2001 2-8-09:012 S001-1 18 
200 11/1/2001 2-2-12:002 WR 1506 
201 11/5/2001 2-7-35:002 A 01 2452 
202 11/5/2001 2-7-11:075 WR 1507 
203 11/14/2001 2-3-22:094 A 01 2517 
204 11/15/2001 2-4-32:038 WR 1508 
205 11/15/2001 2-1-08:003 WR 1511 
206 11/16/2001 2-7-33:007 A 01 2540 
207 11/16/2001 2-2-13:049 so 
208 11/21/2001 2-2-04:007 A 01 2591 
209 11/30/2001 2-4-15:038 A 01 2637 
210 11/30/2001 2-4-15:038 A 01 2638 
211 12/4/2001 2-3-14:027 A 01 2654 
212 12/4/2001 2-8-02:149 WR 1512 
213 12/7/2001 2-3-19:005 WR 1513 
214 12/12/2001 2-2-16:091 WR 1514 
215 12/13/2001 2-8-09:013 WR 1510 
216 12/17/2001 2-3-28:021 so 02-003 

eferenco Prefix 
r' - bldg. penni! application 
~D = subdivision 
WR = water service reaues 
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June 30, 2014 SUBJECT TO CHANGE 

UPCOUNTRY WATER SERVICE 
Priority List for Building PermitApplications, 
Subdivisions & Water Service Requests 

Priority Date TMK Lot No. Ref. No. 

217 1/25/2002 2-7-04:006 SD 02-011 
218 1/29/2002 2-8-09:060 WR 1520 
219 1/31/2002 2-7-25:004 A 02 0164 
220 2/4/2002 2-3-32:003 SD 
221 2/4/2002 2-7-13:154 SD 
222 2/7/2002 2-7-12:078 SD 02-015 
223 2/12/2002 2-4-07:017 SD 
224 2/15/2002 2-3-20:005 WR 1525 
225 2/19/2002 2-7-16:045 WR 1536 
226 2/22/2002 2-7-10:045 WR 1526 
227 2/22/2002 2-7-13:156 WR 1529 
228 2/26/2002 2-7-16:003 WR 1528 
229 2/28/2002 2-2-02:009 WR 1527 
230 3/18/2002 2-7-13:178 SD 02-025 
231 3/21/2002 2-3-32:011 SD 
232 3/27/2002 2-3-02:014 SD 
233 4/1/2002 2-3-13:032 WR 1532 
234 4/3/2002 2-7-09:090 WR 1533 
235 4/11/2002 2-7-16:044 A 02 0713 
236 4/11/2002 2-2-16:031 SD 
237 4/16/2002 2-4-03:021 SD 
238 4/17/2002 2-7-02:050 SD 02-037 
239 4/17/2002 2-3-48:034 WR 1538 
240 4/20/2002 2-3-52:002 A 02 0785 
241 4/22/2002 2-2-12:001 WR 1539 
242 4/25/2002 2-4-34:006 A 02 0840 
243 4/29/2002 2-7-02:044 SD 
244 4/30/2002 2-7-01:067 WR 1542 
245 4/30/2002 2-3-03:037 WR 1650 
246 5/7/2002 2-4-03:032 WR1543 
24 7 5/9/2002 2-3-09:048 A 02 0992 
248 5/10/2002 2-7-16:004 SD 
249 5/17/2002 2-7-02:112 15 WR 1548 
250 5/22/2002 2-1-08:024 SD 
251 5/24/2002 2-4-15:007 WR 1551 
252 6/4/2002 2-3-19:006 SD 
253 6/7/2002 2-2-13:050 SD 99-082 
254 6/7/2002 2-8-04:099 WR 1552 
255 6/7/2002 2-8-04:102 WR 1553 
256 6/14/2002 2-3-39:006 SD 
257 6/19/2002 2-3-33:199 A02 1323 
258 6/27/2002 2-7-09:037 WR 1560 
259 6/28/2002 2-2-16:018 SD 
260 7/10/2002 2-4-13:007 A02 1531 
261 7/10/2002 2-7-05:022 WR 1558 
262 7/1 1/2002 2-7-16:003 SD 
263 7/11/2002 2-8-02:230 WR 1561 
264 7/13/2002 2-2-12:060 SD 
265 7/13/2002 2-2-12:067 so 
266 7/19/2002 2-2-06:010 27-A WR 1562 
267 7/22/2002 2-3-03:197 SD 02-072 
268 7/25/2002 2-3-41:033 A 02 1625 
269 7/26/2002 2-4-13:175 so 
270 7/26/2002 2-2-15:029 WR 1565 
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June 30, 2014 SUBJECT TO CHANGE 

UPCOUNTRY WATER SERVICE 
Priority List for Building PermitApplications, 
Subdivisions & Water Service Requests 

Prioritv Date TMK Lot No. Ref. No. 

271 7/29/2002 2-7-31 :025 WR 1563 
272 7/30/2002 2-3-32:004 WR 1564 
273 8/5/2002 2-7-14:045 SD 
27 4 8/8/2002 2-3-10:038 A 02 1721 
275 8/20/2002 2-3-20:074 104-B WR 1566 
276 8/21/2002 2-3-16:004 SD 
277 8/21/2002 2-3-16:005 SD 
278 8/23/2002 2-3-22:061 SD 
279 8/26/2002 2-7-08:125 WR 1573 
280 8/28/2002 2-3-43:049 A 02 1889 
281 9/3/2002 2-2-16:098 WR 1571 
282 9/3/2002 2-3-48:003 386 WR 1579 
283 9/4/2002 2-7-16:002 WR 1572 
284 9/6/2002 2-7-12:033 1-A-1 WR 1574 
285 9/6/2002 2-3-03:007 WR 1580 
286 9/1 0/2002 2-7-01:067 SD 02-092 
287 9/16/2002 2-7-30:003 SD 02-093 
288 9/17/2002 2-3-36:005 A 02 2033 
289 9/20/2002 2-2-16:122 A 02 2068 
290 9/23/2002 2-7-08:000 WR 1575 
291 9/24/2002 2-3-51:011 WR 1581 
292 9/25/2002 2-2-21:003 SD 
293 9/26/2002 2-3-41 :060 WR 1606 
294 9/27/2002 2-2-09:026 SD 
295 9/27/2002 2-3-59:024 SD 02-098 
296 9/27/2002 2-7-12:101 WR 1608 
297 9/30/2002 2-7-08:002 SD 
298 9/30/2002 2-7-12:063 SD 
299 9/30/2002 2-3-15:008 WR 1582 
300 9/30/2002 2-3-58:027 27 WR 1583 
301 1 0/1/2002 2-2-02:003 WR 1607 
302 1 0/1/2002 2-3-20:011 WR 1609 
303 1 0/3/2002 2-3-38:008 SD 
304 1 0/3/2002 2-7-09:082 SD 
305 1 0/3/2002 2-4-13:090 WR 1585 
306 1 0/3/2002 2-7-16:019 WR 1710 
307 1 0/4/2002 2-3-37:023 SD 
308 1 0/4/2002 2-7-08:010 SD 
309 1 0/4/2002 2-8-05:040 WR 1586 
31 0 1 0/4/2002 2-3-38:010 WR 1587 
311 1 0/4/2002 2-2-15:044 WR 1588 
312 1 0/4/2002 2-1-02:023 WR 1590 
313 10/7/2002 2-7-12:083 SD 02-102 
314 10/7/2002 2-4-14:007 WR 1591 
315 10/7/2002 2-4-13:006 WR 1603 
316 1 0/8/2002 2-2-13:047 WR 1601 
317 1 0/9/2002 2-2-15:020 SD 
318 1 0/9/2002 2-3-13:090 WR 1602 
319 1 0/9/2002 2-1-05:011 WR 1614 
320 1 0/1 0/2002 2-3-01:040 SD 
321 10/11/2002 2-2-01:004 Gr 544:2 WR 1589 
322 1 0/11/2002 2-7-08:045 WR 1613 
323 1 0/14/2002 2-2-15:038 WR 1604 
324 10/14/2002 2-2-09:021 WR 1605 

eference Prefix 
I"- bldg. permrt applicat1on 
lSD : subdivision 
W.R = water service reoues 
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June 30, 2014 SUBJECT TO CHANGE 

UPCOUNTRY WATER SERVICE 
Priority List for Building PermitApplications, 
Subdivisions & Water Service Requests 

Prioritll Date TMK Lot No. Ref. No. 

325 10/14/2002 2-2-04:092 1 WR 1621 
326 1 0/15/2002 2-7-02:034 WR 1584 
327 1 0/15/2002 2-1-05:012 WR 1611 
328 1 0/15/2002 2-1-08:066 WR 1622 
329 1 0/16/2002 2-7-08:141 WR 1596 
330 1 0/16/2002 2-3-16:019 WR 1612 
331 1 0/16/2002 2-7-03:117 WR 1626 
332 1 0/16/2002 2-2-03:079 WR 1627 
333 1 0/17/2002 2-8-02:040 A 02 2269 
334 1 0/18/2002 2-3-03:197 so 02-072 
335 10/21/2002 2-3-31 :018 so 
336 1 0/21/2002 2-7-26:001 so 
337 1 0/21/2002 2-3-60:033 WR 1616 
338 1 0/21/2002 2-1-03:028 WR 1617 
339 10/21/2002 2-1-03:039 WR 1623 
340 10/21/2002 2-8-05:018 WR 1624 
341 1 0/23/2002 2-1-05:011 WR 1615 
342 1 0/25/2002 2-7-08:124 WR 1625 
343 1 0/25/2002 2-2-06:045 WR 1628 
344 1 0/28/2002 2-7-08:042 S002-115 
345 1 0/28/2002 2-1-04:097 WR 1631 
346 1 0/29/2002 2-7-10:089 WR 1632 
34 7 1 0/31/2002 2-2-11:031 so 
348 10/31/2002 2-7-12:084 WR 1630 
349 1 0/31/2002 2-2-04:004 WR 1633 
350 11/4/2002 2-4-13:007 WR 1619 
351 11/4/2002 2-1-03:020 WR 1634 
352 1117/2002 2-1-03:018 WR 1699 
353 11/8/2002 2-2-03:016 so 
354 11/8/2002 2-2-03:017 so 
355 11/8/2002 2-2-04:017 so 
356 11/8/2002 2-8-02:034 WR 1635 
357 11/8/2002 2-2-04:024 WR 1638 
358 11/8/2002 2-2-04:025 WR 1639 
359 11/8/2002 2-2-04:026 WR 1640 
360 11/12/2002 2-2-06:025 WR 1636 
361 11/14/2002 2-1-08:025 so 
362 11/19/2002 2-4-13:006 so 
363 11/20/2002 2-2-15:019 so 
364 11/20/2002 2-3-33:163 WR 1637 
365 11/21/2002 2-3-03:037 so 02-128 
366 11/21/2002 2-8-04:097 WR 1618 
367 11/22/2002 2-7-02:004 so 02-134 
368 11/26/2002 2-1-04:087 so 
369 11/26/2002 2-8-02:227 WR 1657 
370 11/27/2002 2-7-13:081 A 02 2590 
371 11/27/2002 2-3-15:002 so 02-131 
372 11/27/2002 2-3-15:004 so 02-131 
373 11/27/2002 2-3-22:067 WR 1610 
374 11/27/2002 2-2-16:013 WR 1977 
375 11/29/2002 2-3-26:023 so 
376 11/29/2002 2-2-19:042 WR 1658 
377 11/29/2002 2-8-06:037 WR 1662 
378 12/2/2002 2-3-03:035 so 

eference Prefix 
A- bldg. penni! application 
~D = subdivision 
WR - water service reoues 



June 30, 2014 

Priority Date 

379 12/2/2002 
380 12/3/2002 
381 12/3/2002 
382 12/3/2002 
383 12/3/2002 
384 12/3/2002 
385 12/4/2002 
386 12/4/2002 
387 12/5/2002 
388 12/5/2002 
389 12/5/2002 
390 12/6/2002 
391 12/6/2002 
392 12/6/2002 
393 12/8/2002 
394 12/9/2002 
395 12/9/2002 
396 12/9/2002 
397 12/10/2002 
398 12/11/2002 
399 12/13/2002 
400 12/13/2002 
401 12/16/2002 
402 12/16/2002 
403 12/16/2002 
404 12/16/2002 
405 12/16/2002 
406 12/16/2002 
407 12/16/2002 
408 12/17/2002 
409 12/19/2002 
41 0 12/23/2002 
411 12/23/2002 
412 12/23/2002 
413 12/25/2002 
414 12/26/2002 
415 12/26/2002 
416 12/30/2002 
417 12/31/2002 
418 12/31/2002 
419 12/31/2002 
420 12/31/2002 
421 1/3/2003 
422 1/6/2003 
423 1/8/2003 
424 1/8/2003 
425 1/15/2003 
426 1/15/2003 
427 1/16/2003 
428 1/23/2003 
429 1/23/2003 
430 1/29/2003 
431 2/4/2003 
432 2/4/2003 

SUBJECT TO CHANGE 

UPCOUNTRY WATER SERVICE 
Priority List for Building PermitApplications, 
Subdivisions & Water Service Requests 

TMK 
2-3-40:032 
2-3-32:016 
2-2-05:090 
2-2-05:091 
2-2-05:094 
2-7-08:028 
2-4-15:024 
2-3-44:044 
2-2-02:038 
2-2-02:022 
2-1-02:016 
2-7-13:022 
2-7-30:025 
2-2-01:042 
2-7-12:147 
2-4-35:109 
2-3-46:006 
2-2-12:044 
2-7-35:035 
2-8-09:069 
2-2-02:005 
2-2-04:023 
2-3-53:039 
2-7-08:009 
2-3-13:055 
2-2-05:001 
2-2-05:002 
2-2-05:003 
2-2-05:055 
2-7-13:162 
2-7-12:147 
2-7-14:057 
2-2-16:075 
2-8-02:114 
2-2-02:037 
2-2-01 :010 
2-8-03:006 
2-8-11 :008 
2-3-53:037 
2-7-12:263 
2-2-05:045 
2-7-12:263 
2-4-35:021 
2-3-01 :083 
2-3-14:012 
2-3-30:049 
2-7-12:262 
2-7-12:262 
2-2-15:042 
2-2-09:002 
2-4-11 :021 
2-8-09:051 
2-4-11:016 
2-3-03:026 

Lot No. Ref. No. 

WR 1659 
so 
WR 1643 
WR 1644 
WR 1645 
WR 1660 
WR 1418 
WR 1661 
WR 1647 
WR 1649 
WR 2181 
so 03-001 
WR 1663 
WR 1706 
WR 1859 
WR 1664 
WR 1666 
WR 1672 
WR 1665 
WR 1668 
so 
WR 1673 
so 
WR 1648 
WR 1669 
WR 1894 
WR 1895 
WR 1896 
WR 1897 
WR 1670 
so 
so 03-002 
WR 1675 
WR 1700 
WR 1746 
so 
so 03-003 
WR 1676 
so 
so 
WR 1677 
WR 1678 
WR 1679 
WR 1680 
WR 1681 
WR 1888 
so 
WR 1683 
WR 1701 
so 
so 
WR 1684 
WR 1685 
WR 1719 

Page 8 

eference Prefix 
f"' - bldg. permij application 
~D = subdivision 
WR - water service reoues 



Page 9 

June 30, 2014 SUBJECT TO CHANGE 

UPCOUNTRY WATER SERVICE 
Priority List for Building PermitApplications, 
Subdivisions & Water Service Requests 

Prioritv Date TMK Lot No. Ref. No. 

433 2/4/2003 2-3-03:180 WR 1720 
434 2/5/2003 2-2-16:034 SD 03-018 
435 2/5/2003 2-3-12:054 WR 1686 
436 2/6/2003 2-7-23:002 WR 1702 
437 2/10/2003 2-8-10:045 WR 1688 
438 2/10/2003 2-4-14:005 WR 1689 
439 2/11/2003 2-2-13:015 WR 1687 
440 2/13/2003 2-3-12:025 SD 
441 2/18/2003 2-2-16:020 SD 
442 2/18/2003 2-3-36:048 WR 1690 
443 2/19/2003 2-2-15:077 WR 1691 
444 2/19/2003 2-2-15:033 WR 1692 
445 2/20/2003 2-3-57:060 WR 1694 
446 2/20/2003 2-2-05:044 WR 1695 
447 2/21/2003 2-7-12:199 WR 1696 
448 2/24/2003 2-3-12:032 WR 1705 
449 2/25/2003 2-5-03:010 SD 
450 2/25/2003 2-7-12:058 SD 
451 2/25/2003 2-7-13:152 SD 
452 2/27/2003 2-7-14:075 SD 
453 2/27/2003 2-3-13:037 WR 1698 
454 2/28/2003 2-3-02:014 SD 
455 2/28/2003 2-3-60:091 WR 1697 
456 3/3/2003 2-7-02:107 WR 1703 
457 3/5/2003 2-3-40:020 WR 1704 
458 3/7/2003 2-3-36:024 WR 1708 
459 3/17/2003 2-7-10:004 WR 1709 
460 3/17/2003 2-4-36:115 WR 1711 
461 3/18/2003 2-7-12:014 WR 1712 
462 3/21/2003 2-3-01:063 WR 1713 
463 3/25/2003 2-7-13:065 WR 1714 
464 3/27/2003 2-2-15:032 WR 1716 
465 4/1/2003 2-3-53:024 SD 
466 4/1/2003 2-7-03:093 SD 03-029 
467 4/3/2003 2-7-13:070 WR 1717 
468 4/8/2003 2-2-02:014 WR 1722 
469 4/11/2003 2-2-09:028 WR 1723 
470 4/16/2003 2-7-12:116 WR 1718 
471 4/21/2003 2-4-15:001 SD 
472 4/21/2003 2-4-15:001 WR 1721 
473 4/23/2003 2-7-22:005 SD 03-042 
474 4/24/2003 2-4-11:026 WR 1724 
475 4/25/2003 2-1-05:049 WR 1727 
476 4/25/2003 2-7-12:077 WR 1734 
4 77 4/25/2003 2-7-12:264 WR 1735 
478 4/28/2003 2-7-02:023 SD 03-043 
4 79 4/29/2003 2-3-13:035 WR 1726 
480 4/30/2003 2-3-33:004 WR 1725 
481 4/30/2003 2-3-13:001 WR 1728 
482 5/1/2003 2-3-33:004 SD 
483 5/1/2003 2-4-03:022 SD 
484 5/1/2003 2-4-36:011 WR 1729 
485 5/6/2003 2-7-08:020 SD 
486 5/7/2003 2-3-03:143 SD 

Reference Prefix 
fA = bldg. perm~ application 
lSD = subdivision 
WR = water service reques 
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June 30, 2014 SUBJECT TO CHANGE 

UPCOUNTRY WATER SERVICE 
Priority List for Building PermitApplications, 
Subdivisions & Water Service Requests 

Priorltv Date TMK Lot No. Ref. No. 

487 5/7/2003 2-3-03:196 so 
488 5/7/2003 2-3-20:031 WR 1730 
489 5/7/2003 2-7-13:014 WR 1731 
490 5/7/2003 2-7-13:014 WR 1732 
491 5/7/2003 2-7-13:014 WR 1733 
492 5/12/2003 2-7-08:114 so 
493 5/12/2003 2-3-41:061 WR 1736 
494 5/12/2003 2-1-04:099 WR 1737 
495 5/12/2003 2-7-08:126 WR 1738 
496 5/13/2003 2-7-12:119 WR 1739 
497 5/14/2003 2-3-27:007 WR 1744 
498 5/15/2003 2-3-13:057 WR 1740 
499 5/19/2003 2-3-15:028 WR 1741 
500 5/19/2003 2-3-16:009 WR 1742 
501 5/19/2003 2-3-16:011 WR 1743 
502 5/27/2003 2-7-08:047 so 03-046 
503 5/29/2003 2-7-33:003 WR 1745 
504 6/2/2003 2-4-38:002 so 
505 6/2/2003 2-7-22:009 so 
506 6/2/2003 2-4-01:004 so 03-047 
507 6/3/2003 2-4-13:153 WR 1752 
508 6/4/2003 2-3-13:002 so 
509 6/4/2003 2-7-11 :001 so 
51 0 6/4/2003 2-7-12:021 so 03-050 
511 6/6/2003 2-4-13:006 A 03 1390 
512 6/6/2003 2-7-08:057 WR 1747 
513 6/6/2003 2-2-09:016 WR 1751 
514 6/10/2003 2-3-49:013 WR 1748 
515 6/10/2003 2-3-13:035 WR 1753 
516 6/12/2003 2-2-09:083 WR 1754 
517 6/18/2003 2-8-01 :079 WR 1759 
518 6/19/2003 2-7-13:133 WR 1758 
519 6/20/2003 2-4-18:018 so 
520 6/20/2003 2-7-13:134 WR 1756 
521 6/20/2003 2-7-13:087 WR 1757 
522 6/23/2003 2-7-13:136 WR 1755 
523 6/25/2003 2-8-03:059 so 03-054 
524 6/26/2003 2-4-07:031 WR 1715 
525 7/1/2003 2-7-13:042 so 
526 7/3/2003 2-3-40:014 WR 1764 
527 7/7/2003 2-7-13:160 WR 1763 
528 7/7/2003 2-3-58:047 WR 1765 
529 7/7/2003 2-3-33:177 WR 1766 
530 7/8/2003 2-3-57:113 WR 1767 
531 7/8/2003 2-3-57:103 WR 1768 
532 7/9/2003 2-3-03:099 so 
533 7/1 4/2003 2-4-07:040 A 03 1696 
534 7/14/2003 2-4-13:198 WR 1749 
535 7/15/2003 2-3-44:069 WR 1769 
536 7/23/2003 2-3-40:022 WR 1770 
537 7/24/2003 2-7-13:193 WR 1771 
538 7/29/2003 2-3-03:107 so 
539 7/30/2003 2-3-43:051 so 
540 7/30/2003 2-3-43:051 WR 1772 



Page 11 

June 30, 2014 SUBJECT TO CHANGE 

UPCOUNTRY WATER SERVICE 
Priority List for Building PermitApplications, 
Subdivisions & Water Service Requests 

Prioritv Date TMK Lot No. Ref. No. 

541 7/30/2003 2-8-03:039 WR 1773 
542 7/31/2003 2-2-19:024 WR1774 
543 8/1/2003 2-7-27:016 WR 1760 
544 8/4/2003 2-3-49:002 WR 1776 
545 8/6/2003 2-3-24:001 so 
546 8/6/2003 2-7-13:078 WR1777 
547 8/14/2003 2-8-09:011 WR1778 
548 8/19/2003 2-2-19:006 WR 1781 
549 8/20/2003 2-4-07:009 WR 1780 
550 8/26/2003 2-3-03:181 so 
551 9/5/2003 2-3-58:034 WR 1782 
552 9/8/2003 2-7-15:004 so 
553 9/8/2003 2-8-09:093 so 
554 9/9/2003 2-8-09:011 so 
555 9/9/2003 2-7-27:012 WR 1783 
556 9/9/2003 2-3-34:009 WR 1784 
557 9/9/2003 2-4-35:109 WR 1801 
558 9/1 0/2003 2-7-35:033 A 03 2223 
559 9/1 0/2003 2-7-01:078 WR 1785 
560 9/12/2003 2-3-60:092 WR 1786 
561 9/12/2003 2-7-12:254 WR 1787 
562 9/16/2003 2-2-16:006 WR 1979 
563 9/18/2003 2-7-36:002 WR 1788 
564 9/23/2003 2-2-04:022 WR 1761 
565 9/25/2003 2-3-27:009 WR 1789 
566 9/26/2003 2-7-12:146 WR 1762 
567 9/26/2003 2-3-38:018 WR 1793 
568 9/30/2003 2-1-04:008 WR 1790 
569 10/1/2003 2-3-22:053 WR 1791 
570 10/2/2003 2-3-03:132 so 03-096 
571 10/2/2003 2-4-34:072 WR 1792 
572 1 0/3/2003 2-2-12:062 WR 1794 
573 10/7/2003 2-5-07:014 WR 1795 
574 10/13/2003 2-7-05:005 WR 1796 
575 1 0/13/2003 2-7-05:023 WR 1797 
576 1 0/13/2003 2-3-57:084 WR 1798 
577 1 0/14/2003 2-7-02:108 WR 1799 
578 10/20/2003 2-3-24:006 so 
579 1 0/20/2003 2-7-13:034 WR 1802 
580 1 0/21/2003 2-7-35:019 WR 1803 
581 1 0/22/2003 2-2-12:004 WR 1807 
582 1 0/23/2003 2-7-08:110 WR 1804 
583 1 0/24/2003 2-3-03:220 so 03-104 
584 10/24/2003 2-7-33:015 WR 1805 
585 10/27/2003 2-8-03:041 so 03-103 
586 1 0/29/2003 2-3-03:041 WR 1779 
587 1 0/29/2003 2-3-62:021 WR 1806 
588 1 0/29/2003 2-3-22:042 WR 1808 
589 1 0/30/2003 2-2-10:012 so 
590 1 0/31/2003 2-8-02:012 so 03-107 
591 10/31/2003 2-4-07:079 WR 1814 
592 11/3/2003 2-3-03:143 WR 1809 
593 11/4/2003 2-4-01 :019 so 03-108 
594 11/12/2003 2-3-03:172 so 

Reference Prefix 
lA - bldg. permit apphcabon 
150 = subdiVISion 
tNR = water service reaues 
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June 30, 2014 SUBJECT TO CHANGE 

UPCOUNTRY WATER SERVICE 
Priority List for Building PermitApplications, 
Subdivisions & Water Service Requests 

Prioritv Date TMK lot No. Ref. No. 
595 11/13/2003 2-7-06:019 WR 1810 
596 11/13/2003 2-2-04:087 WR 1821 
597 11/13/2003 2-2-04:093 WR 1822 
598 11/17/2003 2-3-13:029 so 
599 11/18/2003 2-7-02:145 WR 1811 
600 11/21/2003 2-2-19:027 WR 1812 
601 11/26/2003 2-8-10:013 WR 1815 
602 11/26/2003 2-4-13:182 WR 1816 
603 11/26/2003 2-2-20:065 WR 1817 
604 12/5/2003 2-2-01:020 so 
605 12/5/2003 2-3-22:070 WR 1813 
606 12/6/2003 2-2-01:062 WR 1707 
607 12/8/2003 2-8-02:012 so 03-084 
608 12/10/2003 2-3-62:034 so 
609 12/16/2003 2-3-17:012 WR 1800 
61 0 12/18/2003 2-3-52:004 WR 1818 
611 12/18/2003 2-7-12:238 WR 1819 
612 12/22/2003 2-3-49:093 WR 1823 
613 12/31/2003 2-4-13:023 so 04-001 
614 1/2/2004 2-3-14:019 WR 1858 
615 1/6/2004 2-2-09:058 WR 1826 
616 117/2004 2-3-16:033 WR 1824 
617 1/7/2004 2-7-12:155 WR 1825 
618 1/12/2004 2-3-17:039 WR 1827 
619 1/16/2004 2-3-19:025 WR 1828 
620 1/20/2004 2-7-22:005 so 
621 1/21/2004 2-7-08:120 WR 1829 
622 1/26/2004 2-4-03:018 A040150 
623 1/26/2004 2-3-26:018 so 
624 1/26/2004 2-7-09:039 so 
625 1/27/2004 2-3-60:010 WR 1845 
626 1/30/2004 2-3-44:133 WR 1830 
627 2/2/2004 2-4-27:008 WR 1831 
628 2/5/2004 2-8-03:006 so 04-012 
629 2/5/2004 2-4-25:012 WR 1833 
630 2/12/2004 2-3-22:061 WR 1834 
631 2/13/2004 2-4-18:008 WR 1835 
632 2/18/2004 2-4-11:014 WR 1836 
633 2/18/2004 2-4-11 :019 WR 1837 
634 2/18/2004 2-8-01:021 WR 1838 
635 2/19/2004 2-7-03:092 WR 1875 
636 2/20/2004 2-7-13:168 WR 1839 
637 2/25/2004 2-3-60:089 WR 1840 
638 2/25/2004 2-3-60:028 WR 1841 
639 2/26/2004 2-2-14:005 so 
640 2/26/2004 2-7-14:039 WR 1842 
641 2/27/2004 2-3-22:013 WR 1843 
642 3/4/2004 2-7-29:020 WR 1844 
643 3/9/2004 2-7-13:078 so 
644 3/9/2004 2-7-06:077 WR 1847 
645 3/1 0/2004 2-7-22:009 so 
646 3/10/2004 2-8-01 :042 WR 1846 
647 3/17/2004 2-4-10:001 so 
648 3/23/2004 2-3-03:186 so 

Reference Prefix 
lA- bldg. penni! application 
jso = subdivision 
I\IILR - water service reaues 
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June 30, 2014 SUBJECT TO CHANGE 

UPCOUNTRY WATER SERVICE 
Priority List for Building PermitApplications, 
Subdivisions & Water Service Requests 

Prioritv Date TMK Lot No. Ref. No. 

649 3/30/2004 2-8-02:205 WR 1893 
650 4/6/2004 2-3-16:021 WR 1849 
651 4/7/2004 2-3-32:010 so 
652 4/7/2004 2-4-13:051 WR 1850 
653 4/8/2004 2-2-17:006 so 04-028 
654 4/12/2004 2-8-02:037 so 04-029 
655 4/12/2004 2-7-09:033 WR 1852 
656 4/13/2004 2-7-07:006 so 
657 4/13/2004 2-7-05:016 WR 1851 
658 4/13/2004 2-3-14:035 WR 1853 
659 4/15/2004 2-3-51 :017 A 04 0918 
660 4/15/2004 2-4-36:044 WR 1854 
661 4/20/2004 2-3-03:126 WR 1855 
662 4/22/2004 2-4-32:051 WR 1861 
663 4/22/2004 2-2-02:004 WR 1862 
664 4/26/2004 2-4-07:089 WR 1863 
665 4/27/2004 2-2-14:026 WR 1864 
666 4/28/2004 2-3-29:027 so 
667 4/28/2004 2-3-29:027 WR 1865 
668 4/28/2004 2-7-29:015 WR 1866 
669 4/29/2004 2-3-45:028 WR 1867 
670 4/30/2004 2-7-24:029 WR 1868 
671 4/30/2004 2-4-34:110 WR 1870 
672 5/4/2004 2-8-05:025 WR 1860 
673 5/5/2004 2-3-40:020 so 
67 4 5/6/2004 2-3-52:027 WR 1869 
675 5/1 0/2004 2-3-40:002 WR 1871 
676 5/11/2004 2-4-09:070 so 
677 5/17/2004 2-4-13:040 WR 1876 
678 5/19/2004 2-3-22:005 WR 1872 
679 5/20/2004 2-2-15:003 WR 1874 
680 5/21/2004 2-3-03:034 so 
681 5/24/2004 2-2-09:024 so 
682 5/24/2004 2-7-12:185 WR 1873 
683 5/26/2004 2-7-13:199 WR 1877 
684 5/27/2004 2-7-10:079 WR 1878 
685 5/27/2004 2-7-36:017 WR 1879 
686 6/1/2004 2-7-19:041 A 04 1446 
687 6/3/2004 2-4-25:006 so 
688 6/3/2004 2-4-17:018 WR 1880 
689 6/4/2004 2-2-09:089 WR 1881 
690 6/7/2004 2-4-02:015 WR 1882 
691 6/8/2004 2-2-02:004 so 
692 6/1 0/2004 2-3-02:067 WR 1883 
693 6/14/2004 2-8-01 :019 WR 1884 
694 6/1 5/2004 2-7-35:012 WR 1885 
695 6/15/2004 2-3-03:189 WR 1886 
696 6/15/2004 2-2-01:005 WR 1887 
697 6/15/2004 2-2-01 :024 WR 1913 
698 6/15/2004 2-2-01 :082 WR 1914 
699 6/15/2004 2-2-01 :045 WR 1915 
700 6/15/2004 2-2-01 :069 WR 1916 
701 6/17/2004 2-3-07:034 so 04-048 
702 6/22/2004 2-1-05:112 WR 1917 

Reference Prefix 
~ - bldg. permit application 
~D = subdiVISIOn 
WR = water serv1ce reaues 
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June 30, 2014 SUBJECT TO CHANGE 

UPCOUNTRY WATER SERVICE 
Priority List for Building PermitApplications, 
Subdivisions & Water Service Requests 

Prioritv Date TMK Lot No. Ref. No. 

703 6/25/2004 2-3-18:009 so 
704 6/25/2004 2-3-18:009 WR 1919 
705 7/2/2004 2-3-53:033 so 
706 7/2/2004 2-7-21 :007 WR 1921 
707 7/7/2004 2-2-15:082 so 
708 7/7/2004 2-3-58:005 WR 1923 
709 7/7/2004 2-8-01 :065 WR 1924 
710 7/9/2004 2-7-08:117 so 
711 7/9/2004 2-8-06:036 WR 1925 
712 7/12/2004 2-8-06:048 WR 1926 
713 7/13/2004 2-2-15:080 WR 1927 
714 7/13/2004 2-2-13:011 WR 1928 
715 7/13/2004 2-2-13:013 WR 1929 
716 7/13/2004 2-2-13:051 WR 1930 
717 7/13/2004 2-2-13:052 WR 1931 
718 7/14/2004 2-7-12:166 WR 1890 
719 7/14/2004 2-7-12:222 WR 1891 
720 7/14/2004 2-7-12:223 WR 1892 
721 7/21 /2004 2-3-03:131 so 
722 7/22/2004 2-3-26:019 so 
723 7/22/2004 2-8-03:049 so 04-065 
724 7/22/2004 2-7-35:002 WR 1898 
725 7/22/2004 2-4-06:033 WR 1899 
726 7/22/2004 2-2-13:006 WR 1900 
727 7/22/2004 2-2-13:004 WR 1901 
728 7/22/2004 2-7-19:041 WR 1904 
729 7/26/2004 2-7-13:043 so 
730 7/26/2004 2-8-01:023 so 
731 7/27/2004 2-3-14:011 WR 1902 
732 7/28/2004 2-4-32:086 WR 1903 
733 7/29/2004 2-4-13:147 WR 1905 
734 7/29/2004 2-3-15:013 WR 1906 
735 8/4/2004 2-3-38:023 WR 1907 
736 8/6/2004 2-3-13:066 WR 1909 
737 8/6/2004 2-3-43:079 WR 1910 
738 8/9/2004 2-7-13:065 so 04-069 
739 8/9/2004 2-2-03:021 WR 1911 
740 8/1 1/2004 2-2-05:100 so 
7 41 8/11 /2004 2-3-20:018 so 
7 42 8/11/2004 2-7-08:031 so 
7 43 8/12/2004 2-2-16:102 so 
7 44 8/12/2004 2-3-10:076 WR 1912 
745 8/12/2004 2-3-45:032 WR 1932 
7 46 8/12/2004 2-3-03:016 WR 1933 
747 8/12/2004 2-3-03:023 WR 1934 
7 48 8/12/2004 2-3-44:088 WR 1936 
749 8/13/2004 2-4-04:015 so 
750 8/16/2004 2-7-05:015 so 
751 8/16/2004 2-3-01:090 WR 1935 
752 8/19/2004 2-3-16:014 so 
753 8/19/2004 2-2-15:017 WR 1937 
754 8/19/2004 2-3-03:157 WR 1938 
755 8/19/2004 2-8-04:032 WR 1939 
756 8/23/2004 2-3-52:013 WR 1940 
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June 30, 2014 SUBJECT TO CHANGE 

UPCOUNTRY WATER SERVICE 
Priority List for Building PermitApplications, 
Subdivisions & Water Service Requests 

Prioritv Date TMK Lot No. Ref. No. 

757 8/23/2004 2-4-17:010 WR 1941 
758 8/23/2004 2-3-13:021 WR 1942 
759 8/24/2004 2-4-12:021 SD 
760 8/24/2004 2-3-60:049 WR 1943 
761 8/26/2004 2-4-13:188 WR 1944 
762 8/27/2004 2-3-48:108 WR 1945 
763 8/30/2004 2-3-53:003 WR 1946 
764 9/1/2004 2-3-22:030 WR 1947 
765 9/1/2004 2-2-09:011 WR 1948 
766 9/3/2004 2-2-04:011 WR 1949 
767 9/7/2004 2-2-15:045 SD 
768 9/7/2004 2-3-57:066 WR 1950 
769 9/8/2004 2-3-42:044 A042515 
770 9/9/2004 2-3-37:016 WR 1976 
771 9/10/2004 2-3-13:017 WR 1952 
772 9/1 0/2004 2-7-08:145 WR 1953 
773 9/14/2004 2-7-25:019 WR 1954 
77 4 9/14/2004 2-3-55:020 WR 1955 
775 9/14/2004 2-3-44:037 WR 1956 
776 9/15/2004 2-3-38:021 WR 1957 
777 9/16/2004 2-3-43:051 SD 
778 9/16/2004 2-2-15:001 WR 1958 
779 9/17/2004 2-3-03:022 SD 04-079 
780 9/20/2004 2-7-22:007 SD 
781 9/28/2004 2-3-32:008 SD 
782 9/29/2004 2-7-12:127 SD 04-085 
783 9/30/2004 2-3-03:044 SD 04-082 
784 9/30/2004 2-3-03:228 SD 05-046 
785 10/1/2004 2-4-13:075 SD 04-087 
786 10/1/2004 2-4-13:075 SD 04-088 
787 10/1/2004 2-8-03:059 SD 04-091 
788 10/1/2004 2-8-11 :004 WR 1959 
789 10/4/2004 2-2-20:075 WR 1960 
790 1017/2004 2-2-15:082 SD 04-089 
791 10/14/2004 2-2-12:055 WR 1961 
792 1 0/20/2004 2-4-34:075 WR 1962 
793 1 0/20/2004 2-4-07:080 WR 1963 
794 10/21/2004 2-3-11:005 WR 1964 
795 1 0/21/2004 2-4-07:078 WR 1965 
796 1 0/25/2004 2-7-33:010 WR 1966 
797 1 0/26/2004 2-4-33:004 WR 1967 
798 1 0/27/2004 2-3-13:053 SD 
799 10/27/2004 2-3-13:071 SD 
800 1 0/28/2004 2-4-23:005 WR 1968 
801 10/28/2004 2-2-16:023 WR 1994 
802 1 0/29/2004 2-3-02:003 SD 04-095 
803 1 0/29/2004 2-3-01:074 WR 1969 
804 11/5/2004 2-3-03:099 SD 04-097 
805 11/5/2004 2-8-09:015 WR 1970 
806 11/8/2004 2-7-33:002 WR 1971 
807 11/9/2004 2-3-03:068 SD 
808 11/1 0/2004 2-2-16:1 19 SD 04-101 
809 11/19/2004 2-4-40:044 SD 
81011/19/2004 2-4-40:045 SD 

Reference Prefix 
f'\ = bldg. permit application 
jsD = subdivision 
lwR = water service reaues 
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June 30, 2014 SUBJECT TO CHANGE 

UPCOUNTRY WATER SERVICE 
Priority List for Building PerrnitApplications, 
Subdivisions & Water Service Requests 

Prioritv Date TMK Lot No. Ref. No. 

81 1 11/19/2004 2-7-12:086 so 
812 11/23/2004 2-4-38:002 so 04-104 
813 11/24/2004 2-2-03:016 so 
814 12/1/2004 2-4-14:012 WR 1972 
815 12/3/2004 2-2-02:034 WR 1973 
816 12/7/2004 2-7-02:054 so 
817 12/7/2004 2-4-07:127 WR 1974 
818 12/9/2004 2-3-03:203 so 
819 12/9/2004 2-7-09:086 WR 1975 
820 12/1 0/2004 2-3-03:127 so 
821 12/1 0/2004 2-7-07:003 WR 1982 
822 12/14/2004 2-3-14:008 so 
823 12/17/2004 2-2-22:005 WR 1983 
824 12/28/2004 2-2-04:095 so 
825 1/5/2005 2-3-42:023 WR 1984 
826 1/7/2005 2-7-27:013 so 05-007 
827 1/11/2005 2-2-01 :055 so 
828 1/1 1/2005 2-7-06:074 WR 1985 
829 1/12/2005 2-2-15:004 so 
830 1/12/2005 2-2-16:077 WR 1986 
831 1/13/2005 2-3-55:043 WR 1987 
832 1/13/2005 2-7-35:037 WR 1988 
833 1/14/2005 2-3-01 :045 so 
834 1/14/2005 2-4-15:018 WR 1989 
835 1/1 8/2005 2-4-31 :091 WR 1990 
836 1/19/2005 2-2-15:007 so 
837 1/1 9/2005 2-3-13:039 so 
838 1/1 9/2005 2-5-07:054 so 
839 1/1 9/2005 2-2-16:083 WR 1991 
840 1/20/2005 2-4-03:062 WR 1992 
841 1/21 /2005 2-2-02:017 so 
842 1/21/2005 2-3-02:004 so 
843 1/21/2005 2-3-08:001 so 
844 1/21 /2005 2-3-08:002 so 
845 1/21/2005 2-3-07:001 WR 1993 
846 1/24/2005 2-3-03:167 so 
847 1/24/2005 2-7-13:148 so 
848 1/24/2005 2-4-06:024 WR 2001 
849 1/26/2005 2-7-33:031 WR 1995 
850 1/26/2005 2-3-45:012 WR 1996 
851 1/26/2005 2-3-58:042 WR 1997 
852 2/1/2005 2-7-09:041 so 
853 2/4/2005 2-7-03:010 WR2009 
854 2/8/2005 2-5-09:029 WR 2010 
855 2/9/2005 2-3-03:069 so 
856 2/9/2005 2-4-10:001 WR 2047 
857 2/9/2005 2-4-10:001 WR 2048 
858 2/11 /2005 2-3-02:058 so 
859 2/13/2005 2-2-10:061 WR 2008 
860 2/1 4/2005 2-3-24:009 so 
861 2/1 4/2005 2-3-24:008 WR 2006 
862 2/1 8/2005 2-7-12:200 WR 2004 
863 2/18/2005 2-8-01 :076 WR 2005 
864 2/22/2005 2-8-09:014 so 

eference Prefix 
= bldg . permrt apphcat1on 
0 = SUbdiVISIOil 

= water seMce re ues 
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June 30, 2014 SUBJECT TO CHANGE 

UPCOUNTRY WATER SERVICE 
Priority List for Building PermitApplications, 
Subdivisions & Water Service Requests 

Prioritv Date TMK Lot No. Ref. No. 

865 2/23/2005 2-3-01 :105 so 
866 2/23/2005 2-3-44:152 WR 2003 
867 2/24/2005 2-7-12:202 so 
868 2/24/2005 2-7-24:008 WR2039 
869 2/25/2005 2-7-13:167 WR 2000 
870 2/25/2005 2-3-03:046 WR 2002 
871 3/3/2005 2-7-35:010 WR 1999 
872 3/7/2005 2-3-36:039 WR 1998 
873 3/7/2005 2-7-01 :019 WR 2011 
874 3/8/2005 2-4-13:009 WR 
875 3/16/2005 2-2-16:113 WR 2012 
876 3/17/2005 2-4-14:025 WR 2013 
877 3/21/2005 2-4-14:014 WR 2014 
878 3/28/2005 2-2-16:092 WR 2015 
879 3/28/2005 2-3-48:039 WR 2016 
880 3/30/2005 2-3-12:063 WR 2017 
881 3/31 /2005 2-2-11 :034 WR 2018 
882 4/1/2005 2-7-05:002 WR 2019 
883 4/1/2005 2-7-06:002 WR 2021 
884 4/4/2005 2-3-03:185 WR2020 
885 4/12/2005 2-7-33:050 WR2022 
886 4/18/2005 2-3-48:022 WR2023 
887 4/18/2005 2-3-48:023 WR 2024 
888 4/19/2005 2-8-02:090 WR 2025 
889 4/21 /2005 2-4-13:166 so 
890 4/22/2005 2-2-02:020 WR2026 
891 4/26/2005 2-3-03:206 so 
892 4/27/2005 2-2-10:061 WR2007 
893 4/28/2005 2-4-17:022 so 
894 4/28/2005 2-4-17:023 so 
895 4/29/2005 2-2-01 :064 WR 2028 
896 5/2/2005 2-7-12:209 WR 2029 
897 5/2/2005 2-4-07:021 WR 2030 
898 5/3/2005 2-7-08:173 WR 2031 
899 5/5/2005 2-4-05:049 so 05-053 
900 5/6/2005 2-3-38:034 so 
901 5/9/2005 2-3-22:026 WR 2032 
902 5/1 0/2005 2-3-10:068 so 05-045 
903 5/12/2005 2-3-03:205 so 
904 5/13/2005 2-4-13:088 so 
905 5/16/2005 2-7-35:046 WR 2033 
906 5/17/2005 2-4-29:027 so 
907 5/20/2005 2-3-03:220 so 05-039 
908 5/25/2005 2-4-25:003 WR2034 
909 5/26/2005 2-5-07:074 WR 2036 
910 5/27/2005 2-3-60:051 WR 2037 
911 6/1/2005 2-4-12:023 so 
912 6/1/2005 2-8-05:062 WR 2038 
913 6/7/2005 2-7-10:057 WR 1980 
914 6/7/2005 2-7-10:058 WR 1981 
915 6/21 /2005 2-3-40:021 so 
916 6/24/2005 2-2-15:004 so 05-058 
917 6/27/2005 2-7-03:023 so 
918 6/27/2005 2-7-03:090 so 

eference Prefi x 
fo\ ~ bldg. permit application 
~0 - SUbdiVISIOn 
WR water service reQues 



June 30, 2014 

Priority Date 

919 6/27/2005 
920 6/27/2005 
921 6/29/2005 
922 6/29/2005 
923 6/30/2005 
924 7/5/2005 
925 7/5/2005 
926 7/6/2005 
927 7/12/2005 
928 7/14/2005 
929 7/14/2005 
930 7/20/2005 
931 7/20/2005 
932 7/26/2005 
933 7/27/2005 
934 8/2/2005 
935 8/3/2005 
936 8/3/2005 
937 8/4/2005 
938 8/1 0/2005 
939 8/1 0/2005 
940 8/1 0/2005 
941 8/11 /2005 
942 8/12/2005 
943 8/26/2005 
944 8/29/2005 
945 8/31/2005 
946 9/13/2005 
94 7 9/13/2005 
948 9/14/2005 
949 9/14/2005 
950 9/15/2005 
951 9/19/2005 
952 9/20/2005 
953 9/23/2005 
954 9/26/2005 
955 9/28/2005 
956 9/29/2005 
957 1 0/3/2005 
958 1 0/3/2005 
959 1 0/7/2005 
960 1 0/12/2005 
961 1 0/20/2005 
962 10/21/2005 
963 11/1/2005 
964 11/1/2005 
965 11/8/2005 
966 11/8/2005 
967 11/8/2005 
968 11/8/2005 
969 11/8/2005 
970 11/9/2005 
971 11/11/2005 
972 11/15/2005 

SUBJECT TO CHANGE 

UPCOUNTRY WATER SERVICE 
Priority List for Building PermitApplications, 
Subdivisions & Water Service Requests 

TMK 
2-7-03:092 
2-4-32:015 
2-3-44:008 
2-4-13:140 
2-2-20:069 
2-7-13:038 
2-4-14:029 
2-8-02:146 
2-3-20:071 
2-3-03:206 
2-3-08:033 
2-3-03:110 
2-8-05:037 
2-3-01:045 
2-7-02:043 
2-2-04:094 
2-3-13:088 
2-3-22:129 
2-3-15:002 
2-4-23:016 
2-7-14:036 
2-7-14:081 
2-7-12:006 
2-3-21:003 
2-7-33:020 
2-2-06:058 
2-2-13:048 
2-7-13:006 
2-3-26:010 
2-2-03:060 
2-3-31 :014 
2-7-26:007 
2-1-04:008 
2-4-19:004 
2-2-19:016 
2-4-13:188 
2-2-15:023 
2-4-13:008 
2-3-01 :072 
2-3-01 :166 
2-4-35:053 
2-7-06:057 
2-3-56:092 
2-8-04:013 
2-8-02:134 
2-7-09:007 
2-3-03:175 
2-3-10:035 
2-3-15:010 
2-2-17:004 
2-3-10:066 
2-7-02:043 
2-2-04:030 
2-3-13:041 

Lot No. Ref. No. 

SD 
WR2045 
SD 
WR2046 
WR 2044 
WR2042 
WR2043 
WR2040 
WR 2041 
SD 
SD 
SD 
WR 2051 
SD 
SD 05-067 
SD 
SD 
SD 
SD 05-070 
A 05 2353 
WR2053 
WR2054 
SD 
SD 
WR 2055 
WR2056 
WR 2057 
SD 
WR 2058 
WR2059 
WR2060 
WR 2061 
WR2362 
SD 
SD 
SD 
SD 
SD 
WR 2063 
WR2064 
WR 2065 
WR2068 
WR2069 
SD 
SD 
WR 2066 
SD 
SD 
SD 
WR2067 
WR 2101 
SD 05-012 
SD 
SD 
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Reference Prefix 
lA = bldg. permit application 
!so = subdivision 
WR = water service reaues 
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June 30, 2014 SUBJECT TO CHANGE 

UPCOUNTRY WATER SERVICE 
Priority List for Building PermitApplications, 
Subdivisions & Water Service Requests 

Priorltv Date TMK Lot No. Ref. No. 

973 11/15/2005 2-2-04:030 WR 2071 
97 4 11/16/2005 2-7-26:022 11 WR2074 
975 11/17/2005 2-4-32:066 WR2078 
976 11/18/2005 2-4-13:036 WR 2121 
977 11/18/2005 2-4-13:037 WR 2122 
978 11/22/2005 2-2-16:099 so 05-102 
979 11/25/2005 2-7-08:012 SO 05-100 
980 11/25/2005 2-3-01 :045 so 05-105 
981 11/29/2005 2-3-47:048 WR2075 
982 12/1/2005 2-2-01 :026 WR2076 
983 12/19/2005 2-4-40:019 so 
984 12/19/2005 2-7-06:017 WR2077 
985 12/20/2005 2-2-03:007 WR2072 
986 12/29/2005 2-3-68:007 WR2079 
987 1/3/2006 2-7-06:015 so 
988 1/5/2006 2-7-04:021 so 
989 1/5/2006 2-4-12:025 WR 2080 
990 1/9/2006 2-3-01 :150 WR 2081 
991 1/1 0/2006 2-7-13:175 so 
992 1/12/2006 2-8-02:124 A 06 0077 
993 1/12/2006 2-4-32:080 WR 2082 
994 1/19/2006 2-7-14:044 WR2083 
995 1/24/2006 2-7-12:167 so 
996 1/24/2006 2-8-04:013 so 06-013 
997 1/25/2006 2-2-03:050 WR2084 
998 1/26/2006 2-7-08:118 so 06-011 
999 1/31/2006 2-2-04:020 so 

I 000 1/31/2006 2-2-04:082 so 
1001 1/31 /2006 2-2-04:083 so 
I 002 2/3/2006 2-3-60:053 WR 2085 
I 003 2/6/2006 2-3-03:010 so 
I 004 2/7/2006 2-3-60:075 WR 2086 
1005 2/7/2006 2-3-22:121 WR2087 
I 006 2/7/2006 2-3-19:001 WR2088 
I 007 2/16/2006 2-4-07:017 WR 2089 
1008 2/17/2006 2-7-26:002 WR2090 
I 009 2/22/2006 2-8-04:068 SO 
1010 2/23/2006 2-4-15:042 SO 
I 011 2/24/2006 2-3-03:072 WR 2091 
I 012 2/24/2006 2-8-05:033 WR 2092 
1013 3/1/2006 2-5-14:039 WR 2093 
1014 3/2/2006 2-4-29:024 WR 2094 
I 015 3/3/2006 2-2-16:018 so 06-015 
I 016 3/6/2006 2-8-04:031 WR 2095 
I 017 3/9/2006 2-7-30:008 so 06-017 
I 018 3/20/2006 2-2-03:051 WR2096 
I 019 3/20/2006 2-7-30:012 WR2097 
I 020 3/22/2006 2-3-10:006 so 
I 021 3/29/2006 2-4-13:006 so 
1 022 4/3/2006 2-3-60:029 WR 2098 
I 023 4/6/2006 2-7-11 :031 WR 2099 
I 024 4/1 0/2006 2-3-01 :174 so 06-034 
I 025 4/10/2006 2-8-05:084 WR 2105 
1026 4/19/2006 2-3-56:009 WR 2107 

B eleroncc Prefix 
lA - bldg. perm~ application 
jso = subdivision 
lwR = water serv1ce reaues 
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June 30, 2014 SUBJECT TO CHANGE 

UPCOUNTRY WATER SERVICE 
Priority List for Building PermitApplications, 
Subdivisions & Water Service Requests 

Priority Date TMK Lot No. Ref. No. 

I 027 4/21 /2006 2-4-27:003 WR 2108 
I 028 4/26/2006 2-7-05:001 SD 
I 029 4/28/2006 2-7-34:010 WR 2110 
I 030 4/28/2006 2-7-13:023 WR 2111 
I 031 5/2/2006 2-7-12:085 SD 06-037 
I 032 5/16/2006 2-3-46:015 WR 2113 
I 033 5/16/2006 2-7-02:025 WR 2114 
I 034 5/22/2006 2-4-12:001 SD 
I 035 5/22/2006 2-4-12:001 Grant 318 WR 2162 
I 036 5/22/2006 2-4-12:001 Grant 602 WR 2164 
I 037 5/24/2006 2-7-29:017 WR 2100 
I 038 5/24/2006 2-2-05:041 WR 2115 
I 039 5/26/2006 2-2-18:008 WR 2116 
I 040 5/31/2006 2-4-13:009 SD 
1041 5/31 /2006 2-7-26:007 SD 
I 042 5/31 /2006 2-7-26:006 WR 2117 
I 043 5/31 /2006 2-4-07:017 WR 2123 
I 044 5/31 /2006 2-2-12:020 WR 2167 
I 045 5/31 /2006 2-4-12:005 WR 2170 
I 046 5/31 /2006 2-4-12:039 WR 2171 
1047 5/31 /2006 2-4-12:042 WR 2172 
I 048 5/31 /2006 2-4-12:043 WR 2173 
I 049 5/31 /2006 2-4-12:044 WR 2174 
I 050 5/31 /2006 2-4-12:041 WR 2175 
I 051 5/31 /2006 2-4-12:040 WR 2176 
I 052 5/31 /2006 2-4-12:045 WR 2177 
I 053 5/31 /2006 2-4-12:046 WR 2178 
1054 5/31 /2006 2-4-12:047 WR 2179 
1055 5/31/2006 2-4-12:048 WR 2180 
I 056 6/7/2006 2-5-10:003 SD 
I 057 6/7/2006 2-7-08:106 SD 
I 058 6/8/2006 2-3-32:014 SD 
I 059 6/9/2006 2-3-32:002 SD 
I 060 6/9/2006 2-3-32:015 SD 
1061 6/27/2006 2-5-03:010 SD 06-049 
I 062 6/27/2006 2-2-20:063 WR 2118 
1063 6/28/2006 2-2-08:004 SD 06-054 
I 064 7/3/2006 2-3-19:025 hpr 1 WR 2119 
I 065 7/5/2006 2-8-13:183 A 061885 
I 066 7/1 0/2006 2-3-03:086 SD 
I 067 7/1 0/2006 2-3-03:086 WR 2124 
1068 7/11/2006 2-2-14:005 SD 06-053 
1069 7/17/2006 2-2-04:008 SD 
I 070 7/17/2006 2-4-40:027 WR 2125 
1071 7/1 8/2006 2-3-02:122 SD 06-055 
1072 7/1 9/2006 2-3-02:009 SD 
I 073 7/1 9/2006 2-3-62:034 SD 06-056 
I 07 4 7/26/2006 2-2-09:026 SD 06-063 
1 075 712712006 2-8-02:133 WR 2126 
1076 7/31 /2006 2-2-04:004 SD 06-060 
I 077 8/3/2006 2-3-03:041 SD 
1078 8/7/2006 2-3-03:106 SD 
1079 8/11/2006 2-7-13:094 A 06 2285 
I 080 8/15/2006 2-7-35:041 WR 2127 

~eference Prefix 
~ = bldg. permit application 
jsD = SUbdiVISIOn 
l'toi_R = water servoce reaues 



Page 21 

June 30, 2014 SUBJECT TO CHANGE 

UPCOUNTRY WATER SERVICE 
Priority List for Building PermitApplications, 
Subdivisions & Water Service Requests 

Prioritv Date TMK Lot No. Ref. No. 

1081 8/21/2006 2-4-02:007 SD 06-069 
I 082 8/22/2006 2-7-13:086 SD 06-073 
I 083 8/22/2006 2-3-13:045 WR 2128 
I 084 8/23/2006 2-3-19:014 SD 
I 085 8/23/2006 2-4-06:030 WR 2129 
I 086 8/23/2006 2-7-08:157 WR 2130 
I 087 8/28/2006 2-2-09:004 SD 
I 088 8/28/2006 2-3-08:001 SD 06-082 
I 089 8/29/2006 2-2-09:080 WR 2131 
I 090 8/31/2006 2-3-60:031 WR 2132 
I 091 9/6/2006 2-3-02:009 WR 2133 
I 092 9/7/2006 2-7-02:074 WR 2103 
I 093 9/15/2006 2-2-02:047 WR 2134 
I 094 9/18/2006 2-2-22:026 WR2135 
I 095 9/20/2006 2-3-01:023 SD 
I 096 9/20/2006 2-3-01:174 SD 
I 097 9/21/2006 2-3-10:057 SD 06-083 
I 098 9/22/2006 2-8-02:132 WR 2136 
I 099 9/25/2006 2-3-33:019 SD 
11 00 9/26/2006 2-3-40:007 WR 2137 
1101 10/3/2006 2-3-60:018 WR 2138 
11 02 1 0/4/2006 2-3-08:014 SD 06-089 
1 03 1 0/4/2006 2-4-23:006 WR 2139 
1 04 1 0/6/2006 2-3-40:019 WR 2140 
1 05 1 0/6/2006 2-4-11 :005 WR 2141 
1 06 1 0/9/2006 2-3-02:004 SD 06-090 
1 07 1 0/1 0/2006 2-3-03:026 SD 06-101 
1 08 1 0/18/2006 2-2-15:081 WR 2142 
1 09 10/19/2006 2-4-29:041 WR 2143 
11 0 1 0/19/2006 2-4-15:046 WR 2144 
111 1 0/26/2006 2-3-35:009 WR 2145 
112 1 0/27/2006 2-3-35:016 SD 
113 10/30/2006 2-2-15:003 14-A WR 2146 
11411/1/2006 2-7-13:089 WR 2147 
115 11/2/2006 2-8-10:016 WR 2148 
116 11/8/2006 2-2-16:037 WR 2149 
117 11/16/2006 2-2-12:001 SD 
118 11/20/2006 2-3-53:011 WR 2151 
119 11/20/2006 2-2-16:102 WR 2169 

1120 11/24/2006 2-2-15:073 WR 2152 
1121 12/4/2006 2-3-03:188 WR 2153 
1122 12/4/2006 2-3-03:189 WR 2154 
1123 12/4/2006 2-3-47:042 WR 2155 
1124 12/5/2006 2-7-03:008 SD 
1125 12/5/2006 2-7-03:008 WR 2156 
1126 12/12/2006 2-4-07:017 SD 06-1 15 
1127 12/13/2006 2-4-32:088 WR 2157 
1128 12/19/2006 2-2-11 :027 SD 
1129 12/19/2006 2-3-46:002 WR 2158 
1130 12/26/2006 2-2-11 :010 WR 2159 
1131 12/27/2006 2-3-13:068 WR 2160 
1132 12/29/2006 2-7-08:105 SD 
1133 1/5/2007 2-8-02:090 A 07 0041 
1134 1/5/2007 2-3-03:215 SD 

Reference Prefix 
~ = bldg. perm~ application 
~D = subdivision 
WR - water service reoues 
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June 30, 2014 
SUBJECT TO CHANGE 

UPCOUNTRY WATER SERVICE 
Priority List for Building PermitApplications, 
Subdivisions & Water Service Requests 

Prioritv Date TMK Lot No. Ref. No. 

1135 1/8/2007 2-8-04:066 WR 2161 
1136 1/25/2007 2-2-10:017 SD 07-006 
1137 1/25/2007 2-5-04:050 WR 2182 
1138 2/5/2007 2-3-07:026 SD 
1139 2/5/2007 2-3-09:034 SD 
1140 2/5/2007 2-3-07:023 5 WR 2183 
1141 2/5/2007 2-3-07:022 6 WR 2184 
1142 2/5/2007 2-3-07:018 7 WR 2185 
1143 2/5/2007 2-3-09:034 WR 2186 
1144 2/5/2007 2-3-07:026 WR 2187 
1145 2/6/2007 2-3-07:027 SD 
1146 2/6/2007 2-3-27:027 WR 2188 
1147 2/9/2007 2-3-13:011 WR 2189 
1148 2/12/2007 2-7-25:026 SD 
1149 2/13/2007 2-2-20:084 WR 2190 
1150 2/15/2007 2-4-13:031 WR 2191 
1151 2/15/2007 2-3-42:051 WR 2192 
1152 2/16/2007 2-3-07:024 4 WR 2193 
1153 2/20/2007 2-2-03:038 SD 07-009 
1154 2/23/2007 2-7-12:275 WR 2194 
1155 2/23/2007 2-7-12:276 WR 2195 
1156 2/23/2007 2-7-12:277 WR 2196 
1157 2/27/2007 2-3-32:013 SD 
1158 2/28/2007 2-7-11:055 SD 
1159 3/2/2007 2-7-07:003 SD 
1160 3/6/2007 2-3-51:007 WR 2197 
1161 3/7/2007 2-3-14:013 WR 2198 
1162 3/7/2007 2-3-16:002 WR 2199 
1163 3/13/2007 2-7-03:010 SD 07-016 
1164 3/14/2007 2-7-13:064 WR 2200 
1165 3/15/2007 2-7-12:055 WR 2201 
1166 3/16/2007 2-3-01:029 WR 2202 
1167 3/22/2007 2-3-03:223 WR2203 
1168 3/22/2007 2-8-01:018 WR 2205 
1169 3/27/2007 2-7-12:178 SD 
1170 4/2/2007 2-3-03:067 SD 
1171 4/2/2007 2-2-14:010 WR2206 
1172 4/4/2007 2-4-07:010 WR 2207 
1173 4/11/2007 2-8-01:096 WR 2208 
1174 4/16/2007 2-2-04:101 WR 2209 
1175 4/18/2007 2-4-09:010 SD 07-025 
1176 4/20/2007 2-7-11:022 SD 
1177 4/20/2007 2-7-09:051 WR 2210 
1178 4/24/2007 2-3-36:007 WR 2212 
1179 5/30/2007 2-4-07:066 SD 
1180 6/12/2007 2-2-06:108 34-B WR 2214 
1181 6/22/2007 2-3-60:002 WR 2215 
1182 6/29/2007 2-2-13:009 WR 2216 
1183 7/3/2007 2-3-10:050 WR 2217 
1184 7/5/2007 2-3-01:058 SD 
1185 7/5/2007 2-3-01:173 SD 
1186 7/13/2007 2-5-07:002 WR 2218 
1187 8/6/2007 2-3-03:168 SD 
1188 8/15/2007 2-4-28:011 WR 2220 

Reference Prefix 
~ = bldg. permit apphcahon 
~D = subdivosoon 
rvvR = water seMce reques 
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June 30, 2014 SUBJECT TO CHANGE 

UPCOUNTRY WATER SERVICE 
Priority List for Building PermitApplications, 
Subdivisions & Water Service Requests 

Priority Date TMK lot No. Ref. No. 

1189 8/20/2007 2-4-35:106 WR 2221 
1190 8/23/2007 2-3-08:034 SD 07-052 
1191 8/31/2007 2-3-02:008 SD 07-053 
1192 8/31/2007 2-7-18:019 WR 2222 
1193 9/6/2007 2-3-60:036 WR 2223 
1194 9/13/2007 2-4-03:01 2 WR 2224 
1195 9/25/2007 2-3-15:009 WR 2228 
1196 9/27/2007 2-5-10:018 WR2227 
1197 1 0/3/2007 2-4-13:070 SD 07-056 
1198 10/17/2007 2-7-01:032 SD 07-058 
1199 10/19/2007 2-1-04:089 WR2225 
1200 1 0/19/2007 2-3-59:019 WR2226 
1201 11/7/2007 2-2-06:038 SD 
1202 11/7/2007 2-2-06: 104 SD 
1203 11/8/2007 2-4-12:006 SD 
1204 11/13/2007 2-3-03:016 SD 07-061 
1205 11/13/2007 2-2-11:029 WR 2230 
1206 11/29/2007 2-3-03:012 SD 
1207 11/29/2007 2-7-01:105 SD 
1208 11/29/2007 2-3-03:031 SD 07-076 
1209 12/5/2007 2-7-12:049 WR 2231 
1210 12/6/2007 2-3-14:008 SD 
1211 1/2/2008 2-3-60:002 SD 
1212 1/17/2008 2-2-11:003 SD 
1213 1/18/2008 2-2-15:029 WR2232 
1214 1/24/2008 2-2-04:101 SD 
1215 1/28/2008 2-2-05:003 SD 
1216 2/1/2008 2-3-01:023 SD 08-008 
1217 2/11/2008 2-7-19:039 Unit B cpr WR2233 
1218 2/20/2008 2-4-22:015 W R 2234 
1219 3/19/2008 2-3-44:038 W R2235 
1220 4/2/2008 2-7-08:021 SD 08-016 
1221 4/8/2008 2-3-03:050 SD 08-018 
1222 4/21/2008 2-7-08:111 WR 2237 
1223 4/23/2008 2-4-36:083 WR2238 
1224 4/29/2008 2-3-28:011 WR2239 
1225 5/5/2008 2-3-37:005 SD 
1226 5/16/2008 2-9-03:012 WR 2242 
1227 5/30/2008 2-3-52:008 WR 2243 
1228 6/13/2008 2-3-14:014 SD 
1229 6/17/2008 2-4-13:185 SD 
1230 6/26/2008 2-4-26:001 WR 2244 
1231 6/30/2008 2-8-01:025 WR 2245 
1232 7/1/2008 2-7-08:047 SD 
1233 7/8/2008 2-3-08:019 SD 08-033 
1234 7/8/2008 2-4-13:060 WR 2246 
1235 7/14/2008 2-8-05:045 W R 2247 
1236 7/15/2008 2-3-03:066 SD 08-046 
1237 7/17/2008 2-3-08:020 SD 08-048 
1238 7/17/2008 2-8-01:034 W R 2248 
1239 7/17/2008 2-8-01 :036 WR 2249 
1240 7/17/2008 2-8-01 :038 WR 2250 
1241 7/17/2008 2-8-01:078 W R 2251 
1242 7/30/2008 2-2-06:115 SD 

Reference Prefix 
fA. - bldg. permit applicat1on 
!so = subdivis1on 
lwR = water serv1ce reoues 
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June 30, 2014 SUBJECT TO CHANGE 

UPCOUNTRY WATER SERVICE 
Priority List for Building PermitApplications, 
Subdivisions & Water Service Requests 

Prioritv Date TMK Lot No. Ref. No. 

1243 8/8/2008 2-3-08:035 so 08-050 
1244 8/12/2008 2-3-07:042 so 08-051 
1245 8/14/2008 2-7-14:044 so 08-053 
1246 9/3/2008 2-3-03:072 so 
124 7 9/15/2008 2-2-20:032 WR 2252 
1248 9/16/2008 2-2-12:049 so 
1249 9/16/2008 2-7-06:061 so 
1250 9/17/2008 2-7-26:005 so 
1251 9/26/2008 2-7-08:035 WR 2253 
1252 9/30/2008 2-7-09:057 WR 2254 
1253 1 0/6/2008 2-4-37:014 WR 2255 
1254 1 0/28/2008 2-5-04:076 WR 2256 
1255 1 0/28/2008 2-7-05:014 WR 2257 
1256 1 0/31/2008 2-7-01:072 so 
1257 11/7/2008 2-8-04:099 WR2229 
1258 11/1 0/2008 2-9-07:022 WR 2258 
1259 11/10/2008 2-9-07:084 WR 2259 
1260 11/20/2008 2-2-05:055 so 
1261 11/21/2008 2-2-06:116 so 08-062 
1262 12/10/2008 2-7-14:037 WR 2260 
1263 12/17/2008 2-3-32:012 so 
1264 12/30/2008 2-3-50:037 WR 2261 
1265 1/2/2009 2-2-03:047 so 
1266 1/2/2009 2-7-03:006 WR2262 
1267 1/9/2009 2-7-07:053 WR2263 
1268 1/13/2009 2-7-13:203 so 
1269 1/21/2009 2-7-13:197 WR2264 
1270 2/9/2009 2-3-12:086 so 09-009 
1271 2/13/2009 2-3-08:031 so 
1272 3/12/2009 2-4-27:012 WR2265 
1273 3/23/2009 2-2-08:009 so 09-014 
127 4 3/23/2009 2-8-09:008 WR 2266 
1275 3/30/2009 2-4-30:040 WR 2267 
1276 4/2/2009 2-2-15:087 so 09-016 
1277 4/14/2009 2-3-68:001 WR2268 
1278 6/15/2009 2-2-20:066 so 
1279 6/22/2009 2-4-09:052 so 
1280 7/13/2009 2-2-03:004 so 09-025 
1281 8/4/2009 2-8-01 :014 WR 2271 
1282 8/5/2009 2-3-02:086 WR 2272 
1283 9/3/2009 2-3-16:024 WR 2273 
1284 9/8/2009 2-4-40:030 so 
1285 9/11/2009 2-4-40:032 so 
1286 9/28/2009 2-7-22:023 WR 2274 
1287 10/6/2009 2-7-12:166 WR 2294 
1288 10/6/2009 2-7-12:222 WR 2295 
1289 10/6/2009 2-7-12:223 WR 2296 
1290 1 0/13/2009 2-8-10:025 WR 2275 
1291 10/23/2009 2-4-07:031 WR 2276 
1292 1 0/23/2009 2-3-14:086 WR 2277 
1293 1 0/29/2009 2-2-13:007 so 09-046 
1294 11/1 0/2009 2-2-12:072 so 
1295 11/12/2009 2-3-45:054 WR 2278 
1296 11/13/2009 2-3-43:002 WR 2279 

Reference Prefix 
lA- bldg. permit application 
lSD = subdivision 
lwR = water servoce reaues 
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June 30, 2014 
SUBJECT TO CHANGE 

UPCOUNTRY WATER SERVICE 
Priority List for Building PermitApplications, 
Subdivisions & Water Service Requests 

Prloritv Date TMK Lot No. Ref. No. 

1297 12/11/2009 2-4-13:050 so 09-049 
1298 1/12/2010 2-8-02:255 so 10-003 
1299 2/3/201 0 2-4-13:075 WR 2281 
1300 2/3/201 0 2-4-13:219 WR2282 
1301 2/3/2010 2-4-13:220 WR2283 
1302 2/11/2010 2-3-05:002 so 10-006 
1303 2/12/201 0 2-7-14:081 WR2297 
1304 2/12/201 0 2-7-14:036 WR2298 
1305 3/18/201 0 2-1-08:024 so 
1306 3/19/2010 2-4-26:010 WR 2284 
1307 3/19/201 0 2-4-10:017 WR 2285 
1308 3/19/201 0 2-4-10:018 WR 2286 
1309 3/19/2010 2-4-10:019 WR 2287 
1310 4/15/2010 2-2-09:049 WR 2288 
1311 4/22/2010 2-7-13:097 so 
1312 4/30/2010 2-4-13:040 so 10-018 
1313 5/14/2010 2-2-01 :063 WR 2299 
1314 6/7/2010 2-4-13:089 WR 2289 
1315 6/9/20 1 0 2-3-14:072 WR2292 
1316 7/15/2010 2-4-13:218 WR2290 
1317 7/23/2010 2-7-27:012 so 
1318 7/30/2010 2-8-02:121 WR 2291 
1319 8/6/2010 2-7-04:035 WR2293 
1320 8/27/201 0 2-8-04:058 so 
1321 8/27/2010 2-8-04:059 so 
1322 8/27/2010 2-8-04:061 so 
1323 8/27/201 0 2-8-04:066 so 
1324 8/31 /2010 2-2-06:031 WR 2301 
1325 9/3/201 0 2-4-11 :012 so 
1326 9/7/2010 2-7-22:005 so 
1327 9/21 /2010 2-7-14:037 WR2302 
1328 9/27/2010 2-2-02:039 so 
1329 10/1/2010 2-7-08:122 WR 2303 
1330 1 0/4/201 0 2-4-18:006 WR 2304 
1331 10/12/2010 2-3-08:016 so 10-035 
1332 10/12/201 0 2-3-08:025 so 10-037 
1333 10/14/2010 2-1-04:080 so 
1334 10/15/2010 2-3-19:001 WR 2306 
1335 10/15/2010 2-1-08:111 WR 2307 
133611/1/2010 2-4-13:151 WR 2308 
1337 11/1/2010 2-7-01 :072 WR 2314 
1338 11/3/2010 2-8-04:058 WR 2309 
1339 11/4/2010 2-4-36:061 WR 2315 
1340 11/12/2010 2-7-02:158 so 10-039 
1341 11/19/2010 2-7-14:077 WR 2310 
1342 11/23/2010 2-7-06:052 WR 2311 
1343 11/26/2010 2-3-03:155 so 
1344 11/30/2010 2-4-13:093 WR 2312 
1345 12/1/2010 2-7-08:040 so 
1346 12/8/2010 2-3-38:030 so 
1347 12/9/2010 2-3-19:002 so 
1348 12/9/201 0 2-7-28:004 WR 2316 
1349 12/22/201 0 2-3-07:038 so 
1350 12/22/201 0 2-4-13:021 WR 2317 

oforonce Prefix 
A = bldg. permit application 
SD = subdivision 
WR = water service r9Ques 
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June 30, 2014 SUBJECT TO CHANGE 

UPCOUNTRY WATER SERVICE 
Priority List for Building PermitApplications, 
Subdivisions & Water Service Requests 

Priori~ Date TMK Lot No. Ref. No. 

1351 2/4/2011 2-5-04:001 SD 
1352 2/7/2011 2-3-16:012 SD 
1353 2/7/2011 2-7-07:076 WR 2319 
1354 2/7/2011 2-7-07:077 WR 2320 
355 2/14/2011 2-7-09:014 WR 2321 
356 2/18/2011 2-1-03:035 WR 2323 
357 3/2/2011 2-8-04:061 4 SD 11-002 
358 3/14/2011 2-7-26:005 WR 2325 
359 3/22/2011 2-4-36:120 WR 2326 
360 4/19/2011 2-1-04:125 WR 2328 
361 4/29/2011 2-2-16:069 WR2329 
362 5/12/2011 2-7-28:004 WR2330 
363 5/13/2011 2-5-04:039 SD 
364 5/24/2011 2-3-08:036 SD 
365 5/24/2011 2-3-09:039 SD 
366 7/5/2011 2-7-07:078 SD 

1367 7/12/2011 2-1-04:116 WR 2551 
1368 7/12/2011 2-1-04:095 Par Lot 2 WR 2552 
1369 7/22/2011 2-8-09:101 WR 2332 
1370 8/15/2011 2-3-01 :133 WR2365 
1371 8/25/2011 2-8-004:043 109 SD 11-026 
1372 9/6/2011 2-7-13:046 WR 2334 
1373 9/9/2011 2-4-01 :003 2-A SD 11-029 
1374 9/14/2011 2-2-12:004 SD 
1375 9/19/2011 2-3-09:039 WR 2350 
1376 9/22/2011 2-2-15:004 SD 
1377 9/27/2011 2-3-41 :074 SD 
1378 9/27/2011 2-7-1 2:112 WR 2348 
1379 10/3/2011 2-4-32:072 WR 2335 
1380 11/4/2011 2-1-03:018 WR 2337 
1381 11/7/2011 2-5-03:005 WR 2338 
1382 11/7/2011 2-5-03:018 WR 2339 
1383 11/7/2011 2-3-09:008 WR 2340 
1384 11/7/2011 2-4-01 :023 WR 2341 
1385 11/7/2011 2-4-01 :022 WR2342 
1386 11/17/2011 2-8-02:046 WR 2343 
1387 11/29/2011 2-3-13:086 WR 2344 
1388 12/2/2011 2-8-04:017 WR2345 
1389 12/19/2011 2-4-12:030 WR2346 
1390 12/30/2011 2-2-12:013 WR 2347 
1391 1/4/2012 2-2-16:042 WR 2349 
1392 1/9/2012 2-7-12:173 SD 12-002 
1393 1/10/2012 2-7-08:071 SD 
1394 1/10/2012 2-4-25:054 2-A WR 2351 
1395 1/13/2012 2-3-07:042 SD 
1396 1/26/2012 2-8-02:046 SD 
1397 2/7/2012 2-4-29:062 6 WR 2352 
1398 2/8/2012 2-3-08:004 1 WR 2353 
1399 2/8/2012 2-3-08:004 2 WR 2354 
1400 2/8/2012 2-3-08:030 WR 2355 
1401 3/5/2012 2-8-03:040 B-3 WR2356 
1402 3/13/2012 2-3-40:011 1-A WR2357 
1403 3/24/2012 2-4-05:027 4 WR2360 
1404 3/27/201 2 2-3-03:051 SD 

Reference Prefix 
~ = bldg. permit application 
!so = subdivision 
WR = water service reQues 
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June 30, 2014 SUBJECT TO CHANGE 

UPCOUNTRY WATER SERVICE 
Priority List for Building PennitApplications, 
Subdivisions & Water Service Requests 

Prioritv Date TMK Lot No. Ref. No. 

1405 3/27/2012 2-5-03:030 3 so 12-007 
1406 3/27/2012 2-5-03:038 11 so 12-008 
1407 4/11/2012 2-3-03:141 so 
1408 4/11/2012 2-1-03:008 WR2359 
1409 4/16/2012 2-2-06:082 0 so 12-011 
1410 5/23/2012 2-7-28:001 so 
1411 5/24/2012 2-2-04:099 35A WR 2361 
1412 6/15/2012 2-7-06:053 WR 2363 
1413 6/27/2012 2-7-13:210 WR2364 
1414 7/31/2012 2-8-04:050 2 WR 2366 
1415 8/1/2012 2-3-03:210 WR2367 
1416 8/6/2012 2-3-18:012 so 
1417 8/24/2012 2-4-02:001 WR 2368 
1418 9/10/2012 2-2-08:003 33 so 12-028 
1419 9/13/2012 2-3-60:079 WR 2369 
1420 9/17/2012 2-8-05:098 WR 2370 
1421 9/20/2012 2-7-12:202 WR 2371 
1422 9/20/2012 2-3-66:024 WR 2372 
1423 9/20/2012 2-3-66:007 WR 2373 
1424 9/20/2012 2-3-66:004 2 WR 2374 
1425 9/20/2012 2-3-66:003 3 WR 2375 
1426 9/20/2012 2-3-66:002 4 WR2376 
1427 9/20/2012 2-3-08:043 4-A-3 WR2377 
1428 9/20/2012 2-3-66:020 WR 2379 
1429 9/20/2012 2-3-66:019 WR2380 
1430 9/20/2012 2-3-66:017 WR 2381 
1431 9/20/2012 2-3-66:039 8 WR2382 
1432 9/21/2012 2-3-60:075 so 
1433 9/21/2012 2-4-13:153 so 
1434 9/21/2012 2-7-13:011 2 WR 2383 
1435 9/21/2012 2-2-04:100 32-B WR 2384 
1436 9/21/2012 2-3-47:075 294 WR 2386 
1437 9/25/2012 2-2-06:023 so 
1438 9/25/2012 2-2-12:028 0-2 WR 2387 
1439 9/27/2012 2-3-07:043 so 
1440 9/27/2012 2-3-07:043 2 WR 2388 
1441 9/27/2012 2-3-52:024 WR 2389 
1442 10/1/2012 2-8-04:063 so 
1443 10/1/2012 2-8-04:062 so 
1444 10/1/2012 2-8-06:058 so 
1445 10/1/2012 2-8-06:054 so 
1446 10/1/2012 2-5-03:038 so 
1447 10/1/2012 2-5-03:030 so 
1448 10/1/2012 2-5-01:012 so 
1449 10/1/2012 2-7-03:084 so 
1450 10/1/2012 2-7-03:083 so 
1451 10/1/2012 2-7-03:001 so 
1452 10/1/2012 2-7-08:049 so 
1453 10/1/2012 2-8-01 :051 so 
1454 10/1/2012 2-8-01 :044 so 
1455 10/1/2012 2-8-01:041 so 
1456 10/1/2012 2-8-01 :040 so 
1457 10/1/2012 2-8-04:034 so 
1458 10/1/2012 2-8-06:057 WR 2390 

lieference Prefix 
A - bldg. penn~ applicabon 
SD = subdivision 
WR - water service reoues 
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June 30, 2014 SUBJECT TO CHANGE 

UPCOUNTRY WATER SERVICE 
Priority List for Building PermitApplications, 
Subdivisions & Water Service Requests 

Prioritv Date TMK Lot No. Ref. No. 

1459 10/1/2012 2-8-04:064 WR 2391 
1460 10/1/2012 2-8-04:065 WR2392 
1461 10/3/2012 2-7-04:001 so 
1462 10/3/2012 2-7-04:007 so 
i463 10/3/2012 2-7-15:006 so 
1464 1 0/3/2012 2-7-07:004 so 
1465 1 0/3/2012 2-5-04:068 WR 2393 
1466 1 0/3/2012 2-5-04:069 WR 2394 
1467 10/3/2012 2-5-04:070 WR 2395 
1468 1 0/3/2012 2-5-04:055 WR 2396 
1469 1 0/3/2012 2-7-04:050 WR 2397 
1470 10/3/2012 2-7-04:057 WR 2398 
1471 10/3/2012 2-7-04:059 WR 2399 
1472 10/3/2012 2-7-04:003 WR 2400 
1473 10/3/2012 2-7-04:054 WR 2401 
1474 10/3/2012 2-7-04:055 WR 2402 
1475 10/3/2012 2-7-04:056 WR 2403 
1476 10/3/2012 2-7-04:058 WR2404 
1477 10/3/2012 2-7-04:005 WR2405 
1478 10/3/2012 2-7-04:013 WR2406 
1479 10/3/2012 2-7-04:053 WR2407 
1480 1 0/3/2012 2-7-04:048 WR2408 
1481 10/3/2012 2-7-04:049 WR2409 
1482 1 0/3/2012 2-7-04:052 WR 2410 
1483 1 0/3/2012 2-7-15:015 WR 2411 
1484 1 0/3/2012 2-7-15:032 WR 2412 
1485 1 0/3/2012 2-7-15:039 WR 2413 
1486 1 0/3/20 12 2-7-15:037 WR 2414 
1487 10/3/2012 2-7-15:034 WR 2415 
1488 1 0/5/20 12 2-2-13:025 WR 2416 
1489 1 0/5/2012 2-2-20:076 57 WR2417 
1490 10/10/2012 2-3-32:008 13 so 12-032 
1491 10/12/2012 2-3-03:228 so 
1492 10/12/2012 2-2-15:049 so 
1493 10/12/2012 2-1-03:019 WR 2418 
1494 10/12/2012 2-1-03:008 n/a WR 2419 
1495 10/12/2012 2-1-03:027 WR 2420 
1496 10/12/2012 2-2-15:049 WR 2421 
1497 10/15/2012 2-3-58:041 41 WR 2423 
1498 10/16/2012 2-7-01 :056 so 
1499 10/16/2012 2-3-41 :028 WR 2424 
1500 10/17/2012 2-8-04:098 2-B WR 2425 
1501 10/17/2012 2-1-04:128 3 WR 2426 
1502 10/18/2012 2-4-10:010 WR 2427 
1503 10/18/2012 2-3-02:007 WR2428 
1504 10/18/2012 2-3-08:003 WR 2429 
1505 10/18/2012 2-3-04:013 Grant 3515 WR 2430 
1506 10/18/2012 2-3-04:013 Grant 966 WR 2431 
1507 10/18/2012 2-3-04:013 Grant 2812 WR 2432 
1508 10/18/2012 2-3-04:013 LCA 7124 WR 2433 
1509 10/18/2012 2-3-07:011 WR 2434 
1510 10/18/2012 2-3-07:012 Grant 2782 WR 2435 
1511 10/18/2012 2-3-07:012 LCA 8452:7 WR 2436 
1512 10/18/2012 2-3-06:008 WR2437 

Reference Prefix 
II\ = bldg. perm~ applicaUon 
~0 :: SUbdiVISIOil 
WR = water seMce reques 
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June 30, 2014 SUBJECT TO CHANGE 

UPCOUNTRY WATER SERVICE 
Priority List for Building PermitApplications, 
Subdivisions & Water Service Requests 

Prioritv Date TMK Lot No. Ref. No. 

1513 10/18/2012 2-4-11:004 Grnt6802:3 WR2438 
1514 10/18/2012 2-4-10:003 WR2439 
1515 10/18/2012 2-4-10:004 WR2440 
1516 10/18/2012 2-4-10:021 WR 2441 
1517 10/18/2012 2-3-07:037 B-2 WR2442 
1518 10/18/2012 2-4-10:008 c WR 2443 
1519 10/18/2012 2-4-10:009 B WR2444 
1520 10/18/2012 2-4-10:005 WR2445 
1521 10/18/2012 2-4-10:020 WR2446 
1522 10/18/2012 2-4-10:001 WR2447 
1523 10/18/2012 2-2-02:001 Grant 2480 WR2448 
1524 10/18/2012 2-2-02:001 Grant 548 WR 2449 
1525 10/18/2012 2-2-02:001 Grant 3369 WR 2450 
1526 10/18/2012 2-2-02:001 Grant 3450 WR 2451 
1527 10/18/2012 2-2-02:001 Grant 3529 WR2452 
1528 10/18/2012 2-2-02:001 Grant 3366 WR2453 
1529 10/18/2012 2-2-02:050 WR2454 
1530 10/18/2012 2-5-01:004 WR2455 
1531 10/18/2012 2-3-05:003 WR2456 
1532 10/18/2012 2-5-01:003 WR2457 
1533 10/23/2012 2-2-12:034 so 
1534 10/23/2012 2-2-12:012 WR2459 
1535 10/23/2012 2-2-12:034 WR2460 
1536 1 0/29/2012 2-3-19:023 75 WR2462 
1537 10/29/2012 2-3-03:165 WR2463 
1538 10/30/2012 2-4-25:055 2-B WR2464 
1539 11/1/2012 2-3-15:013 SD 
1540 11/1/2012 2-2-11:024 SD 
1541 11/1/2012 2-2-15:086 SD 
1542 11/1/2012 2-3-60:084 5-B-2 WR2465 
1543 11/1/2012 2-3-39:010 WR2467 
1544 11/1/2012 2-3-39:012 WR2472 
1545 11/2/2012 2-7-24:019 SD 
1546 11/2/2012 2-4-24:062 SD 
1547 11/2/2012 2-7-25:008 SD 
1548 11/2/2012 2-4-17:011 SD 
1549 11/2/2012 2-4-18:012 WR2468 
1550 11/5/2012 2-4-11 :006 7 WR2470 
1551 11/5/2012 2-3-33:215 8-B WR 2471 
1552 11/5/2012 2-3-03:200 WR2473 
1553 11/5/2012 2-2-12:031 WR2475 
1554 1117/2012 2-2-13:046 SD 
1555 1117/2012 2-2-03:032 WR2476 
1556 11/8/2012 2-2-03:042 WR 2477 
1557 11/9/2012 2-8-02:013 WR 2479 
1558 11/9/2012 2-8-02:249 2-E WR 2480 
1559 11/13/2012 2-3-03:159 SD 
1560 11/13/2012 2-4-02:007 B SD 12-037 
1561 11/15/2012 2-4-07:034 28 WR 2483 
1562 11/15/2012 2-3-12:079 WR 2484 
1563 11/19/2012 2-3-13:005 SD 
1564 11/19/2012 2-3-22:130 SD 
1565 11/19/2012 2-2-13:014 WR 2485 
1566 11/19/2012 2-3-20:015 90 WR2486 

Reference Prefix 
fb- = bldg. permit application 
~0 = subdiVISion 
WR = water serv1ce reoues 
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June 30, 2014 
SUBJECT TO CHANGE 

UPCOUNTRY WATER SERVICE 
Priority List for Building PermitApplications, 
Subdivisions & Water Service Requests 

Prioritv Date TMK Lot No. Ref. No. 

1567 11/23/2012 2-3-14:017 11-A WR 2491 
1568 11/23/2012 2-2-09:033 WR2492 
1569 11/23/2012 2-3-60:038 WR2493 
1570 11/23/2012 2-3-03:165 WR2494 
1571 11/26/2012 2-3-13:021 so 
1572 11/27/2012 2-4-06:024 so 
1573 11/27/2012 2-3-13:013 so 
1574 11/27/2012 2-3-07:039 so 
1575 11/27/2012 2-5-04:079 so 
1576 11/27/2012 2-4-07:045 5 WR2496 
1577 11/27/2012 2-7-33:042 42 WR2498 
1578 11/28/2012 2-4-06:066 so 
157911/28/2012 2-4-06:021 so 
158011/28/2012 2-4-21:026 36 WR2499 
1581 11/28/2012 2-2-20:071 WR2500 
1582 11/29/2012 2-3-13:040 so 
1583 11/29/2012 2-3-08:004 so 
1584 11/29/2012 2-5-03:018 so 
1585 11/29/2012 2-4-01 :023 so 
1586 11/29/2012 2-7-01:056 1 WR 2501 
1587 11/29/2012 2-4-36:132 1517 WR2502 
158811/29/2012 2-5-08:006 WR2504 
1589 11/29/2012 2-3-33:017 WR2505 
1590 11/29/2012 2-4-01:003 WR2506 
1591 11/29/2012 2-5-08:002 WR2507 
1592 11/29/2012 2-5-03:005 1 WR2508 
159311/29/2012 2-5-03:005 2 WR2509 
1594 11/29/2012 2-5-03:005 4 WR 2510 
1595 11/30/2012 2-3-19:001 so 
1596 11/30/2012 2-3-07:001 so 
1597 12/3/2012 2-2-16:061 so 
1598 12/3/2012 2-3-03:189 so 
1599 12/3/2012 2-3-03:188 so 
1600 12/3/2012 2-7-26:001 Par Lot 2 WR 2512 
1601 12/3/2012 2-3-13:016 17-A WR 2514 
1602 12/3/2012 2-4-12:035 4 WR 2515 
1603 12/4/2012 2-3-13:025 so 
1604 12/4/2012 2-3-19:056 WR2520 
1605 12/4/2012 2-3-19:057 WR 2521 
1606 12/4/2012 2-2-13:037 WR2522 
1607 12/4/2012 2-2-15:087 14-E WR2523 
1608 12/5/2012 2-3-60:094 so 
1609 12/5/2012 2-4-13:226 Unit 1 WR2536 
1610 12/5/2012 2-3-46:012 WR2537 
1611 12/6/2012 2-7-12:086 so 
1612 12/6/2012 2-3-40:026 so 
1613 12/6/2012 2-7-12:085 so 
1614 12/6/2012 2-2-15:063 14 WR2525 
1615 12/6/2012 2-3-40:026 10-A-1 WR2526 
1616 12/7/2012 2-2-06:011 SD 
1617 12/7/2012 2-4-13:166 109-A-2 WR2527 
1618 12/7/2012 2-2-06:011 WR 2528 
1619 12/7/2012 2-1-09:003 WR2529 
1620 12/7/2012 2-1-09:004 WR 2530 
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June 30, 2014 SUBJECT TO CHANGE 

UPCOUNTRY WATER SERVICE 
Priority List for Building PermitApplications, 
Subdivisions & Water Service Requests 

Prioritv Date TMK Lot No. Ref. No. 

1621 12/7/2012 2-1-09:012 WR 2531 
1622 1217/2012 2-1-09:014 WR2532 
1623 12/7/2012 2-1-09:027 WR2533 
1624 12/10/2012 2-7-09:060 32-A-1 WR2534 
1625 12/11/2012 2-7-04:051 so 
1626 12/11/2012 2-2-15:015 so 
1627 12/11/2012 2-2-15:019 so 
1628 12/11/2012 2-2-04:054 so 
1629 12/12/2012 2-2-11 :004 so 
1630 12/12/2012 2-3-12:028 WR2538 
1631 12/12/2012 2-3-14:078 290 WR2539 
1632 12/12/2012 2-1-04:105 WR2540 
1633 12/12/2012 2-1-04:104 WR 2541 
1634 12/12/2012 2-1-04:103 WR2542 
1635 12/13/2012 2-7-13:056 so 
1636 12/13/2012 2-7-01 :089 WR2543 
1637 12/17/2012 2-3-33:218 so 
1638 12/17/2012 2-3-08:034 3-A WR2544 
1639 12/17/2012 2-3-33:019 18-B-1 WR2592 
1640 12/18/2012 2-2-16:017 so 
1641 12/18/2012 2-7-10:020 WR2545 
1642 12/18/2012 2-7-08:093 WR2547 
1643 12/18/2012 2-4-12:036 WR2548 
1644 12/19/2012 2-7-09:061 WR2549 
1645 12/19/2012 2-2-15:010 42-A WR2550 
1646 12/19/2012 2-7-21 :011 WR2553 
1647 12/20/2012 2-3-01:130 so 
1648 12/20/2012 2-3-08:022 so 
1649 12/20/2012 2-3-08:024 so 
1650 12/20/2012 2-3-08:023 so 
1651 12/20/2012 2-7-09:044 68 WR 2554 
1652 12/20/2012 2-7-09:028 WR 2555 
1653 12/20/2012 2-3-32:014 7 WR 2556 
1654 12/20/2012 2-3-08:022 WR 2558 
1655 12/20/2012 2-3-08:024 2-A-9 WR 2561 
1656 12/20/2012 2-3-32:002 WR 2563 
1657 12/20/2012 2-3-32:015 WR 2565 
1658 12/20/2012 2-3-08:023 WR 2567 
1659 12/20/2012 2-4-13:101 E-1 WR 2569 
1660 12/20/2012 2-8-03:012 WR 2570 
1661 12/21/2012 2-7-08:199 so 
1662 12/21/2012 2-4-31 :001 so 
1663 12/21/2012 2-4-31 :001 WR 2572 
1664 12/24/2012 2-4-40:032 15-C WR 2575 
1665 12/24/2012 2-3-08:017 WR 2577 
1666 12/24/2012 2-3-22:029 WR 2578 
1667 12/24/2012 2-3-03:142 WR2579 
1668 12/26/2012 2-3-59:021 so 
1669 12/26/2012 2-2-06:022 so 
1670 12/26/2012 2-3-08:021 so 
1671 12/26/2012 2-7-12:256 so 
1672 12/26/2012 2-7-12:257 so 
1673 12/26/2012 2-3-13:089 WR 2580 
1674 12/26/2012 2-3-24:004 WR 2581 

B_elerence Prefix 
A = bldg. pennrt applocahon 
SO = subdivision 
WR - water service reoues 
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UPCOUNTRY WATER SERVICE 
Priority List for Building PermitApplications, 
Subdivisions & Water Service Requests 

Prioritv Date TMK Lot No. Ref. No. 

1675 12/27/2012 2-3-07:026 so 
1676 12/27/2012 2-2-06:037 so 
1677 12/27/2012 2-3-07:035 so 
1678 12/27/2012 2-3-09:013 so 
1679 12/27/2012 2-3-07:004 WR 2582 
1680 12/27/2012 2-3-08:031 WR 2583 
1681 12/27/2012 2-4-02:011 2-A-1-A WR2585 
1682 12/27/2012 2-8-05:020 WR2588 
1683 12/27/2012 2-2-11 :019 WR 2589 
1684 12/28/2012 2-7-02:135 so 
1685 12/28/2012 2-3-37:009 so 
1686 12/28/2012 2-7-07:077 so 
1687 12/28/2012 2-7-07:076 so 
1688 12/28/2012 2-3-13:036 so 
1689 12/28/2012 2-3-13:038 so 
1690 12/28/2012 2-3-08:018 2-A-3 WR2590 
1691 12/28/2012 2-7-12:148 WR 2591 
1692 12/28/2012 2-2-15:011 WR2594 
1693 12/28/2012 2-2-02:082 LCA8452.19 WR 2597 
1694 12/28/2012 2-2-02:082 LG9325.5 WR2598 
1695 12/28/2012 2-2-06:032 LCA8452.20 WR 2601 
1696 12/28/2012 2-2-06:032 LCA9021 .2 WR2602 
1697 12/28/2012 2-2-06:032 WR2603 
1698 12/28/2012 2-2-06:009 LCA3237 WR2604 
1699 12/28/2012 2-2-06:033 WR 2605 
1700 12/28/2012 2-2-06:009 LCA8452.19 WR 2606 
1701 12/28/2012 2-3-03:197 A-1-A-1-A WR2607 
1702 12/28/2012 2-2-06:052 WR2608 
1703 12/28/2012 2-2-06:051 WR2609 
1704 12/28/2012 2-4-08:009 WR 2610 
1705 12/28/2012 2-7-15:022 WR 2611 
1706 12/28/2012 2-4-12:004 LG68 WR2612 
1707 12/28/2012 2-4-12:004 LG67 WR 2613 
1708 12/28/2012 2-4-12:004 LG 833 WR 2614 
709 12/28/2012 2-2-02:082 LCA8452.20 WR 2615 
710 12/28/2012 2-2-02:082 LCA 3237 WR 2616 
711 12/28/2012 2-2-01:001 WR2617 
712 12/28/2012 2-1-04:006 WR 2618 
713 12/28/2012 2-1-08:054 WR 2619 
714 12/28/2012 2-1-04:035 WR2620 
715 12/28/2012 2-1-09:022 WR 2621 
716 12/28/2012 2-1-08:063 WR2622 
717 12/28/2012 2-1-04:027 WR2623 
718 12/28/2012 2-1-04:023 WR 2624 
719 12/28/2012 2-1-02:021 WR2625 
720 12/28/2012 2-1-04:029 WR 2627 
721 12/28/2012 2-1-05:030 WR2628 
722 12/28/2012 2-1-03:009 WR2629 
723 12/28/2012 2-1-05:018 WR2630 

1724 12/28/2012 2-1-04:018 WR 2631 
1725 12/28/2012 2-1-03:026 WR 2632 
1726 12/28/2012 2-1-03:030 WR 2633 
1727 12/28/2012 2-1-05:095 WR 2634 
1728 12/28/2012 2-1-02:018 WR 2635 

eferance Prefix 
A = bldg. permit application 
SO = SUbdiVISIOn 
WR = water servtce reQues 
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Priority List for Building PermitApplications, 
Subdivisions & Water Service Requests 

Prioritv Date TMK Lot No. Ref. No. 

1729 12/28/2012 2-1-04:071 WR2636 
1730 12/28/2012 2-1-04:038 WR 2637 
1731 12/28/2012 2-1-04:034 WR 2638 
1732 12/28/2012 2-1-05:057 WR 2640 
1733 12/28/2012 2-1-05:031 WR 2641 
1734 12/28/2012 2-1-04:021 WR 2642 
1735 12/28/2012 2-1-05:102 WR2643 
1736 12/28/2012 2-1-05:029 WR2644 
1737 12/28/2012 2-1-05:041 WR2645 
1738 12/28/2012 2-1-04:022 WR 2646 
1739 12/28/2012 2-1-04:028 WR2647 
1740 12/28/2012 2-1-03:032 WR2648 
1741 12/28/2012 2-1-05:015 WR 2649 
1742 12/28/2012 2-1-09:002 WR 2650 
1743 12/28/2012 2-1-05:047 WR 2651 
1744 12/28/2012 2-1-05:106 WR 2652 
1745 12/28/2012 2-1-05:043 WR 2653 
1746 12/28/2012 2-1-05:104 WR2654 
1747 12/28/2012 2-1-09:006 WR2655 
1748 12/28/2012 2-1-05:114 WR2656 
1749 12/28/2012 2-1-05:028 WR2657 
1750 12/28/2012 2-1-03:031 WR 2658 
1751 12/28/2012 2-1-05:045 WR 2659 
1752 12/28/2012 2-1-04:024 WR2660 
1753 12/28/2012 2-1-04:040 WR 2661 
1754 12/28/2012 2-1-05:038 WR2662 
1755 12/28/2012 2-1-05:037 WR2663 
1756 12/28/2012 2-1-05:101 WR2664 
1757 12/28/2012 2-1-05:105 WR 2666 
1758 12/28/2012 2-1-05:107 WR2668 
1759 12/28/2012 2-1-05:096 WR 2669 
1760 12/28/2012 2-1-05:098 WR 2671 
1761 12/28/2012 2-1-09:025 WR 2672 
1762 12/28/2012 2-1-05:039 WR2673 
1763 12/28/2012 2-1-05:019 WR 2674 
1764 12/28/2012 2-1-05:046 WR2675 
1765 12/28/2012 2-1-05:048 WR2676 
1766 12/28/2012 2-1-04:017 WR2677 
1767 12/28/2012 2-1-05:113 WR2678 
1768 12/28/2012 2-1-05:056 WR 2679 
1769 12/28/2012 2-1-05:100 WR 2680 
1770 12/28/2012 2-1-05:027 WR 2681 
1771 12/28/2012 2-1-09:024 WR 2682 
1772 12/28/2012 2-1-05:040 WR2683 
1773 12/28/2012 2-1-09:023 WR2684 
1774 12/28/2012 2-1-05:042 WR2685 
1775 12/28/2012 2-1-05:021 WR2686 
1776 12/28/2012 2-1-05:035 WR 2687 
1777 12/28/2012 2-1-05:099 WR2688 
1778 12/28/2012 2-1-04:020 WR 2689 
1779 12/28/2012 2-1-05:036 WR2690 
1780 12/28/2012 2-1-05:051 WR2692 
1781 12/28/2012 2-1-05:103 WR 2693 
1782 12/28/2012 2-1-05:097 WR 2694 

eference Prefix 
A -bldg. permit apphcahon 
lSD = subdiVISion 
~R = water servrce reoues 
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UPCOUNTRY WATER SERVICE 
Priority List for Building PermitApplications, 
Subdivisions & Water Service Requests 

Priority Date TMK lot No. Ref. No. 
1783 12/28/2012 2-1-04:053 WR2695 
1784 12/28/2012 2-1-09:020 WR2696 
1785 12/28/2012 2-1-03:036 WR2697 
1786 12/28/2012 2-1-04:016 WR2698 
1787 12/28/2012 2-1-02:024 WR2699 
1788 12/28/2012 2-1-04:012 WR2700 
1789 12/28/2012 2-1-03:038 WR 2701 
1790 12/28/2012 2-1-05:054 WR2702 
1791 12/28/2012 2-1-03:046 WR2703 
1792 12/28/2012 2-3-58:043 WR2704 
1793 12/28/2012 2-7-01 :051 WR 2705 
1794 12/28/2012 2-3-49:053 496 WR2706 
1795 12/31/2012 2-3-18:009 so 
1796 12/31/2012 2-7-12:114 so 
1797 12/31/2012 2-4-28:034 so 
1798 12/31/2012 2-2-05:102 so 
1799 12/31/2012 2-7-01 :112 so 
1800 12/31/2012 2-3-18:020 so 
1801 12/31/2012 2-3-03:227 so 
1802 12/31/2012 2-3-03:050 so 
1803 12/31/2012 2-3-43:044 so 
1804 12/31/2012 2-2-03:057 so 
1805 12/31/2012 2-2-03:057 so 
1806 12/31/2012 2-8-04:114 so 
1807 12/31/2012 2-7-12:020 so 
1808 12/31/2012 2-8-02:223 so 
1809 12/31/2012 2-4-04:010 so 
1810 12/31/2012 2-9-02:001 so 
1811 12/31/2012 2-7-12:042 Por54 WR2707 
1812 12/31/2012 2-7-12:136 0 WR2708 
1813 12/31/2012 2-7-13:041 WR2709 
1814 12/31/2012 2-3-01 :159 1 WR 2714 
1815 12/31/2012 2-3-13:026 WR2715 
1816 12/31/2012 2-3-13:027 WR 2716 
1817 12/31/2012 2-3-13:042 WR 2717 
1818 12/31/2012 2-3-60:048 33 WR 2718 
1819 12/31/2012 2-2-02:036 WR 2719 
1820 12/31/2012 2-2-03:059 WR2722 
1821 12/31/2012 2-7-12:153 51 -0 -3 WR2723 
1822 12/31/2012 2-4-14:028 WR 2724 
1823 12/31/2012 2-3-03:227 WR 2725 
1824 12/31/2012 2-3-03:050 WR 2726 
1825 12/31/2012 2-3-03:245 3 WR 2727 
1826 12/31/2012 2-3-03:246 4 WR2728 
1827 12/31/2012 2-3-03:247 5 WR2729 
1828 12/31/2012 2-3-03:248 6 WR2730 
1829 12/31/2012 2-3-37:022 8 WR 2731 
1830 12/31/2012 2-2-06:021 WR2735 
1831 12/31/2012 2-3-26:022 WR2736 
1832 12/31/2012 2-3-01 :184 14-B WR 2737 
1833 12/31/2012 2-3-01 :185 14-C WR 2738 
1834 12/31/2012 2-2-17:013 43-F WR2739 
1835 12/31/2012 2-3-03:196 B WR2740 
1836 12/31/2012 2-3-13:084 WR2742 
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June 30, 2014 SUBJECT TO CHANGE 

UPCOUNTRY WATER SERVICE 
Priority List for Building PermitApplications, 
Subdivisions & Water Service Requests 

Prioritv Date TMK Lot No. Ref. No. 

1837 12/31/2012 2-1-05:050 WR2743 
1838 12/31/2012 2-3-42:048 WR2744 
1839 12/31/2012 2-7-09:010 WR2745 
1840 12/31/2012 2-2-03:032 WR2747 
1841 12/31/2012 2-7-14:057 WR2748 
1842 12/31/2012 2-3-05:003 WR2749 
1843 12/31/2012 2-3-05:004 WR2750 
1844 12/31/2012 2-2-05:004 WR 2751 
1845 12/31/2012 2-8-02:002 WR2754 
1846 12/31/2012 2-3-34:071 WR2755 
1847 12/31/2012 2-7-05:015 WR2756 
1848 12/31/2012 2-3-52:015 38 WR2757 
1849 12/31/2012 2-8-02:259 WR2759 
1850 12/31/2012 2-3-15:021 39-0 WR2760 
1851 12/31/2012 2-9-05:029 WR 2761 
1852 12/31/2012 2-2-12:043 WR2762 
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Directed Growth Plan 

Wailuku are characterized by a rich mix of housing types, older homes, and a variety of lot sizes, 
generally laid out in a traditional street-pattern grid. Commercial areas are composed of smaller, 
older buildings primarily near the Main and Market Street intersection with some businesses 
intermixed with residential neighborhoods. 

Beginning in the 1950s, Wailuku experienced a period of transition and decline as the resident 
population became more dispersed throughout the region, and Kahului grew into the commercial 
center of the island. As residents and businesses left Wailuku, the area began to deteriorate and 
blight conditions persisted. 1n the last decade, Wailuku has been undergoing revitalization 
initiated by community groups, the County, and local businesses. 

Kahului. Kahului is the island's major commercial and industrial center. Shopping and 
community facilities, such as Queen Ka'ahumanu Shopping Center, Maui Arts and Cultural 
Center, and the University ofHawai' i Maui College, draw residents from all regions of the island. 
Kahului is also Maui 's only shipping center with the island's major seaport and airport. Kahului 
ftrst came to life in the modem era after World War ll as Maui 's population became decentralized 
and major projects such as "Dream City" and the Kahului Shopping Center were completed. 
Kahului's residential neighborhoods are separated from commercial uses and composed of larger 
suburban lots and wide curvilinear streets. 

Waikapii. Waikapu is a small rural town between Wailuku and Ma'alaea on Honoapi 'ilani 
Highway. The town is primarily residential with a small commercial component. Historically, 
Waikapu has been surrounded by sugarcane fields, providing a clear distinction between the town 
and other nearby communities. As Wailuku and Kahului grow southward, the separation between 
these sub-regions and Waikapii is being diminished. 

Waibe'e. Waihe'e is another small rural town in the Wailuku-Kahului Community Plan region. 
It is the last town in the region along Kahekili Highway and serves as the eastern gateway to 
Northwest Maui. The sub-region is primarily residential with small-scale agriculture and family 
cultivated taro patches in the vicinity of Waihe' e Strea.llL Managing urbanization on the fallow 
agricultural lands south of the town will be important for maintaining the rural identity of the 
town. 

C.IIALLE~GES Al\P 0PPOR1 UNI ru:s 

The Wailuku-Kahului community plan region bas several key land use issues which must be considered 
when planning future development in the region. Some issues apply to the region as a whole while others 
are specific to a sub-region. Major land use threats and opportunities include: 

Loss of 
Community 
Identity and 
Boundaries 

Auto­
Dependency 
and Traffic 
Congestion 

The Wailuku-Kahului community plan region is one of the fastest growing regions on 
Maui. The majority of the region's growth is occurring on vacant agricultural land at the 
edges of the sub-regions, particularly south of Wailuku and Kahului, with isolated areas 
of redevelopment opportunities. As these lands become urbanized, the region's 
individual towns begin to blend together and lose their unique identities. To prevent the 
creation of one large, sprawling urban mass, clear separation must be maintained 
between the area's four sub-regions through the use of regional parks, grccnways and 
protected areas. 

The region 's land usc pattern and street layout, particularly in Kahului, has Jed to strong 
auto-dependency and traffic congestion. While a public bus system services the region, 
it is relatively new and is making steady progress in becoming a part of everyday li fe for 
residents. Adequate bike and pedestrian infrastructure are also lacking within the region, 
limiting the opportunity for multimodal transportation. Clear and distinct separation of 

Maui County Genera! Plan 2030 8-f(J Msui !.<)and Plan 
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Lack of 
Housing 
Choices 

Lack of 
Kahului 
Downtown 
Core 

Revitalization 
of Wailuku 
Civic Center 
District 

land uses also significantly contributes to poor mobility and the need for a high number 
of private automobile trips. · 

While the Wailuku-Kahului corrununity plan region has the largest supply of residential 
units on Maui, only about 12 percent of the units are multifamily. This marked disparity 
between single-family and multifamily residential units provides residents with limited 
housing options in the Central Maui region. More multifamily units for purchase and 
rental are needed in the region to provide for a mix of housing prices and types. 

A major land usc issue in the region is the lack of a downtown core in Kahului; the sub­
region does not have an identifiable center or core with a pedestrian-friendly mix of land 
uses where people can gather and interact. A downtown core in Kahului will strengthen 
the sub-region and provide it with a unique identity. Infill and redevelopment projects, 
such as the Kahului Town Center Redevelopment and harbor revitalization efforts 
provide a unique opportunity to revitalize the area. 

A key land use opportunity in the region is the revitalization of the Wailuku downtown 
and Civic Center District. Maintaining the identity of Wailuku as the County's Civic 
Center is an important land usc goal. The Wailuku Redevelopment Plan (December 
2000), prepared by the Maui County Department of Planning, offers key strategies for 
revitalizing the area. As part of the revitalization, increased mixed-use development, 
activity generators, streetscape beautification, additional public parking, and build out of 
the abutting Civic Center District with additional government office space is necessary. 

Wailuku - Kahului - Planned Growth Areas 

Urban infill will be a major source of additional housing units in the Wailuku-Kahului community plan 
region. In addition, four new planned growth areas have been identified: Wai ' ale, Pu' unani, Kahili Rural 
Residential , and Waikapu Tropical Plantation Town. Planned growth areas are depicted in Figure 8-1 and 
on Directed Growth Map #C3 and #C4. 

New Regional Facilities Recommended - Wailuku-Kahului 

• Maui Lani Parkway extension 
• Regional Park 
• Central Fire Training Facility 
• Dedicated County Fairgrounds 
• Water Treatment Facilities 
• Intermediate School 
• Elementary School 
• Relocation of the County Jail from Wailuku to an appropriate location in Pulehunui (Pu' uncnc). 

Maw· County 0t:Jf'eral Plan 2030 8-f'l Maul Island Plan 



Directed Growth Plan 

Figure 8-1: Wailuku-Kahului Planned Growth Areas. 

Kahului l nfill and Redevelopme11t and Revitalization of Wailuku Town 

The plan proposes infill and redevelopment within Kahului. Much of Kahului is significantly 
underutilized and redevelopment will strengthen the economy, provide diverse housing opportunities 
within close proximity to jobs and services, and protect agricultural lands and the character of Maui 's 
rural communities by makjng higher and better use of our existing urban areas. Redevelopment will also 
strengthen Kahului's identity, promote urban beautification and livability, and breathe vitality and life 
into the area. 

The County should work with area landowners and the community to prepare the following studies: 1) 
Risk and Vulnerability Assessments (RV A); 2) specific area plans; and 3) supporting model development 

Maui County General Plan 2030 8-18 Maui Island Plan 
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ordinances. The RVA is necessary prior to redevelopment because much of urban Kahului is within the 
tsunami inundation area. This study will further define the areas and magnitude of potential flooding and 
necessary mitigation measures to protect life and property. The specific area plans and model 
development ordinances will further define the character of redevelopment and geographic boundaries 
where infill and redevelopment is feasible. The specific area plans should emphasize the opportunity for 
higher-density mixed-use development, pedestrian and vehicular circulation patterns, and urban 
beautification. A system of sidewalks, greenways, and bike lanes should be developed to reduce 
community reliance on the automobile. 

Infill and redevelopment within Kahului on entitled urban lands could produce hundreds of new 
residential units. An example of this is the closed pineapple cannery behind the Queen Ka · ahumanu 
Shopping Center. New multifamily units at this location could be built at an urban density of at least 18 
to 25 units per acre in a mixed-use design such as that of the Kahului Town Center project. 

The continued revitalization of the Wailuku Redevelopment Area and the Wailuku Civic Center District 
also provides the opportunity to provide infill housing close to jobs and services in a manner that will 
strengthen the economic vitality of Wailuku Town, provide diverse housing options and shorter 
commuting times, and maintain Wailuku Town as the County scat of government and Civic Center. 

An analysis ofinfill opportunities in Wailuku Town indicates significant opportunities to develop housing 
on vacant or underutilized lands currently entitled for development. These units would be in areas of 
higher density such as Lower Main Street and Happy Valley, as well as new units in Piibana and Waiehu 
along Kahckili Highway. The net densities of multifamily housing should be at least 15 to 25 units per 
acre which is compatible with existing densities of complexes such as 'lao Parkside and Parkview Square 
in Wailuku. 

Wai'ale 

The Wai'ale planned growth area is recommended to be a compact, mixed-use town with park land, open 
space, a county fair grounds, an elementary or intermediate school developed in coordination with the 
Waikapii Tropical Plantation Project, and commercial uses. Wai ' ale will be located south of Maui Lani, 
and it is bounded to the west by Honoapi ' ilani Highway and to the east by Kiiihelani Highway. While 
proximate to Kahului, Wailuku, and Waikapii, the Wai'ale town should be a distinct community, clearly 
separate from existing towns. Wai' ale is the largest proposed town on the island, and the largest planned 
growth area proposed for the Wailuku-Kahului community plan region. 

Planned Growth Area Rationale 

At build-out, the Wai'ale planned growth area is intended to provide roughly 50 percent of the additional 
residential units needed in the Central Maui region and address the housing needs of Maui residents. 
With a balance of single-family and multifamily housing units, low to moderate average lot size, and 
strong capacity to provide affordable housing, Wai'alc will provide housing options to address resident 
housing demand. The Wai'alc planned growth area is proximate to Wailuku employment opportunities 
and infrastructure, has adequate highway access and transit connectivity, and has favorable topography. 

To prevent sprawl and further urbanization of prime agricultural resource land, a hard edge must be 
maintained around Wai 'ale Town. A network of greenbelts, open space, and parks will be utilized to 
contain urban development, maintain a clear distinction between existing communities and the new town, 
and to prevent urbanization of agricultural lands south of the site. The planned growth area is currently 
bounded on at least two sides by roads which will help to contain the new community. The north portion 
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of the Wai'ale area is identified as Wai'ale Workforce Housing on Figure 8.1, and is intended to be an 
affordable housing complex of roughly 300 multifamily units on 50 acres. 

It is intended that Wai'ale's infrastructure development be coordinated with neighboring developments 
including Maui Lani, Kehalani, Pu'unani, and Waikapu Tropical Plantation Town. A community park is 
also planned for the Wai'ale area to provide a clear separation between the new community and Maui 
Lani. A regional park will be provided to the South of Wai'ale to provide a clear separation between the 
new community and Ma'alaea, and to allow for the placement of active and passive recreational 
opportunities, County baseyards and like County facilities. Preservation areas will be established to 
protect Hawaiian Burials and intact sand dunes. The Wai'ale project can also include lands to house the 
offices of the County Department of Parks and Recreation, a community center, and a County fair 
grounds. (Please see Figure 8-2, Central Maui Regional Park, Community Park, Preservation, and 
County Facility Area.) The Wai'ale growth boundaries are located on Directed Growth Map #C3. Tables 
8-5 and 8-6 provide planning guidelines for this planned growth area: 

Table 8-5: Waf ale Workforce Housing Planned Growth Area 

Background Information: 
Project Name: Wai'ale Workforce Housing 
Type of Growth: Urban Expansion 
Planning Guidelines 
Dwelling Unit Count: 
Net Residential Density: 

Approximately 300 Units4 

At least I 0 du/acre 

Table 8-6: Wai'ale Planned Growth Area 
Background Information: 
Project Name: Wai'ale 
Type of Growth: Urban Expansion 

Planning Guidelines 
Dwelling Unit Count: 

Net Residential Density: 

Approximate) y 
2,254 Units6 

l 0 - 20 du/acrc 

Directed Growth Map#: C3 
Gross Site Acreage: 50 Acres 

Residential Product Mix: 100% MF 
Parks and Open Space%5

: ~ 20% 
Commercial: Neighborhood serving 

Directed Growth Map#: C3 
Gross Site Acreage: 495 Acres (includes the 

Central 
Maui Community Park) 

Residential Product Mix: Balance of SF and MF 

Parks and Open Space%7
: 

Commercial : 
~ 30% 

Convenience Shopping 
Region Serving 

4 Additional units may be permitted through a transfer of development rights program or to provide affordable housing in excess 
of what is required by Jaw. Unit counts may be further deli ned through the entitlement process in response to infrastructure and 
environmental constraints. 
5 The distinct boundaries of the parks and open space, specific location of the recreational uses, and the precise amenities will be 
further defined during the Wailuku Kahului Community Plan update and the project review and approval process. 
6 Additional units may be permitted through a transfer of development rights program or to provide affordable housing in excess 
of what is required by law. Unit counts may be further defined through the entitlement process in response to infrastructure and 
environmental constraints. 
7 The distinct boundaries of the parks and open space, specific location of the recreational uses, and the precise amenities will be 
further defined during the Wailuku - Kahului Community Plan Update and the project review and approval process. 
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Pu'unani 

The Pu'unani planned growth area is intended to be a mixed-use project located at the southwest edge of 
Wailuku. This urban and rural expansion is located south of Kehalani below Wailuku Heights and is 
bounded to the east by Honoapi'ilani Highway. The growth area will be buffered by a 200-foot greenbelt 
along its eastern edge and adjacent to Honoapi ' ilani Highway. Additionally, a 500-foot greenbelt along 
the area's southern extent shall provide a separation between the Waiolani community and Wailuku. The 
greenbelt, greenway, and rural lands are intended to provide separation between Wailuku and Waikapu, 
and to provide a visual relief by creating a lower-density residential pattern than surrounding 
communities. Thls planned growth area will mark the southern boundary of Wailuku. 

Planned Growth Area Rationale 

Pu"unani is a residential expansion of the existing southern boundary of Wailuku Town. It is intended 
that infrastructure development be coordinated with neighboring developments including Kehalani, 
Wai ' ale and Waikapu Tropical Plantation Town. The urban portion of the growth area will be comprised 
primarily of approximately 450 multifamily units and commercial and public/quasi-public uses. The rural 
component will be comprised of low-density residential lots that will provide for a transitional zone from 
the hlgh-density, multifamily component of the growth area as well as Wailuku to the north. The precise 
rural residential densities and unit count for the rural component of the project will be determined at the 
time of zoning. 

The area is currently zoned for agricultural use, and water and wastewater infrastructure, as well as transit 
access are in place. The Pu'unani planned growth area is depicted on Figure 8-l. Table 8-7 provides 
planning guidelines for thls planned growth area: 

Table 8- 7: Pu'uoani Planned Growth Area 

Background Information: 
Project Name: Pu 'unani 
Type of Growth; Urban & Rural Expansion 
Planning Guidelines 
Dwelling Unit Count: 

Net Residential Density: 

Approximately 
Urban - 450 Units 
Rural- To be deterrnined8 

Urban - 9-12 dulacre 
Rural -To be determined 

Directed Growth Map #: C3 
Gross Site Acreage: 209 Acres 

Residential Product Mix: MFNM.X- 64 Acres 
Rural- 143 Acres 

Parks and Open Space%9
: ;::: 36% 

Commercial: Neighborhood Serving 

8 Additional units may be permitted through a transfer of development rights program or to provide affordable housing in excess 
of what is required by law. Unit counts may be further defined through the entitlement process m response to infrastructure and 
environmental constraints. 
9 The distinct boundaries of the parks and open space, specific location of the recreational uses, and the precise amenities will be 
further defined during the Wailuku - Kahului Community Plan Update and the project review and approval process. 
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Kiihili R11ral Residential 

The Kahili Rural Residential planned growth area is approximately 218 acres and located mauka of the 
Kahili Golf course at Waikapii in the foothills of the West Maui Mountains. Access will be provided by a 
connecting roadway from the Honoapi ' ilani Highway. The area is bounded by Rural and Park (Golf 
Course) Community plan designations . The goal of the Kahili Rural Residential planned growth area is 
to provide low-density rural residential lots with a minimum lot size of 2 acres. 

Planned Growth Area Rationale 

It is intended that the area will be sensitively developed to address stormwater runoff and drainage, and to 
restrict development on slopes. The Kahili Rural Residential planned growth area is located on Directed 
Growth Map #C3 and #C4. Table 8-8 provides planning guidelines for this planned growth area: 

Table 8- 8: Kahili Rural Residential Planned Growth Area 
Background Information: 
Project Name: Kahili Rural Residential 
Type of Growth: Rural Expansion 
Planning Guidelines 
Dwelling Unit Count: Approximately 

Rural- To be detennined 10 

Directed Growth Map #: C3/C4 
Gross Site Acreage: 218 Acres 

Residential Product Mix: Rural - Residential 

Net Residential Density: Rural- 2-acre min. lot size Parks & Open Space%: N/A 
Commercial: N/A 

Waikapii Tropical Plalltation Town 

The Waikapu Tropical Plantation Town planned growth area is situated in the vicinity of the Maui 
Tropical Plantation. and includes lands on both the mauka and makai sides of Honoapi'iJani Highway. 
Providing the urban character of a traditional small town, this area will have a mix of single-family and 
multifamily rural residences, park land, open space, commercial uses, and an elementary or intermediate 
school developed in coordination with the Wai 'ale project. The area is located south of Waikapu along 
Honoapi ' ilani Highway, and it will incorporate the integrated agricultural and commercial uses of the 
existing tropical plantation complex. This area is proximate to the Wai' ale planned growth area, 
providing additional housing in central Maw within the Wailuku-Kahului Community plan region. As 
part ofthis project, parcels to the south of the project (identified as Agricultural Preserve on Figure 8-1) 
shall be protected in perpetuity for agricultural use through a conservation easement. A portion of this 
area may be dedicated to the County as an agricultural park administered pursuant to County regulations. 
Alternatively, this area can be developed as a private agricultural park available to Maw farmers, and 
executed through a unilateral agreement between the landowner and Maui County. The rural lots mauka 
of Honoapi ' ilani Highway are intended to be developed using a Conservation Subdivision Design (CSD) 
plan. The CSD plan shall provide access to uninterrupted walking and bicycling trails and will preserve 
mauka and makai views while protecting environmentally sensitive lands both along Waikapu Stream and 
mauka of the subdivision. 

10 Additional units may be permitted through a tTansfer of development rights program or to provide aflordable housing in excess 
of what is required by law. Unit counts may be further defined through the entitlement process in response to infrastructure and 
environmental constraints. 
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Planned Growth Area Rationale 

Keeping the Waikapii Tropical Plantation as its town core, this area will become a self-sufficient small 
town with a mix of single-family and multifamily housing units in a walkable community that includes 
affordable housing in close proximity to Wailuku's employment centers. Schools, parks, police and fire 
facilities, transit infrastructure, wastewater, water supply resources, and other infrastructure should be 
developed efficiently, in coordination with neighboring developments including Maui Lani, Kebalani, 
Pu'unani and Wai 'ale. The Waikapii Tropical Plantation Town planned growth area is located on 
Directed Growth Map #C3. Table 8-9 provides planning guidelines for this planned growth area: 

Table 8- 9: Tropical Plantation Town Planned Growth Area 

Background Information: 
Project Name: Tropical Plantation Town 
Type of Growth: Small Town/Rural Expansion 

Planning Guidelines 
Dwelling Approximately 
Unit 1,433 Units (Up to 80 of these units 
Count: can be rural residences. Obana units 

do not count towards the total units. 11 

Net Residential 9 - 12 du/acrc 
Density: 

Directed Growth Map #: C3 
Gross Site Acreage: Small Town- 360 Acres 

Rural- 142 Acres 

Residential 
Product Mix: 

Balance of SF and MF units 
The rural residential units 
are on the mauka side of the 
project. 
Small Town - 360 Acres 
Rural - 142 Acres 

Parks and Open :=: 30% 
Space% 12

: 

Commercial: Convenience Shopping 

11 Add1110nal units may be permitted through a transfer of development rights program or to provide affordable housing in excess 
of what is required by law. Unit counts may be further defined through the entitlement process in response to infrastructure and 
environmental constraints. 
12 The distinct boundaries of the parks and open space, specific location of the recreational uses, and the precise amenities will be 
timber detined during the Wailuku - Kahului Community Plan Update and the project review and approval process. 
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Figure 8-2: Central Maui Regional Park, Community Park, Preservation, and County Facility Area 

Central Maui Regional Park, Community Park, Preservation, and County Facility Area 

The Wailuku-Kahului community plan region includes two planned protected areas. The region contains 
the largest resident population of all community plan regions, has dramatic views of the West Maui 
Mountains, and includes rural towns and rich cultural resources. Creating opportunities for recreational 
amenities wi ll continue to be a priority as the area grows. Both planned protected areas are described, in 
brief, below. 

The Central Maui Regional Park, Community Park, Preservation, and County Facili ty Area is bordered by 
Kiiihelani Highway, Wai ' ale, and Waikapii Stream. 
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The Central Maui Regional Park, Community Park, Preservation, and County Facility Area is a planned 
open-space area within and adjacent to the Wai' ale mixed-use new town (see Figure 8-2). It is envisioned 
that the parks and preservation areas will be comprised of both passive and active park uses, including a 
network of pedestrian and bicycle pathways. The parks are intended to maintain a significant amount of 
open space and provide a distinct separation between the communities of Waikapu and Ma.'alaea, 
Kahului , and Waikapu. The regional park's design should allow for the placement of sports fields with 
suitable topography for sports usage and may include an agricultural park and community gardens. The 
Protected Area will also include a preserve that will protect rich historical and cultural resources which 
are spread throughout the Central Maui Sand Dlme system. The Central Maui community park will be 
established north of the Wai 'ale planned growth area, proximate to a high concentration of existing and 
proposed residential and industrial uses, Pomaika' i Elementary School, and the primary employment 
center on the island. The Central Maui Regional Park may provide an area for the offices of the County 
Department of Parks and Recreation, a community center, County baseyards and like County facilities, 
and a location for the annual County Fair. The distinct boundaries of the park, specific location of the 
recreational uses, and the precise amenities will be further defined during the Wailuku - Kahului 
Community Plan update and the Wai' ale project review and approval process. 

'lao Stream Cultural Corridor Park 

The 'Tao Stream Cultural Corridor Park is a linear open-space corridor intended to protect the remains of 
the Pihana Kalani heiau and other important cultural resources. The park extends from the makai portions 
of ' Iao Stream and runs approximately 3/4 miles upstream from Waiehu Beach Road, flanking ' lao 
Stream (see Figure 8-3). 
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The planned protected area is adjacent to Wailuku's residential and industrial areas. It is envisioned that 
the protected area will incorporate trail systems, restroom facilities and pedestrian linkages to provide 
lateral and mauka-makai access to surrounding neighborhoods and business districts. 

Kihei-Makena 

The KThei-Makena Community plan region is characterized by a lineal urbanization pattern, primarily 
makai of Pi'ilani Highway. The region has the second highest resident population with over 27,000 
people in 2010. The region currently has the third highest number of jobs on the island. The region has 
four distinct urban sub-regions: Mii'alaea, Kihei, Wailea, and Makena. A brief discussion of each sub­
region is provided below. 

M~falaea. Ma'alaea is located at the northernmost end of the K.inei-Makena community plan 
region. Primary land uses in the sub-region are multifamily residential, vacation rental, and 
commercial. Major resident and visitor attractions in the area include the Maui Ocean Center and 
M~i' alaea Harbor. 

Kihei. The Kihei sub-region houses the largest resident population in the region. Kihei is a 
linear community lying along Maui's south shore and can be further divided into North and South 
Kihei. Land uses in the sub-region include residential, commercial, and visitor amenities. The 
visitor industry, along with the Maui Research and Technology Park (MRTP), are major job 
generators in the sub-region. 

Wailea. Wailea is a master-planned resort area located in the southern portion of the KThei­
Makena community plan region. Primary land uses are resort and commercial with most 
employment in the area related to the visitor industry. The off-shore real estate market plays a 
dominant role in the Wailea housing market. 

Makena. Makena is the southernmost sub-region in South Maui. The area is characterized by a 
rugged volcanic landscape and important Hawaiian cultural sites. Makena is distant from 
commercial services and infrastructure systems within the region. Resort accommodations and 
luxury homes are dispersed along the shoreline. 

Major land use challenges and opportunities in the K.inei-Makena Community plan region include: 

Job-rich 
recreation ally 
diverse 

Design 
Matters 

The Klnei-Makcna Community plan region continues to develop as a tourism-based 
coastal community that provides a high number of jobs within its primary visitor and 
related sub-industries. The region is well-known for its favorable climate and diverse 
recreational opportunities where newcomers are accepted readily into a wide spectrum of 
social and economic arrangements. 

The region is a major contributor to the island's economy and has the potential to 
reshape itself into a more attractive, thriving, and progressive community. It is 
positioned to divcrsi fy its economy through high-technology and other knowledge-based 
sectors that can foster resiliency during economic downturns. One key challenge 
towards that end will be to integrate civic, commercial, residential, and recreational uses 
into vibrant, walkable, urban nodes. The incorporation of progressive urban design 
principles that link tradhional neighborhoods will be instrumental in enhancing the 
region's built environment. 
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Auto­
Dependency 
and Traffic 
Congestion 

Lack of 
Mixed-Use 
Neighborhood 
Centers 

Land-based 
Nonpoint 
Source 
Pollution 

Sea Level 
Rise, storm 
run-off, 
flooding and 
Tsunami 
Inundation 

Urban Design 
Review 

The 1998 Kihei-Miikena Community Plan identifies poor circulation and mobility as the 
most significant problem within the Community Plan area. Limited intra- and inter­
regional mobility, separation of land uses, and traffic congestion have become major 
issues in the region due to the linear design of the community. Efficient land use 
patterns, bicycle and pedestrian pathways, additional public transportation options, and 
alternate travel routes are needed to address circulation and mobility challenges. 

Residential and commercial land uses are predominantly segregated within the Kinei­
Miikena Community plan region. Mixed-use neighborhood centers are needed to provide 
services and jobs within close proximity to where people live and provide a more 
efficient land use pattern. The region has numerous infill opportunities that should be 
utilized to create more self-sufficient and sustainable communities that can meet resident 
housing demand. These infill areas include, but are not limited to, the Azeka, Kalama, 
and Kama' ole areas. 

From Mii' alaea south to Miikena, the South Maui coastline bas experienced 
unprecedented growth in both tourism and residential development activity. Similar to 
West Maui, the K.Thei shoreline offers a narrow strip of land available for construction. 
Much of the construction along the shoreline has been done in an environmentally­
insensitive manner, allowing for NPS pollution to affect the marine environment. 

NPSP has been killing reefs and increasing the incidence of algae blooms. Algae and 
sedimentation from runoff is slowly smothering the remaining healthy reef, and will 
eventually destroy the very habitat and fish stock that the tourism industry depends on. 
In addition to grading and increased impervious surfaces, South Maui relies on septic 
systems, cesspools, and injection wells for wastewater treatment. Wastewater seepage, 
combined with other nonpoint source pollution, has the potential to destroy the region's 
nearshore water quality. 

Throughout lGhei a significant amount of development has occurred along the coastline 
in areas that is threatened by stormwater runoff, flooding from other regions, tsunami 
inundation, and sea-level rise. Future planning must carefully consider these threats, and 
to the extent possible, development should be directed mauka to areas not threatened by 
coastal hazards. Future planning should also ensure that adequate routes exist for safe 
evacuation of area residents in the event of a tsunami or hurricane (see Chapter 3, 
Natural Hazards). 

Projects proposed mauka of Pi ' ilani Highway are not required to receive any formal 
urban design review. This may be problematic because major projects can have a 
significant impact on the character of a community and on scenic resources along 
roadways, as well as from residential and commercial neighborhoods. Proposed projects 
within the Kihei-Miikena community plan region could benefit greatly from strengthened 
design review measures. 

Kihei - Makena- Planned Growth Areas 

Urban infill will be a major source of additional housing units in the KThei-Miikena community plan 
region. Four new planned urban growth areas have been identified in the KThci-Miikena community plan 
region: North KThei Residential, Kihei Mauka, Maui Research and Technology Park (MRTP), and 
Pulehunui. No new rural growth areas are planned for South Maui. Planned growth areas are depicted in 
Figures 8-4 and 8-5 and on Directed Growth Map #S 1, #C4, and #CS. 
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New Regional Facilities Recommended - South Maui 

• North-South Collector Road • Kibei Police Station 
• KJhei High School • Mli'alaea-Kealia bypass highway 
• South Maui Regional Park 
• Kibei mauka transportation corridor (mauka ofPi'ilani Highway) 
• Regional drainage master plan and related improvements 

Kihei In fill and Revitlllization 

The MlP calls for significant revitalization and redevelopment of Klnei. Klnei experienced significant 
development in the 1970s and 1980s, and the existing urban form mimics the design notions that 
prevailed during that period. Klnei 's development pattern during this period was guided by the "70 1 
Plan" which laid the foundation for the linear development pattern we see today. More importantly, land 
uses in the area are very separated, with few examples of mixed-use development patterns. 

Particular potential exists for redevelopment of aging commercial and retail centers into more vibrant 
mixed-use projects integrating commercial, retail, office, residential, and open-space uses within a single 
project. Many of the existing commercial areas, which include expansive parking areas along street 
frontages, may redevelop during the life of the MIP. An example of this is the Kibei Krausz Project 
which is a 320,000-square-foot sustainable, mixed-use community that will create a walkable and vibrant 
downtown district for Klhei. This, and similar projects, present an opportunity to redefine K'mei into a 
network of individual towns within a larger town. Town and neighborhood commercial centers can 
become focal points of the community, strengthen civic pride, and foster economic vitality. To do this, 
mixed uses (residential, commercial and civic uses) need to be directly related and be proximate to 
employment. Future planning should create spaces that are human in scale, that reduce the dependence 
on the automobile, and strengthen the region's identity. 

The Kibei-Mak:ena Community Plan update process is the appropriate forum to begin defining the future 
of Kihei and to lay the foundation for these areas to encourage their redevelopment. One constraint that 
must be overcome is the historical practice of adjacent land owners developing projects independently of 
one another. The planning process should encourage cooperation between property owners in reaching 
the common goal of transforming Kihei into a place with a wide variety of housing types within close 
proximity of jobs, services and open space. 

Extreme care should be taken to avoid development on existing wetlands in order to mitigate excessive 
flooding. Where possible and practicable, old wetlands should be restored. 

North Kihei Residential 

The North Klnei Residential planned growth area is envisioned as an urban expansion project along 
Waiakoa Gulch in North Klhei mauka of Pi'ilani Highway. The residential housing project will 
incorporate traditional neighborhood design principles and provide approximately 600 single and 
multi family homes, neighborhood-serving commercial uses, a park, a network of trails and bike paths, as 
well as open green space. The project is bounded by the existing Hale Pi'ilani residential subdivision 
along Kaiolohia and North Kihei Residential Streets, and by active seed corn operations on the West side. 
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Planned Growth Area Rationale 

The North K.inei Residential planned growth area is situated in close proximity to the commercial areas of 
Kinei, major roadways, and schools. The growth area will provide needed housing in close proximity to 
the commercial, recreational, and employment centers of Kibei. The project wiJI also provide affordable 
workforce housing units for Maui residents. Located in North K.Thei, this planned growth area will 
provide access to Pi ' ilani Highway. Internal roadways should support traditional neighborhood design to 
the extent practicable, particularly within the multifamily component. Traditional neighborhood design 
concepts typically provide walkable neighborhoods, small neighborhood parks, and a tight interconnected 
muJtimodal grid for enhanced pedestrian and automobile mobility. Efforts should be made to provide 
safe pedestrian walkways that connect the planned growth area to the existing Hale Pi ' ilani neighborhood, 
the Kaiwahine Villages affordable-housing project, parks and commercial areas, and along the new 
collector road that will serve the project. The development of infrastructure shall be coordinated with the 
projects to the south, including the Kibei Mauka and the MRTP growth areas. The North Kibei 
Residential planned growth area is located on Directed Growth Map #SI. Table 8-10 provides a 
summary of the planned growth area. 

Table 8- 10: North Kibei Residential Planned Growth Area 
Background Information: 
Project Name: North Klnei Residential Directed Growth Map#: Sl 
Type of Growth: Residential Gross Site Acreage: 95 Acres 
Planning Guidelines 
Dwelling Unit Count: Approximately 

Units13 
600 Residential Product Mix: Balance of SF and MF 

units 

Net Residential Density: 9-12 du/acre Parks and Open ~ 10% 
Space%14

: 

Commercial: Neighborhood and Convenience 
Shopping 

13 
Additional units may be permitted through a transfer of development rights program or to provide aiTordable housing in excess 

of what is required by law. Unit counts may be further defined through the entitlement process m response lo infrastructure and 
environmental constraints. 
14 

The dJsllnct boundancs ofthc parks and open space, specific location of the recreational uses, and the precise amcniues wtll be 
further defined during the Kihei - Makena Community Plan Update and the project revtew and approval process. 
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Figure 8-4: Kihei- Miikena Planned Growth Areas. 

KmeiMaukll 

Kihei Mauka is located in North Kihei, mauka of the Pi'ilani Highway and north of the Waipu' ilani 
Gulch. Kihei Mauka will encompass more than 583 acres and be comprised of a mix of land uses, 
housing types, lot sizes, open space, parks, and other public facilities to create an interconnected network 
of walkable communities that together will create a self-sufficient town. 

Planned Growth Area Rationale 

The Kihei Mauka planned growth area offers suitable topography for a new community, and is located 
outside of the tsunami inundation zone. Although the site is within the County's agricultural zoning 
district, the lands have low-agricultural suitability. Relatively few development and infrastructure 
constraints at the KJnei Mauka site make it possible to provide significant quantities of workforce housing 
for Maui residents. Located in North Kihei, this planned growth area will have connections to the 
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Chapter 8: Directed Growth Plan 

Ua mau ke ea o ka 'aina i ka pono. 
The life of the land is preserved in righteousness. 

An expansive view of Maui 's Southern Coast. Kula. 

T hroughout the island, Maui's residents made it abundantly 

clear they had a determined desire to maintain, protect and 

preserve open land and the green vistas, and the rural 

character of Maui. This vision requires a unified commitment to the 

island and to future generations of Maui residents. The path we must 

tread to reach our desired destination cannot be traveled in total ease - it 

is a task that will require hard choices and individual sacrifices for our 

common and future good. The goal is not impossible to achieve, even in 

the face of population growth, but it will require the careful management 

and control of development so that growth can be a positive and enduring 

force that will enrich our residents. 
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The Directed Growth Plan is the backbone of the Maui Island Plan (MlP). Taking into account 
population projections, it prescribes and outlines how Maui will grow over the next two decades, 
including the location and general character of new development. The Directed Growth Plan 
accommodates growth in a manner that provides for economic development, yet protects environmental, 
agricultural, scenic and cultural resources; economizes on infrastructure and public services; meets the 
needs of residents; and protects community character. 

Chapter 2.808, MCC, requires the adoption of urban and rural growth areas for the island of Maui. This 
is the first time Maui County has established growth boundaries, and it represents a significant shift 
towards a more orderly and predictable development pattern. Communities throughout Hawai'i and the 
country have used growth boundaries as part of a comprehensive directed growth plan to preserve 
agricultural lands, protect environmental resources, and create a more predictable land use planning 
process. Directed growth strategies use population projections and density assumptions to ensure an 
adequate supply of land is available for future growth, to limit sprawl, and to focus infrastructure 
investment to areas within the growth boundaries. 

The Directed Growth Plan uses MIP goals, objectives, and policies as well as guiding land use principles 
as a foundation for establishing urban and rural growth boundaries. This chapter describes the types of 
growth boundary designations and the methodology applied in the identification of these designations. ln 
addition, this section identifies planned protected areas. 

This chapter contains figures to be used for illustrative purposes only. In the event a figure is inconsistent 
with a diagram or map of this chapter, the diagram or map shall control. 

Background Information 

The following technical studies and reports provide base information for the Directed Growth Plan: 

1. Land Use Forecast (November 2006); 
2. The Socio-Economic Forecast {June 2006); 
3. Maui Island Housing issue Paper, December 2006; 
4. Infrastructure and Public Facilities Assessment Update (March and September 2007); 
5. Maui Island Roadway Capacity Assessment (January 2007); 
6. Scenic and Historic Resources Inventory & Mapping Study (June 2006); 
7. WalkStory and PlanStory, A Report on the Response of Participants (December 2006); 
8. Maui Island Plan Site Evaluation Methodology Memorandum (August 2007); and 
9. Population and Economic Projections for the State of Hawai 'i to 2040 {March 20 12). 

The Department of Planning also conducted numerous regional design workshops and held meetings with 
Stale and County agencies, stakeholder groups, and the General Plan Advisory Committee to understand 
the perspectives of residents from all areas of the island on future growth and protected areas (sec 
Introduction for additional information). 

The Purpose of the Directed Growth Plan 

The primary purpose of the MTP is to establish a managed and directed growth plan to accommodate 
population and employment growth in a manner that is fiscally prudent, safeguards the island's natural 
and cultural resources, enhances the built environment, and preserves land usc opportunities for future 
generations. The Directed Growth Plan is based on sound planning practices and principles and utilizes 
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information gathered from public outreach events, the General Plan Advisory Committee, and technical 
studies. 

The Directed Growth Plan, which is grounded on the recommendations found throughout the MlP, 
establishes the location and general character of future development. The Directed Growth Plan will 
provide the framework for future community plan and zoning changes and guide the development of the 
County's short-term and long-term capital improvement plan budgets. 

Planning for Future Growth 

As part of the Land Use Forecast, the demand for additional residential lands was determined by 
comparing build-out of existing residential land supply to the 2030 forecasted demand for residential 
units. The existing supply of residential land includes all lands that are community planned and zoned for 
either single-family or multifamily residential use. The forecasted demand for residential units takes into 
account both resident and nonresident demand to 2030. While an important goal of the General Plan 
update is to provide housing for Maui residents, the demand for housing from the offshore market cannot 
be ignored. If only resident demand was factored into the future need for residential units, competition 
between residents and nonresidents for the limited supply of residential units would likely lead to a 
worsening of the current high-priced housing situation, with residents being outbid by nonresidents. 
Therefore, both resident and nonresident demands are used to determine total future demand for 
residential housing. According to the land use forecast and the most recent DBEDT forecasts, an 
additional 10,845 residential units are needed to accommodate projected 2030 housing demand.1 This 
demand was then allocated to each community plan region based on the land use forecast model output 
that predicts regional population and employment growth. Table 8-1 depicts total forecasted housing 
demand, the supply of existing housing units, and projected housing needs to 2030. 

Table 8- 1: Projected Maui Housing Needs, 2010-2030 

Total Needed Housing Units During 2010-2030 Planning Period 

Projected 2030 Housing Demand 

Minus the existing housing stock 
Minus currently entitled housing units 
Equals approximate unmet housing demand 

Types of Growth Boundaries and Protected Areas 

Urban and Rural Growth Boundaries 

83,659 
54,070 

-18.744 
10,845 

Chapter 2.80B, MCC, requires the identification of both urban and rural growth boundaries (which can 
include small towns, rural residential, rural vi llages, and other community plan designations). The 
characteristics used to identify these boundaries and the policy intent for each of these areas is described 
in Table 8-2. 

1 The 2030 demand has been adjusted to reflect updated population forecasts released by the DB EDT (March, 20 12). 
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Protected Areas 

Part of the Directed Growth Plan is to ensure that future development patterns do not compromise Maui's 
unique and fragile natural resources. One tool to promote the protection and availability of passive and 
active recreational amenities and other environmentally sensitive areas is the identification of preservation 
areas, regional parks, greenways, greenbelts, and sensitive lands. Each type of protected area is described 
in Table 8-2. It is not the intent of the Protected Areas to regulate lands within the State Conservation 
District. In some instances, Conservation lands are included to provide context. 

Urban, Small Town, and Rural Growth Areas 

The MIP is the first comprehensive plan to establish urban, small town, and rural growth boundaries in 
Maui County. These boundaries will encompass approximately 5,389 acres of new planned urban and 
small town growth areas. The Directed Growth Maps show Urban, Small Town, and Rural Growth 
Boundaries (UGB, STB, and RGB) - the space inside these boundaries is referred to as Urban, Small 
Town, and Rural Growth Areas respectively. These boundaries are depicted with lines on the Directed 
Growth Maps. The growth boundary line separates a growth area from a nongrowth area. 

• The UGB denotes the areas within which urban-density development requiring a full range of 
services, such as new multi-user sewer and water, is supported in accordance with applicable land 
use laws. Growth boundaries are a long-range planning tool that will be used on Maui to evaluate 
proposals involving community plan amendments, changes in zoning, development proposals or 
utility extensions. 

• The STB denotes areas that are less intensely developed than urban areas with fewer services and 
a lower level of infrastructure. These areas may be more self-sufficient than Rural Villages. 
Primary employment opportunities are often in nearby urban areas. 

• The RGB is intended to identify and protect the character of our rural communities. It identifies 
an existing or future land use pattern that includes a mixture of small farms, low density 
residential housing, and a limited amount of urban uses consistent with the character and scale of 
our country towns. The intent of this boundary is to provide a framework for further and more 
detailed long-range rural planning during the community plan update process. Rural areas 
inherently possess a lower set of standards for infrastructure and public services than urban areas. 
As such, it is also the intent to apply lower level-of-service standards in RGBs. 

The UGBs, STBs, and RGBs are used to identify and protect farms and natural areas from sprawl and to 
promote the efficient use of land, and the efficient provision of public facilities and services inside the 
boundary. 

The UGBs, STBs, and RGBs take into account future growth projections through 2030, the availability of 
infrastructure and services, environmental constraints, and an approximate density of land development to 
determine the placement of the boundary. Land outside of the UGB is intended to remain rural in 
character with a strong agricultural and natural-resource presence. These boundaries arc intended to be 
static "lines in the sand" until the time at which job and housing growth cannot be accommodated within 
the boundaries, which, if not addressed, could exacerbate the affordable housing problems facing Maui 
and have a negative impact on the overall quality of life. To ensure that an adequate supply of land is 
available, the MIP will be updated every ten years to provide for appropriate expansion to meet new 

Maui County General Pkm 2030 Maw Is/end Pian 



Directed Growth Plan 

Table 8 - 2: Growth Boundaries and Protected Area Types 
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housing demand. In short, the boundaries will typically include at least a 1 0-year surplus of urban, small 
town, and rural lands. 

In some cases the UGBs, STBs, and RGBs split ownership parcels and vary from the owners' suggested 
development project boundary. This was done for a variety of reasons, some of which are to protect 
valuable agricultural lands, natural resources, or limit susceptibility to hazards. Generally, however, 
specific areas were identified throughout the island to promote balanced growth at appropriate urban or 
rural densities. Altogether, the growth boundaries provide sufficient land supply to meet the needs of the 
County to 2030. 

Maui's growth boundaries are one component of Maui's land use planning and regulatory system. State 
land use districts, community plan designations, zoning districts, and the growth boundaries work in 
concert to effectively manage land use. Table 8-3 portrays the Growth Boundary Types and the 
Corresponding State Land Use Districts. 

Table 8-3: Growth Boundary Types and Corresponding State Land Use Districts 
GROWTH BOUNDARY TYPE STATE LAND USE DISTRICT 

Urban Urban 
Small Town Urban/Rural 

Rural Urban (limited amounts), Rural, and Agriculture 

URBAN AND SMALL TOWN GROWTH AREA GOAL AND POLICIES 

The following goal and policies address Urban Growth Boundaries (UGBs) and Small Town Boundaries 
(STBs), and the development of land within and outside of these boundaries. They are broad in scope, 
and address the design intent of these areas, amendments to the boundaries, and infrastructure expansion 
within and outside of the boundaries. The policies set forth below establish the regulatory effect of the 
UGBs and STBs. 

Goal: 

8.1 

Policies: 

8.l .a 

8.l.b 

Maui will have well-serviced, complete, and vibrant urban communities and traditional 
small towns through sound planning and clearly defined development expectations. 

The County, with public input, will be responsible for designating new growth areas 
where infrastructure and public facilities will be provided, consistent with the policies of 
the MIP and in accordance with State and County infrastructure plans. 

Amendments to a UGB or STB shall be reviewed as a MIP amendment. A UGB or STB 
shall only be expanded if the island-wide inventory (maintained by the Department of 
Planning) of existing land uses (residential, commercial, industrial) indicates that 
additional urban density land is necessary to provide for the needs of the projected 
population growth within ten years of that inventory; or, during the decennial update of 
the MIP. 
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8.1.c Community plans shall provide for urban density land use designations only within 
UGBs and Small Towns. The County may only support and approve State Urban Land 
Use Designations for areas within UGBs, STBs, and Rural Villages. 

8.1.d The unique character and function of existing small towns shall be protected to retain and 
preserve their sense of place. 

8.1.e New development shall be consistent with the UGBs, STBs, and all other applicable 
policies of the MIP. New urban-density development shall not be allowed outside of a 
UGB orSTB. 

8.1.f The County, as a condition of development approval, shall require developers of privately 
owned infrastructure systems to provide fmancial insurance (bonding, etc.) for the 
operation and maintenance of these systems. 

8.1.g The County shall implement a zoning program to comprehensively redistrict and rezone 
lands within UGBs according to updated community plan policies and map designations. 

8.l.h The County will seek to focus capital improvements (schools, libraries, roads, and other 
infrastructure and public facilities) within the UGBs and STBs in accordance with the 
MIP. 

8.l.i The County will promote (through incentives, financial participation, expedited project 
review, infrastructure/public facilities support, etc.) appropriate urban infill, 
redevelopment and the efficient use of buildable land within UGBs to avoid the need to 
expand the UGBs. 

8.l.j The MIP's UGBs and STBs shall not be construed or implemented to prohibit the 
construction of a single-family dwelling on any existing parcel where otherwise 
permitted by law. 

RURAL GROWTH AREA GOAL AND POLICrES 

The following goal and policies address Rural Growth Boundaries (RGBs) and the development of land 
within and outside of these boundaries. They are broad in scope, and address the design intent of these 
areas, amendments to the boundaries, and infrastructure expansion both within and outside of the 
boundaries. The policies set forth below establish the regulatory effect of the RGBs. 

Goal: 

8.2 

Policies: 

8.2.a 

Maui will maintain opportunities for agriculture and rural communities through sound 
planning and clearly defined development expectations. 

Amendments to a RGB shall be reviewed as an MIP amendment. A RGB shall only be 
expanded if an island-wide inventory of existing land uses (residential, commercial, 
industrial) indicates that additional lands are necessary to provide for the needs of the 
projected population growth within ten years of that inventory; or, during the decennial 
update of the MIP. 
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8.2.b New development shall be consistent with RGB and all other applicable policies and 
requirements of the MIP. Public, quasi-public, civic, and limited commercial or 
industrial uses may be allowed in the RGB when the proposed uses demonstrate a public 
need and are consistent with the Community Plan and zoning. 

8.2.c Environmental protection and compatibility will be a top priority in rural growth areas. 

8.2.d All development within rural growth areas should avoid encroachment upon prime 
agricultural land. 

8.2.e Rural growth areas include Rural Residential Areas and Rural Villages. Rural residential 
areas may be designated when they are located in association with or on the border of 
urban growth areas or Small Towns; and/or when they provide for complete, self­
sufficient rural communities with a range of uses to be developed at densities that do not 
require urban infrastructure. 

8.2.f Community plans shall provide for rural density land use designations only within RGBs; 
provided that limited community plan urban designations may be allowed within Rural 
Villages. New rural growth areas shall not be located where urban expansion may 
ultimately become necessary or desirable. New rural-density development shall not be 
allowed outside of a RGB. 

8.2.g New rural growth areas intended to be complete, self-sufficient rural communities must 
be located a significant distance from existing urban areas, distinctly separated by 
agricultural or open lands. 

8.2.h Urban-scale infrastructure and public facilities shall not be provided in rural areas except 
as described in the defined Level-of-Service (LOS) standards. There should be no 
expectations of urban services in rural areas. 

8.2.i Urban development standards shall not be required within RGBs except in fulfillment of 
Federal law. 

8.2.j The unique character and function of existing small towns and rural communities shall be 
protected to retain and preserve their sense of place. 

8.2.k Preserve rural landscapes in which natural systems, cultural resources, and agricultural 
lands are protected and development compliments rural character and contributes to the 
viability of communities and small towns. 

8.2.1 The MIP' s RGBs shall not be construed or implemented to prohibit the construction of a 
single fami ly dwelling on any existing parcel where otherwise permitted by law. 

8.2.m The County shall implement a zoning program to comprehensively redistrict and rezone 
lands within RGBs, and to implement community plan policies and map designations. 

8.2.n At the time of zoning from agricultural to rural, Council will consider prohibiting 
restrictions on agricultural activity. 
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PROTECTED AREA POLICY 

8.3.a The Protected Areas in Diagrams E-1, NW-1, N-1, NE-1, S-1, SE-1, and WC-1 should be 
concurrently reviewed with Table 8-2 and with any proposed land uses that may result in 
an adverse impact on a Protected Area. The County Council and the Administration 
should be notified if a Protected Area may be compromised by a development proposal. 

Exceptions to Development Outside of Growth Boundaries 

During the life of the MIP, there will be a need for certain land uses that may have unique impacts or 
requirements due to the nature of the use, and would be more appropriately located outside of identified 
growth boundaries. These land uses may include heavy industrial operations, such as but not limited to, 
infrastructure facilities, baseyards, quarries, transfer stations, landfills, and uses generating noise or odor 
that are undesirable for an urban environment. In addition, there may be public/quasi-public, or nonprofit 
uses that enhance community services and well-being that are most appropriately located outside of urban 
and rural areas. These uses may include parks, campgrounds, educational centers, arts and cultural 
facilities, communication facilities, and health and safety related facilities. Alternative energy systems 
and other land uses related to emerging industries may also be suitable outside of urban, small town, and 
rural growth boundaries when consistent with community plans and zoning. Commercial uses may also 
be permitted when appropriate. These uses may be approved, pursuant to the County's special or 
conditional use permit process contained in Title 19, MCC, or the State Land Use Commission's special 
use permit process contained in Chapter 205, HRS, and Chapter 15-15, Hawai' i Administrative Rules, 
without an amendment to the MIP. The Maui Island Plan shall not be construed or implemented to 
prohibit existing, legally permitted uses or structures. Any dwelling or structure that was constructed with 
a building permit that was approved prior to the enactment of this Plan may be reconstructed as permitted 
by the original building permit(s), and such dwellings or structures may be expanded or modified with a 
building permit, subject to the provisions of the Maui County Code and applicable laws. 

Methodology for Identifying Growth Boundaries 

To formulate the Directed Growth Plan, the County ftrst developed a set of Guiding Land Use Principles. 
These are generally philosophical in nature, and were derived from the Focus Maui Nui WalkStory and 
PlanStory public outreach events; various community workshops; planning literature; public facilities, 
and infrastructure studies; and heritage resource, scenic and cultural resource studies. 

GUIDING LAND USE PRINCIPLES 

I. Respect and encourage island lifestyles, cultures, and Hawaiian traditions: The culture and 
lifestyle of Maui's residents is closely tied to the island's beauty and natural resources. 
Maintaining access to shoreline and mountain resources and protecting culturally significant sites 
and regions perpetuates the island lifestyle and protects Maui's unique identity. One of the most 
vital components of the island lifestyle and culture is Maui's people. In an island environment 
where resources are finite, future growth must give priority to the needs of residents in a way that 
perpetuates island lifestyles. 

2. Promote sustainable land use planning and livable communities: Managing and directing 
future growth on Maui should promote the concept of sustainability, and the establishment of 
livable communities. Sustainable practices include: 1) Focusing growth into existing 
communities; 2) Taking advantage of infill and redevelopment opportunities; 3) Promoting 
compact, walkable, mixed-usc development; 4) Revitalizing urban and town centers; 5) Providing 
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transportation connectivity and multimodal opportunities; 6) Protecting and enhancing natural 
and environmental resources; 7) Protecting, enhancing, and expanding communities and small 
towns, where appropriate; and 8) Encouraging energy and water-efficient design and renewable 
energy technology. 

3. Keep "urban-urban" and keep "country-country": Given the high cost of developing public 
infrastructure and facilities to service remote areas, the significant environmental and social 
impacts associated with long vehicle commutes, and the desire to "keep the country-side country" 
it is preferable to develop compact communities and to locate development within or as close as 
possible to existing urban areas and employment centers. 

4. Protect traditional smaU towns: Development within and adjacent to Maui 's traditional towns 
should be compatible with and perpetuate their unique character. Hard edges should be 
maintained around new and existing communities through the use of greenbelts and significant 
open space. 

5. Protect open space and working agricultural landscapes: In light of continuing urbanization, 
the protection of agricultural and open-space resources will depend on a healthy agricultural 
industry and progressive planning and regulation. Planning should utilize agricultural lands as a 
tool to define the edges of existing and planned urban communities, apply innovative site design, 
create buffers along roadways, provide visual relief, and preserve scenic views . 

6. Protect environmentally sensitive lands and natural resources: Environmentally sensitive 
lands, natural areas, and valued open spaces should be preserved. Native habitat, floodways, and 
steep slopes should be identified so future growth can be directed away from these areas. It will 
be important to plan growth on Maui in a manner that preserves habitat connectivity, watersheds, 
undeveloped shoreline areas, and other environmentally sensitive lands. 

7. Promote equitable development that meets the needs of each community: Each region of the 
island should have a mix of housing types, convenient public transit, and employment centers. 
Where appropriate, all neighborhoods should have adequate parks, community centers, 
greenways, libraries, and other public facilities. No community should have a disproportionate 
share of noxious activities. Additionally, a fair, efficient, and predictable planning and regulatory 
process must be provided. A cornerstone of equitable development should reflect a focus on 
providing affordable housing for all of Maui' s residents over developing nonresident housing. 

8. Plan for and provide efficient and effective public facilities and infrastructure: Many of 
Maui's public infrastructure systems and facilities were constructed decades ago and are in need 
of repairs and upgrades to meet current and future demand. Growth should be planned for areas 
with existing infrastructure, or where infrastructure can be expanded with minimal financial 
burden to the public. Transportation infrastructure should be designed to be in harmony with the 
surrounding area. 

9. Support sustainable economic development and the needs of small business: Land use 
decisions should promote and support sustainable business activities. 

10. Promote community responsibility, empowerment, and uniqueness: The development of 
community plans should be a broad-based, inclusive process. The community plans shall be 
reviewed by the Community Plan Advisory Committees, the planning commissions, and 
approved by the Council. The MIP shall provide a framework for the updated community plans. 
Subsequent proposed community plan amendments should be subject, as much as possible, to 
local community input. 

Following the development of these guiding principles, a more analytically rigorous list of evaluation 
criteria were developed to assist in the identification of areas appropriate for both development and 
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protection. This approach included the application of a technique called "Suitability Analysis." The 
process, also referred to as "McHargian Analysis " was refined by Ian McHarg at the University of 
Pennsylvania in the 1960s, and has been widely applied throughout the United States. The McHargian 
Analysis involves layered maps of geographic information superimposed on one another to identify areas 
that provide, first, opportunities for particular land uses, and second, constraints to development. With 
the advent of Geographic Information System (GIS) technology, it is now possible to understand the 
relationships between vast datasets and apply weighting derived by the community to prioritize growth 
areas and those areas appropriate for preservation.2 

2 A more complete discussion of the methodology used to develop the Plan's growth boundaries can be found in: Directed 
Growth Plan, Site Evaluation Methodology Memorandum. Chris I Ian & Partners, September 2007. 
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Community plan regions. 

MAUl'S DIRECTED GROWTH PLAN 

A primary objective of the Directed Growth Plan is to ensure that our 

urban and rural communities offer a high quality of life. Designing 

pedestrian-oriented communities, with a mix of uses to sustain daily 

needs, and close to places of employment makes for a more 

sustainable, vibrant, and livable environment. Providing parks and 

open space, tree-lined roadways, and easy connections to the natural 

and built environment promotes health and well-being. Beyond our 

urban boundaries, working agricultural landscapes, natural wildland 

areas, and undeveloped shorelines and beaches are vitally necessary to 

provide a sense of refuge and escape from the stresses of daily life. 
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This section identifies planned growth areas to meet the housing, employment, and recreational needs of 
Maui's residents to 2030. Planned growth on Maui is largely directed to Wailuku-Kahului, K.inei, and 
West Maui to protect the character of the existing small towns, rural areas, agricultural lands, and open 
space and to allow for more dynamic urban settlements with efficient public service delivery. For the 
next 20 years these three regions will serve as the island's primary urban centers. Development through 
the planning horizon will largely take place through infill and redevelopment, urban expansion, and new 
towns. Every effort is made to maximize the use of urban infill and redevelopment opportunities, to 
avoid the need to expand the urban, small town, and rural growth areas. 

How to Read this Section 

For organizational purposes, the section is divided into regions that roughly correspond to the island's 
community plan areas. However, the regions and corresponding Directed Growth Maps do not always 
follow the community plan area map boundaries and may overlap with an adjacent community plan area. 
The section includes a brief description of the community plan region, challenges and opportunities 
affecting the region, growth anticipated in the region along with the new regional facilities needed to 
accommodate that growth. Next, each planned growth area is described in narrative followed by a table 
that includes background information, and planning guidelines for the planned growth area. This table, in 
most cases, indicates the net residential densifi, nwnber of dwelling units, the desired mix of dwelling 
unit types, and the type of commercial node that will be expected within the planned growth area. 
Commercial nodes are classified as "neighborhood serving", "convenience shopping", and "region 
serving". Table 8-4 describes the characteristics of these commercial nodes. 

Table 8- 4: Characteristics of Commercial Nodes 

TYPE CHARACTERISTICS 
Neighborhood Serving Small scale commercial activities that primarily serve the needs of the 

immediate neighborhood. Examples include, but are not limited to, the comer 
grocery store, bake shop, and shave ice stand. 

Convenience Shopping Commercial activities that serve the adjacent community. Examples include, 
but are not limited to, a small-to-mid size supermarket, bank, barber shop, and 
internet cafe. 

Region Serving Commercial activities that may serve the community plan region. Examples 
include, but are not limited to, large supermarkets, hardware and plumbing 
stores, and sporting goods stores. 

The planning guidelines are not meant to be prescribed requirements; rather, they identify the intent of the 
planned growth area. Development of the planned growth area may reasonably vary slightly from the 
planning guidelines provided that the overall intent of the Planning guidelines is achieved. 

This section also includes a summary of the significant planned protected areas identified in each 
community plan region. Planned protected areas include some of the island's most treasured cultural , 
environmental, and recreational resources. These resources can come in the form of a coastal ridge, a 
burial ground, or an urban park. The planned protected area can be for the public's benefit and use, or to 
allow the natural habitat to exist in an unaltered state. The intent of the Protected Area is to provide one 
additional layer of protection to those areas that contain any number of irretrievable resources. The 
purpose and intent of each planned protected area is described after each planned growth area section. 

3 Net Residential Density means the total number of dwelling units to be developed at a specific site divided by the Net 
Residential Acres. Net Residential Acres means the gross area of a site intended for residential development minus the area of 
wetlands and watcrbodics, parks and open space, roads and right-of-way, and other undevelopable land within the site. 
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Planned protected areas were identified through 
the Plan's public involvement process. Several 
of the planned protected areas draw from the 
following plans and studies: 1. Pali to Puamana 
Parkway Master Plan (February 2005); 2. North 
Shore Corridor Report (Fall, 2006); 3. 
Infrastructure and Public Facilities Assessment 
Update (March and September 2007); 4. Scenic 
and Historic Resources Inventory & Mapping 
Study (June 2006); and 5. Focus Maui Nui 's 
WalkStory and PlanStory public outreach events 
(December 2006). Each planned protected area 
shall be incorporated into appropriate community 
plan updates, green infrastructure plans, capital 
improvement plans, special district plans, related 
functional plans, and urban beautification efforts. 

A REGIONAL FRAMEWORK View of Pi 'ilani llighway. 

In consideration of the guiding land use principles discussed above, the following four themes provide a 
broad island-wide framework for the identification of areas that are appropriate for future growth, the 
identification of areas that should be preserved, and the implementation of the directed growth plan. 

Theme One: Limit Development in Northwest and East Maui. 

East and Northwest Maui are the most remote, inaccessible, and undeveloped regions on Maui. Both 
regions possess rugged physical beauty, agricultural landscapes, and culturally-rich communities. The 
island's largest intact watersheds, and natural wildland areas, including Haleakalli National Park and the 
West Maui Mountains, are located in Northwest and East Maui. 

Development in both areas is largely dispersed, employment is limited, and infrastructure and public 
facility capacity is restricted. Maui residents have a strong desire to protect the natural and cultural 
resources of these regions. 

Theme Two: Protect Maui's agricultural resource lands, especially prime and productive 
agricultural lands. 

Maui' s agricultural lands are an important resource 
for both current and future generations of island 
residents. Agricultural lands provide the opportunity 
for greater economic diversification; food and energy 
security; and better stewardship of land, water, and 
open space resources. Maui residents have expressed 
a strong desire to support the agricultural economy 
and protect the island' s agricultural lands for both 
present and future generations. 

Maui County General Plan 2030 8-14 Maui !stand Plan 



Directed Growth Plan 

Theme Three: Direct growth to areas proximate to existing employment centers, where 
infrastructure and public facility capacity can be cost-effectively provided, and where 
housing can be a.ffordably constructed. 

Traffic congestion, affordable housing, and convemence are major quality of life issues that Maui 
residents care deeply about. The same is true for quality education, public safety, and a clean 
environment. 

Given the high cost of developing public infrastructure and facilities to service remote areas, the 
significant environmental and social impacts associated with long vehicle commutes, and the broad desire 
to "keep the country-side country" it is preferable to locate development as close as possible to existing 
employment centers. 

There currently exists undeveloped land that is within close proximity to Wailuku-Kahului, Kihei Town, 
and Labaina-Kl:fanapali-Kapalua that is feasible for development. These lands are close to existing 
public facilities and major centers of employment. 

Theme Four: Within the Urban Growth Boundaries, promote livable, mixed-use communities, 
defined by a high quality of life. 

Maui 's future growth will be 
accommodated largely within UGBs. 
These boundaries will encompass higher 
density mixed-use infill development, 
planned urban expansion, and the 
creation of new, self-sufficient towns. 

A primary objective of the Directed 
Growth Plan is to ensure that our urban 
communities offer a high quality of life. 
Designing pedestrian-oriented Sketch ofhuma11-scale develoDmenr. 
communities with a mix of uses to 
sustain daily needs and close to places of employment makes for a more vibrant and livable environment. 
Providing parks and open space, tree lined roadways, and easy connections to the natural and built 
environment are necessary to promote health and well-being. 

Beyond our urban boundaries, working agricultural landscapes, natural wildland areas, and undeveloped 
shorelines and beaches are vitally necessary to provide a sense of refuge and escape from the stresses of 
urban life. 

WAILUKU-KAHULUI 

The Wailuku-Kahului community plan region encompasses the island's Civic Center, major commercial­
industrial and shipping center, and the largest resident population of all community plan regions with 
54,433 people in 2010. The community plan region also has the largest employment center with 32,898 
jobs in 2010. The region is comprised of four distinct sub-regions: Wailuku, Kahului, Waikapu, and 
Waihc'e. A brief discussion of each sub-region is provided below. 

Wailuku. Wailuku serves as the Civic Center for Maui and the scat ofMaui County government. 
Wailuku is a culturally diverse town with strong tics to Maui 's Hawaiian missionary and 
plantation history, and serves as the gateway to 'Tao Valley. Residential neighborhoods in 
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planned KThei-Upcountry Highway and Mokulele Highway, and will generate less of an impact on 
Pi ' ilani Highway, the North-South Collector Road, and South Kibei Road than a comparable project 
located further south. The Klnei Mauka planned growth area is adjacent to the proposed KThei High 
School and the MRTP. Kihei Mauka will provide public facilities, commercial land uses, parks and an 
open space network to serve the new and existing communities. The development of infrastructure will 
be coordinated with the North Kinei Residential project, the continued expansion of the MRTP, and the 
Honua'ula and Makena resort developments located to the south. Klnei Mauka's proximity to large 
employment centers within the Kihei-Makena community plan region offers an ideal location for several 
self-sufficient villages that, together, will comprise a new town. 

The expansion area should be developed based on the concept of a network of compact, walkable 
neighborhoods with neighborhood commercial nodes concentrated in the village centers of Kinei Mauka. 
Projects proposed within this growth area should receive urban design review to ensure multirnodal 
connectivity, and the incorporation of progressive-design treatments. A range ofhousing types should be 
provided with a significant percentage of multifamily units, and an emphasis on housing that is intended 
to meet resident needs. Due to the existing transportation challenges in the region and the size of the 
Klnci Mauka planned growth area, progressively designed and safe pedestrian, bicycle, and ground­
transportation corridors will need to connect the project to the Klnei High School, MRTP, and the rest of 
Kinei . Enhanced north-south mobility mauka of Pi ' ilani Highway will be key to ensuring efficient intra­
and inter-regional connectivity. Convenient public transit access should be provided to improve regional 
mobility. Drainage and sedimentation control systems will need to be constructed to mitigate the 
potential for flooding makai of the project and to prevent nonpoint source pollution from entering coastal 
waters. These measures can be combined with the growth area's planned park, open space, and greenbelt 
and greenway systems. Finally, since the site is a considerable expansion of the North Kinei area, the 
project will need to be developed in phases. Each phase should be planned with adequate public facilities 
and commercial services to meet resident needs. The KThei Mauka planned growth area is located on 
Directed Growth Map #S I. Table 8-11 provides a summary of the planned growth area. 

Table 8- 11 : Kihei Mauka Planned Growth Area 

Background Information: 
Project Name: K.Thei Mauka 
Type of Growth: Urban Expansion 
Planning Guidelines 
Dwelling Unit Count: 

Net Residential Density: 

Approximately 1,500 14 

Units 
9-12 du/acre 

Maui Research and Technology Park 

Directed Growth Map #: S 1 
Gross Site Acreage: 583 Acres 

Residential Product Mix: 

Parks and Open Space% 15: 

Commercial: 

Balance of SF and MF 
units 
> 30% 
Neighborhood 
Convenience Shopping 
Region Serving 

The MRTP was the vision of a core group of community leaders in the early 1980s who sought to 
diversify the economic and employment base on Maui beyond tourism and agriculture. Today, the MRTP 

14 Additional units may be penni ned through a transfer of development rights program or to provide affordable housing in excess 
of what IS required by law. Unit counts may be further defined through lhe entitlement process in response to infrastructure and 
environmental constraints. 
15 The distmcl boundaries oflhe parks and open space, specific location oflhc recreational uses, and lhe precise amenities will be 
further de lined during the Kihei - Makena Community Plan Update and lhe project review and approval process. 
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is home to a diverse range of companies and government projects that together employ approximately 400 
persons in high-technology and related industries. The MRTP is envisioned to continue to be a major 
employment generator for Maui. The Park's mission of job creation and diversification of the island's 
economy remains one of vital importance. 

Planned Growth Area Rationale 

Since the opening of the MRTP, experts in the field of economic development have gained a better 
understanding of innovation clusters and the needs of knowledge workers and businesses. Technology 
businesses thrive in areas of diversity and activity. A diversity of businesses and workers, and the 
availability of a variety of commercial and industrial spaces, enhance the viability and success of 
individual businesses. The intent of the MRTP planned growth area is to create opportunities for a 
broader range of desirable knowledge-based and emerging industries, 16 which will provide high-skilled 
and well-paying jobs for Maui residents. 

As the MRTP develops, it should utilize the principles of new urbanism, smart growth, and the 
Association of University Research Park's "Power of Place" study to create a community of innovation. 
This includes providing diverse housing options within close proximity of the MRTP's employment, and 
integrating neighborhood-serving retail , civic, and commercial uses in a manner that encourages 
bicycling, walking, and public transport. The growth area may also include exhibit halls and meeting 
space to support the development of the research and technology sector, and to serve the broader needs of 
South and Central Maui. Build-out of the MRTP should be coordinated with the development of the 
neighboring KThei Mauka planned growth area to ensure efficient intra- and inter-regional transportation 
connectivity for both motorized and non-motorized transportation. The MRTP should also develop 
pedestrian and bicycle linkages between the future Kibei High School and the core commercial and civic 
uses within Central KThei. The MRTP planned growth area is located on Directed Growth Map #S l. 
Table 8-12 provides a summary of the planned growth area. 

Table 8 - 12 : MRTP Planned Growth Area 
Background Information: 
Project Name: Maui Research and Technology Park Directed Growth Map #: S l 
Type of Growth: Urban Expansion 

Dwelling Unit Count: 
Planning Guidelines 

Approximately I ,250 17 

Units 
Net Residential Density: 9-20 du/acre 

Net acres dedicated to 
non knowledge-based 
employment (parks, civic, 
residential, commercial) 

Approximately 35% 

Gross Site Acreage: 437 Acres 

Residential Product Mix: Balance of SF and MF 

Commercial: 

Knowledge based 
employment: 

units 
Neighborhood serving 
retail and commercial 
Up to 2 million sq. ft. 

16 Industries characterized by highly-skilled workers in fields such as science and research, biotechnology, clean technology, 
mformat10n technology, disaster mitigation, education, hcalthcarc and medicine, media production as well as other industries 
supported in the Emerging Sector's Subelcmcnt, Chapter 4, MIP. 
17 Additional units may be permitted through a transfer of development rights program or to provide affordable housing in excess 
of what is required by law. Unit counts may be further defined through the entitlement process in response to infrastructure and 
environmental constraints. 
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Pulehunui 

The Pulehunui planned growth area encompasses just over 639 acres and is located in the ahupua' a of 
Pulehunui and to the east of Mokulele Highway (see Figure 8-5). The planned growth area will be used 
primarily for heavy industrial, public/quasi-public, and recreational purposes. Commercial uses should be 
limited. 

Planned Growth Area Rationale 

The Pulehunui planned growth area envisions land uses that are compatible with surrounding agricultural 
operations. The planned growth area represents a logical expansion of industrial land usc in the area. The 
area's location, midway between Kibei and Kahului, makes it an ideal site to serve the island's long-term 
heavy industrial land use needs. Development of the area must ensure the protection of view corridors 
along Mok:ulele Highway as well as mauka and makai view planes. Linear-strip development along 
Mok:ulele Highway is strongly discouraged. Buildings should be setback significantly from the highway, 
and all traffic-light timing along Mokulclc Highway should be coordinated for optimum traffic flow. The 
Pulehunui planned growth area is located on Directed Growth Map #C4 and #C5. Table 8-13 provides a 
summary of the planned growth area: 

Table 8- 13: Pulehunui Planned Growth Area 

Background Information: 
Project Name: Pulehunui Industrial 
Type of Growth: Urban Expansion 

Maui County General Plan 2030 

Directed Growth Map#: C4, C5 
Gross Site Acreage: Approximately 639 Acres 
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Figure 8-5: Pulehunui Planned Growth Area. 

Kihei - Makena -Planned Protected Areas 

The IGhei-Makena community plan region has the second highest resident population with over 27,000 
people in 2010. Two planned protected areas have been identified in the KThci-Makcna community plan 
region within Ma' alaea and Makena; the Makcna - La Perouse- Kanaio Protected Area and the Kealia 
National Wildlife Refuge. A brief discussion of each protected area is provided below. 
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Mlikena-La Perouse-Kanaio Protected Area 

Mikena Bay ­
La Perouse 
State Park 

Natural Area 
Reserve 

Figure 8 - 6: Miikena-La Perouse-Kanaio Prolecled Area. 

Legend 

The Makena - La Perouse - Kanaio Protected Area is located on the southwest corner of the island and 
stretches from the edge of Makena from Pu 'u Ola · i Point, along Makena Alanui Road, Makena Road, and 
extends approximately 6 miles southeast of La Perouse Bay (see Figure 8-6). This expanse of land 
includes a plethora of significant archaeological and cultural resources including the La Perouse Historic 
and Recreational Complex and the lloapili Trail (King's Highway). The numerous environmental 
resources include sensitive lands, rare habitatc;, and the · Ahihi Kina 'u Natural Area Reserve, a marine 
protected area. 

The Makena-La Perouse-Kanaio Protected Area is intended to set aside and protect a series of shoreline 
lands with high natural and cultural resource value. The proposed design philosophy of the protected area 
is to create recreational access while not detracting from the inherent value of its natural condition and 
historic resources. 
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Kealia National Wildlife Refuge 

The Kealia National Wildlife Refuge is a 700-aere refuge that was established in 1992 and encompasses 
one of the last remaining natural wetland habitats in Hawai'i (see Figure 8-7). Located along the south­
central coast of Maui, between the towns of K.inei and Ma'alaea, it is a natural basin for a 56-square mile 
watershed from the West Maui Mountains. The 200-acre open pond seasonally floods to 450 acres in 
winter months. The wetland preserve is home to 31 species of birds and migrant waterfowl, including 
species that are listed as endangered and threatened. ln addition to providing a vital habitat, the pond 
serves as a sedimentation basin that protects the nearby coastal waters from sedimentation runoff that 
would otherwise cause reef and water quality damage. 

The pond is located east of Ma'alaea and is adjacent to Sugar Beach ("Kanaio", "Palalau", and 
"Kale· ia"), one of the longest remaining uninterrupted beaches on the island. Public access to the refuge 
area is limited. However, recent efforts to improve access have allowed for the development of visitor 
amenities, such as a parking area, educational boardwalk, and visitor center. 

The following items shall be addressed to ensure the preservation and enhancement of the Kealia National 
Wildlife Refuge Protected Area: I) Optimize habitat size to accommodate seasonal flooding and a 
healthy wetland floodplain by constructing the Ma' alaea-Kealia bypass highway and reclassifying the 
existing Highway 30 as a scenic roadway; 2) Develop a master plan for recreational coastal access along 
North Klnei locate · to the to include · · · 

Le gend 

Figure 8 - 7: Kealia National Wildlife Refuge Planned Protected Area. 
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visual aids, and educational opportunities for visitors; 4) Provide safe vehicular access to the site and 
nearby shoreline resources; and 5) Maintain or construct drift fencing to promote beach stabilization and 
nourishment. The refuge shall be developed based on best management practices intended for wetland 
bird sanctuaries. 

Makawao - Pukalani -Kula 

The Makawao-Pukalani-Kula community plan region, also commonly referred to as Upcountry, is 
characterized by abundant open space, agricultural lands, and rural towns. Because of the region's cool 
climate, spectacular views, and country lifestyle, its popularity as a place to live on the island has grown. 
The region has the third largest population with just over 25,000 people in 2010. With less than 4,370 
jobs in the region in 2010, the area is primarily a bedroom community for the Wailuku-Kahului 
employment center. The region has four distinct sub-regions; Makawao, Pukalani, Kula, and Hali ' imaile. 
A brief discussion of each sub-region is provided below: 

Makawao. Makawao is one of the region's two main settlement areas. Makawao bas a strong 
historic connection to cattle ranching and is traditionally known as the last "paniolo town". 
Commercial land uses in the sub-region are concentrated in the area of the Baldwin Avenue and 
Makawao Avenue intersection. Recreational and civic uses such as the Eddie Tam Memorial 
Center sports complex, the Makawao post office and the Makawao public library are located 
within or adjacent to the town center. Residential areas are composed of suburban and rural 
subdivisions and the town is surrounded by ranch land and pineapple fields. 

Pukalani. Pukalani is the second main settlement in the Upcountry region. Land use patterns in 
Pukalani include a main commercial center, the Pukalani post office, the Motor Vehicles and 
Licensing Office (Pukalani Office), Hannibal Tavares Community Center, and suburban and rural 
subdivisions. Commercial services in Pukalani cater to both neighborhood and regional 
customers. Recently, Kulamalu, a mixed-use commercial center has been developed along Kula 
Highway. 

Kula. The Kula sub-region is characterized by a mixture of rural residential and agricultural 
uses. Diversified agriculture is an important industry and land use in the region. Small rural 
service centers are sprinkled throughout the Kula region. Several of these service centers, 
including the communities of Waiakoa and Keokea and the Kula Ace Hardware store, serve as 
community focal points. 

Hali'imaile. Hali ' imaile is a small community makai of Makawao town which was originally 
developed to house workers associated with the pineapple industry. The community is primarily 
residential, has a park and gym, and is surrounded by pineapple and sugarcane fields . 

CHA[J,f:\Gl:S ANU 0PPOIU\JNI tIES 

Major land use challenges and opportunities in the Makawao-Pukalani-Kula community plan region include: 

Protecting 
Agricultural 
Lands 

Maintaining a 

Preserving rural character, protecting prime and productive agricultural lands, and 
maintaining a separation between communities are significant challenges. The region 
contains some of the most productive agricultural lands for diversified agriculture and 
thus contributes an important supply of agricultural produce to local markets. The 
County should enhance efforts to support bona fide farms to help keep agricultural 
operations a viable endeavor. 

If the region continues to grow as it has in the last two decades, separation between 
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Separation 
Between 
Communities 

Rural 
Development 
Standards and 
Planning 
Tools 

Lack of 
Walkable 
Town Centers 

Limited 
Housing 
Choices: 
Jobs/Housing 
Imbalance 

communities will become blurred and each community will lose its unique identity. 
Future development must be focused within existing communities or be adjunct to 
existing urban areas, and provide, as much as possible, that large areas of open space are 
maintained between communities. 

Appropriate development and infrastructure standards are needed to preserve the region's 
character. Reduced level-of-service standards are not only a key characteristic of the 
rural lifestyle, they are important to the aesthetic and environmental objectives of the 
countryside. Planning tools, such as conservation subdivision design, can enable 
innovative site planning that will better protect natural resources and rural character. 

The Upcountry region is noted for its beauty; therefore, developments should evolve in 
harmony with the surrounding landscape, and minimize their urban footprint when 
possible. Ideally, small towns should continue to develop as small, compact commercial 
nodes that provide local jobs, goods, and services to immediate neighborhoods. 

Except for Makawao, the Upcountry region lacks pedestrian-oriented town centers that 
are integrated with surrounding residential neighborhoods. Town and village centers 
should be enhanced to provide daily services and job opportunities for Upcountry 
residents. 

Only 2 percent of Upcountry housing units are multifamily. The lack of multifamily 
housing limits the housing options for residents. Future development in the region 
should provide a mix of single-family and multifamily housing units close to services, 
and in balance with employment opportunities to avoid bedroom communities 

Makawao - Pukalani -Kula Planned Growth Areas 

Nine planned growth areas have been identified for the Makawao - Pukalani - Kula community plan 
region: Makawao Makai, Makawao Town Expansion, Makawao Affordable Residential, Seabury Hall, 
Pukalani Expansion, Pukalani Makai, Hali 'imaile, Anuhea Place, and Ulupalakua Ranch. Planned growth 
areas are depicted in Figure 8-8 and on Directed Growth Maps #Ul, #U2, #U3, and #U4. 

New Regional Facilities Recommended - Upcountry Maui 

• Network of greenways and pedestrian 
Pathways 

• Paniolo Connector Road 

• New water source development and water 
storage 

• Solid waste baseyard 

It is not the intent of the RGBs for agricultural subdivisions to rezone lands within the boundary to higher 
densities than is already permitted, but to apply a County Rural zoning district (2-, 5-, 10-acre minimum 
lot sizes) that reflects existing conditions or that is directed by the Community Plan. The Community 
Plan shall determine the appropriate densities and standards to apply within the Upcountry RGBs. Any 
restrictions on agricultural activity are prohibited. The exception to the density standard is the Anuhea 
Place planned growth area where the minimum lot size is one acre. 
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Makawao Makai 

Makawao Makai is a 3 9-acre planned growth area south of the Makawao Veterans Cemetery on the south 
side of Baldwin Avenue. The site has historically been used for pineapple production. 

Planned Growth Area Rationale 

Makawao Makai provides a logical expansion of the existing community and provides a hard edge for the 
existing Makawao Town. Access will be provided from both Baldwin Avenue and 'A' ala Place. The 
planned growth area is intended as a small town expansion with housing types and densities similar to 
existing Makawao Town. Parks and open space should be incorporated into the project. It will also be 
important to create pedestrian linkages between the town core and the expansion area to facilitate 
mobility. The Makawao Makai p lanned growth area is located on Directed Growth Map Ul. Table 8-14 
provides a summary of the planned growth area. 

Figure 8- 8: Makawao- Pukalani- Kula Planned Growth Areas. 
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Table 8-14: Makawao Makai Planned Growth Area 
Background Information: 
Project Name: Makawao Makai Directed Growth Map#: Ul 
Type of Growth: Small Town Expansion Gross Site Acreage: 39 Acres 

Planning Guidelines: 
Dwelling Unit Count: Approximately 90 Units 18 Residential Product Mix: 100% SF 
Net Residential Density: 4-6 dulacre Parks and Open Space% ?: 30%19 

Commercial: N/A 

Makawao Town Expansion 

The Makawao Town Expansion planned growth area provides an approximately 38-acre addition of land 
to the Makawao STB extending to the south-side of Kee Road. The growth area is intended to be 
developed in a manner that complements the existing Makawao Town and should preserve the existing 
rural character of the area as much as possible. 

Makawao Affordable Residential 

The Makawao Affordable Residential planned growth area is located mauka of Makawao A venue at the 
intersection of Makawao Avenue and Pi' iholo Road. The area is bounded by Agricultural, Single-Family, 
and Public/Quasi-Public Community Plan designations. The goal of the Makawao Affordable Residential 
growth area is to provide affordable housing within walking distance of Makawao Town. The expansion 
area includes an approximately 20-acre linear growth area mauka of Makawao A venue that begins at 
Pi'iholo Road and extends approximately 1,350 feet along the mauka side of Makawao Avenue and 
approximately 550 feet deep from Makawao A venue. 

Planned Growth Area Rationale 

lt is intended that the area will be developed with affordable housing. Access will be provided from 
Pi' iholo Road so as not to impede circulation patterns along Makawao A venue. The purpose and intent of 
the Makawao Affordable Residential growth area may be further defmed during the Makawao-Pukalani­
Kula Community Plan update. 

Seabury Hall 

The Seabury Hall planned growth area adjacent to the Seabury campus is approximately 68 acres in size. 
The majority of the site is occupied by Seabury Hall facilities and undeveloped pasture lands. The entire 
growth boundary is comprised of lands owned by Seabury Hall. 

Planned Growth Area Rationale 

This area is included to provide for the gradual expansion of Seabury Hall and its support facilities. 
Limited residential facilities are planned for faculty housing. The development of employee or student 
housing may be appropriate as accessory uses for the school and a small number of accommodations may 

18 Additional units may be permitted through a transfer of development rights program or to provide affordable housing in excess 
of what is required by law. Unit counts may be further defined through the entitlement process in response to in frastructure and 
environmental constraints. 
19 The distinct boundaries of the parks and open space, specific location of the recreational uses, and the precise amenities will be 
further defined during the Makawao-Pukalani-Kula Community Plan update and the project review and approval process. 
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be developed as accessory uses to the Seabury Hall campus for visiting professors, guest speakers, or 
campus visitors. Rural sprawl shall be avoided along Olinda Road between Makawao Town and Seabury 
Hall. The Seabury Hall planned growth area is located on Directed Growth Map #Ul. Table 8-15 
provides a summary of the growth area. 

Table 8 - 15: Seabury HaU Planned Growth 

Background Information: 
Project Name: Seabury Hall 
Type of Growth: Small Town Expansion 
Planning Guidelines: 
Dwelling Unit Count: N/A 

20 

Net Residential Density: N/A 

Pukalani Expansion 

Directed Growth Map#: Ul 
Gross Site Acreage: 63 Acres 

Residential Product Mix: N/ A 

Parks and Open 
Space%21

: 

Commercial: 

::: 30% 

N/A 

The Pukalani Expansion planned growth area includes areas southwest of the Pukalani Triangle across 
Old Haleakala Highway on vacant agricultural land. The expansion will be primarily residential with 
neighborhood parks and a small commercial component. The site is surrounded by urban, rural, and 
agricultural lots. 

Planned Growth Area Rationale 

The Pukalani Expansion is compatible with existing development in the area and is bounded by existing 
residential land uses, Old Haleakala Highway, and Kalialinui Gulch, which creates containment for the 
new community. Agricultural, rural , and residential County zoning, as well as a linear corridor of 
commercial uses along Makawao Avenue, surround the expansion area. Considering development and 
infrastructure costs and the provision of a mix of lot sizes for single-family and multifamily units, the 
urban expansion site has the potential to provide affordable-resident housing for the Upcountry area. 
Like the Pukalani Makai planned growth area on the lower slope of the Old Haleakala Highway, this area 
has good transit access and is proximate to existing public facilities, including elementary and high 
schools, as well as the Mayor Hannibal Tavares Community Center. Linkages should be developed 
between the town's activity centers and neighboring communities with an emphasis on providing safe 
pedestrian pathways. Multimodal linkages should also be developed to connect the Pukalani Expansion 
area to Makawao Town, the Pukalani Shopping Center, King Kckaulikc High School and Kulamalu. The 
Pukalani Expansion is located on Directed Growth Maps #Uland U2. Table 8-16 provides a summary of 
the planned growth area. 

20 
A small number of teacher cottages may be developed as accessory uses to the Seabury Hall campus to provide accommodations for 

visiting professors, guest speakers, campus visitors, or other lecturers. the spcci !ic location of accessory educational uses, and the precise 
amenities will be further dcfmcd during the Makawao-Pukalani-Kula Conununity Plan Update and the project review and approval process. 
21 

The distinct boundaries of open space areas will be further defined during the Makawao-Pukalani-Kula Community Plan Update and the 
project review and approval process. 
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Table 8 - 16: Pukalani Expansion Planned Growth Area 

Background Information: 
Project Name: Pukalani Expansion 
Type of Growth: Urban Expansion 
Planning Guidelines: 
Dwelling Unit Count: 

Net Residential Density: 

Pukalani Makai 

Approximately 
Units22 

9-11 du/acre 

Directed Growth Map#: Ul & U2 
Gross Site Acreage: 56 Acres 

311 Residential Product A Balance of SF and 
Mix: MF 
Parks and Open 2: 20% 
Space%23

: 

Commercial: Neighborhood Serving 

The Pukalani Makai planned growth area encompasses 45 acres of vacant agricultural land, and is located 
at the makai entrance of Pukalani town at the intersection of the Old Haleakalli Highway and the newer 
Pukalani Bypass. Along with the remnant 38-acre parcel that runs along the Pukalani Bypass between the 
turnoff to the Old Haleakala Highway and Kua'aina Ridge, this area was once in pineapple cultivation 
and then briefly planted with papaya. This area is planned for residential single-family housing to include 
affordable workforce housing. 

Planned Growth Area Rationale 

The Pukalani Makai planned growth area will complete the makai comer of Pukalani, as it was intended 
in recent community plans. The area borders the existing residential land use of Pukalani Terrace above 
Old Haleakala Highway on the north side, and Hamakua Ditch below. Residential growth and a 
neighborhood park are intended for this area. Pukalani Makai has convenient highway access and is 
adjacent to the Pukalani Elementary School and the Mayor Hannibal Tavares Community Center, thus it 
is an appropriate location for residential growth. Parks and open space should be incorporated into the 
project to meet the long-term needs of the community. The Pukalani Makai planned growth area is 
located on Directed Growth Map #U 1. Table 8-17 provides a summary of the planned growth area. 

Table 8 - 17: Pukalani Makai Planned Growth Area 

Background Information: 
Project Name: Pukalani Makai 
Type of Growth: Urban Expansion 
Planning Guidelines: 

Directed Growth Map #: Ul 
Gross Site Acreage: 45 Acres 

Dwelling Unit Count: Approx . 250 Units24 

8-11 du/acrc 
Residential Product Mix: Single Family Dwellings 

Net Residential Density: Parks and Open Space%25
: 2: 15% 

Commercial: Neighborhood Serving 

22 Additional units may be pcnnittcd through a transfer of development rights program or to provide affordable housing in excess 
of what is required by law. Unit counts may be further defined through the entitlement process in response to infrastructure and 
envtronmental constraints. 
23 The distinct boundaries of the parks and open space, specific location of the recreational uses, and the precise amenities will be 
further defined during the Makawao-Pukalani-Kula Community Plan Update and the project review and approval process. 

24 
Additional units may be permitted through a transfer of development rights program or to provide affordable housing in excess 

of what is required by law. Unit counts may be further defined through the entitlement process in response to infrastructure and 
environmental constraints. 
25 The dtstmct boundaries of the parks and open space, specific location of the recreational uses, and the precise amenities will be 
further defined during the Makawao-Pukalani-Kula Community Plan Update and the project review and approval process. 
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Hali'imaile 

The Hali ' imaile planned growth area is an expansion of the existing Hali ' imaile community. The site comprises 
approximately 330 acres both mauka and makai of Hali ' imaile Road. The communities will be compact with a 
mix of land uses, neighborhood commercial nodes, schools, parks, and open space integrated into residential 
areas. 

Planned Growth Area Rationale 

Although the expansion of Hali'imaile will add growth to an existing town, it will be planned and designed as a 
new town with a town center, neighborhood commercial nodes, and public services built at the scale of the 
pedestrian to enhance the existing residential area and to create a complete community. The community should 
be designed to provide a range of affordable housing types for Maui residents. Clear edges should be established 
around the community to prevent sprawl, protect agricultural land, and maintain separation between Hali' imaile 
and Makawao. The design and development of the Hali ' imaile planned growth area shall respect and complement 
the existing town and its historic precedent. Future developments shall incorporate pedestrian linkages to the 
existing community and minimize impacts to view planes from Baldwin Avenue towards the Hali' imaile 
expansion area. Currently, the town is not visible from any roadways. The Hali ' imaile planned growth area is 
located on directed Growth Map #U I . Table 8-18 provides a summary of the planned growth area. 

Table 8 - 18: Hlili'imaile Planned Growth Area 

Background Information: 
Project Name: Hali' imaile Expansion 
Type of Growth; Small Town Expansion 
Planning Guidelines: 
Dwelling Unit Count: 

Net Residential Density: 

Anuhea Place 

Approximately 825 
Units26 

9-11 du/acre 

Directed Growth Map #: U 1 
Gross Site Acreage: 330 Acres 

Residential Product Mix: Single Family 
Dwellings 

Parks and Open Space%27
: ~ 30% 

Commercial: Neighborhood Serving 

Anuhea Place is a planned rural growth area makai and on the south side of Kula Highway. It is 
comprised of approximately III acres along Anuhea Place, and 15 lots at 5 acres each. A portion of 
these lots are developed with residential homes, and the remaining portion is currently undeveloped. 
Hale 0 Kaula Church also lies within the subdivision. 

Planned Growth Area Rationale 

The Anuhea Place planned rural growth area provides for a low-density residential expansion of the 
existing Pukalani community. It is located along the southern edge of the existing Pukalani Community 
with access provided from Anuhea Place via Kula Highway. The planned rural growth area is intended to 
be developed consistent with the RU-1 County zoning district and shall have minimum lot sizes of no less 

26 
Additional units may be penni lied through a transrer or development rights program or to provide affordable housing in excess 

or what is required by law. Unit counts may be funhcr defined through the entitlement process in response 10 infrastructure and 
environmental constraints. 
27 The distinct boundaries or the parks and open space, specific location or the recreational uses, and the precise amenities will be 
further defined during the Makawao-Pukalani-Kula Community Plan Update and the project review and approval process. 
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than one acre. No prohibitions on agricultural uses and activities shall be allowed within this rural growth 
boundary. The Anuhea Place planned rural growth area is located on Directed Growth Map U2. 

'Ulupalakua Ranch 

The ' Ulupalakua Ranch planned growth area is located on the southwestern slopes of Haleakala. The 
' Ulupalakua Ranch planned rural growth area encompasses the existing Ranch Store, Maui's Winery­
Tedeschi Vineyards, and widely-scattered employee housing within close vicinity to the 'Ulupalakua 
Ranch Store outpost on the mauka and makai sides of Kula Highway. Currently the 223-acre growth area 
includes employee houses and the village core. 

Planned Growth Area Rationale 

The Ulupalakua Ranch planned rural growth area identifies the location of ranch-owned homes and the 
existing small rural outpost within the heart of 'Ulupalakua. Access is provided from Kula Highway. The 
planned rural growth area is intended to identify the boundaries of the Ranch's existing employee housing 
and provide limited opportunities for expansion of employee housing. It is not the intent of the RGB to 
develop lands for traditional nonemployee housing development. The 'Ulupalakua village core is located 
within the rural growth area and is within easy access to existing residences. The 'Ulupalakua Ranch 
planned rural growth area is located on Directed Growth Map #U4. Table 8-19 provides a summary of 
the planned growth area. 

Table 8 -19: 'Ulupalakua Ranch Planned Rural Growth Area 

Background Information: 
Project Name: 'Ulupalakua Ranch 
Type of Growth: Rural Expansion 
Planning Guidelines: 
Dwelling Unit Count: N/A28 

Net Residential Density: N/A 

Directed Growth Map#: U4 
Gross Site Acreage: 223 Acres 

Residential 
Product Mix: 

Single Family Dwellings 

Parks and Open Space%: N/ A 
Commercial: Neighborhood and Visitor-related 

Makawao-Pukalani-Kula - Planned Protected Areas 

Upcountry Maui is characterized by abundant open space and conservation lands that provide for a 
diverse number of recreational outdoor activities. The region offers opportunities for biking, hiking, 
hunting, swimming, and organized outdoor activities in four distinct residential sub-regions; Makawao, 
Pukalani, Hali' imaile, and Kula-'Uiupalakua. There arc two planned protected areas in the Makawao­
Pukalani-Kula community plan region: Com Mill Camp and the Upcountry Greenway. 

Corn Mill Camp 

Com was successfully grown in Ilawai'i for a century from 1851 to 1951. On Maui, com operations 
helped Hawai · i achieve self-sufficiency and build the ranching and agricultural industries. In 1892, Louis 
von Tempsky founded the Makawao Com Mill Company with partners Randall von Tempsky and 
Llewellyn F. Hughes. The new company originally operated on two acres of land in Makawao known 
then as "David Crowningburg pasture," owned by Haleakala Ranch Company. By 1892, 4,000 acres of 

28 The growth boundary is intended to accommodate upgrades to existing employee housing within the "Ulupalakua Ranch planned growth 
area, and to provide for a limited expansion of future employee housmg. 
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com were being grown in Kula with all corn ground and processed at the Makawao Corn Mill camp. 
During the 1900s, Hawai ' i had a good market and excellent prices for corn, with local production unable 
to keep up with demand. By 1909, 3,200 acres of com were planted statewide, and Kula was known as a 
"com-raising region." During the war, over 9,000 acres of corn were being grown, reflecting the 
plantation's response to the call to aid in the war effort. After 1920, corn production dropped quickly to 
less than I ,900 acres as a result of bad agricultural practices and the rise of pineapple as a profitable 
commodity. 

The remains of the former historic Com Mill Camp site are identified as the Com Mill Camp Protected 
Area located in Pukalani. The intent of the preservation boundary shall be to protect and preserve Corn 
Mill Camp's historic resources, which may include the adaptive reuse of the existing Com Mill Camp 
historic complex. The Secretary of the Interior's Standards shall be utilized for rehabilitating historic 
structures. 

Upcountry Greenway 

The Upcountry Greenway planned protection area is within the Makawao-Pukalani-Kula community plan 
region. Portions of Upcountry Greenway planned protected area are also within the Pa'ia-Ha' ikU 
Community plan region (Upcountry Greenway Master Plan, 2004). The goal of the Upcountry 
Greenway is to provide an integrated system of nonmotorized transportation facilities and recreation 
multi-user routes, trails and paths that are compatible with existing and future land uses in the region. A 
brief discussion of the protected area is provided below. 

The Upcountry Greenway is envisioned as a regional network of bikeways, equestrian trails and 
pedestrian paths that provide linkages between three geographic sub-areas: Pa · ia-Ha · ikii; Makawao­
Pukalani; and Kula-'Ulupalakua. Transportation components of the system will establish inter- and intra­
community linkages and satisfy the origin-destination objectives of potential users. Greenway facilities 
may also provide transportation connections between the communities of Makawao and Pukalani or 
Waiakoa and Keokea. The trails will serve as a multifunctional regional system of nonmotorized travel 
ways physically separated from roadways. Ancillary facilities such as restrooms, trail guidance facilities, 
parking areas, and signage are also envisioned. 

The following general planning principles shall be addressed during route and alignment selection and 
development of the trail system: 

I. Off-road facilities shall be integrated with existing State and County roadway systems with 
consideration given to connection point safety. In integrating off-road facilities with existing 
State and County roadways, consideration shall be given to providing connection locations which 
facilitate greenway system continuity. 

2. Both transportation and recreational facilities shall be limited to non-motorized uses. Thus, 
design of the greenway system shall at a minimum, address the needs of pedestrians (walkers, 
joggers, hikers, skaters) horseback riders and bicyclists. 

3. The dcfmition of trail routing and alignments shall respect existing uses, existing property 
boundaries, and man-made and natural physical barriers (i.e. fences, walls, topographic features, 
etc.) and conservation goals. Particular attention shall be given to the relationship between 
greenway-facility use and agricultural requirements. 

4. The greenway shall be developed based on best practices for interconnected trailway systems. 
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P~i'ia-Ha 'ilru 

The Plfia-Ha ' ikU community plan region has the second smallest population and projected average 
annual rate of population increase of all community plan regions on the island. Even though the region's 
population of about 13,000 people as of 2010 is not expected to increase significantly by 2030, the 
manner in whlch the region grows is an important land use issue. The region has two sub-regions; Pa · ia 
and Ha 'ikU. A brief discussion of each sub-region is provided below. 

Pa'ia. Pa' ia is the primary service center for the region. Although it is close to the commercial, 
industrial, and employment centers of the Wailuku-Kahului Community Plan region, Pa'ia has 
maintained its country town scale and character. Commercial land uses are primarily located at 
the intersection of Hana Highway and Baldwin A venue and residential areas stretch along both of 
those roads. Pa' ia has a strong connection to Maui's plantation history and is the major tourist 
destination along the north shore. 

Ha 'ikO. The land use pattern in the Ha ' iku sub-region is predominantly low-density agricultural 
subdivisions with a few small pockets of urban settlement at Ha ' ikU town, Pa 'uwela and Kuiaha. 
Limited commercial services and jobs exist in the Ha' ikU area, concentrated in the vicinity of 
Ha' ikU Marketplace. A large number of cottage industries operate within tills region with a 
proportion of businesses operating out of residences. Agricultural activities include nursery 
operations and other forms of diversified agriculture. 

CIIALU~?\1(,1 S A::\1) OPPORTt•l\11 IF.S 

Major land use issues in the Pa' ia-Ha'iku community plan region include: 

Protecting Rural 
Character & Sense 
of Place 

Inefficient Land 
Use Patterns 

Protecting the 
North Shore's 
Sense of Place 

Maui 's North Shore contains a diverse number of exceptional natural resources and 
landscapes, including productive agricultural lands, dense forest lands, scenic vistas, 
marine resources, and other environmental resources that could become fragmented 
and irreversibly degraded by unmanaged growth. In particular, insensitively­
designed subdivisions could degrade the quality of life in this area and as such, the 
primary challenge will be to protect the mixture of large and small lots that give this 
region its unique charm and landscape. Protecting the distinctive character and 
natural beauty of the area can be achleved through the development of tools such as 
conservation subdivision design which enables innovative site planning. 

The dominant pattern of development within the Pa' ia-Ha' ikU region is low density 
residential development, frequently in the form of agricultural subdivisions. Tills 
dispersed pattern of land use is inefficient and can stress regional infrastructure 
systems and public services. Future development in the area should be focused in 
existing communities and should provide a mix of uses to support area residents. 
Investments should be focused on providing green infrastructure throughout the 
region with an emphasis on providing interconnections between adjacent 
communities. 

Maui's North Shore has remained relatively pnstme, even during periods of 
significant development on the rest of the island. Maui's North Shore provides a 
growing number of small-scale entrepreneurial opportunities, such as diversified 
agriculture, alternative tourism, world-class ocean and land recreational activities, 
and health and wellncss. It is imperative that future development doesn't 
compromise the area's rural character and scenic and environmental resources. 
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Tsunami 
Inundation 

Poorly Defined 
Ha'ikii 
Commercial 
Center 

Portions of historic Pa'ia and the community of Ku'au lie within the tsunami 
inundation zone. Future planning must carefully consider these threats, and to the 
extent possible, development should be thoughtfully directed mauka to areas not 
threatened by coastal hazards. Future planning should also ensure that adequate 
routes exist for safe evacuation of area residents in the event of a tsunami or 
hurricane (see Chapter 3, Natural Hazards). 

Ha'ikU Cannery is the primary commercial node for the Ha' ikU region and 
continues to evolve rapidly. The Ha'ikU urban core should utilize the available 
urban zoned land in a more efficient manner to develop a vibrant town core. Future 
revitalization efforts should focus on creating a safe, walkable town as well as 
ensuring the safety and welfare of the community. Business should strive to create 
a diverse range of jobs for local residents, and should offer a variety of basic goods 
and services to help reduce interregional trips. 

P~fia - Ha'ilru - Planned Growth Areas 

Three new planned growth areas have been identified in the region: Pa' ia Expansion, Pa' ia Mauka, and 
Old Maui High School Campus Revitalization. Planned growth areas are depicted in Figure 8-9 and on 
Directed Growth Maps #N I and #N2. 

New Regional Facilities Recommended- North Maui 

• Pa'ia Bypass Road 
• Connect new planned growth areas to public wastewater 
• North Shore preservation corridor, bikeway and pedestrian paths 

It is not the intent of the RGB for agricultural subdivisions to rezone lands within the boundary to higher 
densities than is already permitted, but to apply a County Rural zoning district (2-, 5-, I 0-acre minimum 
lot sizes) that reflects existing conditions or that is directed by the Community Plan. The Community 
Plan shall determine the appropriate densities and standards that shall apply within the Pa' ia- Ha ' ikU 
growth boundaries. Any restrictions on agricultural activity are prohibited. 
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Figure 8- 9: Pii 'ia-Ha 'ikii Planned Growth Areas. 

Pii'ia Expansion 

The Pii'ia Expansion planned growth area is approximately 41 acres and encompasses agricultural land 
west of Baldwin Avenue in Lower Pa' ia. The expansion is makai of the Pa'ia Post Office. The site is 
envisioned as a compact, mixed-usc small town expansion that replicates the authentic architectural styles 
and design vocabulary of the business country towns ofMaui. 

Planned Growth Area Rationale 

The Pa' ia Expansion accommodates projected growth within the Pa'ia-Ha'iku Community Plan region 
with minimal impact on agricultural lands and existing infrastructure and services. Although the site is 
located on prime agricultural-resource land, directing regional growth to this site and requiring compact 
country town design will help preserve other agricultural lands and open space, and prevent the 
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continuation of the current trend of low-density development across the region's landscape. Additionally, 
urbanization of the site will provide residential housing in a location that is adjacent to Pa'ia Town's 
employment opportunities. The site should be developed as a dense, mixed-use expansion of the adjacent 
Pa' ia Town that complements the existing community. The expansion should be designed to provide 
multimodal connections between the existing and new community, and to other areas of the island. 
Development within the expansion area should include a mix of residential and commercial uses, lot 
sizes, and single-family and multifamily housing units. The area should also include appropriate public 
facilities, services, parks, a medical clinic, civic and open spaces, as well as neighborhood-serving transit 
stops. A hard edge will need to be maintained around the expansion to prevent urban sprawl. It will also 
be important to expand the study area of the existing Pa' ia-Ha'ikU Country Town Design Guidelines to 
include the new growth area. This will ensure that new developments complement rather than detract 
from Pa'ia's unique historic character. The Pa 'ia Expansion planned growth area is located on Directed 
Growth Maps #N l and #N2. Table 8-20 provides a summary of the planned growth area. 

Table 8- 20: Pli'ia Expansion Planned Growth Area 

Background Information: 
Project Name: Pii.'ia Expansion 
Type of Growth: Small Town Expansion 
Planning Guidelines: 
Dwelling Unit Count: 

Net Residential Density: 

Pa'iaMauka 

Approximately 
207 Units29 

7-10 du/acre 

Directed Growth Map#: Nl and N2 
Gross Site Acreage: 41 Acres 

Residential A Balance of SF and 
Product Mix: MF units 
Parks and Open Space% 30 

;::: 30% 
Commercial : Neighborhood Serving 

The Pa'ia Mauka planned growth area is on the east side of Baldwin Avenue, mauka of the Doris Todd 
Memorial School campus. This 15-acre residential area is planned for an expansion of Skill Village. 
This growth area has a view corridor to the ocean and is directly adjacent to existing infrastructure. The 
Pa'ia Mauka planned growth areas is located on Directed Growth Map #N2. Table 8-21 provides a 
summary of the planned growth area. 

Table 8-21: Plfia Mauka Planned Growth Area 

Background Information: 
Project Name: Pa'ia Mauka Expansion 
Type of Growth: Small Town Expansion 

Directed Growth Map #: N2 
Gross Site Acreage: 15 Acres 

Planning Guidelines 
Dwelling Unit Count: Approximately 68 Units3 1 Residential Product Mix: I 00% SF 
Net Residential Density: 6-10 dulacre Parks and Open Space%32 

;::: 20% 
Commercial: NA 

29 Additional units may be permitted through a transfer of development rights program or to provide affordable housing in excess 
of what is required by law. Unit counts may be further defined through the entitlement process in response to infrastructure and 
environmental constraints. 
30 The distinct boundaries of the parks and open space, specific location of the recreational uses, and the precise amenities will be 
further defined during the Pif ia- Ha"ikii Community Plan update and the project review and approval process. 
31 Additional units may be permitted through a transfer of development rights program or to provide affordable housing in excess 
of what is required by law. Unit counts may be further defined through the entitlement process in response to infrastructure and 
envtronmental constraints. 
12 The distinct boundaries of the parks and open space, specific location of the recreational uses, and the precise amenities will be 
further defined during the Pa' ia- Ha' ikii Community Plan Update and the project review and approval process. 
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Old Maui High School Campus Revitalization Area 

The Old Maui High School Campus Revitalization planned growth area is located in the Hamalruapoko 
region. The region is comprised of fertile agricultural lands with a long history of sugarcane production. 
The project site is the last remaining vestige of Hamakuapoko camp, which was once a vibrant plantation 
camp community. The Old Maui High School campus is comprised of three parcels totaling roughly 24 
acres. The project site contains several reusable buildings, an abundance of mature landscaping, concrete 
walkways, open space, and approximately 15 acres of vacant land for expansion. 

Planned Growth Area Rationale 

Since the closure of the Old Maui High School in 1972, the campus has slowly fallen into disrepair. 
Efforts to restore the historic campus began in 2003 with the portion of the school designed by Charles 
William "C.W." Dickey, an American architect famous for developing a distinctive Hawaiian 
architectural style. The purpose of the planned growth area is to facilitate the preservation and 
rehabilitation of the site and structures at the historic school, giving the campus a new life and purpose as 
an educational facility. The revitalization and reuse of the Old Maui High School campus may include 
the development of the Patsy T. Mink Center, a youth-educational camp, an adult retreat, a conference 
center, a fanner's market, and campus facilities for private functions and special events. The project may 
also include classrooms, meeting rooms, teacher's cottages, youth-guest facilities, agricultural activities, 
and other similar uses. 

The Old Maui High School Campus Revitalization planned rural growth area is located on Directed 
Growth Map #N2. Table 8-22 provides a summary of the planned rural growth area. 

Table 8 - 22: Old Maui High School Campus Revitalization Planned Growth Area 

Background Information: 
Project Name: Old Maui High School 
Type of Growth: Rural Expansion 
Planning Guidelines: 

Directed Growth Map#: N2 
Gross Site Acreage: 24 Acres 

Dwelling Unit N/A Residential Single Family Dwellings 
Count: 
Net Residential Density: N/A 

Product Mix: 
Parks and Open Space%: N/A 
Commercial : Educational 

P~i'ia - Ha ' ikii - Planned Protected Areas 

The Pii' ia-Ha' iki1 community plan region is known as a world class wind, kite, and wave surfmg 
destination. Ocean sports and a string of beaches draw a large transient population to the region, infusing 
the community with periods of high economic activity during surfing season. Along Hana llighway, 
historic Pa' ia attracts a significant visitor population for its proximity to Hana, and its shopping and 
restaurants. Pa' ia is the primary small commercial town of the North Shore region. Ho'okipa Beach 
Park, which currently attracts professional surfing competitions, has been identified for a major expansion 
in the Pa' ia-Ha' ikii Community Plan. Four planned protected areas have been identified in the Pa' ia­
Ha' iki1 community plan region: The North Shore Preservation Corridor, the North Shore Bikeway, 
portions of the Upcountry Greenway, and Giggle Hill. The Upcountry Greenway is comprised of three 
subareas, one of which falls within the Pii'ia-Ila ' ikil community plan region (sec "Makawao- Pukalani ­
Kula Planned Protected Areas"). The North Shore Bikeway also crosses into the Wailuku-Kahului 
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Community plan region. A brief discussion of each of the four planned protected areas is provided 
below. 

The North Shore Preservation Corridor 

The North Shore Preservation Corridor is a protected area that encompasses a string of shoreline lands 
with high scenic and recreational value. The coastal preservation corridor begins at the eastern 
boundaries of Kanahii. Pond Natural Wildlife Preserve and extends to Pa ' uwela Point (see Figures 8-1 Oa 
and 8-lOb). 

Legend 

North Shore Preservation Corridor 

Figure 8 - lOa: North S hore Preservation Corridor. 

Multiple beaches and shoreline properties are identified as part ofthe corridor with some inland lands also 
included. Numerous shoreline public access points dot the various beaches from Kanaha to the Maliko 
Gulch small-boat launch. The corridor also includes various isolated sites from Ho · okipa Beach Park to 
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Maliko Gulch, and a greenway trail from Spreckelsville to Makaiwa. The corridor also includes lands 
appropriate for flood control, parking, and cultural and historic interpretation. 

The area will provide access to coastal lands for fishing, surfing, and swimming through multiple beach 
access points, and walking and biking routes. According to the North Shore Corridor Report (2006), 
linkages to each designated protected sub-area are intended to provide an opportunity to interpret the 
area's significant cultural and historic sites. The County should seek to preserve land for the 
establishment of a trail system along the Hamakua Coast area, and, where possible, preserve existing 
sections of the Old King's Highway (Ke Ala Loa 0 Maui/Pi' ilani Trail). Accurate mapping of old trails 
and government roads for future use as public access routes will also need to be developed. 

Access points to and along beaches such as Airport Beach, Baby and Baldwin Beach, Pii'ia Bay, Tavares 
Bay, Ho' okipa Beach Park, will be identified during the design phases. 

The North Shore beaches serve thousands of residents and visitors every day. The project envisions the 
acquisition of sborefront sites for future parks and lands focusing on the following areas: 

a. Adoption of a mauka/makai access dedication ordinance to acquire accesses through purchase, 
dedication, condemnation, or land exchange; 

b. Development of a regional beach park between Baldwin Park and "Small Park"; 
c. Establishment of a community park near Ha ' ikii School on Pa ' uwela Road, as identified within 

the Community Plan map; 
d. Expansion of Ho 'okipa Park and the establishment of parks at Maliko Bay and Pa ' uwela Point; 

and 
e. Preservation of rodeo grounds at Maliko. 

The following general planning principles shall be addressed during the design and development phases 
ofthe North Shore Preservation Corridor: 

1. Access points shall be integrated with existing State and County public facilities and shall respect 
private property rights with consideration given to connection-point safety. In integrating access 
ways with existing State and County roadways, consideration shall be given to providing 
connection locations which facilitate greenway-system continuity. 

2. The design of the greenway system should, at a minimum, maintain the existing character of the 
area, and address the needs of pedestrians (walkers, joggers, hikers, skaters), horseback riders, 
and bicyclists. 

3. The dcfmition of trail routing and alignments shall respect existing uses, existing property 
boundaries, manmade and natural physical barriers (i .e. fences, walls, topographic features, etc.), 
and conservation goals. Particular attention shall be given to the relationship between 
recreational uses and private property uses. 

4. Shoreline resources and some inland areas shall be designated based upon their high scenic, 
natural resource, cultural resource, or recreational value. 
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The North Shore Bikeway and Upco11ntry Greenway System 

The North Shore Bikeway is a continuous non-motorized transportation route between the coastal 
communities of the North Shore and Central Maui . The Bikeway serves as a recreational outlet for 
pedestrians, bicyclists, skaters, and other types of recreational users that is separated from the roadway, 
and links to various shoreline recreational resources, coastal towns, and the Upcountry Greenway system. 

Legend 

North Shore Preservat1on Corridor 

Aoadl 

Giggle Hill Recreational Area 

Giggle Hill Recreational Area is a 95-acre regional park within the Pli'ia-lla 'iku community plan region 
that encompasses the iconic Giggle Hill and provides a primary connection to the Upcountry Greenway 
system. It is located adjacent to the Fourth Marine Division Memorial Park, a 40-acre community park 
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that commemorates the site of the Fourth Marine Division camp, a military encampment that was at this 
location from February 1944 to November 1945. The park is used for a variety of active and passive 
recreational uses, including a sporting field, playgrounds, park facilities, parking, and a network of hiking 
and equestrian trails. Expansion of the park to include Giggle Hill will provide for public access and use 
of the trail system around and on top of the hill. 

The Giggle Hill Recreational Area will also provide continuous non-motorized connections to the 
Upcountry Greenway system, which links the coastal communities of the North Shore and Upcountry. 
The park serves as a recreational resource for many bikers, equestrians, and other types of recreational 
users seeking trail systems and open-space resources that are separated from automobile roadways. 
Future design and planning for the area should seek to increase access for equestrians and bikers, and 
should maintain separation from motorized corridors as much as is practicable. 

West Maui 

The West Maui community plan region is somewhat isolated from the rest of the island due to topography 
and limited highway access. The region has the fourth largest population with over 22,000 people in 
2010, and the largest visitor population. The region has four distinct sub-regions: Ukumehame, Olowalu, 
Lahaina, and the band of urban settlements along the shoreline from Kli'anapali to Kapalua. A brief 
discussion of each sub-region is provided below: 

Ukumehame. Ukumehame is the southernmost settlement in the West Maui community plan 
region. It is a low-density agricultural subdivision that still contains vacant undeveloped lots. 
Today, the community consists of small agricultural lots with residential and small scale 
agricultural uses. The community is surrounded by fallow sugarcane fields and significant 
cultural resources. 

Olowalu. Olowalu is north of Ukumebame in the West Maui community plan region. It is the 
site of an old Hawaiian settlement and the former Olowalu Sugar Company. Today the 
community is very small, consisting of limited commercial services and sparse residential uses. 
The community is surrounded by fallow sugarcane fields and significant cultural resources. 

Lahaina. Lahaina Town serves as the region's visitor, service, commercial, and residential 
center. The area is rich with history and culture, and possesses a unique character and charm that 
draws residents and visitors alike. Urban development exists along the coastline and also extends 
mauka along Lahainaluna Road. Fallow sugarcane fields lie to the north and south of Lahaina 
town. 

K~f anapali to Kapalua. North of Lahaina is a band of urban settlement encompassing the 
communities of Ki:i'anapali, Kahana, Honokowai , Napili, and Kapalua. The majority of the 
development in this sub-region is centered on the visitor industry, although limited resident 
housing docs exist. The settlements arc primarily along the shoreline with some development 
mauka ofHonoapi'ilani Highway. 

CHALLt::~GES AND 0I•t>OH'I U:-.!llll'S 

Major land usc challenges and opportunities in the West Maui community plan region include: 
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Regional 
Isolation 

Self­
Sufficiency 

Auto­
Dependency 
and Traffic 
Congestion 

Tsunami, Sea 
Level Rise and 
Fire Hazards 

Inadequate 
Infrastructure 

Loss of 
Agricultural 
Land and 
Open Space 

Lack of 
Affordable 
Resident 

West Maui is one of the fastest growing regions on Maui and is geographically isolated 
from the rest of the island. Honoapi' ilani Highway is currently the primary regional 
transportation corridor that connects West Maui to the rest of the island. During 
emergencies, traffic conditions are exacerbated and residents can become dangerously 
cut off from the rest of the island. 

West Maui ' s visitor industry is a significant source of jobs and economic activity. 
Although West Maui contains large employment centers in Kapalua, Ka · anapali, 
Lahaina, and dispersed job opportunities in Kahana and Napili, the region lacks housing 
for employees. As the region grows, there is an opportunity to develop workforce 
housing and services near existing employment centers to create more self-sufficient 
and sustainable communities. Furthennore, the development of regional services and 
public facilities, such as a community hospital, would make the entire region more self­
sufficient. This strategy should reduce the need for many interregional trips and provide 
convenience to the local residents. 

The West Maui community plan region is a predominantly linear community dependent 
on one major highway. Resident and visitor population growth have surpassed the 
capacity of the Honoapi' ilani Highway, and traffic congestion has become an everyday 
problem. The Lahaina Bypass project and the realignment of the highway South of 
Lahaina Town (in accordance with the Pali to Puamana Parkway Master Plan) is 
necessary to alleviate this congestion, accommodate future growth, and mitigate the 
impact of flooding and erosion on the highway. Highway realignment also presents an 
important opportunity to create recreational and open space on the makai side of the 
highway. Efforts should also be made to increase the number of intraregional 
transportation linkages to increase mobility. Additional pedestrian and bike pathways, 
traffic calming measures, as well as public transit access are also needed to provide 
alternative mobility options and decrease dependency on the automobile. 

Tsunami, sea-level rise, and fire hazards also pose a significant threat in West Maui. 
Miles of developed coastline lie within the tsunami inundation zone and in the path of 
sea-level rise. Moving development away from these threats will be a significant 
challenge, particularly in the resort areas. Several times a year, forest and brush fires 
block highway access to the region, and threaten lives and property. 

Inadequate infrastructure is a major land usc problem in West Maui. infrastructure 
improvements are not occurring concurrent with new development, which stresses 
existing public systems and services and decreases the quality of life in the region. 

With the closure of Pioneer Mill and Maui Pineapple Company, West Maui has vast 
acres of vacant agricultural land that are proposed for development. Agricultural land 
and open space are important to the region's visitor industry, and they are vital 
components of maintaining separation between West Maui's individual communities. 
Agricultural lands and natural features, such as gulches, should be used as boundaries 
between communities to prevent urban sprawl mauka of the existing Honoapi ' ilani 
Highway. 

Offshore buyers arc a predominant force in the West Maui housing market. Affordable 
resident housing is scarce, leaving local families with limited housing options and long 
commutes to employment. Future growth in the region should be in locations 
conducive to providing affordable housing, and should offer a mix of housing types 
within close proximity to commercial services, public facilities, employment 
opportunities and transit. 
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Housing 

Impact of 
Development 
on Marine and 
Shoreline 
Resources 

Protection of 
Important 
Historic 
Landmarks 
and Resources 

The coastline that stretches along West Maui is famous for its white sandy beaches and 
scenic beauty. The last five decades have brought rapid growth and development to the 
region, particularly near the shoreline. This development has generated nonpoint 
source pollution that has degraded the region's coral reefs, fish stocks, and water 
quality. 

There are limited development possibilities in the narrow stretch of land that surrounds 
the West Maui Mountains. This, combined with the inclination to build close to the 
shoreline, has caused a great deal of grading and paving near environmentally-sensitive 
shoreline areas. Unfortunately, past construction projects have resulted in the runoff of 
sedimentation, fertilizers, and stormwater into the area's nearshore waters. Future 
planned projects risk committing the same detrimental mistake. 

As the population has increased, so has the number of people who spend leisure time 
snorkeling, boating, surfing, fishing, and swimming in the area's marine environment. 
The increased use of the area along with development-related nonpoint source 
pollution, has stressed some of the healthiest reefs left on the island. 

Lahaina contains a rich history and many historically significant resources deserving 
protection. Lahaina was established as the first capital of the Kingdom of Hawai'i circa 
1798 by Kamehameha I and remained so through 1846 when it was moved to Honolulu 
by Kamehameha III. The site of the royal compound was Moku'ula. West Maui 
contains many other significant resources, including Maui County Historic Districts 1 
and 2 and the Lahaina National Historic Landmark District. These and other resources 
are currently at risk due to neglect, inaccurate restorations, and demolitions. The 
County would benefit by increased efforts to protect and preserve West Maui's living 
and historic resources. 

West Maui- Planned Growth Areas 

According to the Land Use Forecast, approximately 4,000 additional residential units are needed to 
accommodate projected growth in the West Maui region. Seven planned growth areas have been 
identified within the region; Kii'anapali Town, Lahaina Town North, Lahaina lnfill, Lahaina Town South, 
Kahoma Infill, Makila, and Olowalu Town. Planned growth areas in West Maui are depicted on Figures 
8-11 , 8- 12, and 8-13 and on Directed Growth Maps #W2, W3, and W4. 

New Regional Facilities Recommended - West Maui 

• Lahaina bypass 
• Honoapi'ilani Highway 

(Pali to Mii'alaea) bypass 
• Honoapi ' ilani Highway Realignment 

(Pali to Puamana Parkway) 
• Lahaina Flood Control Project 
• Move fire station 
• New police station 
• Recycling center 

• Elementary and intermediate schools 
• Cemetery 
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• Regional park 
• Lahaina Harbor Improvements 

• Additional park and ride facilities 

• Expanded transit service 
• West Maui acute care hospital 
• Wastewater reuse 
• Cesspool retirement - connection to 

sewer 
• West Maui Watershed Restoration Project 
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Figure 8 - II: Kli'anapali Town - Phmned Growth Area. 

Except as otherwise provided for this region, it is not the intent of the RGBs for agricultural subdivisions 
to rezone lands within the boundary to higher densities than is already permitted, but to apply a County 
Rural zoning district (2-, 5-, 1 0-acre minimum lot sizes) that reflects existing conditions or that is directed 
by the Community Plan. The Community Plan shall determine the appropriate densities and standards to 
apply within the West Maui RGBs. Any restrictions on agricultural activity arc prohibited. 

Kii'anapali Town 

Located on the mauka side of the Ka' anapali Resort and Golf Course, Ka'anapali Town consists of the 
Klfanapali 2020 planned development located between the Lahaina Civic Center at the south end of the 
planned growth area and the Honokowai Gulch on the north end of the planned growth area. The growth 
area follows the proposed West Maui Highway Realignment transit corridor on the mauka slope up to the 
Pu'ukoli ' i Village area and Ka'anapali Coffee Farms. 

Planned Growth Area Rationale 

Ka'anapali Town consists of three distinct pieces: lower North Honokowai, lower East Honokowai , and 
lower South Honokowai . The Ka'anapali Town planned growth area is 840 acres. Ka'anapali Town is 
intended to be a self-sufficient community with a relatively even split of single-family and multifamily 
dwelling units, commercial uses, an interconnected network of parks and open spaces, schools and other 

Maw vounty General Plan 2030 8-57 Maul Island Plan 



Directed Growth Plan 

public facilities. A network of trails and bikeways will integrate Kli 'anapali Town with Ka'anapali Resort 
and the Pu'ukoli ' i Village community. The north piece may contain an acute-<:are facility. The northern 
portion has a proposed veterans' memorial cemetery. The project is intended to provide an opportunity 
for more resident housing in close proximity to employment at Kli'anapali Resort. Due to existing traffic 
congestion in West Maui, improvements to the regional highway system are needed to accommodate the 
population at K~i' anapali Town. The existing highway and implementation of the proposed Lahaina 
Bypass will provide transportation connectivity and hard edges to contain the planned growth area. Table 
8-23 provides planning standards and guidelines for this planned growth area. 

The Ka.'anapali Town planned growth area is depicted on Figure 8-11 and on Directed Growth Map #W2. 

Table 8-23 provides a summary of the planned growth area: 

Table 8-23: Kll'anapali Town Planned Growth Area 

Background Information: 
Project Name: K.a'anapali Town 
Type of Growth: Urban Expansion 
Planning Guidelines: 
Dwelling Unit Count: 

Net Residential Density: 

Lahaina Town North 

Approximately 1 ,800 
Units33 

6-9 du/acre 

Directed Growth Map #: W2 
Gross Site Acreage: 840 Acres 

Residential Product 
Mix: 

Balance of SF and MF 
units 

Parks and Open 
Space%34

: 

Commercial: 
Serving 

::::25% 

Convenience Shopping; Region 

Lahaina Town North is a portion ofthe master planned project known as "Villages ofLeiali'i". Lahaina 
Town North is a moderate-sized urban expansion located north of Lahaina Town. It is a Hawai ' i Housing 
Finance Development Corporation (HHFDC) project. The planned growth area is intended to be 
compact, and contain a mix of uses, and have a relatively even split of single-family and multifamily 
housing units. 

Planned Growth Area Rationale 

Lahaina Town North is a logical expansion of the existing Lahaina community. Being an IIHFDC project 
with a mix of housing types and moderate single-family lot sizes, the project will address the need for 
additional affordable resident housing in West Maui in close proximity to Lahaina's employment 
opportunities. The project should include a mix of land uses, park land, and open space, and will be 
proximate to public facilities such as the Lahaina Civic Center. Thus, the project is intended to evolve 
into a livable community based on sustainable land usc planning. The Lahaina Town North planned 
growth area is depicted on Figure 8-12, and on Directed Growth Map #W2 and W3. Table 8-24 provides 
a summary of the planned growth area: 

Table 8-24: Lahaina Town North 

11 Add1110nal umts may be penmncd through a transfer of development rights program or to provide a!Tordable housing in excess 
of what I S required by law. Unit counts may be further defined through the entitlement process in response to mfrastructure and 
environmental constraints. 
34 The distinct boundaries of the parks and open space, specific location of the recreational uses, and the prccJsc amenities will be 
further defined during the West Maui Community Plan update and the project review and approval process. 
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Background Information: 
Project Name: Lahaina Town North 
Type of Growth: Urban Expansion 
Planning Guidelines: 
Dwelling Unit Count: Approximately 1200 

Units35 

Net Residential Density 10-12 du/acre 

Lahaina lnfi/1 

Directed Growth Map#: W2 and W3 
Gross Site Acreage: 245 Acres 

Residential Product Mix: Balance of SF and tv 
units 

Parks and Open Space%36
: ~ 30% 

Commercial: Convenience Shopping 

The Lahaina lnfill planned growth area is approximately 22 acres and is bounded by Kahoma Stream, 
Front Street, Kenui Street, and Honoapi ' ilani Highway. It is an infill site that will contain a mixture of 
single-family and multifamily residential units, and parks and open space. 

Planned Growth Area Rationale 

The Lahaina Infill project provides an efficient usc of vacant land within Lahaina's urban area. The 
project takes advantage of existing infrastructure and docs not expand Lahaina's urban boundary. The 
Lahaina Infill site will have single-family and multifamily residential uses and park land to service the 
new and existing community. Innovative site planning shall be incorporated into the housing project to 
create a compact and walkable community. Creating a pedestrian-friendly project with transit access 
points should be a priority to meet senior citizen needs. The Lahaina lnfill planned growth area is 
depicted on Figure 8-12 and on Directed Growth Map #W3. Table 8-25 provides a summary of the 
project. 

Table 8 - 25: Lahaina lnfill Planned Growth Area 

Background Information: 
Project Name: Lahaina Infill 
Type of Growth: Urban In fi ll 
Planning Guidelines: 
Dwelling Unit Count: 
Net Residential Density: 

Lahaina Town South 

Approx. 214 Units37 

13-20 dulacre 

Directed Growth Map #: W3 
Gross Site Acreage: 22 Acres 

Residential Product Mix: Balance of SF I MF units 
Parks and Open Space%38 +/- 2 acres 
Commercial: N/A 

35 Additional units may be pcnnittcd through a transfer or development rights program or to provide afTordablc housing in excess 
of what is required by law. Unit counts may be further defined through the entitlement process in response to infrastructure and 
environmental constraints. 
36 The d1stmct boundaries of the parks and open space, specific location of the recreational uses, and the precise amenities will be 
further defined during the West Maui Community Plan Update and the project review and approval process. 
37 Additional units may be pcnnittcd through a transfer of development rights program or to provide afTordablc housing in excess 
of what 1s required by law. Unit counts may be further defined through the entitlement process in response to mfTastructurc and 
environmental constraints. 
38 The distinct boundaries of the parks and open space, specific locatiOn of the recreational uses, and the precise amenities will be 
further defined during the West Maui Community Plan Update and the project review and approval process. 
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The Lahaina Town South planned growth area is located mauka of Honoapi 'i lani Highway, surrounding 
the Lahaina Aquatic and Recreation Center. The development will be a compact, mixed-use urban 
expansion with approximately 1,100 residential units. 

Figure 8 -11: Lahaina Town North - Planned Growth Area. 

Planned Growth Area Rationale 

The site is contiguous with Lahaina Town and is a logical area for urban expansion to accommodate 
growth to 2030. The site is approximately 269 acres and is close to existing public facilities and 
infrastructure and West Maui employment. The planned growth area will provide a mjx of commercial 
uses, housing types, and lot sizes. Given the growth area location and characteristics, it is likely to 
provide housing for Maui residents rather than off-island second home buyers. There should be a 
sufficient proportion of multi-family units developed to meet local needs. 
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Due to the existing traffic congestion in Lahaina Town, it will be paramount to ensure adequate highway
access and develop multi-modal transportation options. The proposed Lahaina Blpass realignment
should be completed prior to the gowth site's build-out. Highway improvements should respect the

surrounding land uses, view corridors and environmental conditions as much as possible. The Lahama
Town South plaru:ed growth area is depicted on Figure 8-12 and on Directed Growth Map #W3. Table 8-
26 provides a summary ofthe project.

Table 8 - 26: Lahaina Town South Plenned Growth Arer

Xahoma Infill

The Kahoma Infill planned growth area is bordered by Honoapi'ilani Highway at the west bottom of the

hill makai of the stormwater diversion structure. The project is an affordable housing project on
approximately l8 acres.

Planned Growth Area Rationale

The Kahoma Infill planned growth area is intended to meet the needs of Maui residents and is surrounded

by previously developed lands. Greenways are planned for the area and should include a bike trail and

linkages to Lahaina Town. An open-space buffer is planned to accommodate a stormwater diversion
structwe. Table 8-27 provides a summary of the project. The Kahoma Infill planned groMh area is

depicted on Figure 8-12 and on Directed Growth Map #W3.

" Additional units may bc pcrmiftcd through a transfer ofdeve)opment rights program or to providc affordablc housing in excess

of whal is required by law. Unit counts may bc furthcr dcfincd through thc cntitlcmcnt proccss in response to infraslructure and

environmcnlal constmints,
a0 lhc distinct boundarics ofthc parks dnd opcn spacc, specific location ofthe recreationaluses, and the precisc amcnitics will bc

furthcr dcfincd during tle West Maui Cornmunity Plan update and the project rcvicw and approval proccss

Net Residential Density:

Approximately
I,100 Units"
10-12 du/acre

Residential Product Mix:

Parks and Open Space%ao:

Commercial: Convenicnce

Mix of SF and MF

> 2004
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Table 8 - 27: Kahoma Planned Growth Arer
Backgrcuad Infotndoa:
Project Name: Kahoma Infill Direcl€d Growth Map #: W3
Tyryeof Gmwth: Urban Infill Gross Site Acreage 18 Acres
Planning Guidelines:
Dwelling Unit Count: Approxinxately 68 Units4r Residential Product Mix: 100% SF

Net Residential Density: 7-10 du/acre Parks and Open Spacea2: NA
Commercial: NA

Makila

The Makila planned rural gro*th area is located east of Lahaina Town on the mauka side of
Honoapi'ilani Highway. The rural project shall be developed using a CSD plan that is intended to
preserve open space; miximize thc efficicnt use of inffastructure; and protect natural, agricultural, and

scenic resources. The CSD plan shall cluster development within portion(s) of the site to keep the
remainder of the land undeveloped and protected. The project may include limited neighborhood
facilities and services to support the Makila community. The site is sunounded by agricultural lands.

Planned Growth Area Rationale

The Makila project is a rural subdivision adjacent to agricultural subdivisions that have occrured in and
around Launiupoko. Linkages should be developed between the Makila project and neighbonng
communities including Launiupoko and Lahaina Town. An emphasis should be placed on providing safe

pedestrian pathways and supporting regional-greenway systems. A 500-foot greenbelt shall be provided
along the makai side of the project to ensure an open space buffer within the gowth area and between the

Honoapi'ilani Highway Bypass and future rural development. The project should utilize Low Impact
Development techniques, such as drainage sedimentation control systems, to mitigate the potential for
flooding makai of the project and to prevent nonpoint source pollution from entering coastal waters, The
Makila planned groMh area is depicted on Figure 8-13 and Directed Growth Map #W3. Table 8-28
provides a summary ofthe planned growth area.

Table 8 - 2E: Mrkilr Plonned Growth Arer

or 
Additional units may bc permincd througb a Eansfcr ofdevelopment righs progmm or to provide affordable housing in cxccss

ofwhat is rcquired by law. Unit counts may be h'rther defined through the cntitlcmcnt pmccss in rcsponsc to infra.structurc and

environmcntal consbaints.
a2 The disrincl boundarics ofthc parks and opcn spacc, spccific locstion ofthc rccrcational uses, and lhe precise amenities will bc
further defined during the West Maui Comnunity Plan Update and the project review and approval process-
a3 

Arlditional unis -ay bc pcrmittcd through a transfcr ofdwclopmcnt rights program or to provide affordable housing in cxccss

of what is rcquired by l8w. Unit counts may be funher defin€d through thc cntillcmcnt proccss in rcsponsc to in ftasuuctutc and

environmental constrainls.
4 

The distinct boundafies ofthe parks and open spac€, specific location ofthc rccrcational uscs, and thc prccisc amcnities will bc

furthcr defined during lhe we,st Maui comrnunity Plan Updatc and thc projcct rcvicw and approval proccss.

Ba*ground Inlornaion:
Project Name: Makila Directed Growth Map #: W3
Type ofGrowth: RurEl Crowth Gross Site Acreage: 270 Acres
Planning Guidelines:
Dwelling Unit Count: Approximately 200 Residential Product Mix: SF - CSD

Units"'
Net Residential Density: l-2 du/acrc Parks and Open SpaceTooo: > 50Vo

Commercial: Nei
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The Olowalu Town plarmed groMh area is located approximately four miles south of Lahaina Town on

the southwestem foothills of the West Maui Mountains. Olowalu is rich in cultural, scenic, natural, and

marine resoruces. The area's coral reefs are among the healthiest in the main Hawaiian Islands. Olowalu
is known for its small plantation village environs, supported by small neighborhood-commercial uses

along Honoapi'ilani Highway with convenient access to the ocean.

Figur. ,.I3: Olowalu Town - Plonned Gturorh Ar.o.

Planned Growth Area Rationsle

The project is intcndcd to mcet the needs of Maui residents as a revitalized and sustainablc Olowalu
community. Olowalu Town will providc housing, cmployment, recreational, and cultural opportunities rn
the context of a mixcd-usc sustainablc community that prcserves the area's natwal, cultural, and historic
resources. Olowalu Town is envisioncd as a pcdcstrian-friendly community that intcgratcs a variety of
housing types with employ'rnent opportunities, commercial, and rccrcational uscs dcvclopcd concurcntly
with Dublic services and infrastructurc.
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Olowalu Town will be designed to recognize and perpetuate the land and resource management system of
ahupua'a. As such, the town will provide public access between the ocean and the mountains; protect the

natural environment, particularly Olowalu Stream, the shoreline, and coral reefs and marine resowces;

preserve mauka and makai view corridors; and perpetuate the Olowalu Cultural Reserve. Table 8-29

provides a summary ofthe Olowalu Town planned growth area.

Table E - 29: Olowalu Town Planned Growth Area

West Maui - Planned Protected Areas

The West Maui community plan region has the fourth lfigest population vtith over 22,000 people in 2010,

and the largest visitor population. The region contains Ke'anapali and Lahaina, which draws large

numbers of tourists to its historic districts, particularly on days when cruise ships anchor off of the
Lahaina Harbor. Since
the closing of the
Pioneer Mill.
agricultural activities
have declined and the
conversion of
agriculnual land to
residential uses has

dramatically increased.
Many cherished open-
space landscapes are

currently at risk of being
lost forever to real estate

development. A brief
discussion of each
protected area is
provided below. Two
planned protected areas
have been identified
within the region:

a5 Thc futurc dclincation ofpotcntial urban growlh areas makai ofthe cxisting Honoapiilari Highway may be

undertaken in conjunction with updates or amendments to ihe west Maui Community Plan. Such delineation may
consider thc nccd to: protect adjacent coastal and marine ecosystcms (including the reefs at Olowalu), cnhancc

public shorclinc acccss and opcn spacc, and implement the proposed Pali to Puamana Parkway plan.
oo 

Additional unis may bc permified through a transf€r ofdevelopment rights program or to providc aflordablc housing in excess

of what is rc4uired by law. Unit counts may be fi[ther defincd through thc cntitlcmcnt proccss in response to infrastuctuc ald
cnvironmcntal constrainls.
a? 

The distinct boundaries ofthe parks and opcn space, spccific location oflhc rccrcational uses, and the precise amenitics will be

funher defincd during the wcsl Msui CorDmunity Plan Update and the project revicw and approval process.

Bac*groand Inforndion:
Prcject Name.' Olowalu Torrn Directed Gfiowth Map #:
Type of Crrowth: New Town Gross Sirc Acreage:

w44',
613 Acres

Planning Guidelines:
Dwelling Unit Count: Approx. 1,500 Units{ Residential Product Mix: Balance of SF and MF
Net Residential Density: 8-11 du/acre Parks and Open Sp aceal: > 30%o

Commercial: ConvenienceShopping;Region

Figurc E-14: Moiu'vlq Lolo o Mo*shiaia Prcscrvstion lrca
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Moku'ula Preservation Area and the Pali to Puamana Parkway.

Moha'ulo, Loko o Mokahinia

The Moku'ula. Loko o Mokuhinia Preservation Area is envisioned as an environmental and cultural
restoration project that will reconsfiuct the royal compound and "redevelop the site as a cultural
park/preserve." The site is located on Front Street in Lahaina Historic District No. I and is proximate to
the commercial core of Lahaina Town (see Figure 8-14). The project will include restoration of the

wetland, including indigcnous plants, and reconstruction of the buildings that originally comprised the

royal compound. The rebuilding of Moku'ula and the restoration of the freshwater pond called Loko o

Mokuhinia that surrormded the island, will provide Maui with an opportunity to learn about Hawaiian
spirituality, values, ancient technology and traditions, and will perpetuate a renewed appreciation for
indigenous cultwe. The restoration of the property will also represent an important contribution to the

Lahaina National Historic Landmark, because it will be the largest historical site in the district when

completed.

Moku'ula was an island sited on a 7-acre, spring-fed freshwater pond called Loko o Mokuhinia. lt was

established sometime in the 1500s by Pi'ilani (1570-1600) as a royal compound from which he ruled a

unified Kingdom of Maui. It served as a political and religious center from ancient times in Hawai'i
through the emergence of the ancient Maui Kingdom, the unification of the islands, the intoduction of
Christianity, and the period when Lahaina was th6 capital of the Hawaiian Kingdom. This sacred island
was also the home of King Kamehameha III from 1837 to 1845, who resided in the hale pili and in other

structures that were a part of the royal compound on Moku'ula. A coral block palace called Hale Piula
was erected for him fronting tbe beach, makai of Moku'ula. The pond, royal taro patches near the beach,

a pond on Chapel Street, and the entire site was buried in 1916 wben Loko o Mokuhinia was filled in by
Pioneer Mill Company.

For many Native Hawaiians, Lahaina remains a sacred place because of Moku'ula. It is considered an

axis mundi (the point berween heaven and earth) ofthe Hawaiian world where political rule and rcligious
ritual operated in concert. The mauka portion of tlre site, consisting of roughly 4.7 acres, is used as Malu
'Ulu 'Olele Park. The L8-acre makai property adjacent to the ocean encompasses the existing
Kamehameha Iki Park. Both parks are under the management of the Couty of Maui, Parks and

Recreation Department.

Pali a Puamana Parlwalt

The Pali to Puamana Parkway is cnvisioncd as a serics of passive and active recrcational areas that tic
together the existing bcach parks bctwccn Pdpalaua Wayside Park and Puamana Bcach Park (scc Figurc
8- 15). The creation of this cight milc long coastal park and open space resouce is a byproduct of a

visionary effort to rcalign thc Honoapi'ilani Highway inland. Honoapi'ilani Highway is thc principal link
between the west sidc of Maui and the rest of the island. Honoapi'ilani Highway travcrscs through the

ahupua'a of (east to wcst) Ukumehame, Olowalu, and Launiupoko. At Launiupoko, thc rcaligncd
highway willjoin with thc proposcd Lahaina Bypass. The total distance ofthe proposcd rc-alignmcnr is 8
miles. The West Maui Community Plan ('1996) stipulatcs that thc Honoapi'ilani Highway shall bc
relocated south of Puamana to reduce potential inundation and disruption of service due to storm-
generated wave action. Where the highway is relocaled, lands makai of the new alignment will be

designated Open Space or Park. The Open Space and Park portions of the project will includc a mix of
beach park amenities, camping, passive recreational areas, and pedestrian and bicyclc facilitics. The

specific alignment ofthe new highway corridor shown in Figure 8-15 (Pali to Puamana Parkway) will be

finalized through environmental review proccsses administered by the State of Hawai'i Department of
Transportation in consultation with the County. Thus, thc route shown on Figure 8-15 may be adjusted.
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Furtherrnore, it is anticipated that the final route of the Lahaina By-Pass Phase 1B-2 will be

accommodated within the area designated as Park on Diagram WC-l (Lahaina-Central), south of Kai
Hele Ku Street to the vicinity of the former Olowalu landfill. The Park designation shall not apply to the
final route selected for the Lahaina Bypass Phase I B-2.

Figtoe t-15: PoIi to Pu.r'iant Pttbeay.

Hina

The Hana community plan region encompasses the eastem-most ar€a ofthe island. The boundary ofthe
region, from the northem shoreline of Makaiwa Bay, runs mauka along 'O'opuloa and Waikamot
Streams, then along the boundaries of Haleakalii National Park and the Kahikinui Forest Reserve and
finally rnakai along the boundary between Auahi and Kanaio to Kanaloa point on the southern shoreline
of the region. The region is rich in natwal, scenic and cultural resources. Of Hawai'i's rare, threatened
and endangered species, one third are found only on Maui, and many ofthem within the Hdna community
plan region. Some of the most intact and extensive native forests left in Hawai'i today occur in the East

Maui watershed.aE

The population of the community plan region was 2,291 in 2010, but the area's population is expected to
grow to nearly 2,800 by 2030. This represents an average annual growth rate of 1.5 percent.

a8 
Myers, R.L., and Cory, C., Gon III, S. (Augnst lg97). Monitoing Stangers in Porudise: A Muhi-Scale Srudy ofNative

Howaiian Rainforest,
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Directed Growth Plan

Hdna Town is locat€d on the easternmost shoreline of Maui, and the region includes the dispersed small
rural settlements ofKo'olau, Hdna, Kipahulu and Kaup6. A brief discussion of each ofthese sub-regions
is orovided below.

Ko'olau. Located at the northern portion of East Maui, this area experiences significant rainfall
and its many streams provide water for the taro growers of Ke'anae and Wailua. Taro lo'i
blanket the region, and many are still in active cultivation. There are 20 recorded heiau in
Ko'olau.

Hnna. Hdna is steeped in legend and was a major center of population and political power in
ancient Hawai'i. Plantation sugiu was cultivated here through the mid-twentieth century,
destofng many traditional structures. The ruggedness of the land and the persistence ofa large
Hawaiian population have contributed to significant preservation efforts. Hdna has 32 recorded
heiau, including Pi'ilani Hale, the largest heiau in the state.

Krlahulu. Krlpahulu also experienced plantation agriculture for a period of approximately 40
years during which countless taro terraces, traditional housing sites and heiau were desfroyed.
However, at least six heiau still exist and others are still intact in the more rugged areas not
suitable for cane production.

Kaupo. Kaupd supported a large population before an earthquake modified the hydrology and
altered springs that once provided irrigation to Manawainui and Naholoku. Numerous
agricultural terraces and traditional housing sites are spread throughout the landscape. Lo'alo'a
heiau is a National Landmark, one of 30 heiau in rhe district,

CHALLTj:clj$ Ai\o OrroRl uNt't tgs

The Hdna community plan region has several key land use issues which must be considered when
planning future development in the region. Some issues apply to the region as a whole while others are

specifrrc to a sub-region. The major land use challenges, or threats, and opportunities include:

The Protection Protecting the vast array of cultural r€sources in the Hana District is important to not
and only the people of Hana, but to the entire Island of Maui and the Hawaiian people. The
Presemaion of district's historic sites provide evidence of Hdna's history and serve as tools for
Cultaral conveying the heritage ofthe region to its youth as a legacy for the fuhre. Great care

Resources must be given to ensue that futue development is done in a culhrrally sensitive
manner. The Hana Bclt Road, dcsignatcd as a National Historic District, is one such
resource deserving protection.

Envbonmenlal The Hdna region's native rainforests are among the most impcrilcd in thc world. Thc
Protection forcsts that rcmain contain a high concenhation of threatencd and cndangcred spccres

and arc in scrious dangcr of bcing destroyed by introduced feral animals and
aggrcssivc wceds. Habitat dcstruciion is considcrcd thc most pressing threat facing the

region in terms of minimizing spccics loss. Nativc plants and animals arc wlncrablc
to displacement by alien species invasions.an Recognizing that many residcnts dcpcnd
upon thc rcgion's natural environment, it is essential to ensurc thc sustainability of
thcsc rcsourccs as wcll as the Hawaiian lifestyle of the area's residcnts. Through

ae 
Myers, R.L., and Cory, C., Gon III, S. (Au Errst lgg7), Monitortng Strangen in Parodise: A Mutti-Scate Study of Native

Hawaiian RainJbrest.
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Directed Grovvth Plan

Lack of Deftned
Town Core

Allordable
Housing
Opporunities

Develop Future
Economic
oppoTtuni ies

respect for and proper management of Hiina's natural resources, future generations of
residents and visitors will continue to enjoy all that makes Hdna - "Hiina."

Hdna Town has a small handful of neighborhood serving commercial areas and public
facilities that cater to local residents and visitors. Tourists traveling along the Hdna
Highway, often stop along their way to Hana Town and again within Hdna Town, for
goods and supplies. Most civic activity occurs in and around the town's focal points
(i.e., Hdna Bay). If supported by the community, the town could identify additional
opportunities for public spaces, civic centers, and commercial areas. This would
provide residents with more opportunities for interaction and commerce.

Hdna has felt significant pressure and compelition from the offshore housing market.
This pressure has had significant social and cultural impacts, and has created an

affordable housing problem for the area's residents. Identification of affordable
housing solutions to meet the needs of existing and future residents is a fundamental
community need.

The relative isolation of Hana from the rest of the island has created significant
constraints to meaningful employment opportunities for area residents. lt will be a

significant challenge to diversifo and grow the region's economy while ensuring such
growth doesn't compromise the area's rural character and heasuled resoutces.

Edna Afforfu hle Residentiol

The Hena Affordable Residential planned growth area is located mauka of the Hdna Highway at the
forked intenection of Uakea Road and Hdna Highway. The area is bounded by Agricultural, Single-
Family, and Public/Quasi-Public Cornnunity Plan designations. The first phase of the project is 15 acres

and is currently designated Single-Family within the Hdna Community Plan. The precise boundaries and
location can be determined during the Hdna Community Plan update, or in coordination with the
community, and the project review and approval process. At full buildout, the development will be
cornprised of approximately 200 affordable rcsidential units and community facilities.

Planned Growth Area Rationale

The Hdna Affordablc Residential planned gror*th area is intcndcd to mcct thc nccds ofHana's residents.
Althou8h thc Land Usc Forccast (2006) indicates that the Hdna region has available supply of buildable
vacant lands in agriculiural and rural subdivisions, as wcll as significant areas of vacant planned single-
family residential lands, thc pricc of thcse potential housing unils may not bc affordablc to the

community. The project is intendcd to meet Hana's affordablc housing nccds.
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Directed Growth Plan

Figure 8-16: Hdtta - Plann.d nunl Growth Area.

East Maui - Planned Protected Area

The Hdna region contains the island's largest inventory of environmentally and culturally intact resources.

Many rich and diverse ecosystems thrive in East Maui. The 5l-rnile scenic route along Hdna Highway
enjoys a reputation as one ofthe world's ultimate driving tours. While en route to Hana Town, visitors
enjoy spectacular vistas and verdant landscapes, and historic landmarks. A brief discussion of the
protected axea is provided below.

One planned protected area has been identified within the region: the Hena Belt Road.
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Directed Grovtth Plan

The Hdna Belt Road encompasses portions of Hdna Higbway that retain the greatest historic integrity and

character. This section of the roadway, beginning at Huelo and extending to K-lpahulu, is relatively
unaltered and is the most spectacular portion of Maui's historic belt road system both in its scenery and

its historic character. The protected area will duplicate the boundaries ofthe 1999 National Register of
Historic Places disrict and National Millennium Legacy Trail. The Hdna Highway includes the higbest

concentration of stylistically consistent historic bridges in the State of Hawai'i built from circa 1900 to
1947. The boundaries of the protected area are coterminous with its historic rigbt-of-way. The right-of-
way varies but is approximately 40 feet wide for the portion of the road under the jurisdiction of the State

of Hawai'i. The historic district begins near Mile Marker 3 on the H6na Highway, State Route 360, near

Huelo, and ends on the south end ofKoukou'ai Bridge near Kl:pahulu on Route 31.
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ISAAC HALL #2238 
2087 Wells Street 
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COHPORATI ON COUN~.i 

Wailuku, Maui, Hawaii 96793 
Telephone: (808} 244-9017 Zffi3 OEC 2 L! PM I: 31 

Attorney for Plaintiffs 
The Coalition to Protect East Maui 
Water Resources, Hui Alanui o Makena, 
The Sierra Club, Mark Sheehan 

IN THE CIRCUIT COURT OF THE SECOND CIRCUIT 

STATE OF HAWAII 

THE COALITION TO PROTECT EAST ) 
MAUl WATER RESOURCES, an ) 
unincorporated association; HUI ) 
ALANUI 0 MAKENA, a Hawaii non- ) 
profit corporation; THE SIERRA CLUB, ) 
a California non-profit corporation } 
registered to do business in the State of ) 
Hawaii; MARK SHEEHAN; ) 

Plaintiffs, 

vs. 

THE BOARD OF WATER SUPPLY, 
COUN'IY OF MAUl; DEPARTMENT OF 
WATER SUPPLY, COUN1Y OF MAUl; 
COUNTY OF MAUl; GEORGE TENGAN, 
in his capacity as Director of the Water 
Department, County of Maui; and 
JOHN DOES 1-1 00; 

Defendants. 

) 
) 
) 
) 
) 
) 
} 
) 
) 
) 
) 
) 
) 
) 
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Civil No. 03-1-0008(3) 
(Declaratory Judgment and 
Other Civil Action) 

CONSENT DECREE; ORDER; 
EXHIBITS "A" MTI "B" 

: .. • 

: t ;;: • • .-. · : ·_.- CONSENf DECREE . 
.. : ...... ll 

RECITAU3 ·· 
. .• 

-: i . 0. • ... 

~ . .· . .. 
: .. ·.· : - . 

WHEREAS, the Maui County Department of Water Supply has prepared 

a Final Supplemental Environmental Impact Statement ("FSEIS") for the East 



Maui Water Development Plan ("EM Plan"). required by Court Orders entered in 

The Coalition to Protect East Maui Water Resources. et al. v. The Board of 

Water Supply. et ~· . Civil No. 93-0734(3), in the Second Circuit Court of the 

State of Hawaii; 

WHEREAS, the FSEIS was accepted by the Board of Water Supply on 

October 15, 2002 and notice of this acceptance was published in the November 

8. 2002 issue of The Environmental Notice; 

WHEREAS, Plaintiffs the Coalition to Protect East Maui Water Resources, 

an unincorporated association; Hui Alanui o Makena, a Hawaii non-profit 

corporation; The Sierra Club, a California non-profit corporation registered to 

do business in the State of Hawaii; and Mark Sheehan, as Plaintiffs (hereafter 

collectively "Plaintiffs") filed a Complaint, on January 6, 2003 and an Amended 

Complaint, on January 7, 2003, for Declaratory and Injunctive Relief. to 

Enforce Court Orders and For Other Relief against Defendants the Board of 

Water Supply. County ofMaui; the Department ofWater Supply, County of 

Maui; County of Maui; and George Tengan, in his capacity as Director of the 

Water Department, County of Maui (hereafter collectively the "County 

Defendants") challenging, inter alia, the preparation of the SEIS and the 

acceptance of the FSEIS, the construction and implementation of the test 

program for the test well. the alleged failure to modify minimum stream flow 

standards prior to implementing the project. the alleged failure to establish 

correlative water rights prior to transferring groundwater out of the area and 

the alleged breach of the Public Trust Doctrine, among other claims; 

WHEREAS. the County Defendants have denied the foregoing allegations 

in their pleadings; 
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WHEREAS, to avoid the expense, uncertainty and acrimony of further 

litigation, Plaintiffs and the County Defendants have determined that it is in 

the best interest of all concerned to resolve their differences amicably on the 

terms and conditions to follow; 

NOW, THEREFORE, in consideration of the mutual promises, agreement 

and obligations hereinafter set forth, Plaintiffs and the County Defendants 

agree to the terms and conditions set forth in this Consent Decree, as follows : 

TERMS AND CONDITIONS 

1. Acceptance of the SEIS Limited to Phase I of the EM Plan 

1.1 The acceptance of the SEIS for the EM Plan shall be valid for Phase 

I only of the EM Plan. "Phase I" of the EM Plan means Hamakuapoko Well No. 

1 (State Well No. 5420-02) and Hamakuapoko Well No.2 (State Well No. 5320-

01), with an approximate installed capacity of 2 million gallons per day ("mgd") 

located in the Hamakuapoko region of the Paia Aquifer System. together with 

associated treatment facilities and transmission line extended to Paia, to carry 

the groundwater produced by these two wells, as safe drinking water, as part of 

the County water system. 

2. Withdrawal of the Acceptance of the SEIS for the Remainder of the EM 
PI 

2.1 The acceptance of the SEIS for the remainder of the EM Plan (all 

Phases beyond Phase I, namely Phases II through VI) is hereby withdrawn and 

shall have no legal force or effect. The County shall publish in The 

Environmental Notice the withdrawal of any acceptance of the FEIS or FSEIS for 

the remainder (all phases beyond Phase I, namely Phases II through VI) of the 

EM Plan. 
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3. Phase I is Redefined as the EM Plan and the Remainder of the EM Plan is 
Withdrawn 

3.1 Phase I of the EM Plan shall be redefined as the EM Plan in its 

totality or entirety. The County agrees to withdraw as a plan, project or 

program what are now known as the remaining Phases of the EM Plan, namely 

Phases II through V1. 

4 . Studies to be Conducted Before Any Further Effort is Made to Develop 
Groundwater Resources in the Agreed-Upon Portion of the East Maui 
Region 

4.1 Any further efforts by the County Defendants to develop 

groundwater resources in the agreed-upon portion of the East Maui Region 

(described in Exhibit "A" attached hereto, which is a map delineating clearly 

the area referenced, hereafter, the "agreed-upon portion of the East Maui 

Region") will be treated as a completely new County project, commenced with a 

new planning process, new plans and, at the appropriate time, with the 

preparation of a new Environmental Assessment ("EA'') or Environmental 

Impact Statement ("EIS") pursuant to Chapter 343, HRS. The parties expressly 

agree that neither this provision, nor any other part of this Consent Decree, 

refers or relates to the Haiku Well (State Well No. 5419-01), the Kulamalu Well 

(State Well No. 5317-01) or the Pookela Well (State Well No. 5118-02) . 

4 .2 Before any new project is planned by the County of Maui to 

develop groundwater in the agreed- upon portion of the East Maui Region, the 

County will undertake a Cost/Benefit Study of the surface and groundwater 

resources available in the Central Maui Region, Upcountry Maui Region and 

East Maui Region and conduct a rigorous Cost/Benefit analysis, including the 

evaluation of economic and environmental factors. of developing and 
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transmitting these water resources. This Study shall address planning for 

stream restoration in the agreed-upon portion of the East Maui Region. 

4.3 Before any new project is planned by the County of Maui to 

develop groundwater in the agreed-upon portion of the East Maui Region, the 

County will vigorously investigate and pursue the availability of surface water 

from the Waikapu (60101). lao (60102) and/or Waihee (60103) hydrologic units 

for public use by preparing a report which shall include a rigorous analysis of 

the costs and benefits of making these water resources part of Maui's public 

water system. 

4.4 If the report on the availability of surface waters in West Maui, 

referenced in§ 4.3 above, does not result in a determination that a sufficient 

supply of water can be made available from these sources to meet the needs of 

County residents who can be served by these waters and should the 

Cost/Benefit Studies, referenced in§§ 4.2 and 4.3 above, not result in a 

determination that it would be more cost/beneficial to develop water resources 

outside the agreed-upon portion of the East Maui Region, then the County may 

re-commence planning for a project to develop groundwater resources within 

the agreed-upon portion of the East Maui Region. 

4.5 Any new project planned by the County of Maui to develop 

groundwater in the agreed-upon portion of the East Maui Region shall be 

consistent with the Water Use and Development Plan for the Island of Maui 

and the State Water Code. 

4.6 Copies of the reports, studies and analyses referenced in§§ 4.2, 

4.3 and 4.4 above shall be provided to Plaintiffs upon their completion. 
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5. Consultation With East Maui Coalition and Other Plruntiffs 

5.1 The County agrees to consult with representatives or designees of 

Plaintiffs with respect to any future plan to develop water resources in the 

agreed-upon portion of the East Maui Region. including but not limited to on 

the studies, reports, analyses referenced above, any new plan to develop 

groundwater in the agreed-upon portion of the East Maui Region and any new 

EA or EIS for this new plan. To facilitate this consultation, Plaintiffs agree to 

provide the Director of the Department of Water Supply with the name, current 

address and telephone number of one person through whom all of Plruntiffs 

may be deemed to have been contacted for the purposes of initiating this 

consultation. 

6. Use of 36" Diameter Transmission Line 

6.1 The County has represented that the 36" in diameter transmission 

line between Prua and the two Hama.kuapoko Wells has been selected because 

of a prior contractual commitment to purchase the 36" pipes. The County, 

therefore, agrees as follows: 

(a) the use of the 36" transmission line is not to be considered 

as a commitment to develop or transmit water resources more than can 

be produced by the two Hama.kuapoko Wells in the agreed-upon portion 

of the East Maui Region; 

(b) the 36" transmission line shall be used solely in connection 

with Phase I of the project, as described in § 1.1 above. Any other use of 

this Hamakuapoko to Paia 36" transmission line to transmit water shall 

require a new EA or EIS: 
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(c) for the first 200 yards of the transmission line after both of 

the Hamakuapoko Wells, in the Paia direction, 24" in diameter pipes 

shall be used in constructing the transmission line instead of pipes 36" 

in diameter, as a means of assuring that the capacity of the transmission 

line is limited to the approximate amount intended by Phase I of the EM 

Plan. 

7. Future Use of EIS and SEIS for EM Plan 

7.1 Should the County, at some time in the future decide to develop 

additional groundwater resources in the agreed-upon portion of the East Maui 

Region, the County shall not resubmit or incorporate by reference the EIS or 

the SEIS prepared for the former EM Plan. The County shall, at the 

appropriate time, prepare a new EIS for any new plan to develop groundwater 

resources within the agreed-upon portion of the East Maui Region. In any EIS 

prepared by the County, the County shall comply with Chapter 343 and the 

regulations promulgated thereto. The County shall not, without considerable 

pre-examination and comparison, use the EIS or SEIS prepared for the former 

EM Plan, or the studies or analysis prepared for these documents, in any new 

EA or EIS. Among the studies within the FSEIS which the County Defendants 

may reference in any further EA or EIS are (a) laboratory report test results for 

contaminants from former SEIS test well (State Well No. 5418-08); and (b) 

USGS studies and reports. Among the studies and research conclusions 

within the FSEIS which shall not be relied upon or used in any further EA or 

EIS are (a) the test results from the testing of the former SEIS test well (State 

Well No. 5418-08) with respect to the impacts of groundwater pumping on 

stream flows in the agreed-upon region; (b) the study of alternatives and the 

7 



costs and benefits of developing alternative water resources; (c) the costs and 

benefits of relocating the proposed EM Plan wellfield further mauka: (d) the 

study of the impact of the EM Plan on marine resources throughout the region; 

(e) the study of the impact of groundwater pumping on streams and existing 

wells; and (f) the study of the impact of agricultural contaminants on 

groundwater quality. The County shall consider factors such as: existing 

aquifers, groundwater resources, streams, diversions, wells, private and public 

water systems, location of cesspools, socio-economic impacts, the impact of 

groundwater pumping on marine resources throughout the region, and plans 

for stream restoration. 

8 . Use of the Test Well. the Test Well Data and Further Testing 

8.1 The County Defendants and Plaintiffs have disagreed, 'with respect 

to the former SEIS test well (State Well No. 5418-01) located on Hogback Road 

in Haiku, about its construction, drilling and testing. 

8.2 The County will work with the USGS and a representative of 

Plaintiffs to develop an additional test well in the agreed-upon portion of the 

East Maui Region to investigate whether developing additional wells in the 

agreed-upon portion of the East Maui Region and placing State Well No. 5418-

01 into production may adversely impact stream flows in streams, in the 

agreed-upon portion of the East Maui Region. The County is authorized to 

construct an additional well in the agreed-upon portion of the East Maui 

Region, within one of the crosshatched areas shown on the maps attached 

hereto as Exhibit "B". This additional well shall only be used for the test 

purposes of gathering data and information. During the drilling of this well, a 

test protocol, agreed to by the parties hereto and the USGS, shall be 
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implemented, the purpose of which shall be to determine whether or not 

pumping groundwater by wells located in the agreed-upon portion of the East 

Maui Region may have an impact upon streamflow in streams in the agreed­

upon portion of the East Maui Region. Thereafter, this test well shall be 

dedicated for use by the County Defendants as a monitoring or observation well 

to monitor or observe the performance of the aquifer in the agreed-upon 

portion of the East Maui Region. This additional well shall not be used for 

production purposes. 

8 . 3 The former SEIS test well located on Hogback Road (State Well No . 

5418-0 1) shall not be used for production purposes or for anything other than 

testing, monitoring or observation purposes unless and until the additional test 

well, referenced in§ 8.2 above, has been drilled, a test protocol agreed upon by 

the parties hereto has been implemented, the results of this testing 

demonstrate that pumping of State Well No. 5418-01 will not have an adverse 

impact upon stream flow in streams in the region and the additional test well is 

dedicated for monitoring and observation of the performance of the aquifer in 

the agreed-upon portion of the. East Maui Region. 

9. Use of Data From Pumping ofTwo Harnak.uapoko Wells 

9.1 Actual data obtained from the pumping of the two Harnakuapoko 

Wells shall be employed in preparing the Cost/Benefit analysis referenced 

above and in deciding whether to begin planning any further project to develop 

groundwater resources in the agreed-upon portion of the East Maui Region. 
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10. Stream Restoration Shall Be a Component of any East Maui Water 
Development Plan 

10.1 The County agrees that as long term agricultural water needs are 

reduced, a stream restoration program will be studied, developed and initiated 

by the County. As such, the County agrees that one component of any plan or 

program to develop further water resources in the agreed-upon portion of the 

East Maui Region must include the study, development and initiation, as may 

be applicable, of a stream restoration program in the agreed-upon portion of 

the East Maui Region. 

11. Effect of This Consent Decree 

11 .1 This Consent Decree is entered into by the parties in order to 

resolve genuinely disputed issues. It is not intended to, and shall not, preclude 

any party from taking any position in the future, with respect to any legal or 

factual issues, claims, or defenses raised in the course of this litigation, 

including, but not limited to, the following issues: the adequacy of the EIS or 

SEIS for the former EM Plan, correlative water rights, stream flow, in-stream 

resources, ocean or marine resources, or out-of-aquifer transfer of groundwater 

from a non-designated management area. 

11 .2 This Consent Decree shall not be deemed as an admission of 

wrongdoing by any party. Neither the construction of the transmission line 

between the two Hamakuapoko Wells and Baldwin Park nor the transmission 

of water in this transmission line shall be deemed a waiver of Plaintiffs' or 

Defendants' claims or an admission, with respect to any future water developed 

by the County in the agreed-upon portion of the East Maui Region. Instead, 

the Consent Decree is the result of settlement negotiations, entered into in 
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good faith by all parties, for the purpose of ending the litigation and securing 

peace. 

12. Dismissal of All Actions 

12.1 Within ten (10) days of the entry of this Consent Decree by the 

Court. the Plaintiffs agree to dismiss, with prejudice, Civil Action No. 03-1-

0008(3) and Civil Action No. 93-0734(3) subject to the Terms and Conditions of 

this Consent Decree and the preservation of the ability of any party to this 

Consent Decree to seek the enforcement of these Terms and Conditions in this 

Court. 

12.2 All parties shall bear their own costs and attorneys' fees. 

13. Press Release 

The parties agree that they will work together on a joint pres's release to 

announce the conclusion of the litigation and the re-configuration of the EM 

Plan. The Sierra Club may issue its own press release if it so desires. 

DATED: Wailuku, Maui, Hawaii _\.:......1...;;__• ...;_~_,_0....::.~--------
,1 
I • . I 

Is c Hall, Esq. 
Att ey for Plaintiffs 
The Coalition to Protect East Maui 
Water Resources, Hui Alanui o Makena. 
and Mark Sheehan 
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THE COUNTY OF MAUl 

APPROVAL RECOMMENDED: 

Supply 

M.ARAKAWA 
Its Mayor 

APPROVED AS TO FORM AND LEGALI1Y: 

[_~g-
ane E. Lovell, Esq. 
e ty Corporation Counsel 

A orney for Defendants 
The Board of Water Supply; 
Department of Water Supply, County 
of Maui; County of Maui; George 
Tengan, in his capacity as Director 
of the Water Department, County of Maui 
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STATE OF HAWAII 

COUNTY OF MAUl 

) 
) ss. 
) 

On this 3rd day of November, 2003, before me personally appeared ALAN 
M. ARAKAWA, to me personally known, who being by me duly sworn, did say 
that he is the Mayor of the County of Maui, a political subdivision of the State 
of Hawaii, and that the seal affixed to the foregoing instrument is the lawful 
seal of the said County of Maui. and that the instrument was signed and sealed 
on behalf of said County of Maui pursuant to Section 7-5.11 and Section 9-18 
of the Charter of the County ofMaui, and the said ALAN M. ARAKAWA 
acknowledged the said instrument to be the free act and deed of said County of 
Maui. 

IN WITNESS WHEREOF, I have hereunto set my hand and official seal. 

Notary Public, State of Hawaii 
Second Judicial Circu).t~ ,~ ~~i ··P! 

0 

e::o-r ~ 0 c t~ IL~~~ !ll 
Print/Type name: L_, ;o~ ~ 0-1 ·~ 11 ~n ril!~1Y 
My commission expires: '/7 t:;6 
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APPROVED AND SO ORDERED: 

/s/ JOSEPH E. CARDOZA (SEAL) 

Judge of the above-entitled court 

Coalition to Protect East Maui Water Resources. et al. v. Board of Water 
Supply. et al. , Civil No. 03-1-0008(3): Consent Decree: Order: Exhibits "A" and 
"B" 
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Attorney for Plaintiffs 
The Coalition to Protect East Maui 
Water Resources, The Sierra Club 
and Mark Sheehan 

J. KAYA. CLC RK 
SECOND CIRCUIT COURT 

STAT£ OF HAWAH 

IN THE CIRCUIT COURT OF THE SECOND CIRCUIT 

STATE OF HAW All 

THE COALITlON TO PROTECT EAST ) 
MAUl WATER RESOURCES, an ) 
unincorporated association; HUI ) 
ALANUI 0 MAKENA, a Hawaii non- ) 
profit corporation; THE SIERRA CLUB, ) 
a California non-profit corporation ) 
registered to do business in the State of ) 
Hawaii; MARK SHEEHAN; ) 

Plaintiffs, 

vs. 

THE BOARD OF WATER SUPPLY, 
COUNTY OF MAUl; DEPARTMENT OF 
WATER SUPPLY, COUNTY OF MAUl; 
COUNTY OF MAUl; GEORGE TENGAN, 
in his capacity as Director of the Water 
Department, County of Maui; and 
JOHN DOES 1-100; 

Defendants. 
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) 

Civil No. 03- 1-0008(3) 
(Declaratory Judgment and 
Other Civil Action) 

ORDER GRANTING PLAINTIFFS' 
MOTION TO ENFORCE 
CONSENT DECREE, FOR 
DECLARATORY RELIEF, FOR 
TEMPORARY, PRELIMINARY 
AND PERMANENT INJUNCTION 
AND OTHER RELIEF 

Hearing Date: April 24, 2013 
Ruling Date: October 2, 2013 
Time; 8:30 am. 
Judge: Hon. Joseph E. Cardoza 

No Trial Date Set 
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ORDER GRANTING 

PLAINTIFFS' MOTION TO ENFORCE CONSENT DECREE, 
FOR DECLARATORY RELIEF, FOR TEMPORARY, PRELIMINARY 

AND PERMANENT INJUNCTION AND OTHER RELIEF 



The Court's ruling on "Plaintiffs' Motion to Enforce Consent Decree, for 

Declaratory Relief, for Temporary, Preliminary and Permanent Injunction and 

Other Relief' ftled in the above-captioned case was scheduled for and took 

place on Wednesday, October 2, 2013 at 8:30a.m. in the Second Circuit 

Courts before the Honorable Joseph E. Cardoza. Plaintiffs The Coalition to 

Protect East Maui Water Resources, The Sierra Club and Mark Sheehan 

{hereafter simply "Plaintiffs") were represented by Isaac Hall, Esq. Defendants 

The Board ofWater Supply, County ofMaui, The Department ofWater Supply, 

County of Maui, The County of Maui and David Taylor, in his capacity as 

Director of the Water Department, County of Maui 1, (hereafter simply 

"Defendants") were represented by Deputy Corporation Counsel Caleb P. Rowe, 

Esq. 

The Court has carefully considered the pleadings filed by the parties, the 

record and flle to date, as well as the oral argument presented by the parties. 

IT IS HEREBY ORDERED, ADJUDGED AND DECREED that "Plairltiffs' 

Motion to Enforce Consent Decree, for Declaratory Relief, for Temporary, 

Preliminary and Permanent Injunction and Other Relief' is hereby granted, 

pursuant to Rules 7, 52 and 65 of the Hawaii Rules of Civil Procedure, as 

follows: 

1 Pursuant to Hawan Rules of Civil Procedure {"HRCP") Rule 25(c), David Taylor, the current 
Director of the Department of Water Supply, may be substituted for George Tengan, who 
previously held that position. 
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I. 

1. This Court, in this Section I., enters the following fmdings of fact in 

support of this Order, as follows. 

2. Plaintiffs and Defendants agreed to comply with the terms and 

conditions contained within the Consent Decree entered in this case on 

December 22, 2003 as the Orders of this Court. 

3. Defendants, on February 19, 2013, put out to bid the 

"Construction of Two Monitor Wells at the Kaupakalua Well Site" project, 

involving the construction of two test and monitoring wells in Kaupakalua, 

East Maui, on county-owned land, to be paid for with county funds, 

constituting the "test well" referenced in paragraph 8.2 of the Consent Decree 

(hereafter simply "the project"). 

4. Plaintiffs' Motion to Enforce Consent Decree, for Declaratory Relief, 

for Temporary, Preliminary and Permanent Injunction and Other Relief 

(hereafter simply "Plaintiffs' Motion") was flled on February 28, 2013 asserting, 

inter alia, that by putting out to bid the "Construction of Two Monitor Wells at 

the Kaupakalua Well Site" project, Defendants were violating terms and 

conditions contained within the Consent Decree and that Defendants must be 

prohibited or restrained from violating the Consent Decree, as explained in 

more detail as follows. 

5. Defendants flled their "Memorandum in Opposition to Plaintiffs' 

Motion to Enforce Consent Decree, for Declaratory Relief, for Temporary, 

Preliminary and Permanent Injunction and Other Relief on April16, 2013. 
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6. Plaintiffs fl.led their Reply Memorandum in Support of Motion to 

Enforce Consent Decree, for Declaratoxy Relief, for Temporaxy, Preliminacy and 

Permanent Injunction and Other Relief on April19, 2013. 

7. No evidentiary hearing on Plaintiffs' Motion was requested by 

Plaintiffs or Defendants. 

8 . A hearing on Plaintiffs' Motion was scheduled for and took place on 

April 24, 2013, during which oral argument was presented in favor of Plaintiffs' 

Motion by counsel for Plaintiffs and in opposition to Plaintiffs' Motion by 

counsel for Defendants. 

9. Before the conclusion of the Apri124, 2013 hearing the Court 

scheduled Friday, May 3, 2013 at 9:30a.m. as the date and time at which the 

Court would issue its ruling on Plaintiffs' Motion. 

10. Plaintiffs and Defendants thereafter entered five stipulations, 

approved by the Court, continuing the date and time for the Court's ruling on 

Plaintiffs' Motion, to allow the parties to consult with each other, ultimately 

until Wednesday, October 2, 2013 at 8:30a.m., all on the condition that 

Defendants agree that they will not notify any bidder of the issuance of an 

award of any contract or execute any contract for the "Construction of Two 

Monitor Wells at the Kaupakalua Well Site" project. 

11. The parties informed the Court that, in the period of time that had 

elapsed, they had not been able to resolve the issues raised in Plaintiffs' Motion 

and were therefore ready to proceed with the Court's ruling on Wednesday, 

October 2, 2013 at 8:30a.m. 
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12. Plaintiffs have presented clear and convincing evidence within 

"Plaintiffs' Motion to Enforce Consent Decree, for Declaratory Relief, for 

Temporary, Preliminary and Permanent Injunction and Other Relief' that in 

putting out to bid the "Construction of Two Monitor Wells at the Kaupakalua 

Well Site" project on February 19, 2013, Defendants are violating unambiguous 

terms contained within the Consent Decree for reasons including, but not 

limited to: 

a. The test wells proposed by Defendants are not located 

"within one of the crosshatched areas shown on the maps" attached to the 

Consent Decree as Exhibit "B," as is required by paragraph 8 .2 of the Consent 

Decree. 

b. The parties to the Consent Decree and the USGS have not 

agreed upon a test protocol to be implemented during the drilling of the test 

wells, as is required by paragraph 8.2 of the Consent Decree. 

c. The Defendants have not prepared or delivered to Plaintiffs 

studies which, after rigorous analysis, conclude that it would be Cost­

Beneficial to retum to East Maui to plan the development of groundwater 

resources, as is required by paragraphs 4, 4 .2, 4.3 and 4.4 of the Consent 

Decree. Only after this pre-condition is satisfied can planning by the 

Defendants to develop East Maui water resources "re-commence" including, 

but not limited to, the planning for and construction of the two test and 

monitoring wells. 
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d. The Defendants have re-commenced planning for the 

development of water resources in East Maui, for examples, through 

statements contained in the United States Geological Survey Phase 2 "test well 

study" to the effect that the Haiku, Honopou and Makawao Aquifers are 

potential source areas for meeting the asserted additional demand for water, 

with the Haiku Aquifer System being the most desirable (Exhibit "4", p. 2 

attached to Plaintiffs' Motion), through the Defendants' proposed well field 

located within the Haiku Aquifer in East Maui (Exhibits "9a" and "9b" attached 

to Plaintiffs' Motion) and through the inclusion of funding for Haiku Wells 1, 2 

and 3 in the East Maui area in the Maui County Council approved six year 

County CIP Budget beginning in Fiscal Year 2013 (Exhibit "8" attached to 

Plaintiffs' Motion). 

e. The "test wells", as described in paragraph 8.2 of the 

Consent Decree as a two phased project, cannot be put out to bid or 

constructed until the EIS process has been initiated and completed pursuant 

to Chapter 343, as is required by paragraph 7 of the Consent Decree. 

13. Plaintiffs request the following relief from this Court: 

a. That this Court issue declaratory relief by ruling that the 

County Defendants are violating the Consent Decree in the manners described 

above and by issuing further Orders prohibiting Defendants, and all those 

acting by and through them, from taking the actions in the procurement to 

construction process regarding the "Construction of Two Monitor Wells at the 
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Kaupakalua Well Site" project or the two monitoring wells, which actions are 

described with particularity in paragraph 14. below. 

b. That this Court issue an Order cancelling or voiding, 

because undertaken in violation of the Consent Decree, the actions in the 

procurement to construction process regarding the "Construction of Two 

Monitor Wells at the Kaupakalua Well Site" project or the two monitoring wells, 

which actions are described with particularity in paragraph 14. below; and/or 

c. That this Court issue temporary, preliminary and 

permanent injunctive relief enjoining the County Defendants, and all those 

acting by and through them, from taking any of the actions in the procurement 

to construction process regarding the "Construction of Two Monitor Wells at 

the Kaupakalua Well Site" project or the two monitoring wells, which actions 

are described with particularity in paragraph 14. below. 

14. Plaintiffs seek declaratory relief prohibiting Defendants and/ or 

injunctive relief enjoining Defendants, and all those acting by and through 

them, from ( 1) putting the construction of the two monitoring wells out to bid 

at this point in time, (2) awarding any Contract for the construction of the two 

monitoring wells, (3) expending any County funds upon or encumbering any 

County funds for the two test or monitoring wells, (4) using County lands for 

the two test or monitoring wells, (5) executing any Contract for the construction 

of the two monitoring wells, (6) issuing any Notice to Proceed for the 

construction of the two monitoring wells and/ or (7) commencing construction 

upon or constructing either or both of the monitoring wells, all without first 
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fully complying with the terms and conditions contained within the Consent 

Decree. 

II. 

1. This Court, in this Section II., enters the following conclusions of 

law, in support of this Order, as follows. 

2. In paragraph 12.1 of the Consent Decree, Plaintiffs and Defendants 

reserved their respective rights to seek in this Court the enforcement of the 

terms and conditions contained within the Consent Decree and, therefore, this 

Court has jurisdiction over these matters. 

3. Defendants have had adequate notice of Plaintiffs' Motion and the 

opportunity to respond to Plaintiffs' Motion. 

4. Plaintiffs have met their burden of demonstrating that the 

Defendants are in violation of the Consent Decree by putting out to bid the 

"Construction of Two Monitor Wells at the Kaupakalua Well Site" project on 

February 19, 2013. 

5. The Court therefore declares that the Defendants are in clear 

violation of the Consent Decree in the manners described in Section I. , 

paragraph 12 above, by putting out to bid the "Construction of Two Monitor 

Wells at the Kaupakalua Well Site" project on February 19, 2013. 

6. This Court has the inherent power to enforce its decrees, including 

this Consent Decree, and to make and award such orders, writs or decrees, 

including issuing injunctions, as may be necessary, in aid of its original 
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jurisdiction, to render its decrees and orders effective. HRS §§ 603-21.9 ( 1) and 

(6). 

7. Because the Court finds, determines and declares that the 

Defendants are in violation of the Consent Decree the injunctive relief 

requested by Plaintiffs shall issue to prevent violations of the Consent Decree 

as Orders of this Court and to maintain the status quo until compliance with 

the Consent Decree is achieved by Defendants. 

8 . Plaintiffs have satisfied the tests for injunctive relief to maintain 

the status quo as demonstrated in Plaintiffs' Motion: ( 1) Plaintiffs have 

prevailed on the merits of Plaintiffs' Motion, as determined herein; (2) the 

balance of irreparable damage favors the issuance of injunctive relief in that 

Plaintiffs have demonstrated procedural harm, as in Sierra Club v. Department 

of Transportation of the State of Hawai'i ("Sierra Club!"), 115 Hawai'i 299,167 

P.3d 292 (2007) and (3) the public interest supports granting an injunction 

because protecting Plaintiffs' public participation rights is in the public 

interest; KSOA v. County ofMau~ 86 Hawai'i 66, 947 P.2d 378 (1997). Life of 

the Land v. Ariyosm 59 Haw. 156, 158, 577 P .2d 1116 { 197 8); Office of 

Hawaiian Affairs v. Housing & Community Development Corp. of Hawai~ 117 

Hawai'i 174, 212, 177 P.3d 884, 922 (2008). 
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III. 

1. This Court, in this Section lll., enters its Decision and Order in 

support of this Order, granting injunctive relief, as follows. 

2 . An injunction is hereby entered enjoining the Defendants, and 

their subordinates, agents, attomeys, and all other persons acting in concert or 

participation with them who have actuallmowledge ofthis Order, from taking 

any of the following actions in the procurement to construction process 

regarding the "Construction of Two Monitor Wells at the Kaupakalua Well Site" 

project or the two monitoring wells: 

a. Putting the construction of the two test or monitoring wells 

or the "Construction of Two Monitor Wells at the Kaupakalua Well Site" project 

out to bid at this point in time; 

b. Awarding any Contract for the two test or monitoring wells or 

the "Construction of Two Monitor Wells at the Kaupakalua Well Site" project; 

c. Expending any County funds upon or encumbering any 

County funds for the two test or monitoring wells or the "Construction of Two 

Monitor Wells at the Kaupakalua Well Site" project; 

d. Using County lands for the two test or monitoring wells or 

the "Construction of Two Monitor Wells at the Kaupa.kalua Well Site" project; 

e. Executing any Contract for the two test or monitoring wells 

or the "Construction of Two Monitor Wells at the Kaupakalua Well Site" project; 
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f. Issuing any Notice to Proceed for the two test or monitoring 

wells or the "Construction of Two Monitor Wells at the Kaupakalua Well Site" 

project; and/ or 

g. Commencing construction upon or constructing either or 

both of the two test or monitoring wells or the "Construction of Two Monitor 

Wells at the Kaupakalua Well Site" project. 

3. This injunction shall remain in effect until Defendants establish to 

this Court that they are in full compliance with the terms and conditions 

contained within the Consent Decree entered in this case on December 22. 

2003 as the Orders of this Court. 
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NOV 1 4 LU iJ 

DATED: Wailuku, Maui, Hawaii----------.......:. 

APPROVED AND SO ORDERED: 

Judge of the Above-Entitled Court 

APPROVED AS TO FORM: 

Patrick K. Wong 
Corporation Counsel 
Edward S. Kushi, Jr. 
First Deputy Corporation Counsel 
Moana M . Lutey 
Richard B. Rest 
Caleb P. Rowe 
Deputies Corporation Counsel 
Attorneys for Defendants 
The Board of Water Supply, County of Maui, Department of Water Supply 
County of Maui, David Taylor, in his capacity as Director of the Water 
Department, County of Maui 

The Coalition to Protect East Maui Water Resources et.al. v. The Board of 
Water Supply, County of Maui et.al.; 

Civil No. 03-1-0008(3) 
Order Granting 

Plaintiffs' Motion to Enforce Consent Decree, 
For Declaratory Relief, For Temporary, Preliminary 

and Permanent Injuncticn and Other Relief 
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Testimony of Paul H. Brewbaker, Ph.D. 
Economist, TZ Economics 

on behalf of the Maui County Department ofWater Supply 

Re: Petition to Amend Interim Instream Flow Standards for Waikamoi, Puohokamoa, Haipuaena, 
Punalau/Kolea, Honomanu, West Wailuaiki, East Wailuaiki, Kopiliula, Puakea, Waiohue, 

Paakea, Kapaula & Hanawi Streams (Case No. CCH-MA 13-0 I) 

December 27,2014 

My name is Paul H. Brewbaker and I am the principal ofTZ Economics, a Hawaii 
economics Consultancy. I am a consultant to the Maui County Department of Water Supply in 
the East Maui stream contested case on the establishment of instream flow standards. I have 
previously testified on similar issues in the Na Wai Eha case on Maui. My professional 
experience is in research and economic analysis of the Hawaii economy and related fields, and in 
financial risk analytics from 25 years as a commercial bank economist and executive. I received 
a Ph.D. in economics from the University of Hawaii, and an A.B. in economics from Stanford 
University, and also did graduate work at the University of Wisconsin, where I taught economics 
at the Milwaukee and Madison campuses. I have also lectured in economics at the University of 
Hawaii at Manoa, and around the UH system, as well as at Hawaii Pacific University. In 
graduate school in economics my major and minor fields were in economic development and 
international economics, and my third field was natural resource economics. I am certified as an 
expert economist in Hawaii District Court. 

This testimony reports results of econometric analysis of Upcountry Maui water 
consumption, both agricultural and nonagricultural, and implications for water supply risk 
management. It also suggests additional methods of evaluating benefits and costs of a water 
reallocation associated with the imposition of instream flow standards that reduce Upcountry 
Maui water availability. My conclusion is that such diversions and reductions would not be 
social welfare-enhancing and would impair water supply risk management to the detriment of 
household consumption and agricultural production. This conclusion is developed in the first 
section of this report. An appendix comprising subsequent analytical sections includes statistical 
detail from monthly and annual Upcountry Maui water consumption data. 
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1. Economic impacts of three water allocation reductions 

The distribution of monthly Upcountty Maui water consumption for 2006-20 11 is depicted 
below. The statistics reported below are analyzed in greater deta il in the appendix, in sections 
enumerated consecutively along with this impact discussion. Roughly 8 million gallons per day 
(mgd) of water use is observed on average, plus or minus about 10 percent (one standard 
deviation, 0.8 mgd). (Approximately 60 percent of Upcountly water use is residential, 40 
percent agricultural.) The distribution is slightly positively skewed: there are frequent months 
below the average of 8 mgd (around 7.5 mgd), but a bulge "above average" is associated with 
drought conditions, requiring higher water use. These monthly data are seasonally-adjusted, 
correcting for higher summer use and lower winter use: dryer conditions cause the tilt. There 
are a lso more extreme high (dry) and extreme low (wet) months in the sample than nonnal, as 
indicated by kut1osis. Informally, this is a "fat-tailed distribution," not a normal distribution. 
There is only a 70 percent chance of it being normal (Jarque-Bera probability): extreme 
conditions matter more than they "normally" would in Upcountly Water consumption. 
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Figure 1. Monthly average Upcountry Maui water consumption 
(in million gallons per day, monthly averages) 

No. of months 
Series: Monthly avg. water 
Sample 2006:01 2012:12 
Observations 84 

Mean 8.059926 
Median 8.024889 
Maximum 9.998724 
Minimum 6.070534 
Std. Dev. 0.803820 
Skewness 0.013731 
Kurtosis 2.550979 

Jarque-Bera 0.708309 
Probability 0.701766 

6 7 8 9 10 

Million gallons per day (mgd) 

Again, analytical details are left to the appendix. However, an indication of the economic 
cost of water allocation reductions can be moti vatcd using Figure l. A water allocation 
reduction of 10 percent from 8.0 mgd to 7.2 mgd- again, roughly the equivalent of one standard 
deviation (0.8 mgd)- would "cut off" the upper tail of the distribution. To see this, assume that 
the Maui County Department of Water Supply (DWS) could not systematically deliver more than 
an average of 7.2 mgd under a new allocation 10 percent less than original consumption. 
Assume also that the range of monthly water use, from wet to dry conditions, remained about 2.0 
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mgd or 2.5 standard deviations from the miginal average (the original range from 8 to 10 mgd, 
and from 8 to 6 mgd). That's because the range of variation is consumption-driven and 
determined by actual water use in mgd, up to ±2 mgd, rather than as a percentage of use. 

Therefore, reducing supply (to 7.2 mgd) when demand is well-established (at 8.0 mgd over 
84 monthly observations) means that there will be some months with excess demand under the 
new allocation . During rainy months a reduced allocation is not a binding constraint, but in 
dryer than usual months (adjusting for the heavier use in summertime by seasonally-adjusting the 
underlying monthly data), a lower allocation will be a binding constraint. That is, the cost of an 
allocation reduction is asymmetric: it is borne during the dry periods when water is most needed. 
It is superfluous when there is greater than customary rainfall. Only in drought or drought-like 
conditions does an allocation reduction have an impact, and it is an unambiguously negative 
impact. There is never a positive impact. 

Figure 2: Cumulative distribution of monthly Upcountry Maui water consumption 
(in average mgd, 2006-2011) 
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As illustrated above, the cumulative distribution of water use reveals that in about 15 of the 
84 months illustrated in the sample above, water use would have to be reduced to nil, cut off 
absolutely, in order for the remaining months' water consumption not to exceed a 7 .2 million 
mgd a llocation (reading off the ve11ica l ax is). That' s for a 10 percent allocation reduction. For a 
20 percent reduction, in more than 20 of 84 months water wo uld have to be cut off completely. 
For a 30 percent reduction, in 25 months of 84 months of water could have to be cut off. 
Roughly speaking, for a 10 percent allocation reduction, water would have to be cut off about 18 
percent of the time; for a 20 percent allocation reduction, water would have to be cut off about 
24 percent of the time; and for a 30 percent allocation reduction, water would have to be cut off 
about 30 percent of the time. 
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Why are the magnitudes of these implied reductions, in terms of proportions of time 
originally associated with 8 mgd in average consumption- from 18 to 24 to 30 percent of the 
months- seemingly such large proportions of the total? The answers have to do with our 
assumptions, that DWS strictly adheres to its allocation on average, and that the range of 
variation between wet and dry periods taking into account seasonality is ±2 mgd. An allocation 
of 8 mgd under those conditions we already know has two consequences. 

First, farming in Upcountry Maui already suffers not infrequently from drought and 
drought-like conditions that are adverse to commercial viability. To be sure, these operations' 
annual farm gate receipts are small in the grand scheme of things, but the data set used here 
includes periods of challenging drought conditions and is therefore representative. 1 Those 
drought conditions are part of the variation around 8 mgd, the +2 mgd of water consumption 
observed in dryer months (adjusted for seasonality) that comprise the upper tail of the ±2 mgd 
variation in water use. 

Second, these monthly water consumption extremes are more prevalent than if the 
distribution were normal. Literally, when one says that there are "normally" such-and-such 
numbers, the average height of adult females or average public school achievement test scores, 
one means that the outcomes are nom1ally distributed. In such circumstances the mean informs 
us about average outcomes and the standard deviation informs us about representative variation 
in those outcomes. As developed in greater detail in the appendix, Upcountry Maui water 
consumption is not normally distributed. In practice the implication of this finding is that 
extreme outcomes of drought and drought-like conditions are much more likely to occur "than 
normal." Furthermore, it's only the dry extremes that matter: during more rainy months than 
customary water supply is not a problem. Therefore, all of the adjustment to a water allocation 
reduction must be borne by the extreme dry times which are significantly more probable than 
normal. 

In estimating economic impacts of these essentia lly hydrologica l changes, it is important to 
identify what we can include and what we have to ignore. For example, nearly 6,000 new 
residences with applications for building permits-compared to roughly 10,000 existing metered 
water users in Upcountry Maui- currently are denied access to water, but we ignore this 
opportunity cost of the existing water allocation.2 Similarly, agriculture output in Upcountry 
Maui is of second-order smallness relative to existing Upcountry residential real estate valuations 
(an annual flow of less than $50 million compared to a stock in a range of $6-8 billion), but one 
can argue that the value of the lifestyle and local subculture associated with these agricultural 

1 The Hawaii Agricultural Statistics Service reports that in 20 I 0 Kula received only about 48 percent of its annual 
average rainfall , an average of I 0.7 inches of rain per month compared to 22.3 inches under normal conditions. 
Data are hard to come by, particularly for Maui 's vast Upcountry ranching acreages, because data are not published 
to avoid disclosure of individual operations, but sugarcane acreage on Maui customarily has absorbed only 34,500 
of the 230,000 acres actively in agricul ture on Maui Island, including around 1, 150 farm operations and more than 
$100 mi llion in receipts (excluding those of one sugarcane-growing operation). 

2 At $564,000 for the median Maui existing single-family home sale price in October 2014 , this is approximately 
$3.38 billion in foregone real wealth . Realtors Association of Maui median existing home sales prices year-to-date 
through October 2014 range in Pukalani from around $567,500 to as much as $807,500 in areas such as 
Kula/Uiupalakua/Kanaio. Note that medians are not moments of the home price distribution. 
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activities is a substantial unobservable value approximated by a portion of peoples' willingness 
to pay to inhabit Upcountry Maui. Again, we ignore this attribution of value, but recognize that 
(in any event) the distribution of existing home prices is a representative sample of the housing 
inventory which is consistent with modem synthetic asset valuation models' estimates of tax 
assessed va lues. 

Estimated costs of prospective water alloca tion reductions arc presented in Table 1, below, 
which enumerates estimates discussed above and includes the value of residential wealth 
foregone by presumed housing abandonment. In principle, a one-quarter reduction in water 
supply could be effected simply by vacating one-quarter of households. The value of such 
abandonment, pro-rated to reflect the 60 percent proportion of Upcountry Maui water use that is 
residential, is calculated based on the weighted average value of recent average existing home 
prices of a selection of relevant neighborhoods.3 Equivalently, one could assume that water 
pricing was adjusted to induce the same residential consumption reductions, which would differ 
marginally but primarily in terms of the distribution of outcomes (rich households would stay). 
The point is that reductions in water availabi lity on these orders of magnitude 10, 20, and 30 
percent nontrivially impair habitation and agricultural activity. These effects are exacerbated 
by more frequently than normally observed drought and drought-like conditions in Upcountry 
Maui , along with the integer constraint that going without water is cause for abandonment. 

Table 1 Economic impact matrix of Upcountry Maui water allocation reductions 

Water allocation reduction 

10% 
20% 
30% 

Millions of gallons 
per day (avg.) 

7.2 
6.4 
5.6 

Proportion of time (months) 
denied water relative to 

customary 8 mgd 

18% 
24% 
30% 

Residential losses from 
abandonment ($ bit) 

$0.770 
$1.027 
$1 .283 

Notes: Water allocation reductions are calculated as a percentage of 8 mgd. Proportions of time denied water are 
based on the cumulative distribution illustrated in Figure 2. The same proportions of an estimated I 0,000 
housing units (which number about 71,000 in Maui County) are assumed to represent the fractions rendered 
uninhabitable for lack of water, about 60 percent o!' the incidence of which allocation reductions are 
imposed on residential users. 

Data through October2014 

Haiku 
KuaiUiupalakuaiKanato 
Makawao/Oitnda/Halitmatle 
PU<alant 

Sum 
Weighted average 

Year-to-date sales 

63 
62 
47 
46 

218 

Source: Realtors AssOCiation of Maui 

Mean prices 

$708,859 
$885,694 
$564,755 
$627,162 

$710,844 
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Appendix 

2. Annual Upcountry Maui water consumption 

Upcountry Maui water consumption on an annual average basis had only a slight upward 
trend over the period 1994-20 11 , with no obvious macroeconomic procyclicality. Variations 
around trend domina te. Measured on a de-trended basis in tenns of annual changes in the 
logarithms of annual water consumption, nom1alized standard deviations of nonpotable water use 
(all of which is agricultural), 22.7 percent, is more than two and a half times that of potable water 
use, 8.5 percent. Normalized standard deviations of agricultural potable water use, 13 .5 percent, 
is almost twice that of non-agricu ltura l potable water use, 7. 1 percent. Because volatility 
dominates over the trend, risk-management is the chief resilience mechanism and is available, in 
principle, only through storage (precautionary savings) or on-demand access (streamflow 
diversion) . Water provision is superficially the Department of Water Supply's primary social 
function, but risk-management (resilience) is at least as important an economic function. 

9 

8 

Figure 3: Average annual Upcountry Maui water consumption 

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 

Calendar Years 

Figure 4: Annual changes in natural logarithms of Upcountry Maui water consumption 
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3. Monthly Upcountry Maui water consumption 

Monthly UpcountJy Maui water consumption is illustrated below in Figure 5. It exhibits 
three characteristics into which the time series can be disaggregated to distinguish trend, seasonal, 
and irregular components. The procedure here is to use the U.S. Census Bureau X-12 ARIMA 
seasonal adjustment filter to remove seasonal variation, to apply a Hodrick-Prescott filter to the 
seasonally-adjusted monthly data to extract the trend component from the data, and to 
characterize variability with higher-order moments of the distribution of monthly changes in the 
naturallogaritlun of the monthly, seasonally-adjusted water consumption da ta. These 
transformations highlight the wave-like motion, its trend motion, already visually apparent in the 
monthly data even before seasonal adjustment (as below). Seasonali ty is a regular component 
that should be distinguished from trend variation over time. Variability that remains in the 
monthly water consumption data, after de-seasonalizing and de-trending the data, is important 
for understanding the nature of risk exposure (volatility), reasons for managing risk, and 
consequences of mismanagement. 

Figure 5: Monthly Upcountry Maui water consumption 
(in million gallons per day, monthly averages. log scale) 

2006 2007 2008 2009 201 0 2011 2012 
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4. Seasonally-adjusted monthly Upcountry Maui water consumption 

Seasonal adjustment reduces the scale of variation in the monthly water consumption data 
(compare Figure 6, below, to Figure 5, above). The trend component is illustrated as the smooth 
black line.4 Two potential sources of trend motion are changes in macroeconomic circumstances 
and evolving weather conditions. Since the Great Recession (December 2007-June 2009) is out­

of synch with trend variation, rainfall and drought are more likely factors, particularly given 
large agricultural water use. Drought requires more water consumption in farming. While 
economic recovery may be associated with trend water consumption growth 2010-2012, water 
consumption does not synch with the cyclical peak of Maui economic activity in 2007-2008. At 
the economic peak, water consumption was at a low ebb. 

Figure 6: Seasonally-adjusted monthly Upcountry Maui water consumption 
(monthly in millions of gallons per day, monthly averages, log scale; 

trend component depicted as smooth line) 

2006 2007 2008 2009 2010 201 1 2012 

4 Seasonality doe!.11't affect the trend much: 
9.0 

8 .5 

8 .0 

7.5 

Trend components , s.a. (solid) 
and n.s.a . (dashed) 
(millions of gallons/day) 

7.0 ~-----.-----.-----.----.----.----.--
2006 2007 2008 2009 2010 2011 2012 
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Figure 7: Seasonal-adjustment factors for Upcountry Maui water consumption 
(Index: monthly averagefor each year= 1.00; 

e.g. summertime requires J 0-20% more water use than the annual average) 

1.3 

1.2 Summer 

1.1 

0.9 

0.8 
Winter 

0.74-~---.----.----.----.----.-----.----
2006 2007 2008 2009 201 0 2011 2012 

As illustrated in Figure 7, above, while there are slight variations from year to year, the 
dominant seasonal cycle is heavier water use in the summer than in the winter. Again, given the 
scale of agricultural use, this is understandable. So lar exposure is greater in the summer when 
days arc longer, so even if rainfall were perfectly constant year-round agricultural water use 
would be greater during the longer growing days of summer. Since winter is a comparatively 
wet season, however, the variation in rainfall from winter to summer complements the growing 
season influence. Variations of plus or minus 20 percent in water use relative to the annual 
average are apparent in the monthly seasonal adjustment factors illustrated above. This implies 
that summer water use regularly is nearly 50 percent higher than in winter (1 .2/0.8 = 1.5). A 
dryer than normal summer, in tum, or a sequence of dry summers, will produce unusually large 
increases in water consumption, as will the odd rainy month in winter produce large decreases. 

Finally, in Figure 8, below, the irregular variation in water consumption, extracted with the 
same X-12 filter used to remove seasonal variation, is illustrated (but only for completeness).5 

5 Extraction of trend, seasonal, and itTegular components are three elements of a traditional disaggregation 
associated with the work of Box and Jenkins, culminating in their 1976 publication or Time Series Ana~ysis. 
However, to characterize volatility of water consumption in time-varying terms, as is done in the next section, this 
analysis draws on the introduction of autoregressive conditional heteroskedasticity models by Robert Engle ( 1982) 
and their general ization by Tim Bollerslev (1986) and others, for which Engle received the Nobel Prize in 2003. 
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Figure 8: Irregular component of monthly Upcountry Maui water consumption 
(c{(ter seasonality and trend components have been extracted from the data; 

the irregular component is an indication ofshocks and random motion) 

2006 2007 2008 2009 201 0 201 1 2012 
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5. Distribution characteristics of Upcountry Maui water consumption 

The distribution of the monthly log changes of Upcountry Maui water consumption 
confirms the approximate trendlessness in the monthly data for the sample period 2006-2012, 
with a mean near zero. The distribution has slightly larger extreme decreases than extreme 
increases, but has more clusters of positive changes, so it is negatively skewed. It is skinny in 
the middle and has fat tai ls, so it is leptokurtotic. Skewness and kurtosis imply that the 
distribution of log changes is not normal. The Jarquc-Bcra statistic for the test of normality of 
the distribution suggests, with probabil ity 99.9 percent ("almost certainly"), that the distribution 
of log changes is not normal. This significant departure from normality implies that the mean 
and standard deviation of the distribution (first and second moments of the distribution, 
respectively) are not sufficient statistics to characterize the distribution, as would be true in the 
case of the conventional "bell-shaped curve." ln this instance, especially because of the 
relatively large extreme changes, so-called higher-order moments of the distribution matter. The 
mean (first moment), and standard deviation (second) aren ' t enough. The third moment matters 
because positive changes cluster somewhat above the mean (skewness). The fourth moment 
matters because extremes are, literally, greater than normal (kurtosis). 

Figure 9: Distribution of the change in the natural logarithm 
of seasonally-adjusted monthly Upcountry Maui water consumption; 

a non-normal, "fat-tailed" distribution 

-0.3 

(underlying data are in millions o.f gallons per day, monthly averages) 

-0.2 -0.1 0.0 0.1 0.2 

Series: d(ln(water cons.)) 
Sample 2006:02 2012:12 
Observations 83 

Mean 0.001690 
Median 0.005904 
Maximum 0.264790 
Minimum -0.297842 
Std. Dev. 0.090540 
Skewness -0.317495 
Kurtosis 4.888542 

Jarque-Bera 13.72890 
Probability 0.001044 
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Figure 10: Comparison of actual distribution of monthly changes in 
the natural logarithm of Upcountry Maui water consumption 

with a normal distribution calibrated to thes actual mean and standard deviation 

(1[ the actual distribution were normal, the mean and standard deviation first 
and second moments- would suffice to characterize the entire distribution and it 

would neither have 'fat tails," nor a "skinny middle," nor a "tilt "from higher outcomes) 
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6. Conditional volatility of monthly Upcountry Maui water consumption 

The distribution of log changes of monthly Maui Upcountry water consumption is not 
normal, so its standard deviation insufficiently characterizes its volatility. Actual water 
consumption changes have a lcptokurtotic or "fat-tai led" distribution. Rare extreme events are 
more common than nom1al (litera lly). There arc larger numbers of outcomes clustered around 
the mean as well as larger numbers than would normally be present at extreme values of the 
distribution (see Figure 1 0). These characteristics are problematic from a risk-management 
standpoint. On an annualized basis the unconditional (constant) volatility is 31.4 percent,6 but 
annualized conditional-time-varying-volatility is only about 25 percent. Improbable extreme 
events cause conditional volatility jumps more frequently than normally should be observed. 
That is, under the usual conditions outcomes may be closer to zero than normal , but in some 
months (more frequently than normal), conditions of extreme drought or rainfall yield 
corresponding jumps (up and down) in water consumption. To render the system resilient, any 
risk management strategy must be able to handle these conditional volatility jumps. 

Figure 11: Conditional volatility of monthly Upcountry Maui water consumption 
is characterized by large, infrequent, unpredictable jumps 

.7 

.6 

.5 

.4 

.3 

.2 

.1 

(Threshold autoregressive conditional heteroskedasticity (TARCH) 
estimates of the annualized monthly standard deviations of changes 

in the natura/logarithms of seasonally -adjus ted monthly 
Upcountry Maui water consumption) 

Volatility "jump" 
to nearly 70% (0. 70) 

"Background noise" 
is around 25% annualized 
monthly volatility (0.25) 

.0~~--~----~--~~--~----~--~-----
2006 2007 2008 2009 2010 2011 2012 

6 The unconditional standard deviation of monthly log changes times the square root o f 12 (months). 
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7. Dynamic consequences of reduced water availability in Upcountry Maui 

The volatility of water consumption makes it hard to extract signals from the noise in the 
data: is water use rising because there are more households, more crops, more drought, or none 
of the above and something else? In fact, Upcountry Maui water consumption has been nearly 
trend-less for more than a decade, yet an examination of volatility suggests why instream flow 
standards should not be imposed that impair water uses in Upcountry Maui. Reduced water 
availability dramatically increases exposure to the risk of extreme water shortages. 

Simply put, the availability of instream diversions "on demand" provides a mechanism for 
managing the inherently unpredictable variation in water availability and water consumption in 
Upcountry Maui. lnstream access acts the way a buffer stock would, if a bottomless reservoir 
were available. Within-year variations from as little as 5 million gallons/day to as much as 10 
million gallons/day are evident, a 5 million gallon/day within-year swing from top to bottom, in 
the monthly averages analyzed in sections 4 and 5 of this report. Even after taking into account 
seasonal variation from greater water use in summer to less in winter, within-year swings of 3 
million gallons per day are documented in the monthly sample subset (2006-20 12) that provides 
a snapshot from the longer annual sample (1994-2011) separately analyzed.7 

In round numbers, average monthly seasonally-adjusted Upcountry Maui water 
consumption is about 8 million gallons per day, with a standard deviation of about 1.3 million 
gallons per day. Normally, one might conjecture that 95 percent of the variation in water 
consumption was two of these standard deviations, but as noted earlier even a low-magnitude 
growth trend undermines this inference. The average of annual log changes is small 0.5 percent, 
but its nonzero value suggests that measures of volatility are best estimated by de-trending the 
data.8 As this analysis showed, the distribution of monthly log changes is not normal, so the 
customary inferences about risk gained from a couple standard deviations around average 
consumption are potentially misleading. 

In fact, the seasonally-adj usted monthly variations in Upcountry Maui water consumption 
are leptokurtotic: they have what are informally known as a fat-tailed distribution. After taking 
into account seasonality and de-trending, the monthly changes in water consumption tend to 
cluster around but just above zero, more than normal (so that the middle of the distribution is 
"skinnier"). This might fool an observer into thinking that "on average" things cluster around a 
stationary central tendency, but the skewness of the distribution of log changes means that there 
is a slight tilt towards more "up" months than down, even after removing the slight upward 

7 Annual volatility metrics demonstrated that most of the variation is from agricultural use. Monthly data were only 
available for the six-year subset. Monthly data for 2012 were not aggregated for inclusion in the annual totals, 
which were provided for this analysis through 2011 by the Maui County Department of Water Supply. 

8 Conventional statistical tests to see if the Lmderlying time series is stationary do not obligate first-differencing of 
the data (in natural logarithms), but such a transformation does improve the associated test statistics. Because the 
small sample properties of these tests arc make interpretation of these tests tricky, first-differencing was undertaken 
anyway. The idea here is to remove even a low-order trend or, in this case, the swoosh illustrated in footnote 4, to 
calculate volati lity without inclusion of this smooth, medium- to long-term movement over time. 
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growth trend. This implies that drought or drought-like conditions tend to an already more 
pernicious presence than "normal ," in the statistical sense. 

Furthermore, beyond the "skinniness" and "tilt" of the distribution of the monthly log 
changes of Upcountry Maui water consumption, the "fat-tails" of the distribution are particularly 
worrisome. They imply that improbable extreme events-extreme drought or extreme rainfall 
events that induce wide variations in water consumption, especially agricultural water 
consumption-are more likely to be observed than in the statistically nonnal sense. Literally, 
one should expect more extreme water use outcomes than normal. Such surprises, however more 
frequent, are inherently unpredictable. Worse yet, other months' outcomes cluster 
disproportionately frequently close to the average (than if they bounced around normally along 
the lines of the typical "bell-shaped curve"). This could falsely convey a sense of tranquility 
when in fact the situation is one of greater and more pernicious volatility. There are more severe 
jumps "up" and "down" in seasonally-adjusted monthly water consumption, and there are more 
months with increases in water use than decreases, beyond what might be attributed to a slight 
upward trend. So, the reality ofUpcountry Maui water consumption, statistically, is that drought 
and drought-like conditions are more prevalent than normal. In spite of a seeming gravitation to 
central tendencies in typical monthly outcomes, unpredictable, improbably high-loss events are 
more likely than normal. Extreme drought outcomes, or extreme rainfall events, are more 
common than normal. 

Therefore the potential flow ofUpcountry Maui water supplies must systematically exceed, 
by a significant extent, both the normal usage (e.g. average consumption) and, literally, must be 
able to accommodate more than the normal variation (measured in tenns of standard deviations). 
Given that the available monthly data for six recent years do not provide the full texture of the 
more extensive eighteen year-long annual data, it is likely that the leptokurtotic characteristics of 
the higher-frequency data available for the shorter interval would be confirmed in a longer 
monthly sample.9 Occasional water use increase- after adjusting for seasonal and trend 
variation-are more common than decreases, and both extremely if improbably large water use 
increases and decreases are significantly more common than normal. 

There is an asymmetry of costs associated with a tendency towards drought and drought­
like conditions. Having too little water is more costly than having too much of it in the same 
proportions. Under improbable but more frequently than normally observed drought extremes of 
high water consumption, a water allocation decision that reduced the existing availability of 
Upcountry Maui water supplies would have a significant adverse affects on household 
consumption and on agricultural production. The impacts could be irreversible and potentially 
catastrophic in terms of falling real estate valuations and losses of agricultural economic activity. 
Existing streamflow diversions, combined with storage capacity and the water distribution 
infrastructure endowment extant, already are often more often than "normal"- vulnerable to 
the costs associated with volatile water consumption outcomes. Being constrained from having 
water when it is necessary is an invitation to such binary outcomes as resident outrnigration and 
business shutdown. Curtailing the availability of on-demand instream diversions as a risk 

9 For eighteen years of monthly data to render the distribution statistically nonnal would require implausibly that the 
remain ing twelve years' monthly data were leptokurtotic enough and oppositely skewed precisely to offset the 
leptokurtotic data from the available six years. 
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management device to sustain household consumption and agricultural production will risk 
elimination of both. 

Furthermore, reducing the water allocation available from East Maui streams for 
Upcountry Maui water use might even limit the potential accumulation of excess waters during 
the infrequent but extreme rainfall events associated with lower water consumption, when 
rese1voirs and water storage could be replenished at zero marginal cost. Thus, risk management 
for extreme water consumption events would be impaired both in the most costly circumstances 
of extreme drought and the more common than normal drought-like conditions, as well as under 
conditions of extreme rainfall where the potential to accumulate "precautionary savings" as a 
buffer against future extreme water consumption needs is least costly to effect. 

Summarizing: the existing Upcountry Maui water consumption pattern is characterized by 
more extreme changes than normal and a greater tendency to drought and drought-like 
conditions than normal. Reducing instream diversions would undermine the ability to manage 
impacts of dry weather conditions, leading to greater agricultural production losses and 
impairing household consumption more than normally, raising the probability of catastrophic 
losses. The risk exposures to agriculture are, measurably, multiples of those to households, but 
neither adverse impact should trivialized. Costs almost certainly exceed benefits of streamflow 
restoration, and the potentially pernicious distribution consequences of such a water reallocation 
decision cannot be ignored. Worst of all, the ability to manage risks associated with future 
drought would be impaired in the very circwnstances of heavy rainfall that offer a nearly costless 
opportunity to do so. Over time, technological improvements that increase the efficiency of 
water utilization and enlightened investments in water resource development, delivery, and 
household and agricultural water use creatively can achieve much of what allocation reductions 
target through brute force. Both technological progress and infrastructure investment arc 
necessary for win-win outcomes that enhance natural resource and cultural stewardship while 
enabling economic growth. Both take time. Instantaneously reducing Upcountry Maui water 
availability embraces the false concept that the economic possibilities in this instance are a zero­
sum game: that something must be lost for something to be gained. Water reductions raise the 
risk that the outcome will be negative sum. If volatile swings in water cannot be accommodated 
on demand from instream diversion, crops will fail and household use will have to be rationed. 
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