COUNCIL OF THE COUNTY OF MAUI

WATER, INFRASTRUCTURE, AND
TRANSPORTATION COMMITTEE

October 9, 2020 Committee
Report No.

Honorable Chair and Members
of the County Council

County of Maui

Wailuku, Maui, Hawaii

Chair and Members:

Your Water, Infrastructure, and Transportation Committee, having
met on January 22, 2020, May 18, 2020, June 1, 2020, June 15, 2020,
July 13, 2020, and August 4, 2020, makes reference to County
Communication 19-162, from the Director of Water Supply, transmitting
a proposed bill entitled “A BILL FOR AN ORDINANCE ADOPTING AN
UPDATE TO THE WATER USE AND DEVELOPMENT PLAN FOR THE
ISLAND OF MAUI.” Attached to the proposed bill is a document entitled
“Maui Island Water Use and Development Plan DRAFT, MARCH 2019.”

The purpose of the proposed bill is to adopt an update to the Maui
County Water Use and Development Plan (“Plan”), in accordance with the
County Water Code and State Water Code.

Your Committee notes that the Council’s Water and Infrastructure
Committee met on August 19, 2019, and September 30, 2019.

The Department of Water Supply began updating the Plan in 2016.
The Plan was submitted to the Board of Water Supply in 2018 and to the
Council the following year. If adopted by Council, the Plan will be
submitted to the State Commission on Water Resource Management
(“CWRM?”) for review and approval.

To ensure time for a thorough review, the Council adopted
Resolution 19-153 on September 6, 2019, extending its deadline to
approve the proposed update by ordinance to December 31, 2020.

Maui island has not had an approved Water Use and Development
Plan in 30 years. All four counties’ Water Use and Development Plans
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were approved by CWRM to comprise the State Water Plan in 1990. The
Council enacted Ordinance 3804 (2010), updating the Water Use and
Development Plan for part of Maui, but the update was not approved by
CWRM. The Lanai Water Use and Development Plan was updated by
Ordinance 3885 (2011) and approved by CWRM on August 15, 2012. After
the Maui Island Water Use and Development Plan is complete, the County
will proceed with the Molokai Water Use and Development Plan.

The Department provided your Committee with a detailed review of
the proposed Plan, beginning with an introduction on the Ka Pa‘akai O
Ka‘Aina v. Land Use Commission, State of Hawai‘l (“Ka Pa‘akai”) analysis,
and presentations providing an overview of the Wailuku, Central, Ko‘clau,
Hana, Kahikinui; and Lahaina Aquifer Sector Areas. The Plan was based
on aquifer sector areas or hydrologic units rather than another form of
organization, such as community plan areas, based on State Water Code
requirements.

The Department also informed your Committee that they ensured
the Plan was consistent with the Maui Island Plan and community plans.
The growth rates included in the Plan are projected by the Maui Island
Plan and other community plans that discuss growth rates, and these
figures were then used to project future water needs.

The Department also clarified for your Committee that this plan is
not exclusive to County resources, or only to the Department of Water
Supply. The Plan applies to all water systems and users, public and
private, and includes potable and nonpotable water.

For each aquifer sector area, the Department provided information
relating to key issues, water resources, projected growth and demand, and
strategies. In the table presenting the strategies, the Department also
included the lead agency or agencies for each item, as many of these
strategies will require the input of several agencies at both the County and
State level.
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Your Committee noted the importance of considering the impacts of
climate change on the island when projecting water use and development
for an extended period. The Department informed your Committee that
each regional aquifer sector looks at what the current climate conditions
are, what the sustainable yield is for the aquifer system, and what the
recharge for that system would look like under drought conditions based
on climate change.

The Department emphasized that they are not currently projecting
a resource shortage, but that the communities they spoke with indicated
a desire to use alternative resources where available. The communities
also emphasized conservation and the use of alternative water sources as
a means to keep demand under control.

The Department also clarified that they are relying on Pacific Region
United States Geological Survey (“USGS”) data for climate projections
through the end of the century. This data provides the projected decrease
or increase in rainfall and groundwater recharge, and the Department has
that data by aquifer system for Maui island. As a part of this assessment,
USGS looked at changed land use over time, including an increase in the
amount of wet kalo cultivated on the island.

Your Committee also discussed the impact of feral animals and
invasive species on the water resources on the island. The Department
was not aware of whether the USGS considered rapid ohia death for future
scenarios, but the Department was aware of scenarios that assumed there
would be reforestations and also scenarios that considered the opposite.

The Department also emphasized the importance of the watershed
partners that have been given County grants. These partners provide
fencing, ungulate control, and invasive weed control and take on special
projects, such as addressing rapid ohia death and the koa wilt.

During these meetings, your Committee heard from multiple
testifiers regarding concerns that public participants, particularly the
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Aha Moku, were not sufficiently involved in the development of the Plan
and that their concerns were not adequately represented.

The Department provided information on the public-outreach
process that was conducted, which included meeting with the water
experts for each of the 14 moku, to hear their concerns. The Department
emphasized that this was the beginning of the consultation process, not
the end. One example of this is the Ka Pa‘akai analysis. The Plan provides
a general framework, but for a specific source development project or
capital improvement project, a more specific analysis would still need to
be conducted.

Because of the length of time needed to assemble and complete the
Plan, both testifiers and members of your Committee raised concerns that
some of the data in the Plan were several years old. The Department
explained that, in most cases, the changes in the data would not impact
the strategies proposed in the Plan, but did agree to provide an addendum
addressing some of the issues.

This addendum included information on contested cases,
integrating designated surface water management area water use permits,
interim instream flow standards, and appurtenant rights; interim
instream flow standard assessment and decisions; adopted revisions to
aquifer sustainable yields; and published agricultural plans and irrigation
projections for Mahi Pono LLC.

The Department also provided further revisions to the Plan at the
request of your Committee, including an update to the table of contents
and page numbers, inclusion of missing appendices, and the addition of
an Executive Summary, page references, and groundwater pumpage data
to the addendum.

Your Committee recognized the data related to the Plan will continue
to change, but concluded the strategies presented by the Department are
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a good basis for the next 15 years and voted to recommend passage of the
revised proposed bill.

Your Committee voted 9-0 to recommend passage of the revised
proposed bill on first reading and filing of the communication. Committee
Chair Sugimura, Vice-Chair Lee, and members Hokama, Kama, King,
Molina, Paltin, Rawlins-Fernandez, and Sinenci voted “aye.”

Your Committee is in receipt of a revised proposed bill, approved as
to form and legality by the Department of the Corporation Counsel,
incorporating your Committee’s revisions.

Your Water, Infrastructure, and Transportation Committee
RECOMMENDS the following:

1. That Bill (2020}, as revised herein and attached hereto,
entitled “A BILL FOR AN ORDINANCE ADOPTING AN UPDATE
TO THE WATER USE AND DEVELOPMENT PLAN FOR THE
ISLAND OF MAUIL” be PASSED ON FIRST READING and be
ORDERED TO PRINT; and

2. That County Communication 19-162 be FILED.

This report is submitted in accordance with Rule 8 of the Rules of
the Council.

ﬁﬁ\u\u Ko K. Bchmud

YU 1 LEI K. SUGIMURA, @r

wit:cr:20025aa:ljcm



ORDINANCE NO.

BILL NO. (2020)

A BILL FOR AN ORDINANCE ADOPTING AN UPDATE TO THE WATER USE
AND DEVELOPMENT PLAN FOR THE ISLAND OF MAUI

BE IT ORDAINED BY THE PEOPLE OF THE COUNTY OF MAUL

SECTION 1. In accordance with sections 14.02.020 and 14.02.040, Maui
County Code, the document entitled “Maui Island Water Use and Development
Plan Draft,” dated March 2019, that includes an Addendum dated August 10,
2020, which is attached as Exhibit “A,” is adopted as an update to the County of
Maui’s water use and development plan.

SECTION 2. This ordinance takes effect upon its approval.

APPROVED AS TO FORM AND LEGALITY:

L.:5+2020.08.27
T 181111321000

JENNIFER M.P.E. OANA

Department of the Corporation Counsel
County of Maui

wit:025abill01:ljem



Maui Island Water Use and Development Plan
DRAFT

MARCH 2019
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ADDENDUM

August 10, 2020

The following section is added to the Draft Maui Island Water Use and
Development Plan (WUDP) to provide updated information on water resource
supply and demand that developed after the Draft WUDP was submitted to the
Board of Water Supply on August 10, 2018, approved without revisions by the
Board of Water Supply on January 22, 2019 and subsequently submitted to the
Maui County Council on March 22, 2019.

Major changes that impact water resources occurred throughout the development of this plan:
cessation of sugarcane cultivation, reopening of contested cases, contested case decision and
orders and establishment of Interim Instream Flow Standards. This addendum addresses the
following issues occurring in the years 2018 through 2019:

1. Contested cases, integrating designated surface water management area water use
permits, interim instream flow standards and appurtenant rights

2. Interim instream flow standard assessments and decisions

3. Adopted revisions to aquifer sustainable yields

4. Published agricultural plans and irrigation projections for Mahi Pono LLC

Revisions were made to the Draft WUDP Executive Summary, Chapters 14, 15, 16 and 19.

EXHIBIT "A"


RMY
Typewritten Text
        
       EXHIBIT "A"


Executive Summary

Page 6, ES.4.2.2 Surface Water

ADDENDUM

Of the total 90 streams on Maui, Interim Instream Flow Standards (lIFS) have been established
for 25 streams in Ko'olau Aquifer Sector and 4 streams in Lahaina Aquifer Sector.

Page 15, ES.5.1 Wailuku Aquifer Sector Synopsis

Figure ES.4 Wailuku Aquifer Sector Resources and 2035 Demand (MGD)
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Page 17, Table ES.4 Selected Demand Scenario: Projected Water Demand and Supply Options

Wailuku ASEA and MDWS Central System

DEMAND (MGD) 2014 2015 2020 2025 2030 2035
MDWS Potable Wailuku and Central ASEA* 22.274 | 22.699 | 25.421 | 28.100 | 31.224 | 34.134
MDWS Potable export to Central ASEA 17.664 | 17.990 | 20.574 | 23.090 | 26.093 | 28.828
MDWS Potable Wailuku ASEA only 4.610 | 4.709 | 4.847 5.010 5.131 5.307
Total Potable: 22.274 | 22.699 | 25.421 | 28.100 | 31.224 | 34.134
Non Potable (AG, IRR, DOM)** 35.411 | 35.411 | 29.907 | 29.965 | 30.032 | 30.095
Other, Non Potable (water losses) 2.730 2.730 | 2.730 2.730 2.730 2.730
Total Non-Potable 38.141 | 38.141 | 32.637 | 32.695 | 32.762 | 32.825
TOTAL DEMAND 60.415 | 60.841 | 58.058 | 60.794 | 63.986 | 66.960
SUPPLY (MGD)

Potable Groundwater Wailuku ASEA 20.353 | 19.909 | 19.939 | 21.355 | 19.071 | 16.493
Potable Groundwater Import Kahului Aquifer 0.930 1.090 | 1.090 1.090 1.090 1.090
(Maui Lani Wells)

Non Potable Groundwater 0.400 0.408 | 0.457 0.505 0.561 0.613
Potable surface water 0.990 1.700 | 3.200 3.200 3.200 3.200
Non potable surface water 36.161 | 36.154 | 30.600 | 30.610 | 30.622 | 30.632
Recycled Water (South Maui MDWS Service 1.580 1.580 | 2.080 2.280 2.280 2.280
Area)*

Water Conservation (-8% per capita) 0.000 0.000 | 0.692 1.755 3.163 4,651
Potable Groundwater Import Ko olau ASEA 0.000 0.000 | 0.000 0.000

(Haiku Aquifer)

TOTAL SUPPLY 60.414 | 60.841 | 58.058 | 60.794 | 63.986 | 66.960

*Includes MDWS wells in Kahului Aquifer
**Includes AG served by Na Wai Eha

Page 19, ES.5.2 Central Aquifer Sector Synopsis

The selected 20-year projected demand scenario is the mid growth population based
projections, Department of Hawaiian Homeland planned growth and outstanding demand on
the Upcountry Meter Priority List. Irrigation demand for Mahi Pono Farm Plan is projected to
range between a low 15.6 mgd to a high 82.3 mgd. Substituting the HC&S Diversified
Agriculture Plan with Mahi Pono Farm Plan, total 2035 demand is projected to 122.32 mgd, a

decrease from 128.105 mgd.
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Page 20, Central Aquifer Sector Resources and 2035 Demand (MGD)
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Page 21, Table ES.5 Selected Scenario Projected Water Demand and Supply Options Central

ASEA and MDWS Upcountry System

DEMAND (MGD) 2014 2015 2020 2025 2030 2035
MDWS Potable (Upcountry excl. Priority List) 7.610 7.693 8.155 8.292 8.432 8.530
Upcountry Priority List 7.3 7.3 7.3 7.3 7.3 7.3
Municipal Private Potable 0.235 0.239 0.268 0.295 0.327 0.356
DHHL Potable Kahului Aquifer 0.000 0.000 1.734 1.734 1.734 1.734
DHHL Potable Kamaole Aquifer 0.000 0.000 0.349 0.349 0.810 0.813
Total Potable Demand: 15.145 15.232 17.806 | 17.970 18.603 18.734
Irrigation Non Potable 3.683 3.744 4.201 4.627 5.133 5.591
Agriculture, Non Potable 191.452 | 191.452 | 28.495 | 54.075 95.245 95.245
Industrial, Non Potable 0.208 0.211 0.237 0.261 0.290 0.316
DHHL, Non Potable 0.000 0.000 2.434 2.434 2.434 2.434
Total Non-Potable 195.343 | 195.408 | 35.368 | 61.398 103.103 | 103.587
TOTAL DEMAND 210.487 | 210.640 | 53.174 | 79.368 121.706 | 122.320

4
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SUPPLY (MGD) 2014 2015 2020 2025 2030 2035
Pot. Groundwater Central ASEA Kahului

Aquifer (serving MDWS Central System) *! 1.093 1.093 1.093 1.093 1.093 1.093
Pot. Groundwater Kahului Aquifer (non

MDWS) *2 0.161 0.161 1.895 1.895 1.895 1.895
Pot. Groundwater Central ASEA Kamaole

Aquifer 0.027 0.027 0.027 1.036 1.497 1.500
Pot. Groundwater Central ASEA P3'ia Aquifer*3 | 0.248 0.998 0.998 0.998 1.500 1.500
Pot. Groundwater Central ASEA Makawao

Aquifer 0.139 0.500 0.500 1.300 2.000 3.000
Pot. Groundwater Ko'olau ASEA Haiku Aquifer | 0.81 0.81 1.4 1.4

Pot. Surface water 6.460 7.700 7.700 7.700

Water Conservation 0.000 0.000 0.519 1.195 1.989 2.676
TOTAL POTABLE SUPPLY 7.845 10.196 13.039 | 13.629 20.086 21.776
Unmet Potable Demand -7.300 -5.036 -4.767 | -4.341

Non Pot. Groundwater Kahului Aquifer** 28.906 28.906 2.169 4.769 10.056 10.056
Non Pot. Groundwater Pa‘ia Aquifer 29.258 29.258 8.361 8.361 8.361 8.361
Non Pot. Groundwater Kamaole Aquifer 2.826 2.888 3.345 3.991 4.277 4.735
Non Pot. Groundwater Makawao Aquifer 0.220 0.220 0.220 0.220 0.220 0.220
Non Pot. Surface Water Ko'olau BF*® 133.943 | 134.133 | 27.473 | 28.500 28.500 28.500
Recycled Water (South Maui WWTF) Offset

MDWS Central System®***** 2.280 2.280 2.280 2.280 2.280 2.280
Recycled Water Kahului WWTF) *6 0.000 0.000 3.000 3.000 3.000 3.000
Recycled Water Upcountry 0.19 0.19 0.19 0.19 0.19 0.19
TOTAL NON-POTABLE SUPPLY (BF) 195.343 | 195.594 | 41.758 | 46.031 51.604 52.062
Unmet Non-Potable Demand based on BF 0.000 0.000 0.000 -15.367 | -51.499 | -51.525
TOTAL NON-POTABLE SUPPLY (TF) 195.343 | 195.594 | 41.758 | 90.451 96.024 96.482
Unmet Non-Potable Demand based on TF 0.000 0.000 0.000 0.000 -7.079 -7.105
TOTAL SUPPLY 203.187 | 205.790 | 54.797 | 104.080 | 116.110 | 118.258

*13ccounted for in Wailuku ASEA Supply

*2 May also supply Pulehunui Ind. Development +3.8 mgd, source adequacy TBD

*3|Includes Old Maui High School Project 0.75 mgd, source TBD

*4 Available brackish water 20% ratio of surface water irrigation: 2030 on 16.4 mgd divided between Paia and
Kahului aquifers

*>Available stream flow range from <28.5 mgd (BF) during drought to >78 mgd total flow (TF). 72.9 mgd for Mahi
Pono & KAP if 6 mgd to Kamole Weir

*8potential alternative source for Ag. Not counted as available supply

Page 22, ES.5.3 Ko olau Aquifer Sector Synopsis

The Draft Ko olau Aquifer Sector Report submitted for Board of Water Supply Review on March
15, 2018 incorporates the East Maui Streams Contested Case Decision & Order and adopted
Interim Instream Flow Standards dated June 20, 2018.
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Page 23, ES.5.3 Ko olau Aquifer Sector Synopsis

Revisions to sustainable yields were adopted in 2019, with a decrease from 175 mgd to 152
mgd. Current groundwater pumpage is about 0.5% of total 152 mgd sustainable yield.
Projected population growth within the region can be met with available resources under
normal and drought conditions. Groundwater transport of up to 9.4 mgd to meet population
growth needs in the Central Aquifer Sector (MDWS Upcountry and MDWS Central Maui
Systems) can be supported by revised sustainable yield of 24 mgd for Haiku aquifer.

Page 23, Figure ES.7 Ko olau Aquifer Sector Resources and 2035 Demand (MGD)
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Page 24, Table ES.6 Projected Water Demand and Supply Options Ko olau Aquifer Sector
(MGD)

DEMAND (MGD) 2015 2020 2025 2030 2035
MDWS Potable Groundwater for use Within Ko'olau ASEA*! | 0.82 0.831 0.839 0.846 0.849
Other Potable Demand within Ko“olau ASEA 0.085 0.086 0.086 0.087 0.088
MDWS Potable Surfacewater for use Within Ko'olau ASEA*? | 0.104 0.105 0.106 0.107 0.107
Potable Surface Water Ko'olau ASEA*! 7.7 7.7 7.7 11.7 11.7
Total Potable Demand (not incl. MDWS Upcountry System) | 0.085 0.086 0.086 0.087 0.088
Non-Potable Demand within Ko olau ASEA 21.08 22.064 | 23.093 | 24.17 25.297
DHHL Non-Potable Demand*® 0 6.375 6.375 6.375 6.375
Total Non-Potable Demand (excl. exports) 21.08 28.439 | 29.468 | 30.545 | 31.672
Total Demand (excluding exports) 21.165 | 28.524 | 29.554 | 30.632 | 31.759
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SUPPLY (MGD) 2015 2020 2025 2030 2035
Ha'ikd ASYA Potable GW™ 0.830 0.831 0.839 0.846 0.849
Other Potable Ha'ikl ASYA 0.005 0.005 0.005 0.005 0.005
Other Potable Honopou ASYA 0.013 0.013 0.013 0.013 0.013
Other Potable Ke'anae ASYA 0.067 0.068 0.068 0.069 0.069
Potable Surface Water Ko 'olau ASEA*? 7.700 7.700 7.700 11.700 | 11.700
Total Potable Supply (excl. exports) 0.085 0.086 0.086 0.087 0.087
Non-Potable Groundwater Ha'iki ASYA*3 0.017 0.025 0.037 0.054 0.081
Non-Potable Surface Water for Use Within Ko olau ASEA 21.064 | 22.039 | 23.056 | 24.116 | 25.216
Non-Potable Surface Water for Export to Central ASEA*? * 134.133| 40.200 | 65.775 | 78.000 | 78.000
Non-Potable DHHL supply from Pi‘ina‘au Stream*® 0.000 4.275 4.275 4.275 4.275
Non-Potable DHHL supply from Waiokamilo Stream*> 0.000 2.100 2.100 2.100 2.100
Total Non-Potable Supply (excl. exports) 21.080 | 28.439 | 29.468 | 30.545 | 31.673
TOTAL SUPPLY (within Ko olau ASEA, excl. exports) 21.165 | 28.525 | 29.554 | 30.632 | 31.760

*1 MDWS Upcountry System demand and supply are accounted for in Table 15-38 of the Central ASEA chapter
*2 MDWS surface water exported to Kamole Weir and then used to serve Ko'olau MDWS customers.

*3 Includes groundwater used within Koolau ASEA for irrigation and ag pumpage.

*428.5 mgd base flow. Available stream flow range from <28.5 mgd drought base flow to >78 mgd total
flow.

*> Based on SWPP, 2017. Totals are entered in table to align with WUDP planning time increments.

Page 25, ES.5.4 Hana Aquifer Sector Synopsis

The 2019 update of the State Water Resources Protection Plan reduced the Aquifer Sector SY to
78 mgd.

Page 26, Figure ES.9 Hana Aquifer Sector Resources and 2035 Demand (MGD)
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Page 28, ES.5.5 Kahikinui Aquifer Sector Synopsis

Figure ES.11 Kahikinui Aquifer Sector Resources and 2035 Demand (MGD)
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Page 29, ES.5.6 Lahaina Aquifer Sector Synopsis

The growth in irrigation demand currently served by surface and recycled water is assumed to
increase at an equal rate as visitor units. Total 2035 demand is projected to about 29.6 mgd.

Page 30, Figure ES.13 Lahaina Aquifer Sector Resources and 2035 Demand (MGD)
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Page 30, Table ES.9 Lahaina Selected Demand Scenario and Supply Options

DEMAND (MGD) 2014 2015 2020 2025 2030 2035
Domestic Potable 0.036 0.037 0.042 0.049 0.055 0.060
MDWS Potable 5.478 5.574 6.393 7.442 8.315 9.191
Municipal Private Potable 3.757 3.823 4.384 5.104 5.703 6.303
Total Potable Demand 9.271 9.434 10.819 12.595 14.073 | 15.554
Irrigation Non-Potable 7.682 7.682 4.941 5.132 5.265 5.402
Agriculture Non-Potable* 6.508 6.508 5.393 5.531 7.611 7.611
Other Non-Potable: Honokohau 3.939 3.939 0.842 0.865 1.020 1.030
Ditch water losses**

Total Non-Potable Demand 18.129 | 18.129 11.177 11.528 13.896 | 14.044
TOTAL DEMAND 27.400 | 27.563 | 21.996 | 24.123 27.969 | 29.598
SUPPLY (MGD)

Potable Surface Water 3.299 3.299 3.500 2.460 2.460 2.460
Potable Groundwater*** 5.972 6.153 7.319 10.135 11.613 13.094
Total Potable Supply 9.271 9.452 10.819 12.595 14.073 | 15.554
Non Potable Surface Water 16.839 | 16.839 7.181 2.642 4.787 4.854
Non-Potable Groundwater 0.000 0.000 1.863 5.067 2.650 2.320
Recycled R-1**** 1.330 1.330 1.330 3.000 5.230 5.230
Conservation 8% per capita 0.000 0.000 0.820 0.820 1.229 1.639
Total Non Potable Supply 18.169 | 18.169 11.194 11.528 13.896 | 14.044
TOTAL SUPPLY 27.440 | 27.621 22.013 | 24.123 27.969 | 29.598

*DHHL incl in Non-pot Ag.

**3.9 mgd missing 2014 - 2019. 2020 on, est. based on Na Wai Eha 7%
***DHHL 0.77 mgd reservation of Honokowai aquifer

****R-1 expansion offset non pot Honokowai GW

Page 31, ES.6 Island Wide Projected Water Demand and Supply

Total 2035 demand is projected to 253.6 million gallons per day (MGD).
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Page 31, Figure ES.14 Potable and Non Potable Demand Maui Island (MGD)
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Page 32, Figure ES.15 Water Resource Supply Maui Island (MGD)

184.05

NON POTABLE DEMAND
HANA B KAHIKINUI

B LAHAINA B TOTAL

Aquifer Ground- | Ground- | Ground- | Surface | Surface | Surface | Alt. Conser- | TOTAL
Sector water water water waterin | Water | Water | Source | vation | SUPPLY
in Import Export Aquifer Import | Export
Aquifer Sector
Sector
WAILUKU 17.11 9.09 33.83 2.28 4.65 62.31
CENTRAL 31.27 1.09 40.20 0.19 2.68 71.66
KOOLAU 0.09 9.40 31.59 28.50 0.00 0.00 31.68
HANA 0.92 1.46 0.00 0.00 2.38
KAHIKINUI 0.19 0.00 0.04 0.08 0.00 0.31
LAHAINA 15.41 7.31 5.23 1.64 27.96
TOTAL 64.98 9.09 10.49 74.20 40.24 28.50 7.78 8.97 196.29
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ADDENDUM

Chapter 14 Wailuku Aquifer Sector

Surface Water Use Permit Applications, Integration of Appurtenant Rights and Amendments
to the Interim Instream Flow Standards, Na Wai "Eha Surface Water Management Area (CCH-
MA15-01)

The Hearing officer’s November 2017 proposed decision and order (D&O) for the Na Wai 'Eha
contested case is incorporated into the March 2019 Draft WUDP. The Commission on Water
Resource Management (CWRM) has yet to adopt a decision and order. Demand and supply
strategies may need to be adjusted when a final decision on IIFS and water use permit
allocations are issued.

Page 79, 14.6.5. Agricultural Demand Projections

Hawaiian Commercial and Sugar Company and Mahi Pono LLC filed a Joint Motion for
Withdrawal and Substitution of Parties for Surface Water Use Permit Application #2206. CWRM
granted the motion in September 2019. Mahi Pono requested 11.22 million gallons per day
(mgd) for crops on 3,740 acres between Kuihelani and Maui Veterans highways. The proposed
irrigation amount of 16.6 mgd in the November 2017 D&O is adjusted to 11.22 mgd as the
selected demand scenario. The tables are revised to reflect Mahi Pono demand decrease of 5.2
mgd (16.6 — 11.2 mgd) for a total Agricultural demand of 26.69 mgd from year 2020 - 2035.

An agreement among Mahi Pono LLC, Hui o Na Wai 'Eha, Maui Tomorrow Foundation, Inc.! and

the Office of Hawaiian Affairs was reached over Mahi Pono’s water commitments for the

surface water use permit where Mahi Pono agreed to:

* Provide comprehensive and continual monitoring and public reporting of data relating to its
water diversions, deliveries and uses, subject to independent verification by the Commission

® Bypass the Waiale Reservoir, which will avoid the reservoir’s significant seepage losses of 6 to
8 mgd

e Close the low-flow intake for the Spreckels Ditch on Wailuku River

e If requested, assist in the restoration of the po’owai of the North Waihe'e “auwai in
partnership with hui and the Waihe'e community

e Seek opportunities for native shrubland ecosystem restoration with native species conducive
to the region.

e Work in good faith with the hui and OHA to facilitate communication and public transparency.

e Diligently investigate losses in Mahi Pono’s sections of the water delivery system, dedicating
$250,000 to this effort, which will include more in-stream, in-system and on-farm water
measuring equipment?

Page 82, 14.6.7 Population Growth Based Water Demand Projection Analysis

! Case No. CCH-MA-15-01 Stipulation and Order Regarding SWUPA 2206, November 18, 2019
2 Cerizo, Kehaulani, Maui News, Maui Pono, Hui Reach Water Pact, November 20, 2019
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Figure 14-29 Projected Water Use by CWRM Category to 2035, Population Growth Based
(Low, Medium, High) Wailuku ASEA + MDWS Central System; Wailuku ASEA only (medium)
Land Use Full Build-Out Wailuku ASEA only (mgd)
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Page 83, Table 14-34 Projected Water Use by CWRM Category to 2035, Wailuku ASEA and

MDWS Central System (mgd)

CWRM
2014 2015 2016 2017 2018 2019 2020 2025 2030 2035
CATEGORY
POPULATION BASED WAILUKU ASEA AND MDWS CENTRAL SYSTEM
Domestic 0.0311 | 0.0311 | 0.086 | 0.088 0.090 | 0.092 0.094 | 0.104 | 0.116 | 0.126
Industrial 0.000 | 0.000 | 0.000 | 0.000 0.000 | 0.000 0.000 | 0.000 | 0.000 | 0.000
Agriculture 28.114 | 32.092 | 32.092 | 32.092 | 26.692 | 26.692 | 26.692 | 26.692
— 35.380 | 35.380
Irrigation 3.081 3.091 3.101 3.111 3.161 3.214 3.275 3.332
Municipal* 22.274 | 22.699 | 23.219 | 23.751 | 24.295 | 24.852 | 25.421 | 28.100 | 31.224 | 34.134
Military 0.000 | 0.000 | 0.000 | 0.000 0.000 | 0.000 0.000 | 0.000 | 0.000 | 0.000
TOTAL Pop.
Based Mid 57.685 | 58.111 | 54.501 | 59.022 | 59.578 | 60.146
Growth 55.328 | 58.064 | 61.256 | 64.230
TOTAL Low
Growth 52.753 | 53.142 | 49.841 | 53.975 | 54.484 | 55.004 | 50.597 | 53.100 | 56.019 | 58.738
TOTAL High
Growth 62.231 | 62.690 | 58.796 | 63.673 | 64.272 | 64.886 | 59.687 | 62.640 | 66.083 | 69.291
Total Pop.
Based Mid
Growth 14.484 | 14.587 | 14.713 | 12.141 | 12.273 | 12.407 | 13.092 | 13.797 | 14.626 | 15.392
WAILUKU
ASEA only
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ADDENDUM

LAND USE BUILD OUT BASED WAILUKU ASEA

County Zoning | 65.103 | 65.103 | 65.103 | 65.103 | 65.103 65.103 | 65.103 | 65.103 | 65.103 | 65.103
DHHL 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293
Tl(J)sTeA;aLsaerLd 65.396 | 65.396 | 65.396 | 65.396 | 65.396 | 65.396 | 65.396 | 65.396 | 65.396 | 65.396

*MDWS includes Central Maui/Wailuku District services throughout Wailuku AND Central ASEAs. Existing and

Projected use includes DHHL.

Page 85, 14.7.2 Source Adequacy vs. Population Growth Based Demand Projections

Figure 14-30 Population Mid-Growth Based 20-Year Water Demand Projections and Available

Resources, Wailuku ASEA and Kahului Aquifer (mgd)
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82.84
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26.69
15.39

34.10

I 19.80

Table 14-35 Population Mid-Growth Based 20-Year Water Demand Projections and Available

Resources, Wailuku ASEA and Kahului Aquifer (mgd)

Groundwater Sustainable Yield (SY) 36.00
Kahului Aquifer 1
Na Wai ‘Eha Q50 69.30
Na Wai ‘Eha Q90 43.00
Na Wai 'Eha IIFS Draft 29.00
Surface Water incl. Kahakuloa Q50 74.47
Surface Water incl. Kahakuloa Q90 45.84
TOTAL AVG YIELD (Q®°, SY WAILUKU ASEA+ Kahului Aquifer 1 mgd) 111.47
TOTAL DROUGHT YIELD (Q%, SY WAILUKU ASEA) 82.84
Pop-based mid-growth incl. MDWS Central System 64.23
Pop-based mid-growth Wailuku ASEA only 15.39
Agricultural Demand Only 26.69
Na Wai ‘Eha Surface Water Use Permits (SWUPs) 34.10
‘Tao Aquifer Groundwater Use Permits (GWUPs) 19.80
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Page 89, 14.7.3 Alternative Sources within the Central Aquifer Sector Area

Figure 14-31 Population Mid-Growth Based 20-Year Water Demand Projections, and Available
Conventional and Alternative Resources, Wailuku ASEA and Kahului Aquifer in Central ASEA

(mgd)
120.00 113.67

100.00 85.04
80.00 69.30 74.47 64.23
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20.00 15.39
1.00 2.20 I
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Table 14-37 Population Mid-Growth Based 20-Year Water Demand Projections, Available
Conventional and Alternative Resources, Wailuku ASEA and Kahului Aquifer in Central ASEA

(mgd)
WAILUKU ASEA Sustainable Yield 36.00
CENTRAL ASEA Kahului Aquifer Sustainable Yield 1.00
N3 Wai ‘Eha Surface Water Median Flow (Q*°) 69.30
N3 Wai ‘Eha Surface Water Drought Flow (Q*°) 43.00
Surface Water incl. Kahakuloa Median Flow (Q*°) 74.47
Surface Water incl. Kahakuloa Drought Flow (Q°) 45.84
CENTRAL ASEA Recycled Water 2.2
WAILUKU ASEA and Kahului Aquifer Average Total Yield 113.67
WAILUKU ASEA and Kahului Aquifer Drought Total Yield 85.04
Pop-based mid-growth incl. MDWS Central System 64.23
Pop-based mid-growth Wailuku ASEA Only 15.39

Page 91, 14.8.1 Resource Management

The West Maui Mountains Watershed Partnership changed name to Mauna Kahalawai
Watershed Partnership.

Page 115, 14.8.5. Alternative Water Source Strategies

While the HC&S Diversified Agriculture Plan included bioenergy crops within the irrigation areas
of Na Wai "Eha irrigation infrastructure, the Mahi Pono farm plan does not. Strategy #8 to
expand recycled water distribution from the Kahului Wastewater Treatment Facility for planned
energy crops is adjusted. Recycled water expansion and decreased use of injection wells is

14



ADDENDUM

desirable and has potential to offset commercial and landscape irrigation demand in the

Kahului region. Strategy #8 is amended as follows: Expand distribution from the Kahului WWTF

for commercial, landscape and other non-potable irrigation applications. Potential available

recycled water is 4.2 mgd. Lead agency is MDEM.

Page 121, 14.9 Recommendations

Table 14-40 Selected Demand Scenario: Projected Water Demand and Supply Options

Wailuku ASEA and MDWS Central System

DEMAND (MGD) 2014 2015 2020 2025 2030 2035
,Z/Isi\/ivs Potable Wailuku and Central 22.274 22699 | 25.421| 28.100 31.224 34.134
/'l/'sz\/ivs Potable export to Central 17.664 17.990 | 20.574 | 23.090 26.093 28.828
MDWS Potable Wailuku ASEA only 4.610 4.709 4.847 5.010 5.131 5.307
Total Potable: 22.274 22.699 25.421 28.100 31.224 34.134
Non Potable (AG, IRR, DOM) 35.411 35.411 29.907 29.965 30.032 30.095
Other, Non Potable (water losses) 2.730 2.730 2.730 2.730 2.730 2.730
Total Non-Potable 38.141 38.141 32.637 32.695 32.762 32.825
TOTAL DEMAND 60.415 60.841 58.058 60.794 63.986 66.960
SUPPLY (MGD) 2014 2015 2020 2025 2030 2035
Potable Groundwater Wailuku ASEA 20.353 19.909 19.939 21.355 19.071 16.493
lao Aquifer GWMA 17.28 16.430 15.939 14.255 12.171 9.593
Waihee Aquifer 3.479 3.479 4.000 4.900 4.900 4.900
Waikapu Aquifer 0.000 0.000 0.000 2.200 2.000 2.000
Potable Groundwater Import Kahului

Aquifer (Maui Lani Wells) 0.930 1.090 1.090 1.090 1.090 1.090
Non Potable Groundwater 0.400 0.408 0.457 0.505 0.561 0.613
lao Aquifer GWMA 0.341 0.348 0.377 0.405 0.441 0.493
Waihee Aquifer 0.058 0.06 0.08 0.1 0.12 0.12
Potable surface water (Wailuku

River) 0.990 1.700 3.200 3.200 3.200 3.200
Non potable surface water 36.161 36.154 | 30.600 | 30.610 30.622 30.632
Waikapu Stream 2.957 2.957 2.957 2.957 2.957 2.957
Wailuku River 5.438 4,728 3.228 3.228 3.228 3.228
Waiehu Stream 0.833 0.833 0.833 0.833 0.833 0.833
Waihee River 8.327 8.327 8.327 8.327 8.327 8.327
Na Wai "Eha multiple sources 18.606 19.308 15.255 15.265 15.276 15.287
Recycled Water (South Maui MDWS

Service Area)* 1.580 1.580 2.080 2.280 2.280 2.280
Water Conservation 0.000 0.000 0.692 1.755 3.163 4.651
Potable Groundwater Import Ko'olau

ASEA (Haiku Aquifer) 0.000 0.000 0.000 0.000

TOTAL SUPPLY 60.414 60.841 58.058 60.794 63.986 66.960
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Page 122, Table 14-41 Summary of Recommended Strategies Wailuku ASEA

ADDENDUM

ESTIMATED | IMPLEMENTATION
1: Short-term 1 -5 years
STRATEGY PLANNING OBJECTIVES ST 1 Lomaterm 5 20 veurs
AGENCY TIME-
FRAME
RESOURCE MANAGEMENT
Continue Maui County financial Maintain sustainable S1.1M to MDWS 1
support for watershed resources $1.7M - per Maui County
management partnerships’ Protect water resources year (from all
fencing and weed eradication Protect and restore streams funding
efforts. sources)
Establish a diverse working group Maintain sustainable N/A Aha Moku 1
to address alternative structures resources Hui O Na Wai
for future management of the Protect water resources ‘Eha
watershed lands and sustained Protect and restore streams OHA
operations of the WWC ditch Maui County
system Wailuku Water
Company
CONVENTIONAL WATER SOURCE STRATEGIES
Adapt pumpage of constructed wells | Provide adequate volume of $4.25* /1,000 | MDWS 1,2
in Waikapa Aquifer with guidance water supply gallons Waikapi

from the 2015 USGS groundwater
flow model results, when available.

Maximize reliability of water
service

Minimize adverse
environmental impacts
Minimize cost of water supply

Properties LLC
USGS

Explore new basal well development Provide adequate volume of N/A (costs MDWS 1
in the southern portion of Waihe'e water supply only assessed
aquifer based on results of USGS Maximize reliability of water for northern
groundwater model and best service portion of
pumping scenarios. Monitor impact Minimize adverse aquifer)
on existing production wells and environmental impacts
aquifer transition zone from Minimize cost of water supply
development of Mendez wells.
STRATEGY PLANNING OBIJECTIVES ESTIMATED AGENCY TIME-
COST FRAME
Continue exploration of East Maui Maintain sustainable $3.71*/1000 CWRM 1
well development in consideration resources gallons USGS
of reliable capacity for planned Provide adequate volume of MDWS
growth areas, including the MDWS water supply
Central Maui System. Initiate a Maximize reliability of water
hydrologic study to determine any service
negative impact on existing ground Minimize adverse
and surface water sources, environmental impacts
streamflow and influences from Minimize cost of water supply
dikes.
Reduce non-potable use of Wailuku Maximize water quality CWRM
Aquifer Sector basal and high level Manage water equitably MDWS
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water to the extent feasible. Maintain consistency with MDEM
Prioritize available recycled water General and Community Plans MDP
and brackish water for non-potable
uses where available in the Central
Aquifer Sector.
7 Monitor outcome of the East Maui Maximize reliability of water N/A MDWS
Streams contested case and final service
Instream Flow Standards, available Maximize efficiency of water
ditch flow and water quality use
implications of blending the water Minimize cost of water supply
source to determine benefits and
viability of interconnecting the
MDWS Central Maui and Upcountry
Systems.
ALTERNATIVE WATER SOURCE STRATEGIES
8 Expand distribution from the Kahului | Maximize efficiency of water $6.7M MDEM
WWTF for commercial, landscape use
and other non-potable irrigation Maintain consistency with
applications. General and Community Plans
9 Identify private-public partnerships, Maximize efficiency of water (Transmission MDEM
state and federal funding sources to use South Kihei to MDWS
maximize utilization of recycled Maintain consistency with Wailea $21M)
water produced at the Kithei WWTF General and Community Plans
and supplemental non-potable
sources for seasonal use of R-1
water.
10 | Explore the Wai'ale Road Minimize adverse $10.0M DPW
Stormwater Drainage as potential to environmental impacts DOA
offset stream diversions associated Maximize efficiency of water HC&S

with Spreckels and Waihe'e Ditches
and supplement irrigation sources
for agricultural water demands in
Central Maui.

use
Maintain sustainable
resources

*20-year total cost includes upfront capital costs, operation and maintenance, repair and replacement and does

not include inflation and other economic factors
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ADDENDUM

Chapter 15 Central Aquifer Sector

The decision and order (D&O) issued June 20, 2018 for East Maui Streams Contested Case was
incorporated into the March 2019 Draft WUDP. The D&O addressed Hawaiian Commercial and
Sugar Company’s (HC&S) transition to diversified agriculture and the projected irrigation
demand.

Page 78, 15.6.5 Agricultural Demand Projections

HC&S sale of the entire plantation to Mahi Pono LLC occurred after publishing of the Draft
WUDP. MDWS analyzed irrigation demand for the March 2019 crop plans with 2019 — 2020
plant dates. Department of Agriculture crop water duty was applied to estimate a total
irrigation demand of 15.58 mgd for 3,868 cultivated acres in the year 2019 — 2020.

The majority of Central Maui fields are not currently in active cultivation. The Mahi Pono farm
plan projects its 2030 vision and use of the total amount of water available from the EMI
system after compliance with IIFS requirements in the 2018 D&O. The farm plan assumes that
water available for use after system losses from the EMI system is about 65.8 mgd,
supplemented with brackish groundwater equal to 20 % of surface water (16.47 mgd) for a
total of 82.35 mgd. 3

Page 79, (NEW) Table 15-30b. Mahi Pono Farm Plan Projected Demand

Proposed Use Acres | Gallon Per | Surface | Groundwater | Total Annual | % of
Acre a MGD MGD MGD MGD Total
Day
Community Farm 800 3,392 1.87 0.83 2.70 987 3.28%
Orchards (citrus, 12,850 | 5,089 53.39 12.04 65.43 | 23,883 79.48
mac nuts, beverage %
crops)
Tropical Fruits 600 4,999 2.07 0.87 2.94 1,073 3.57%
Row and Annual 1,200 | 3,392 3.14 0.95 4.09 1,491 4.96%
Crops
Energy Crops 500 3,392 1.18 0.53 1.70 622 2.07%
Pasture, irrigated 4,700 | 1,161 4.20 1.25 5.46 1,992 6.63%
Pasture, unirrigated | 9,100 | O 0 0 0 0 0.00%
Green Energy 250 0 0 0 0 0 0.00%
Total 30,000 | 2,744 65.86 16.47 82.33 | 30,047 100%

Mahi Pono’s water use will be incremental and expected to evolve. An estimated 10 years is
required to prepare the plantation fields and plant crops. Another 5 — 12 years for orchard trees

3 Alexander & Baldwin, East Maui Irrigation Company Draft Environmental Impact Statement for the Proposed
Lease for the Nahiku, Ke'anae, Honomanu, and Huelo License Areas. September 9, 2019, Table 2-1
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to reach maturity. The Mahi Pono Farm Plan is illustrated in Figure 2-6 from the East Maui
Water Lease Draft Environmental Impact Statement.

Page 80, Figure 15-25b (NEW) The 2019 Mahi Pono Farm Plan

LEGEND
Orchard Crops — GREEN

Irrigated Pasture — BLUE
Unirrigated Pasture — GREY
Row & Annual Crops — PURPLE
Community Farm — RED
Tropical Fruits — ORANGE
Energy Crops —BLACK
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The following tables are revised to reflect Mahi Pono’s projected irrigation demand.

Page 80, Table 15-31 Projected Low to High Agricultural Demand for Mahi Pono Farm Plan
2019 - 2035

Low-Growth Scenario | Mid-Growth Scenario | High-Growth Scenario:
2019 Crop Plans 50% of Farm Plan 100% of Farm Plan
Time Frame 2020 2030 2035
Irrigated Acres 3,868 10,325 20,650
Irrigation Demand (mgd) 15.58 41.16 82.33

Page 83, 15.6.7 Population Growth-Based Water Demand Projections Analysis

The selected 20-year projected demand scenario for the Central ASEA is population mid-growth
based, that account for the MDWS Upcountry system as a whole, with the addition of DHHL
needs and the Upcountry Meter Priority List. Substituting the HC&S Diversified Agriculture Plan

with Mahi Pono Farm Plan, total 2035 demand is projected to 122.32 mgd, a decrease from
128.105 mgd.

Page 86, Figure 15-26 Projected Water Use to 2035, Population Growth Based (Low, Medium,
High) Central ASEA + MDWS Upcountry System + Upcountry Meter Priority List + DHHL (mgd)
500

400
300

200

122,320
100

//

2014 2015 2016 2017 2018 2019 2020 2025 2030 2035

=0==Agriculture
Total Pop. Based Mid Growth Incl AG
TOTAL Low Growth
TOTAL High Growth

e=@mSelected Scenario: Pop. Based Mid Growth MDWS Upcountry System, 100% Meter Priority List and DHHL

TOTAL Land Use Based
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Page 84, Table 15-33 Projected Water Use by CWRM Category to 2035 (mgd) Central ASEA

2014 2015 2016 2017 2018 2019 2020 2025 2030 2035

POPULATION BASED

Domestic 0000 |0 0.000 | 0.000 0.000 |0.000 |0000 |0.000 |0.000 |0.000
Industrial 0208 | 0211 |0217 |0.222 0227 |0232 |0237 |0261 |0290 |0.316
Agriculture 191.452 | 191.452 | 191.452 | 32.434 | 32.534 | 26.829 | 28.495 | 54.075 | 95.245 | 95.245
Irrigation 3683 |3.744 |3.836 |3.927 4018 | 4110 | 4201 |4627 |5133 |5.591
R-1 Irrigation 1.008 | 1025 |1.050 | 1.075 1100 | 1125 |1.150 | 1267 |1.405 |1.531
Municipal MDWS 22235 | 22.609 |23.160 |23.712 | 24.263 | 24.814 | 25366 |27.939 |30.995 | 33.761
Municipal Private 0235 | 0239 |0245 |0.250 0256 | 0262 |0268 |0295 |0327 |0.356
Municipal CENTRAL ASEA Only 22470 |22.899 | 23.423 |23.960 | 24.509 | 25.070 |27.928 |30.871 |34.303 | 37.501
MDWS Upcountry System Only 7.610 7.693 7.785 7.879 7.973 8.069 8.155 8.292 8.432 8.530
Military 0.000 | 0.000 |0.000 | 0.000 0.000 |0.000 |0.000 |0.000 |0000 |0.000
TOTAL CENTRAL ASEA Pop. Based Mid Growth excl.

AG 27.368 | 27.880 | 28.526 |29.184 | 29.854 |30.537 |33.517 |37.026 |41.132 | 44.939
Total Central ASEA Pop. Based Mid Growth Incl. AG | 514 950 | 219.332 | 219.978 | 61.618 | 62.388 | 57.366 | 62.012 |91.101 | 136.377 | 140.184
Total Central ASEA Low Growth 218.820 | 216.948 | 217.539 | 59.122 | 59.835 | 54.755 | 59.146 | 87.936 | 132.860 | 136.341
Total Central ASEA High Growth 218.820 | 221.529 | 222.226 | 63.917 | 64.740 | 59.772 | 64.653 | 94.019 | 139.618 | 143.725
LT LT T D (e (R T A D 1734 | 1734 | 1734 [1734 |1734 |1734 [1734 | 1734

Kahului Aquifer

DHHL Additional to Pop. Growth Keokea/Waiohuli,

Ulupalakua Potable Kamaole Aquifer 0.096 0.096 0.096 0.096 0.3489 0.3489 0.8097 0.8131

DHHL Additional to Pop. Growth Keokea/Waiohuli,

) 0.578 0.578 0.578 0.578
Ulupalakua Non Potable Kamaole Aquifer

DHHL Additional to Pop. Growth Puunene Non

1.8564 1.8564 1.8564 1.8564 1.8564 1.8564 1.8564 1.8564
Potable

SELECTED SCENARIO: Pop. Based Mid Growth MDWS
Upcountry System, 100% Meter Priority List, DHHL 210.487 | 210.640 | 214.521 | 55.698 55.995 | 50.488 | 53.174 | 79.368 | 121.706 | 122.320

LAND USE BASED

County Zoning 433.259 | 433.259 | 433.259 | 433.259 | 433.259 | 433.259 | 433.259 | 433.259 | 433.259 | 433.259

DHHL 4.011 4.011 4.011 4.011 4.011 4.011 4.011 4.011 4.011 4.011

TOTAL Land Use Based 437.27 437.27 | 437.27 437.27 437.27 | 437.27 | 437.27 437.27 437.27 437.27




ADDENDUM

Page 88, 15.7.2 Source Adequacy vs. Population-Growth Based Water Demand Projections
(20-Year)

Total population growth-based demand in the Central ASEA as a separate hydrologic unit is
about 44.9 mgd. As stated previously, the MDWS Central System is addressed in the Wailuku
ASEA Report. Total Central ASEA water use demand not accounted for elsewhere in this WUDP
update is therefore 122.32 mgd.

Figure 15-27 Population Mid-Growth Based 20-Year Water Demand Projections and Available
Water Resources within the Central ASEA (mgd)

140.00
122.32

120.00
100.00 95.25

80.00

60.00 57.30

44.93
40.00
26.00
20.00
0.00

Groundwater Sustainable Yield 26.00
Pa‘ia and Kahului Brackish GW Available in 2014 57.30
DEMAND Pop. Mid-Growth, incl. MDWS Upcountry System, Priority List, Land
use based AG and DHHL (excl. MDWS Central System) 122.32
Demand Pop. Mid-Growth CENTRAL ASEA hydrologic unit only 44.93
Demand AG only 95.25

Page 95, 15.7.4 Surface Water Imports from Ko olau Aquifer Sector Area
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Figure 15-28 Population Mid-Growth Based 20-Year Water Demand Projections and Available
Water Resources (2014 and 2018), Central ASEA and Ko olau Surface Water Imports (mgd)
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122.32
120.00
100.00 95.25
83.15
80.00
60.00
40.00 33.35
20.00 16.40 13.91
. 2.28 0.19 .
0.00 m—
DEMAND Demand AG  Paia and R-1 Water  R-1 Water Ko olau Ko'olau Ko'olau
Pop. Mid- only Kahului Kihei and Pukalani Surface Surface Surface
Growth, incl. Brackish GW  Makena Water Water Water
MDWS Potentially Region Available to Available to Available to
Upcountry Available Divert at Divert at Divert at
System, 2035 Median Base Drought Base Median Total
Priority List, Flow (BF Flow (BF Flow (TF
AG, DHHL Q50), less Q90), less Q50), less
IIFS, 2018  IIFS, 2018  IIFS, 2018
DEMAND Pop. Mid-Growth, incl. MDWS Upcountry System, Priority List, Land- 122.32
Use Based AG and DHHL (excl. MDWS Central System)
Demand Pop. Mid-Growth CENTRAL ASEA hydrologic unit only 44.93
Demand AG only 95.25
Groundwater Sustainable Yield 26.00
Pa’‘ia and Kahului Brackish Groundwater Available in 2014 57.30
Ko'olau Surface Water Imports, 2014 117.90
R-1 Water Kihei and Makena Region (MDWS Central System Service Area) 2.28
R-1 Water Pukalani (MDWS Upcountry Service Area) 0.19
Pa‘ia and Kahului Brackish Groundwater Potentially Available 2019 16.40
Ko'olau Surface Water Available to Divert at Median Base Flow (BF Q*°), less IIFS, 33.35
2018*
Ko'olau Surface Water Available to Divert at Drought Base Flow (BF Q*°), less IIFS, 13.91
2018**
Ko'olau Surface Water Available to Divert at Median Total Flow (TF Q*°), less IIFS, 83.15
2018*

*Includes 5 mgd available to divert at Piiholo and Olinda water treatment facilities
**Includes 3.7 mgd available to divert at Piiholo and Olinda water treatment facilities at low
flow
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Page 96, 15.7.5 Groundwater Imports from Ko olau Aquifer Sector Area

Figure 15 -29 Population Mid-Growth Based 20-Year Water Demand Projections and 2018
Estimated Available Water Resources, Central ASEA, Ko olau Surface Water and Groundwater
Imports

DEMAND Pop. Mid-Growth, incl. MDWS Upcountry System, Priority List, AG, DHHL 122.32
Demand AG only 95.25
Makawao and Kamaole GW Sustainable Yield 18.00
Pa‘ia and Kahului Brackish GW Potentially Available 2035 16.4
R-1 Water Kihei and Makena Region 2.28
R-1 Water Pukalani 0.19
Ko'olau Surface Water Available to Divert at Median Base Flow (BF Q50), less IIFS, 2018 33.35
Ko'olau Surface Water Available to Divert at Drought Base Flow (BF Q90), less IIFS, 2018 13.91
Ko'olau Surface Water Available to Divert at Median Total Flow (TF Q50), less IIFS, 2018 83.15
Ko olau GW (Haiku Aquifer) Sustainable Yield 24.00
140.00

122.32
120.00
100.00 95.25
83.15

80.00

60.00

40.00 33.35

T T 24.00
20.00 : 13.91

2.28 0.19 I

Page 116, 15.8.3. Conventional Water Source Strategies

Table 15-35 Available East Maui Streams and Brackish Groundwater Resources for (HC&S)
Mahi Pono

Available Median Streams West Available Total f;ta::';zs(:éo- ;c\’/taaillable Total
Baseflow (BF Q*°) to | of Honopou FIoYv (TF). on total Median Available
Divert at Wailoa Ditch | to Maliko Wailoa Ditch, e TF

Est. irrigation) BF
20.35 8 78.14 16.4 44,75 94.54

A relative decrease in agricultural irrigation demand for Mahi Pono LLC compared to HC&S
Diversified Agriculture Plan does not change Strategy #6. Alternative sources of irrigation water
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including wastewater reuse, recycled stormwater runoff and brackish well water is desirable to
mitigate low flow stream conditions.

Page 124, 15.8.5. Alternative Water Source Strategies

The Mahi Pono farm plan proposed energy crop does not appear to be within feasible distance
to an expansion of the Kahului Wastewater Treatment Facility distribution system. However,
upgrade from R-2 to R-1 recycled water will make water reuse available for a broader range of
end uses, including edible crops. R-1 water can displace irrigation water otherwise diverted
from Na Wai "Eha or East Maui streams. Strategy #9 is amended as follows: Expand distribution
from the Kahului WWTF for commercial, landscape and other non-potable irrigation
applications. Potential available recycled water is 4.2 mgd. Lead agency is MDEM.

Page 131, 15.9 Recommendations

With adjustments for Mahi Pono projected needs, agricultural non-potable demand can be met
to about 93% based on estimated Total Flow available from Wailoa Ditch. The selected demand
and supply scenario assumes that 6 mgd of potable surface water is allocated for expanded
surface water use at Kamole Weir to meet growth of the MDWS Upcountry water system. In
the alternative that groundwater from Haiku aquifer is the most feasible supply option to meet
the needs of MDWS Upcountry water system instead, up to 102 mgd of non-potable water
supply (surface water, brackish groundwater and recycled water) would be available to meet
99% of non-potable demand for the Central ASEA.

Table 15-38 Selected Scenario Projected Water Demand and Supply Options Central ASEA and
MDWS Upcountry System

DEMAND (MGD) 2014 2015 2020 2025 2030 2035
MDWS Potable (Upcountry excl. Priority List) 7.610 7.693 8.155 8.292 8.432 8.530
Priority List 7.3 7.3 7.3 7.3 7.3 7.3
Municipal Private Potable 0.235 0.239 0.268 0.295 0.327 0.356
DHHL Potable Kahului Aquifer 0.000 0.000 1.734 1.734 1.734 1.734
DHHL Potable Kamaole Aquifer 0.000 0.000 0.349 0.349 0.810 0.813
Total Potable Demand: 15.145 15.232 17.806 | 17.970 18.603 18.734
Irrigation Non Potable 3.683 3.744 4.201 4.627 5.133 5.591
Agriculture, Non Potable 191.452 | 191.452 | 28.495 | 54.075 95.245 95.245
Industrial, Non Potable 0.208 0.211 0.237 0.261 0.290 0.316
DHHL, Non Potable 0.000 0.000 2.434 2.434 2.434 2.434
Total Non-Potable 195.343 | 195.408 | 35.368 | 61.398 103.103 | 103.587
TOTAL DEMAND 210.487 | 210.640 | 53.174 | 79.368 121.706 | 122.320
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SUPPLY (MGD) 2014 2015 2020 2025 2030 2035
Pot. Groundwater Central ASEA Kahului

Aquifer (serving MDWS Central System) *! 1.093 1.093 1.093 1.093 1.093 1.093
Pot. Groundwater Kahului Aquifer (non

MDWS) *2 0.161 0.161 1.895 1.895 1.895 1.895
Pot. Groundwater Central ASEA Kamaole

Aquifer 0.027 0.027 0.027 1.036 1.497 1.500
Pot. Groundwater Central ASEA P3'ia Aquifer*3 | 0.248 0.998 0.998 0.998 1.500 1.500
Pot. Groundwater Central ASEA Makawao

Aquifer 0.139 0.500 0.500 1.300 2.000 3.000
Pot. Groundwater Ko'olau ASEA Haiku Aquifer | 0.81 0.81 1.4 1.4 1.4 1.4
Pot. Surface water 6.460 7.700 7.700 7.700 11.700 11.700
Water Conservation 0.000 0.000 0.519 1.195 1.989 2.676
TOTAL POTABLE SUPPLY 7.845 10.196 13.039 | 13.629 20.086 21.776
Unmet Potable Demand -7.300 -5.036 -4.767 | -4.341 1.483 3.043
Non Pot. Groundwater Kahului Aquifer** 28.906 28.906 2.169 4.769 10.056 10.056
Non Pot. Groundwater Pa‘ia Aquifer 29.258 29.258 8.361 8.361 8.361 8.361
Non Pot. Groundwater Kamaole Aquifer 2.826 2.888 3.345 3.991 4.277 4.735
Non Pot. Groundwater Makawao Aquifer 0.220 0.220 0.220 0.220 0.220 0.220
Non Pot. Surface Water Ko'olau BF*® 133.943 | 134.133 | 27.473 | 28.500 28.500 28.500
Recycled Water (South Maui WWTF) Offset

MDWS Central System®***** 2.280 2.280 2.280 2.280 2.280 2.280
Recycled Water Kahului WWTF) *6 0.000 0.000 3.000 3.000 3.000 3.000
Recycled Water Upcountry 0.19 0.19 0.19 0.19 0.19 0.19
TOTAL NON-POTABLE SUPPLY (BF) 195.343 | 195.594 | 41.758 | 46.031 51.604 52.062
Unmet Non-Potable Demand 0.000 0.000 0.000 -15.367 | -51.499 | -51.525
TOTAL NON-POTABLE SUPPLY (TF) 195.343 | 195.594 | 41.758 | 90.451 96.024 96.482
Unmet Non-Potable Demand based on TF 0.000 0.000 0.000 0.000 -7.079 -7.105
TOTAL SUPPLY 203.187 | 205.790 | 54.797 | 104.080 | 116.110 | 118.258

*13ccounted for in Wailuku ASEA Supply

*2 May also supply Pulehunui Ind. Development +3.8 mgd, source adequacy TBD
*3|Includes Old Maui High School Project 0.75 mgd, source TBD
*4 Available brackish water 20% ratio of surface water irrigation: 2030 on 16.4 mgd divided between Paia and

Kahului aquifers

*>Available stream flow range from <28.5 mgd (BF) during drought to >78 mgd total flow. 72.9 mgd for Mahi Pono
& KAP if 6 mgd to Kamole Weir. 2014 — 2015 = average ditch flow
*8potential alternative source for Ag. Not counted as available supply
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Page 133, Table 15-39 Summary of Recommended Strategies Central ASEA

ESTIMATED IMPLEMENTATION
1: Short-term 1 -5 years
STRATEGY PLANNING OBJECTIVES ST | Lomerterm 5— 20 vears
AGENCY TIME-
FRAME
RESOURCE MANAGEMENT
Explore funding and conduct a Maintain sustainable N/A Maui County 1,2
cost benefit analysis of resources A&B
improvements to the EMI non- Protect water resources Properties/
potable conveyance system to Protect and restore streams EMI
mitigate losses and preserve Maximize efficiency of water
existing reservoirs at risk of use
decommissioning. Priority
components and associated costs
TBD.
CONVENTIONAL WATER SOURCE STRATEGIES
Assess  alternative options to | Provide adequate volume of N/A MDWS 1,2
restructure and process the existing | water supply
Upcountry Meter Priority List to | Maximize reliability of water
improve  processing rate and | service
adequate source development.
Explore new basal well development Provide adequate volume of $4.5-6.0 MDWS 1,2
in the Makawao Aquifer to water supply /1000 gallons DLNR
accommodate growth Upcountry Maximize reliability of water Public/
and add reliable new source. service private
Potential yield is up to 3 mgd. Minimize adverse partnerships
environmental impacts
Explore East Maui well development Provide adequate volume of $3.71* CWRM 1,2
in combination with Makawao water supply /1000 gallons USGS
Aquifer basal groundwater to meet Maximize reliability of water MDWS
projected demand on the MDWS service
Upcountry System. Initiate a Minimize adverse
hydrologic study to determine any environmental impacts
negative impact on existing ground
and surface water sources, stream
flow and influences from dikes.
Potential yield is > 6 mgd.
Explore Pa‘ia Aquifer for non- Provide adequate volume of N/A Maui County 1,2

potable demand, and potable use
with additional treatment as
necessary to serve projects included
in the Maui Island Plan that cannot
feasibly be serviced by MDWS
source and infrastructure. Estimated
demand for the Maui High School
Campus is about 0.75 mgd.

water supply
Maximize reliability of water
service
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STRATEGY PLANNING OBJECTIVES ESTIMATED AGENCY TIME
COST FRAME
6 Execute a long-term source Provide adequate volume of N/A Maui County
agreement for use and maintenance water supply MDWS
of the Wailoa Ditch that ensures Maximize reliability of water A&B
adequate non-potable supply for the | service Properties
Kula Agricultural Park expansion and
potable supply for projected MDWS
Upcountry System needs over the
planning period.
7 Pursue hydrologic studies needed to Minimize cost of water Surface water | MDWS 1,2
explore the Ha'ikli Aquifer and an supply $5.15 /1000
updated ditch flow analysis to Provide adequate volume of gal (20 yr)
optimize raw water storage and water supply (construction
treatment plant capacity at Kamole Maximize reliability of water cost $50M,
Weir in order to expedite the most service Operational
feasible new source. Surface water Maintain consistency with $1.47/1000
strategies are contingent on a long- General and Community gal)
term agreement with A&B Plans Groundwater
Properties allocating adequate $3.71/1000
surface water for the MDWS gal
Upcountry System.
ALTERNATIVE WATER SOURCE STRATEGIES
8 Consider alternative sources of Maintain sustainable N/A Maui County 1,2
irrigation water including resources DEM
wastewater reuse, recycled Protect and restore streams HC&S
stormwater runoff, and brackish well | Minimize adverse
water in land use permitting to environmental impacts
mitigate low flow stream conditions. Maximize efficiency of water
Require alternative sources for use
irrigation when reasonably available Maintain consistency with
in county discretionary land use General and Community
permitting. Plans
9 Expand distribution from the Kahului | Maximize efficiency of water $6.7M MDEM 1,2
WWTF for commercial, landscape use
and other non-potable irrigation Maintain consistency with
applications. Potential available General and Community
recycled water is 4.2 mgd. Plans
10 | MDWS and MDEM collaborate to Maximize efficiency of water (Transmission MDEM 1,2
identify private-public partnerships, use South Kiheito | MDWS
state and federal funding sources to Maintain consistency with Wailea $21M)
maximize utilization of recycled General and Community
water produced at the Kthei WWTF Plans
and supplemental non-potable
sources for seasonal use of R-1
water.
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Chapter 16 Ko olau Aquifer Sector

The decision and order (D&O) issued June 20, 2018 for East Maui Streams Contested Case was
incorporated into the March 2019 Draft WUDP. Water demand within the Central ASEA that
relies on water exports from Ko olau ASEA is addressed in Chapter 15. Adjusted water export
projections for Mahi Pono LLC, Upcountry Agriculture and municipal needs are provided in the
tables below.

Page 93, Surface Water Use and Development

BLNR Lease

A&B Properties submitted a Draft Environmental Impact Statement (EIS) to be accepted by the
Board of Land and Natural Resources (BLNR) on September 9, 2019. Once a Final EIS is
published and accepted by BLNR, the State of Hawai'i will conduct appraisals of the water from
the license areas, produce lease agreements and a watershed management plan before putting
the water lease to public auction. Mahi Pono LLC states that it can implement its proposed farm
plan once BLNR issues a water lease.* In the event that water lease is not granted to convey
surface water from Ko olau ASEA to Central and Upcountry Maui, alternative scenarios will
have to be developed for surface water conveyance, agricultural and municipal demand
scenarios.

Page 10, Groundwater Availability

The Commission on Water Resource Management updated statewide sustainable yields (SY) in
the 2019 Water Resource Protection Plan. Honopou aquifer system SY was revised from 25 mgd
to 16 mgd. Haiku aquifer system SY was revised from 27 mgd to 24 mgd. The WUDP does not
propose source development within Honopou aquifer. Groundwater development in Haiku
aquifer as proposed in Chapter 14 and 15 to meet potable demand is well within revised SY. No
adjustment is made to proposed strategies. 2019 SY is shown in Table A-1 of this Addendum.

4 Alexander & Baldwin, East Maui Irrigation Company Draft Environmental Impact Statement for the Proposed
Lease for the Nahiku, Ke'anae, Honomanu, and Huelo License Areas. September 9, 2019
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Page 80, Table 16-36 Projected Water Use by Water Use Category based on Population Growth (Low, Medium and High) and
Land Use Full Build-Out to 2035 (gpd)

Satesopjoent 2014 2015 2016 2017 2018 2019 2020 2025 2030 2035
Scenario
Population-Based
Domestic 7,795 7,875 7,897 7,919 7,942 7,964 7,987 8,059 8,130 8,158
Industrial 00 00 00 00 00 00 00 00 00 00
M“rs‘\';'tzar:q'fws 979,871 989,863 992,687 995,511 998,335 1,001,158 | 1,003,982 | 1,013,003 | 1,022,018 | 1,025,562
M“"'Cmgir'vate 14,793 14,944 14,987 15,029 15,072 15,114 15,157 15,293 15,429 15,483
Military 00 00 00 00 00 00 00 00 00 00
S”bmta'“:l’i‘;p‘ Based | 002,459 | 1,012,682 | 1,015571 | 1,018459 | 1,021,348 | 1,024,237 | 1,027,126 | 1,036,355 | 1,045578 | 1,049,204
TOTAL Mid 1,002,459 | 1,012,682 | 1,015571 | 1,018459 | 1,021,348 | 1,024,237 | 1,027,126 | 1,036,355 | 1,045,578 | 1,049,204
TOTAL Low 1,002,459 926,111 928,753 931,395 934,037 936,678 939,320 947,760 956,195 959,511
TOTAL High 1,002,459 | 1,092,435 | 1,102,388 | 1,018459 | 1,021,348 | 1,024,237 | 1,027,126 | 1,036,355 | 1,045,578 | 1,049,204
'rr'gat::;E§° olau 1,695 1,695 1,695 1,695 1,695 1,695 1,695 1,695 1,695 1,695
DHHLS 0 0 0 0 0 0 6,871,400 | 6,871,400 | 6,871,400 | 6,871,400
AGKo'olau ASEA | 21,078,745 | 21,078,745 | 21,271,826 | 21,466,676 | 21,663,311 | 21,861,747 | 22,062,001 | 23,091,122 | 24,168,248 | 25,294,494 7
Surface Water
Export for
. 133,943,000 134,133,000 116,139,000 25,000,000 25,000,000 27,473,000 28,500,000 54,075,000 66,300,000 66,300,000
Agricultural &
Irrigation
Surface Water 6,460,000 7,700,000 7,700,000 7,700,000 7,700,000 7,700,000 | 11,700,000 | 11,700,000 | 11,700,000 | 11,700,000
Export for Municipal
TOTALS 162,485,899 163,926,122 146,128,092 30,211,830 30,411,354 58,060,679 70,162,222 96,775,572 110,086,921 85,922,299

5 Based on 63,000 gpd potable use and 13,500 gpd non-potable use projection from DHHL’s SWPP.
6 Based on SWPP, 2017 Final Report, Tables 3.7 and 4.7. Cumulative Average Day Demand (gpd).

7 Based on 20 percent estimated increase in agricultural water demand from 2015 to 2035.

8 Based on Mid-Growth Projection.
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Category/ Growth 2014 2015 2016 2017 2018 2019 2020 2025 2030 2035
Scenario
Land Use Full Build-Out Based?

Coﬁgi‘él(z:g)'”g) 1,913,798 | 1,913,798 | 1,913,798 | 1,913,798 | 1,913,798 | 1,913,798 | 1,913,798 | 1,913,798 | 1,913,798 | 1,913,798
DHHL (Excl. AG) 28,000 28,000 28,000 28,000 28,000 28,000 28,000 28,000 28,000 28,000
Total, (Excl. AG) 1,941,798 | 1,941,798 | 1,941,798 | 1,941,798 | 1,941,798 | 1,941,798 | 1,941,798 | 1,941,798 | 1,941,798 | 1,941,798

<t < < <t < <t <t <t <t <

o o o o (32} o o o o o

o o o o o o o o o o
TOTAL (Incl. AG) 8 & 3 3 3 3 3 3 3 3

S S S S S S S S S S

— — — — — — — — — —

[oe] 0 0 [oe] [oe] [oe] [oe] 0 [oe] 0

% Land Use Full Build-Out Based analysis determined to be less accurate than Population-Based analysis (above).
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Page 82, 16.7 Water Source Adequacy

Total pumpage reported to CWRM in 2014, 0.916 mgd, is less than one percent of regional
2019 sustainable yield of 152 mgd for the Ko olau ASEA.

Page 82, Figure 16-27 Land Use Full Build-Out and Population Mid-Growth Based Water
Demand Projections, Ko'olau ASEA, 2035

MGD
160.000 152

140.000
120.000

100.000

80.000

60.000
40.000 33.221

20.000
1.053 I 1.942
0.000 B

Pop-based mid- Pop-based mid- Land use based Land use based Sustastainable Surface Water
growth excl. AG growth incl. AG demand, excl. demand, incl. AG  Yield 2019 Total Median
and IRR, incl.  and IRR, DHHL. AG Flow less IIFS,
DHHL Potable  Excl. exports to est.
Central ASEA
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Page 102, Table 16-40 Ko olau ASEA Selected Demand Scenario: Projected Water Demand
and Supply Options

DEMAND (MGD) 2015 2020 2025 2030 2035
MDWS Potable Groundwater for use
Within Ko olau ASEA*? 0.82 0.831 0.839 0.846 0.849
Other Potable Demand within Ko'olau 0.085 0.086 0.086 0.087 0.088
ASEA
MDWS Potable Surface water for use
Within Ko olau ASEA*2 0.104 0.105 0.106 0.107 0.107
Potable Surface Water Ko ‘olau ASEA*! 7.7 7.7 7.7 11.7 11.7
Total Potable Demand (not including
MDWS Upcountry System) 0.085 0.086 0.086 0.087 0.088
Non-Potable Demand within Ko'olau 21.08 22064 23.093 9417 95997
ASEA
DHHL Non-Potable Demand*> 0 6.375 6.375 6.375 6.375
Total Non-Potable Demand (Excluding |, o 28.439 29.468 30.545 31.672
Exports)
Total Demand (excluding exports) 21.165 28.524 29.554 30.632 31.759
SUPPLY (GPD) 2015 2020 2025 2030 2035
Ha'ikd ASYA Potable GW™! 0.830 0.831 0.839 0.846 0.849
Other Potable Ha'ikli ASYA 0.005 0.005 0.005 0.005 0.005
Other Potable Honopou ASYA 0.013 0.013 0.013 0.013 0.013
Other Potable Ke'anae ASYA 0.067 0.068 0.068 0.069 0.069
Potable Surface Water Ko'olau ASEA*? 7.700 7.700 7.700 11.700 11.700
Total Potable Supply (excluding 0.085 0.086 0.086 0.087 0.087
exports)
Non-Po g = " 0.017 0.025 0.037 0.054 0.081
ASYA
Non-Potable Surface Water for Use
Within Ko olau ASEA 21.064 22.039 23.056 24.116 25.216
Non-Potable Surface Water for Export
10 Contral ASEA2 %4 134.133 40.200 65.775 78.000 78.000
Non-Potable DHHL supply from 0.000 4.275 4.275 4.275 4.275
Pi‘ina‘au Stream
Non-Potable DHHL supply from 0.000 2.100 2.100 2.100 2.100
Waiokamilo Stream
Total Non-Potable Supply (excluding |, o 28.439 29.468 30.545 31.673
exports)
TOTAL SUPPLY (within Ko olau
(. 21.165 28.525 29.554 30.632 31.760
ASEA, excluding exports)

*1 MDWS Upcountry System demand and supply are accounted for in Table 15-38 of the Central ASEA chapter.
*2 MDWS surface water exported to Kamole Weir and then used to serve Ko'olau MDWS customers.

*3 |Includes groundwater used within Ko olau ASEA for irrigation and ag pumpage.

*428.5 mgd base flow. Available streamflow range from <28.5 mgd drought base flow to >78 mgd total flow.
*5> Based on SWPP, 2017. Totals are entered in table to align with WUDP planning time increments.
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Chapter 19 Lahaina Aquifer Sector

Page 8, 19.2.2 Water Resources and Page 87, 19.9 Recommendations, Table 19-39 Selected
Demand Scenario: Projected Water Demand and Supply Options

The Commission on Water Resource Management (CWRM) adopted Interim Instream Flow
Standards (lIFS) for the following streams: Ukumehame, Olowalu, Launiupoko, Kaua'ula,
Kahoma and Kanaha streams. Instream flow standard assessments were completed in 2019 for
Honokowai, Honolua, and Honokohau streams. IIFS are intended and assumed to satisfy
instream uses, including kalo lo’i. Where IIFS reduces available stream water for non-instream
uses, such as agriculture, irrigation and municipal needs, adjusted water use, projected demand
and supply and water resource strategies are summarized below.

Kahoma Stream

The Kahoma Stream IFS of 3.49 mgd was adopted on November 20, 2018. During median
stream flow conditions, 0.257 mgd may be available for off stream uses after IIFS are satisfied.
No additional stream flow is available during drought conditions. Agricultural irrigation demand
of about 0.416 mgd will need to be met by groundwater from Launiupoko aquifer. No increase
in agricultural irrigation is projected considering water supply limits. No expansion of reclaimed
water distribution is projected for this area.

Kanaha Stream

Kanaha Stream, a smaller tributary of Kahoma Stream, is diverted by the MDWS for potable
drinking water and also provides non-potable water to one local resident and Lahainaluna High
School. The MDWS will be required to reduce its Kanaha Water Treatment Facility diversion by
0.55 mgd from Kanaha Stream under average flow conditions, with additions of 0.13 and 0.12
mgd to accommodate additional lo‘i kalo being planted and supplying continuous flow in
Kanaha Stream for a IIFS of 1.55 mgd. The 2019 WUDP strategy assumed less surface water
would be available from 2025 on. The adjusted strategy for MDWS is an additional 0.24 mgd
needed from Launiupoko aquifer to offset surface water (1.04 mgd instead of 0.8 mgd).

Ukumehame Stream

The CWRM adopted an IIFS of 2.9 mgd for Ukumehame Stream below its main diversion at 220
feet above sea level. IIFS will satisfy taro demand 0.13 mgd. Agricultural and irrigation demand,
totaling 0.11 mgd by 2035 can be met by stream flow during median stream flow conditions but
not during drought conditions. The revised strategy is an additional 0.11 mgd non potable
groundwater use from existing wells.

Olowalu Stream

The CWRM adopted an IIFS of 2.33 mgd for Olowalu Stream (below its 130-foot-elevation
abandoned U.S. Geological Survey gaging station). Olowalu Water could still meet its 0.196 mgd
agricultural water demand and its 0.141 mgd landscaping irrigation demand during median
stream flow conditions but not during drought conditions. The revised strategy is an additional
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0.337 mgd non potable uses from existing or new well in Olowalu aquifer during drought. Pump
capacity of existing well is 0.36 mgd.

Launiupoko Stream

Launiupoko Stream flow was proposed to stay the same because it rarely meets the ocean.
Launipoko Irrigation Company (LIC) diverts water from Kaua'ula and Launiupoko streams for
non-potable agriculture and landscape irrigation. Median amount diverted in 2017 was 0.24
mgd CWMR assessed water demand for all agricultural crops identified in LIC service area to
0.303 mgd which can be met during median stream flow conditions. During drought 0.077 mgd
must be supplemented from Launiupoko aquifer. Landscape irrigation demand is also projected
to be mitigated by targeted conservation measures.

Kaua'ula Stream

The CWRM adopted an IIFS of 3.36 mgd (below its main diversion at 1,540 feet) and 4.1 mgd
(below kuleana users at 270 feet). LIC has urged all its customers to evaluate their water usage
and be prepared to take “extreme measures to conserve water” and place a moratorium on
new connections to adapt to the IIFS. LIC does not prioritize customer use, such as agriculture
over landscape irrigation.!® Potable system backup and aggressive conservation may mitigate
source shortage until groundwater wells are on line. LIC no longer deems stream diversions
economically feasible and analyzes alternate water sources for non-potable uses.'! The supply
strategy is groundwater from Launiupoko aquifer to supplement 0.396 mgd agricultural
irrigation and 0.969 mgd landscape irrigation demand. Landscape irrigation demand of 5,000
gpa for 193.8 acres is projected to be mitigated by targeted conservation measures.

Honolua and Honokohau Streams, Honokohau Ditch

CWRM has not established IIFS for Honolua and Honokohau streams. Following storm damage
and a waste complaint filed on April 23, 2019 by Ka Malu O Kahalawai and West Maui
Preservation Association against Maui Land and Pineapple company, CWRM staff determined
4.0 mgd of water removed from Honokohau Stream but not used as wasted. Storm damage left
the intake on Honolua stream inoperable resulting in full natural mauka to makai flow. The
Commission requested that modifications be made to the diversions prior to establishing IIFS.
2In consistency with established IIFS for West and East Maui streams, potential IIFS could
restore 64% of median baseflow and ensure sufficient flow for offstream public trust needs
most of the time. It is assumed that MDWS and DHHL needs will be satisfied during median
flow conditions. R-1 reclaimed water should supplement non-potable demand for new
development, including MDWS and DHHL. Non-public trust uses, including golf course and
resort irrigation should plan for groundwater and alternative supply to substitute stream flow
during drought conditions.

10 Launiupoko Irrigation Co. Inc. Notice regarding impacts of Commission of Water Resource Management interim
instream flow standards for Kaua'ula Stream, April 4, 2018

1 Launiupoko Irrigation Co. Inc letter to Commission on Water Resource Management, April 4, 2018

12 CWRM Staff Submittal 11/20/19
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Honokowai Stream and Ditch

Surface water diverted from Honokowai Stream and tributaries Kapaloa and Amalu Streams
feed Honokowai Ditch. Median ditch flow in 1994 was 4.74 mgd. The ditch serves Ka anapali
Development Corporation coffee irrigation and landscaping of agricultural subdivisions. CWRM
assessed irrigation demand for coffee to 4.04 mgd. It is assumed that future IIFS will restore a
portion of streamflow, possibly 64% of median base flow. The supply strategy is groundwater
from Honokowai aquifer and expansion of recycled R-1 water supply to supplement 4.04 mgd
agricultural irrigation and an estimated 0.7 mgd landscape irrigation demand.

The following tables are revised to reflect adopted IIFS, Instream Flow Standard Assessment
Reports (IFSAR) and CWRM staff investigations.

Page 8, Table 19-3 Stream Diversions, Gages and IIFS by Watershed Unit

Aquifer Unit Area No. of No. of

System No. Hydrologic Unit (mi?) |Diversions | Gages Interim IFS [HAR]/IFS (MGD)
Ukumehame | 6003 Papalaua 4.88 0 0 HAR §13-169-48
Ukumehame | 6004 | Ukumehame 8.28 1 2 2.90 mgd
Olowalu 6005 | Olowalu 8.4 2 3 2.33 mgd
Launiupoko 6006 Launiupoko 6.6 1 1 HAR §13-169-48
Launiupoko 6007 | Kaua'ula 8.44 1 5 3.36 mgd/4.1 mgd
Launiupoko 6008 | Kahoma (+ Kanaha) 8.5 7 8 3.49 mgd + 1.55 mgd
Honokdwai | 6009 | Wahikuli 9.79 0 0 HAR §138;fj /ig’gjme”de‘j
Honokowai 6010 | Honokowai 8.86 2 6 HAR §13-169-48
Honokahua 6011 | Kahana 9.07 1 1 HAR §13-169-48
Honokahua 6012 | Honokahua 5.35 0 0 HAR §13-169-48
Honolua 6013 | Honolua 4.79 4 4 HAR §13-169-48
Honokohau 6014 | Honokohau 11.58 8 2 HAR §13-169-48
Honokohau 6015 | Anakaluahine 2.73 0 0 HAR §13-169-48

Sources: CWRM, State Water Resources Protection Plan, 2008; CWRM STAFF SUBMITTAL for the March 20, 2018
meeting of the COMMISSION ON WATER RESOURCE MANAGEMENT, Kahului, Maui Amended Interim Instream
Flow Standards for the Surface Water Hydrologic Units of Ukumehame (6004), Olowalu (6005), Launiupoko,
(6006), and Kaua'ula (6007), Maui.
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ADDENDUM

Page 10, Table 19-5 Surface Water Units, Natural Streamflow, Diversions, and 1989
Declarations of Water Use

Water Estimated
Lowest
. Water Reported Water Use of
Median . . .
Reported | Diverted Individuals
Stream- . . .
flow Diverted | 2017 in | Declared | Interpretation
Lowest | Lowest | Lowest | No. of 2011- IIFS Water | of 1989 Decl. | Kulean
Unit Hydrologic Q50 Q70 Q90 Q95 Diver- | 2015 Ave. |Assessme| Use 1989 | of Water Use a
Code Unit Name (mgd) (mgd) (mgd) (mgd) sions (mgd) nt (mgd) (mgd) Parcels
6003 | Papalaua 0 0 0 0 0 0 0
6004 | Ukumehame 3.23 | 2585 | 2067 | 1.938 1 0| 0.016| 4888 Yes
6005 | Olowalu 3.940 | 2.908 | 2.196 | 2.003 2 1622 | 14| 4556 0.002 | Yes
6006 | Launiupoko 0.304 0.265 0.226 0.220 1 0.405 0.24 0.728
6007 | Kaua'ula 6.137 | 4589 | 3.359 | 3.101 1 2.610 4.58 | 6.008 0.0267 | Yes
6008 | Kahoma 3.747 349 | 1.873 | 1.292 7 0.416 | 0313 | 5626 Yes
Kanaha 3.165 2.908 2.649 2.584 0 1.6216 1.71 0 0.0795
6009 | Wahikuli Dry at least 50% of the time 0
6010 | Honokowai* 3.488 2.908 2.65 2.196 2 0 0 Yes
6011 | Kahana Dry at least 50% of the time 0
6012 | Honokahua Dry at least 50% of the time 0
6013 | Honolua 2.455 0.776 0 0 4 0 0 0.023 | Yes
6014 | Honokohau 13.566 | 10.341 7.752 7.106 8 13.540 5.62 0.011 0.316 | Yes
6015 | Anakaluahine 0 0 0 0 0 0 0
Total 40.033 | 30.771 | 22.449 | 20.439 27 20.215 22.916 0.447

Source: Diversions, Declared Use 1989, Reported Water Diverted 2011-2015: CWRM Reports. Discharges (Q

figures): USGS Scientific Investigations Report 2016-5103. Kuleana parcels-MDWS interpretation of location based
on Office of Hawaiian Affairs GIS data, 2009. Est. Water Use—interpretation of 1989 Dec. of Water Use
(Individuals): Interpreted and summarized by MDWS based on 1989 Declarations of Water Use, Circular 123,

Volumes 1 and 2, CWRM, September 1992, for individuals (excludes municipal, commercial, quasi-public,

homeowner association landscape irrigation, etc.); duplicated claims of use are counted once; livestock watering
operations are not counted. Declarations and MDWS interpretation has not been verified by CWRM

Updates 2020: CWRM IFSAR: PR201701, PR201702, PR201703, PR201704, PR201808-6008, PR201901-6010,
PR201902-6013, R201903-6014

*Combined flow of tributaries Amalu and Kapaloa streams. A development tunnel provides dike impounded
groundwater to Kapaloa stream.
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Page 22, 19.5.1 Water Use by Type

Table 19-6 Reported Pumpage, Estimated Surface Water Use and Reclaimed Wastewater by

Type, Lahaina ASEA, 2014 (mgd)

ADDENDUM

Aquifer Domestic | Industrial | Agriculture | Irrigation | Municipal Military Total
Production Wells 4 0 6| w . o| =
Honokohau 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Honolua 0.000 0.000 0.000 0.035 2.566 0.000 2.601
Honokowai 0.000 0.000 0.000 0.049 3.003 0.000 3.052
Launiupoko 0.000 0.000 0.000 0.119 0.360 0.000 0.479
Olowalu 0.000 0.000 0.000 0.069 0.000 0.000 0.069
Ukumehame 0.000 0.000 0.000 0.000 0.007 0.000 0.007
Total

Groundwater 0.000 0.000 0.000 0.271 5.936 0.000 6.208
Pumpage

% of Pumpage 0% 0% 0% 4% 96% 0% 100%
Surface Water

Kanaha Stream 0.000 0.000 0.000 0.000 1.763 0.000 1.763
Kahoma Stream 0.000 0.000 0.416 0.000 0.000 0.000 0.416
;ﬁ:g’;hame 0.000 0.000 0.045 0.004 0.000 0.000 |  0.049
Olowalu Stream 0.000 0.000 0.196 1.426 0.000 0.000 1.622
Kaua'ula Stream 0.000 0.000 0.396 2.214 0.000 0.000 2.610
Launiupoko

Strea mp 0.000 0.000 0.405 0.000 0.000 0.405
Honokowai

Stream 0.000 0.000 4750 0.700 0.000 0.000 5.450
Honokohau Ditch 0.000 0.000 0.300 2.008 1.536 0.000 3.844
oot
Total Surface

Water Diverted 0.000 0.000 6.508 6.352 3.299 0.000 20.098
Percent of

Surface Water 0.000 0.000 32% 32% 16% 0.000

Diverted

Reclaimed WW 0.000 0.000 0.000 1.330 0.000 0.000 1.330
TOTAL 0.000 0.000 6.508 7.953 9.235 0.000 27.636

Source: CWRM Well Pump Quantities Database, 2014;
Updates 2020: CWRM IFSAR: PR201701, PR201702, PR201703, PR201704, PR201808-6008, PR201901-6010,
PR201902-6013, R201903-6014, CWRM Staff Submittal 11/20/19
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Page 23, Table 19-7 Estimated End Use of Surface Water Diversions

ADDENDUM

Use Type End Use (mgd) Percent
Irrigation 6.352 32
Agriculture 6.508 32
Municipal 3.299 16
Water losses 3.939 20
Total 20.098 100

Source Updates 2020: CWRM IFSAR: PR201701, PR201702, PR201703, PR201704, PR201808-6008, PR201901-
6010, PR201902-6013, R201903-6014, CWRM Staff Submittal 11/20/19

Page 39, 19.5.2 Water Use by Resource

Figure 19-17 Water Source by Aquifer System Area, 2014 (mgd)
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Source: CWRM Well Pumpage Reports. Surface water updates 2020: CWRM IFSAR: PR201701, PR201702,
PR201703, PR201704, PR201808-6008, PR201901-6010, PR201902-6013, R201903-6014

Page 41, Table 19-21 Estimated Surface Water End Use, Lahaina ASEA

Use Type End Use (mgd) Percent

Irrigation 6.352 32
Agriculture 6.508 32
Municipal 3.299 16
Water losses 3.939 20
Total 20.098 100

Source Updates 2020: CWRM IFSAR: PR201701, PR201702, PR201703, PR201704, PR201808-6008, PR201901-
6010, PR201902-6013, R201903-6014, CWRM Staff Submittal 11/20/19
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ADDENDUM

Page 41, Figure 19-18 is deleted.
Page 58, 19.6.5 Agricultural Demand Projections

Non-potable agricultural irrigation mid-growth demand scenario is represented by updated end
use assessments and projected increases in IFSAR. Updated agricultural demand projections
exceed the high growth scenario (2015 Crop Baseline with a 1% annual increase) and therefore
includes the established high growth scenario with no further adjustment.

Page 59, 19.6.6 Irrigation Demand Projections

Landscape irrigation projections for golf courses, resort common areas and luxury homes are
represented by updated end use assessments and projected increases in IFSAR. Increase
demand is based on visitor unit growth: 1.15 percent annually with number of visitor units
projected to grow about 14 percent in West Maui over 20 years.'3 Increased demand is
projected to be offset by targeted conservation for landscaping and design in build-out.

Page 60, Figure 19-29 growth scenario is revised to reflect demand projections for agricultural
and landscape irrigation.

Figure 19-29 Lahaina ASEA Projected Population Growth and Land Use Build-Out Based Water
Demand, 2015 — 2035 (Excludes Land Use Based Demand with AG) (mgd)
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13 Maui County Socio-Economic Forecast Report, 2014
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Page 62, Table 19-35 Projected Water Use by Water Use Category based on Population

ADDENDUM

Growth (Low, Mid and High) and Land Use Full Build-Out to 2035 (mgd)

| 2014| 2015| 2016 | 2017| 2018| 2019| 2020 2025| 2030| 2035
Population Based
Domestic 0036 | 0037| 0038| 0039| 0040| 0041 | 0042 | 0049| 0.055]| 0.060
Industrial 0.000 | 0.000| 0.000]| 0000| 0000| 0000| 0000| 0.000| o0.000]| o0.000
Agriculture 0.000 | 0.000| 0.000| 0000| 0.000| 0000| 0000| 0000| 0.000] o0.000
Irrigation 0.000 | 0.000| 0.000]| 0000| 0000| 0000| 0000| 0.000]| o0.000] o0.000
Municipal 5478 | 5574 | 5729 | 5888 | 6.052| 6220| 6393 | 7.442| 8315| 9.191
DWS System
Municipal 3757 | 3.823| 3929 | 4038| 4151 | 4266 | 4384| 5104 | 5703 | 6.303
Private PWS
Military 0.000 | 0.000| 0.000| 0.000| 0.000| 0000| 0000| 0000| 0.000]| o0.000
Subtotal
Pop. Based
Mid Growth | 9.271 | 9.434| 9.696 | 9.965 | 10.243 | 10.527 | 10.819 | 12.595 | 14.073 | 15.554
excl. large
IRR and AG
IRR, large
scale/surface | 7.682 | 7.682 | 7.682| 7.682| 7682 | 7.682| 4941 | 5.132| 5265]| 5.402
water
AG, surface
e 6.508 | 6.508 | 6.508 | 6.508 | 6.508| 6508 | 5393 | 5.531| 7.611| 7.611
Est.
Honokohau
Ditch losses* | 3.939 | 3.939 | 3.939 | 3.939| 3939 | 3939 | 0842| 0865| 1.020| 1.030
L?:“:'t'hm'd 27.400 | 27.563 | 27.825 | 28.094 | 28.372 | 28.656 | 21.996 | 24.123 | 27.969 | 29.598
;c:;z:hmw 27.400 | 26.757 | 26.997 | 27.243 | 27.497 | 27.756 | 21.071 | 23.047 | 26.766 | 28.268
;?J‘ﬁth“'gh 27.400 | 28.307 | 28.580 | 28.880 | 29.180 | 29.486 | 22.848 | 25.116 | 29.078 | 30.823
Land Use Full Build-out Based
County
(Zoning) 19.070 | 19.070 | 19.070 | 19.070 | 19.070 | 19.070 | 19.070 | 19.070 | 19.070 | 19.070
(Excl. AG)
EE)HL(EXC" 1295 | 1.295| 1.295| 1.295| 1.295| 1.295| 1.295| 1.295| 1.295 | 1.295
;‘c’:)a"(Exc" 20.365 | 20.365 | 20.365 | 20.365 | 20.365 | 20.365 | 20.365 | 20.365 | 20.365 | 20.365
TOTAL (Incl.
AG) not

112.700 | 112.700 | 112.700 | 112.700 | 112.700 | 112.700 | 112.700 | 112.700 | 112.700 | 112.700
shown on
chart

*3.9 mgd missing 2014 - 2019. 2020 on, est. based on Na Wai ‘Eha 7%
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ADDENDUM

Page 63, 19.7.1 Source Adequacy vs. Land Use Full Build-Out Based Water Projections

Figure 19-30 Land Use Full Build-Out and Population Mid-Growth Based Water Demand
Projections, Lahaina ASEA, 2035
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Page 64, 19.7.2 Source Adequacy vs. Population Growth Based Water Demand Projections
(20-Year)

Based on revised agricultural and landscape irrigation projections, total selected 2035 demand
for Lahaina ASEA is 29.6 mgd within a range of 28.2 to 330.8 mgd (instead of 34.5 mgd).

Page 65, 19.8.1 Resource Management

Watershed Protection

The West Maui Mountains Watershed Partnership changed name to Mauna Kahalawai
Watershed Partnership.

Page 71, 19.8.2 Conservation
Agricultural Water Systems Water Loss Mitigation: Strategy #3

Storm damage and a waste complaint filed on April 23, 2019 by Ka Malu O Kahalawai and West
Maui Preservation Association against Maui Land and Pineapple company triggered a much

needed assessment and repairs of the Honokdhau Ditch and stream diversion works.!* Repairs
were completed in May 2020. Pending a review of the assessment, Strategy #3 is not amended.

14 Staff Submittal for the meeting of the Commission on Water Resource Management, November 20, 2019
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ADDENDUM

Page 74, 19.8.3 Conventional Water Source Strategies

Groundwater Development to Meet Population Growth

MDWS will be required to reduce its Kanaha Water Treatment Facility diversion by 0.55 mgd
from Kanaha Stream under average flow conditions, with additions of 0.13 and 0.12 mgd to

meet an IIFS of 1.55 mgd. The adjusted strategy for MDWS is an additional 0.24 mgd needed
from Launiupoko aquifer to offset surface water (1.04 mgd instead of 0.8 mgd).

Page 75, Table 19-36 Groundwater Source Development to Meet Population Growth-Based
Demand in Lahaina ASEA 2035 (mgd)

Aquifer Existing 2035 Source Total Sustainable Yield
System Source Projected Need* Develop Yield Remaining
Capacity Demand
Honokohau 0.00 0.00 0.00 0.00 9.00 9.00
Honolua 3.40 2.74 2.00 5.40 8.00 2.60
Honokowai 3.00 8.47 1.80 4.80 6.00 1.20
Launiupoko 0.65 4.37 4.50 5.39 7.00 1.61
Olowalu 0.07 0.11 0.30 0.37 2.00 1.63
Ukumehame 0.01 0.01 0.10 0.11 2.00 1.89
Surface WTF 3.56 3.56
Total 10.69 15.72 8.70 19.39 34.00 14.61

*Projected demand, additional 21 % to account for peak demand (19.63 mgd), less developed source capacity for region
Source: MDWS Water Resources & Planning Division, 2017. Revised 2020

Page 76, Non-Potable Groundwater Development

Projected 2035 landscape irrigation demand of 5.4 mgd and agricultural irrigation demand of
7.6 mgd is anticipated to be offset by targeted conservation and expanded recycled water use.
Brackish groundwater near the coast is not appropriate for all crops and landscaping plants.
Additional use of existing basal wells and new well development will be necessary to offset
restored stream flow and at a minimum as contingency supply during drought stream flows.
Non potable groundwater development needs based on IIFS established to date is projected to
5.06 mgd by 2025. Expansion of recycled water distribution takes time but is anticipated to
offset roughly 3 mgd. Conservation measures should further mitigate landscape irrigation
needs over the planning period.

Strategy # 6 (NEW): Develop non potable groundwater to offset reduced stream flow
diversions to meet established IIFS and provide reliable drought source. This strategy meets
planning objectives to protect and restore streams, protect cultural resources, provide reliable
and adequate volume of water supply.
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ADDENDUM

Page 79, Surface Water Treatment Expansion and Seasonal Use

Strategy #6, now renumbered Strategy #7, supports established IIFS and ensures protection of
in-stream needs, including kuleana, traditional and customary and ecosystem needs, that are
most vulnerable in dry season. As additional groundwater supplies are developed to meet off-
stream needs, a seasonal approach mitigate surface water diversions during dry season, but take
advantage of affordable surface water for treatment when it’s plentiful during the wet winter
months.

Page 87, 19.9 Recommendations
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ADDENDUM

Table 19-39 Selected Demand Scenario: Projected Water Demand and Supply Options

DEMAND 2014 2015 2020 2025 2030 2035
Domestic Potable 0.036 | 0.037 | 0.042 0.049 0.055 0.060
MDWS Potable 5.478 5.574 | 6.393 7.442 8.315 9.191
Municipal Private Potable 3.757 3.823 | 4.384 5.104 5.703 6.303
Total Potable Demand 9.271 | 9.434 | 10.819 12.595 14.073 15.554
Irrigation Non-Potable 7.682 7.682 |4.941 5.132 5.265 5.402
Agriculture Non-Potable 6.508 6.508 | 5.393 5.531 7.611 7.611
DHHL Agriculture Non-Potable* 0.000 | 0.000 | 0.000 0.000 2.080 2.080
Taro met by IIFS 2.349 2.349 | 2.349 2.349 2.349 2.349
Honokohau Ditch water loss, est.** | 3.939 3.939 | 0.842 0.865 1.020 1.030
Total Non-Potable Demand 18.129 | 18.129 | 11.177 11.528 13.896 14.044
TOTAL DEMAND 27.400 | 27.563 | 21.996 24.123 27.969 29.598
Potable Surface Water Supply 3.299 |3.299 | 3.500 2.460 2.460 2.460
Honokohau Ditch 1.536 1.536 | 1.700 1.700 1.700 1.700
Kanaha Stream 1.763 1.763 | 1.800 0.760 0.760 0.760
Potable Groundwater Supply 5.972 | 6.153 | 7.319 10.135 11.613 13.094
Honokohau Aquifer 0.000 | 0.000 | 0.000 0.000 0.000 0.000
Honolua Aquifer 2.566 2.747 | 3.440 4.100 4.300 4.300
Honokowai Aquifer*** 3.003 3.003 | 3.696 3.700 3.800 4.000
Launiupoko Aquifer 0.360 | 0.360 | 0.360 2.040 3.240 4.540
Olowalu Aquifer 0.036 | 0.036 | 0.036 0.370 0.370 0.370
Ukumehame Aquifer 0.007 | 0.007 | 0.007 0.110 0.110 0.110
Total Potable Supply 9.271 | 9.452 | 10.819 12.595 14.073 15.554
Non Potable Surface Water Supply | 16.839 | 16.839 | 7.181 2.642 4.787 4.854
Honokohau Ditch 6.247 6.247 | 2.097 2.298 4.443 4.510
Honokowai Stream 5.450 5.450 | 4.740 0-4.74 0-4.74 0-4.74
Kahoma Stream 0.416 | 0.416 |0-0.257 0-0.257 | 0-0.257 | 0-0.257
Kanaha Stream 0.040 | 0.040 | 0.040 0.040 0.040 0.040
Launiupoko Stream 0.405 0.405 | 0.304 0.304 0.304 0.304
Kaua'ula Stream 2.610 2.610 | 0-0.277 0-0.277 | 0-0.277 | 0-0.277
Olowalu Stream 1.622 1.622 | 0-0.337 0-0.337 |0-0.337 | 0-0.337
Ukumehame Stream 0.049 |0.049 |0-0.33 0-0.33 0-0.33 0-0.33
Non-Potable Groundwater Supply | 0.000 | 0.000 | 1.863 5.067 2.650 2.320
Honolua Aquifer 0.000 | 0.000 | 0.000 0.000 0.000 0.000
Honokowai Aquifer 0.000 | 0.000 | 0.000 3.101 1.090 0.867
Launiupoko Aquifer 0.000 | 0.000 | 1.477 1.511 1.097 0.982
Olowalu Aquifer 0.000 | 0.000 | 0.337 0.342 0.347 0.352
Ukumehame Aquifer 0.000 | 0.000 | 0.049 0.114 0.116 0.119
Recycled R-1**** 1.330 1.330 | 1.330 3.000 5.230 5.230
Conservation 8% per capita 0.000 0.000 | 0.820 0.820 1.229 1.639
Total Non-Potable Supply 18.169 | 18.169 | 11.194 11.528 13.896 14.044
TOTAL SUPPLY 27.440 | 27.621 | 22.013 24.123 27.969 29.598

* Consider R-1/Honokohau Ditch blend. **3.9 mgd missing 2014 - 2019. 2020 on, est. based on Na Wai ‘Eha 7%.
***DHHL 0.77 mgd reservation of Honokowai aquifer. ****R-1 expansion offset NP Honokowai GW
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ADDENDUM

Page 88, Strategies in Table 19-40 are renumbered to add Strategy #6
Table 19-40 Summary of Recommended Strategies, Lahaina ASEA

ESTIMATED IMPLEMENTATION
PLANNING COST 1: Short-term 1 -5 years
STRATEGY OBJECTIVES 2: Long-term 5 — 20 years
AGENCY TIME-
FRAME
RESOURCE MANAGEMENT
Continue Maui County financial Maintain sustainable S0.7M - $0.8M - MDWS 1
support for watershed resources per year/$14 Maui County
management partnerships’ Protect water resources per watershed
fencing and weed eradication Protect and restore acre (47,321 ac)
efforts. streams
Support local initiatives that seek Maintain sustainable N/A Public-private 1
mauka to makai/traditional resources partnerships
ahupua’a management. Educate Protect water resources Aha Moku
and raise public awareness of Protect and restore DLNR
ahupua‘a management to foster streams Maui County
partnerships for use and
management of stream waters
CONSERVATION
Undertake comprehensive study Maintain sustainable N/A DOA 1,2
of Maui Land & Pine, former resources Private
Pioneer Mill and Lahainaluna Protect water resources purveyors
ditches in AWUDP update Protect and restore MDWS
streams
Protect cultural resources
CONVENTIONAL WATER SOURCE STRATEGIES
Develop basal groundwater wells to Provide adequate volume 3.50/1,000 MDWS 1,2
provide adequate water supply for of water supply gallons Public Water
planned population growth, Maximize reliability of Systems
maintaining a buffer to sustainable water service
yield Minimize adverse
environmental impacts
Minimize cost of water
supply
Ensure “smart source development” Maintain sustainable N/A MDWS 1
guided by available data and resources Private
modeling results to optimize Protect water resources purveyors
pumpage, mitigate salt water Minimize adverse DHHL
intrusion and preserve regional environmental impacts
resources with adequate distribution | Manage water equitably
to Launiupoko and Honolua aquifers
Develop non potable groundwater Protect and restore N/A MDWS 1
to offset reduced stream flow streams Private
diversions to meet established IIFS Protect cultural resources purveyors
and provide reliable drought source. Provide adequate volume DHHL
of water supply
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ADDENDUM

7. | Install a gage at Kanaha stream Maintain sustainable $25K - $35K MDWS 1
above existing intakes to collect resources installation. CWRM
stream flow data in order to initiate Protect water resources Annual USGS
assessment of Instream Flow Manage water equitably monitoring
Standards. Prioritize IFS for diverted S15K/year
streams.

8. | Seasonal use of surface water to Protect and restore Surface water CWRM 1,
take advantage of affordable supply streams use: $1.90 - MDWS 2
in wet season and shift non-instream Protect cultural resources $2.15/1000 gal Private
needs to groundwater and Provide adequate volume | Basal well from purveyors
alternative supply when available in of water supply $3.50/1000 gal
dry season to promote stream Minimize cost of water
restoration supply

9. | Interconnect MDWS subsystems and Maximize reliability of $12.3M MDWS 2
develop contingency agreements water service Private
between purveyors in the region. Maximize efficiency of purveyors

water use DHHL
ALTERNATIVE WATER SOURCE STRATEGIES

10 | Support capital improvement Maximize efficiency of $25.9M DEM 2
funding for recycled water projects water use MDWS
and needed infrastructure Maintain consistency with Private
expansion in the Lahaina region to General and Community purveyors
offset potable water to the Plans Private
maximum extent feasible. developers

11 | Explore Kahoma Stream flood Minimize adverse $12.9M DPW 2
control environmental impacts DOA

project to collect and convey storm-
water for agricultural use.

Maximize efficiency of
water use
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ADDENDUM

Table A-1 Sustainable Yields Comparison as Established by the Commission on Water
Resource Management and Reported Groundwater Pumpage (mgd)

2014 2018
ASEA ASYA zill\?GsEY 2308 :319 CHANGE | REPORTED REPORTED

PUMPAGE PUMPAGE
Wailuku Waikapu 3-8 3 3 0% 0.000 0.051
Wailuku lao 10-28 20 20 0% 17.281 18.364
Wailuku Waihee 6-23 8 8 0% 3.479 4.030
Wailuku Kahakuloa 5-8 5 5 0% 0.000 0.000
Lahaina Honokohau 9-17 9 9 0% 0.000 0.000
Lahaina Honolua 8-11 8 8 0% 2.600 1.916
Lahaina Honokowai 6-16 6 6 0% 3.052 3.348
Lahaina Launiupoko 7-18 7 7 0% 0.478 0.716
Lahaina Olowalu 2-7 2 2 0% 0.068 0.093
Lahaina Ukumehame 2-6 2 2 0% 0.006 0.009
Central Kahului 1-10 1 1 0% 29.998 26.681
Central P3'ia 7-33 7 7 0% 29.505 0.281
Central Makawao 7-25 7 7 0% 0.365 0.290
Central Kamaole 11-16 |11 11 0% 2.853 2.384
Koolau Haiku 24-31 27 24 -11% 0.839 0.762
Koolau Honopou 16-29 25 16 -36% 0.010 0.010
Koolau Waikamoi 37-46 40 37 -8% 0.000 0.000
Koolau Keanae 75-96 83 75 -10% 0.066 0.046
Hana Kuhiwa 14-38 16 14 -13% 0.001 0.018
Hana Kawaipapa 31-48 48 31 -35% 0.600 0.395
Hana Waihoi 18-24 18 18 0% 0.000 0.000
Hana Kipahulu 15-57 42 15 -64% 0.003 0.004
Kahikinui Kaupo 13-17 |16 13 -19% 0.000 0.000
Kahikinui Nakula 7-15 7 7 0% 0.000 0.000
Kahikinui Lualailua 11-15 |11 11 0% 0.000 0.003
Maui Island 429 357 -17% 91.204 59.401

Source: State of Hawaii Commission on Water Resource Management and Townscape Inc. Resource Protection
Plan 2019 Update. 2019 CWRM Pumpage Reports
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ES.1 THE MAUI ISLAND WATER USE AND DEVELOPMENT PLAN PURPOSE

The Maui Island Water Use and Development Plan (WUDP) is a long-range plan for the use,
development, conservation, protection and management of the county’s water resources. It is
part of the Hawai'i Water Plan which serves as a comprehensive, long-range planning guide for
use by the Commission on Water Resource Management (CWRM). Its objective to allocate
water to land use through the development of policies and strategies will guide the County in
its planning, management and development of water resources to meet projected demands.
The planning period extends to 2035.

The plan was developed by the Maui County Department of Water Supply (MDWS) with
community collaboration, reviewed by the Board of Water Supply and is being submitted to
County Council for adoption by ordinance and to the CWRM for approval. The plan consists of
six regional plans, based on Aquifer Sectors as hydrologic units. A brief synopsis of each
Aquifer Sector is provided in this Executive Summary, including regional water resources,
projected demand and water supply options.

Figure ES.1 Maui Island Water Use and Development Plan Aquifer Sectors
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ES.2 REGULATORY FRAMEWORK

The State Water Code (Hawai'i Revised Statutes, Chapter 174-C) requires formulation of a
Hawai'i Water Plan, which consists of the Water Resource Protection Plan, Water Quality Plan,
State Water Projects Plan, Agricultural Water Use and Development Plan, and County Water
Use and Development Plans prepared by each county and adopted by its county council and the
CWRM. Section 13-170-31, Hawaii Administrative Rules states that the WUDP shall include but
not be limited to:

1. Status of water and related land development including an inventory of existing water

uses for domestic, municipal, and industrial users, agriculture, aquaculture, hydropower

development, drainage, reuse, reclamation, recharge, and resulting problems and

constraints;

Future land uses and related water needs; and

3. Regional plans for water developments including recommended and alternative plans,
costs, adequacy of plans, and relationship to the water resource protection and water
quality plans.

N

The Statewide Framework, 2000, provides guidance in updating WUDPs and includes
recommended plan elements for the County WUDP update process.

At the County level, the plan serves as the primary guide to the County Council, MDWS, and all
other agencies of the County in approving or recommending the use or commitment of water
resources in the County, and in using public funds to develop water resources. (Maui County
Code Chapter 14.02.)

The State Water Code and the Maui County Charter, Chapter 11, Section 8-11.2(3) mandate
that County WUDPs be consistent with County land use plans and policies. The 2030 Maui
County General Plan is comprised of the Countywide Policy Plan (2011), Maui Island Plan (MIP,
2012) and the Community Plans adopted in various years. The MIP provides direction for future
growth, the economy, and social and environmental decisions through 2030 and establishes a
Directed Growth Strategy. The WUDP does not propose alterations to proposed land use and
development patterns established by the General Plan.

The original WUDP for Maui County was adopted by County ordinance and by CWRM in 1990.
An update adopted by Maui County Council in 2010 was not approved by CWRM, primarily
because it was limited in scope to the MDWS District rather than all water uses and needs. In
August 2012, the CWRM accepted a revised Project Description to comprehensively address all
water resources and needs for public and private water systems and public trust purposes. The
Lana'i WUDP was updated in 2011 and the Moloka'i WUDP will be updated following adoption
of this Maui Island WUDP.
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ES.3 PLANNING FRAMEWORK

The CWRM Framework provides guidelines for applying an integrated resource planning
process. In developing the Maui Island WUDP update, key components of this process were
adopted, including defining multiple planning objectives as a basis for which resource scenarios
are evaluated, and strong community involvement. Alternative planning scenarios and
resource strategies are presented that consider cost, environmental impact, legal, regulatory,
or practical constraints and uncertainties. Integrated planning assumes that trade-offs among
conflicting planning objectives are necessary.

The integrated resource planning process involved people representing a broad range of
community interests. Building upon the lengthy public process of the Maui Island Plan and
early WUDP advisory committee meetings, an additional 20 community meetings were held
from 2015 through 2017. Another 16 briefings and presentations were provided to policy
bodies, including the Board of Water Supply, the CWRM, the County Council, the County
Planning Department and the County Cultural Resources Commission.

The extensive public outreach identified values, issues and objectives to guide policies and
strategies for the protection, planning, management, and development of water resources.
The following overriding values were derived from community input:

‘Wai’ as a vital cultural and sustaining resource: Native Hawaiians and the Hawaiian culture
value “wai” as a fundamental and necessary sacred element, and they continue to advocate for
the rights to continuous flowing streams supported by healthy watersheds and nearshore
environments.

Maui’s natural beauty, native ecology and cultural heritage: Mauians are proud to reside in
one of the most beautiful and distinctive places in the world. They value protection of Maui’s
native ecology as essential to preserving the island’s beauty and cultural history, including its
agrarian roots which support open spaces, native Hawaiian culture, and local self-reliance and
independence.

Sustainable water resources: Maui is blessed with abundant groundwater, streams and ocean
resources to serve its diverse needs. The native Hawaiians’ mauka-to-makai ahupua'a
management system safeguarded adequate stream flow necessary to sustain human
settlements, cultural traditions and natural ecosystems from one generation to the next.

Abundant, high quality water for all needs: Mauians value the availability of high-quality water
to support social and economic needs, as well as the aspirations of all people and cultures that
reside here.
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Area specific issues are addressed in each regional Aquifer Sector Report. This plan tries to
tackle regional issues by articulating them and identifying viable solutions and strategies.

Planning objectives form the basis of evaluating resource strategies in the WUDP. Objectives
were solicited through an iterative process. To ensure consistency with the Maui Island Plan
and community plans, the planning objectives derived through the WUDP public process were
compared to the goals, objectives and policies in the General Plan, Maui Island Plan (MIP) and
community plans as shown in Appendix 2.

Photo credit: Pu'u Kukui Watershed Partnership

ES.4 METHODOLOGY

The WUDP is intended to allocate water to existing and planned land use. The WUDP and the
MIP make up a framework to ensure that land use and infrastructure planning are integrated
and provide guidance for resource use and infrastructure development. The following
methodology was applied for each Aquifer Sector Area:

Identify issues, concerns and objectives

Assess regional water resources

Identify settlement patterns and cultural resources
Identify existing and projected land use

Identify existing water use

mnhwhge
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Project future water needs

Analyze water source adequacy

Propose strategies to meet planning objectives
Define implementation process

© ® N

ES.4.1 Identify Issues, Concerns and Objectives

Region specific issues and concerns were documented in the public outreach process and also
derived from the Maui Island Plan and the community plans. Planning objectives were likewise
identified through the public process as well as from the regions’ applicable community plans.
Many broad objectives synthesized in the public process apply island wide. Region and inter-
regional goals, objectives and policies make up the planning framework to assess and select
water resource strategies to meet the region’s water use demand over the planning period.

ES.4.2 Assess Regional Water Resources

The State Water Code requires that the County Water Use and Development Plans use
hydrologic units designated statewide by CWRM. Groundwater and surface water resources
interact through the hydrologic cycle and do not follow designated land use boundaries.

oo o
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Figure ES.2 The Hydrologic Cycle
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Hydrology of Ocean Islands, USGS Pacific Islands Water Science Center

Regional plans are based on Aquifer Sectors as designated by CWRM and consider natural and
man-made interaction with water resources within and outside the region. For example,
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groundwater is generally the primary source of streamflow and therefore well pumpage may
impact the recharge of stream flow. Vice versa, surface water that occurs above groundwater
may contribute recharge of the groundwater so that surface water diversions can impact
groundwater levels.

Inventoried water resources for each region include:

Groundwater
Surface water
Rainwater catchment
Recycled wastewater
Stormwater reuse

ghwnhR

Uncertainties that impact resource availability are assessed, including climate change, droughts,
legal constrains and data gaps.

ES.4.2.1 Groundwater

Groundwater is replenished by rainfall recharge. The amount of groundwater that can be
developed is limited by the amount of natural recharge. Because some aquifer outflow or
leakage must be maintained to prevent seawater intrusion or some perennial streamflow, the
sustainable yield of an aquifer normally represents a percentage of the natural recharge.
Sustainable yield is the legal limit for withdrawals from any individual aquifer as established by
CWRM. Maximum available groundwater in each region is established sustainable yield, limited
by any restrictions in groundwater management areas.

ES.4.2.2 Surface Water

The available flow of surface water for each region is much more difficult to quantify. Surface
water is by nature highly variable. Stream flow during droughts and low flow conditions
generally limit the amount of reliable flow for instream needs and off stream uses.

The amount available to divert from a stream is legally limited by established Instream Inflow
Standards: “a quantity or flow of water or depth of water which is required to be present at a
specific location in a stream system at certain specified times of the year to protect fishery,
wildlife, recreational, aesthetic, scenic, and other beneficial instream uses.” Of the total 90
streams on Maui, Interim Instream Flow Standards (lIFS) have been established for 25 streams
in Ko olau Aquifer Sector as of August 2018. Surface water diversions are also limited in
designated Surface Water Management Areas, which includes four streams in Na Wai 'Eha
(Wailuku Aquifer Sector).
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ES.4.2.3 Rainwater Catchment

Rainwater catchment is the
collection of rainwater from a roof
or other surface before it reaches
the ground. Rainwater catchment
systems are not regulated and its
availability highly sensitive to
regional rainfall conditions. No
inventory of installed catchment
systems throughout the island is
available. The availability of rainfall
catchment as a water resource is
not quantified but considered as an
alternative resource in regions with
adequate rainfall.

ES.4.2.4 Recycled Wastewater

Reclaimed, or recycled wastewater can be used for non-potable purposes such as irrigation of
agriculture, golf courses and landscape. Recycled wastewater treatment facilities are not
located in all Aquifer Sectors as rural areas are often served by individual septic systems or
cesspools. Recycled water treatment capacity, production and use are assessed for all regions
with access or potential access to recycled wastewater.

ES.4.2.5 Stormwater Reuse

Stormwater reuse provides for capture and reuse of surface water runoff and can potentially
provide water for non-potable water demand. There are a variety of stormwater technologies
ranging from small rainwater catchment systems to reservoir storage systems. Stormwater
reclamation and reuse opportunities are identified for each region as an alternative resource if
available but generally difficult to quantify.
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ES.4.3 Identify Settlement Patterns and Cultural Resources

Hydrologic and land use planning boundaries generally do not coincide with the traditional
system of land and resource divisions. The traditional moku is comprised of many ahupua’a,
where each unit extends from the upland mauka area to the sea. Through this indigenous land-
management system based on the ecological interdependence of mauka and makai lands, the
Hawaiians employed a complex system of sustainable agriculture and aquaculture practices
that supported the inhabitants of the ahupua’a. Current land use patterns with population
centers and extensive agriculture in dry regions have resulted in water transports from
watersheds in wet areas.

Elev. 2500
100" Rainfall
Forest Zone
(Canoe trees, bird feathers,
Elev. 2000 flowers, etc.)
80" Rainfall {
[/1\_ «'r Streams
Elev. 1000’ \

60" Rainfall Agriculture Zone
(Taro, breadiruit, sweet

\ potato, sugar cane, eic.)

Sea Level /
25" Rainfall &

Living Zone
(Coconut grove,
medicinal plants)

Fishponds

Source: Maui Island Plan, 2012

Hawaiian history and cultural practices in the region inform resource management decisions
and can identify any impact on Traditional and Customary practices. As directed by the Hawai'i
Supreme Court ruling in Ka Pa‘akai O Ka "Aina v. Land Use Commission (2000), a Ka Pa’akai
preliminary analysis and consultation was conducted to identify and protect native Hawaiian
cultural, historical and natural resources, as described in Chapter 10.2. A Ka Pa’akai analysis is
generally performed for a site specific development project and should be continued as the
WUDP policies and strategies are implemented to ensure resource development is pursued in a
culturally appropriate way.
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ES.4.4 Identify Existing and Projected Land Use

The WUDP must address future land uses and related water needs and be consistent with
county land use plans and policies, including the general plan and zoning, as well as the state
water projects plan. The WUDP identifies the following data that together direct future land
use:

State Land Use designations

Community Plan designations

General Plan growth boundaries and planned growth areas
County Zoning designations

Department of Hawaiian Homeland island and regional plans

vikhwne

ES.4.5 Identify Existing Water Use

Existing water use by type and by resource is identified for all water uses and users in the
region. Water systems often extend over multiple Aquifer Sectors and utilize water resources
transported from multiple hydrologic units, such as aquifers or watersheds. For practical
purposes existing water use is also analyzed for systems that share water resources from
multiple hydrologic units. Water use by resource is analyzed for the categories defined under
ES.4.2 above.

Water use by type are analyzed for the CWRM water use categories:

e Domestic (Individual Household)

e Industrial (Fire Protection, Mining, Thermoelectric Cooling, Geothermal)

e Irrigation (Golf Course, Hotel, Landscape, Parks, School, Dust Control)

e Agriculture (Aquatic Plants & Animals, Crops/Processing, Livestock & Pasture,
Ornamental/Nursery)

e Military

e Municipal (County, State, Private Public Water Systems, as defined by Department of
Health)

ES.4.6 Project Future Water Needs

The Hawaii Administrative Rules 13-170-32 requires that the plan consider a twenty-year
projection period for analysis purposes. Two alternative methods were used to project water
demand to the year 2035: 1. Land use based water demand; and 2. Population growth based
water demand.

10
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ES.4.6.1 Land Use Based Demand Projections

Build-out of permitted land use based on County zoning and Department of Hawaiian
Homelands’ land use plans. Land use based water demand is based on water system standards.
Applicable water use unit rates from the MDWS 2002 Water System Standards, Domestic
Consumption Guidelines, are shown below. Adjusted water use rates especially for residential
use are based on empirical consumption data.

Table ES.1 Water Use Rates for Land Use Based Demand Projections

USE CATEGORIES 2002 STANDARDS ADJUSTED STANDARDS

Residential

600 gal/unit or South Shore: 1,000 gpd

Single-Family or Duplex
3000 gal/acre North Shore: 600 gpd

560 gal/unit or
Multi-Family Low Rise

5000 gal/acre
Multi-Family High Rise 560 gal/unit
Commercial
Commercial Only 6000 gal/acre
Commercial/Industrial Mix 140 gal/1000 sf
Commercial/Residential Mix 140 gal/1000 sf

350 gal/unit or
Resort (includes hotel)

17000 gal/acre
Light Industrial 6000 gal/acre

1700 gal/acre or
Schools, Parks
60 gal/student

Agriculture 5000 gal/acre 3,400 gal/acre (AG WUDP)
MDWS 2002 Water System Standards. Adjusted standards based on empirical use or as stated.

Zoning designations are then aggregated to conform with CWRM water use categories, as
defined under ES.4.5 above. Full build-out of land use classifications is not supported by the
Socio-Economic Forecast and unlikely to occur over the 20-year planning period. County and
state documents do not project active cultivation and pasture use throughout Agricultural
zoned land.

11
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Water use for State Department of Hawaiian Homelands (DHHL) are projected based on its
Maui Island and regional land use plans, which are under its land use jurisdiction. Water use
rates as defined by DHHL are applied per below.

Table ES.2 Water Use Rates for Department of Hawaiian Homelands Land Use Projections

CWRM Category DHHL Land Use Category | Water Use Rate (gpd)
Domestic Residential 600/unit

Commercial 6,000/acre
Industrial Industrial 6,000/acre
Agriculture Agriculture 3,400/acre
Irrigated N/A 0
Municipal Community 1,700/acre
Military N/A 0
N/A Open Space 0

ES.4.6.2 Population Growth Based Demand Projections

Population growth rates based on 20-year population growth projections in the Socio-Economic
Forecast Report (2014). Population based demand takes into account social and economic
factors that are anticipated to drive growth over the planning period. Existing population and
water use (2014) were calculated as the basis for water demand projections through 2035.
Demand is projected annually 2015 — 2020 and in 5-year increments 2020 — 2035. Water use is
projected for low, mid and high growth scenarios, based on Community Plan area growth rates
established in the Maui Island Plan and 2014 Socio Economic Forecast. The mid growth
scenario the selected method to project future water demand, with adjustment for water use
not correlated to population growth described below. Water demand specified in the
Department of Hawaiian Homelands and the State Water Projects Plan are added if not
accounted for in existing population and water use for population growth based projections.

ES.4.6.3 Agricultural Demand Projections
Non-potable agricultural irrigation demand is not coordinated to population growth and
represent additional demand. Agricultural projections differ significantly by region. Generally,

agricultural use can be categorized into diversified agriculture and kalo cultivation, with the
following water use rates:

12
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Table ES.3 Water Use Rates for Diversified Agriculture and Lo'i Kalo

Agricultural Water Use Type of Water
Activity Rate (gpd/acre) Coefficient
Diversified 2,500 for wetter Average per acre water use for Diversified
Agriculture areas Agriculture activities
3,400 for drier areas (Does not include irrigation
system water losses)
Lo'i Kalo 100,000 to 300,000 Per acre water inflow into lo’i kalo system
15,000 to 40,000 Consumptive use

Source: Diversified Agriculture — CWRM Waiahole Ditch Case, State Agricultural Water Use & Development Plan.
Lo'i Kalo - CWRM Na Wai 'Eha and East Maui Streams Contested Cases

ES.4.6.4 Irrigation Demand Projections

Landscape irrigation associated with single family homes and most commercial uses are
generally provided through municipal potable systems and therefore factored into population
growth based projections. Large landscaped areas for resorts and golf courses using untreated
surface water, brackish groundwater and recycled water that are NOT supplied by municipal
potable systems represent additional demand. Existing or estimated 2014 water use is
projected to increase based on population growth over the planning period.

ES.4.7 Analyze Water Source Adequacy

Available water resources are compared to projected demand to determine if long term
resource supply is adequate to meet future needs while maintaining watershed, stream and
aquifer sustainability and replenishment. The analysis takes into account current and potential
transport of groundwater and surface water from and to the region and whether alternative
water resources such as recycled wastewater are available to meet non-potable water demand.

ES.4.8 Propose Strategies to Meet Planning Objectives

Multiple resource options to meet planning objectives and projected demand were reviewed
and evaluated in regional public meetings and workshops to assess constraints, relative costs,
implementation risk and viability. Selected strategies for each region are presented with a
discussion of key issues and background. Life cycle costs are estimated for conventional
(groundwater and surface water) and alternative (recycled water, stormwater, desalination)
resource strategies where engineering studies and reports were available, including capital,
operation and maintenance costs per 1,000 gallons water supply.

13
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Recommended strategies include resource management as well as development of
conventional and alternative resources. Resource management strategies support objectives
related to stream restoration, water quality and watershed protection. Water conservation is a
recommended strategy for all regions and defined in Chapter 12.2.

Selected water supply options to meet projected water demand through 2035 is summarized
and differentiated into potable and non-potable supply and demand. The recommendations
should guide resource use and infrastructure development over the 20-year planning period.

ES.4.9 Define Implementation Process

Estimated timeframes for implementation are indicated, allowing for flexibility to re-scope,
prioritize and adjust to available funding. Recommended strategies in the WUDP does not
legally bind the agencies and organizations to execute. The recommendations provide
guidance for land use and infrastructure, including the county capital improvement programs
over the planning period.

Timing and prioritizing of conventional and alternative resource strategies are tied to actual
population growth and economic factors that drive individual development projects.

Artist: Jessica Mae Castillo
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ES.5 AQUIFER SECTOR AREA REGIONAL PLANS

ES.5.1 Wailuku Aquifer Sector Synopsis

Figure ES.3 Wailuku and Central Aquifer Sectors,
Maui Department of Water Supply Central Maui
System

Groundwater and surface water
resources from the region serve
municipal needs within and outside
the Aquifer Sector through the
MDWS Central Maui System. The
Wailuku, Central and Ko olau
hydrologic units are historically and
currently closely entwined through
water imports and exports. Land use
planning based on community
districts further links the Wailuku,
Kahului and South Maui
communities. Resource use and
projected demand for the MDWS
Central System as a whole is
therefore used for practical planning
purposes, in addition to agricultural
and other non-potable needs.

Transport of Wailuku groundwater is

assumed to meet planned growth in ek ERVIS Cemiial System Fpes

directed growth areas throughout (] community Plan Boundary

the Wailuku-Kahului Community Plan Aquifers
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Groundwater resources include the Kahakuloa Aquifer with a sustainable yield of 5 million
gallons per day (MGD). However, assuming that Kahakuloa groundwater and surface water will
not be developed over the planning period, supplemental and alternative resources outside the
Wailuku and Central Aquifer Sectors are needed to meet planned growth.

15
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Figure ES.4 Wailuku Aquifer Sector Resources and 2035 Demand (MGD)
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Additional groundwater source imports are proposed from Ko olau Aquifer Sector, subject to
comprehensive hydrologic studies.

Interim Instream Flow Standards (lIFS) are not yet adopted by CWRM to date but are expected
to ensure restoration of mauka to makai stream flow and satisfy Native Hawaiian subsistence
and cultural needs in the region. Agricultural needs on the Central isthmus that historically
have relied on abundant stream flow from Na Wai "Eha will need to adapt to a lesser share,
especially in dry season.

Reducing non-potable use of Wailuku Aquifer Sector basal and high level groundwater is
desirable to prioritize high quality water for potable needs. Expansion of recycled water and
brackish sources in the Central Aquifer Sector is proposed to meet future non-potable
demands. Aggressive conservation measures to reduce water use per capita by 8 % over the
planning period can delay but not replace groundwater source development needs.
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Table ES.4 Selected Demand Scenario: Projected Water Demand and Supply Options Wailuku

ASEA and MDWS Central System

DEMAND (MGD) 2014 2015 2020 2025 2030 2035
MDWS Potable Wailuku and Central 22.274 22.699 25.421 | 28.100 | 31.224 34.134
ASEA*

MDWS Potable export to Central ASEA 17.664 17.990 20.574 | 23.090 | 26.093 28.828
MDWS Potable Wailuku ASEA only 4.610 4.709 4.847 5.010 5.131 5.307
Total Potable: 22.274 22.699 25.421 | 28.100 | 31.224 34.134
Non Potable (AG, IRR, DOM)** 35.411 35.411 35.307 | 35.365 | 35.432 35.495
Other, Non Potable (water losses) 2.730 2.730 2.730 2.730 2.730 2.730
Total Non-Potable 38.141 38.141 38.037 | 38.095 | 38.162 38.225
TOTAL DEMAND 60.415 60.841 | 63.458 | 66.194 | 69.386 | 72.360
SUPPLY (MGD)

Potable Groundwater Wailuku ASEA 20.353 | 19.909 | 19.939 | 21.355| 19.071| 16.493
Potable Groundwater Central 0.930 1.090 1.090 1.090 1.090 1.090
ASEA/Kahului Aquifer/Maui Lani Wells

Non Potable Groundwater 0.400 0.408 0.457 0.505 0.561 0.613
Potable surface water 0.990 1.700 3.200 3.200 3.200 3.200
Non Potable surface water 36.161 36.154 36.000 | 36.010 | 36.022 36.032
Recycled Water (South Maui MDWS

Service Area) 1.580 1.580 2.080 2.280 2.280 2.280
Water Conservation (-8% per capita) 0.000 0.000 | 0.692 1.755 3.163 4.651
Potable Groundwater Import Ko olau 0.000 0.000 0.000 0.000

ASEA/Haiku Aquifer

TOTAL SUPPLY 60.414 | 60.841 | 63.458 | 66.194 | 69.386 | 72.360

*Includes MDWS wells in Kahului Aquifer
**Includes AG served by Na Wai Eha
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ES.5.2 Central Aquifer Sector Synopsis

Water supply used in this region is primarily generated from outside the Aquifer Sector. Two of
the Maui Department of Water Supply (MDWS) systems are partially located in this Aquifer
Sector: The Central Maui System and the Upcountry System. The roughly 37,000 acre former
Hawaii Commercial and Sugar (HC&S) plantation currently undergoes a transition to diversified
agriculture. The figure below shows the MDWS systems and plantation lands overlying the
three aquifer sectors.

Figure ES.5 Wailuku, Central and Ko olau Aquifer Sectors, HC&S Lands, Maui Department of
Water Supply Central System and Upcountry System
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Groundwater sustainable
yield (SY) and surface water
within the region is not
sufficient to supply projected
growth in the Wailuku-Kahului
and Kihei-Makena Community
Plan areas. The selected 20-
year projected demand
scenario is the mid growth
population based projections,
Department of Hawaiian
Homeland planned growth
and outstanding demand on
the Upcountry Meter Priority
List, totaling 128.1 mgd.
Including the MDWS Central
System, projected demand
totals 165 mgd. Resources in
this Aquifer Sector is not
anticipated to meet demand
on the MDWS Central Maui
System, which is addressed in
the Wailuku Aquifer Sector.

Projected population based
growth will require
groundwater development in
Ko olau Aquifer Sector.

Figure ES.4 Central Aquifer Sector, Community Plans and
Directed Growth Areas
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Irrigation demand for diversified agriculture on former sugarcane plantation lands is projected
to range between a low 23 mgd to a high 89 mgd. Interim Instream Flow Standards established
in 2018 for 25 East Maui streams will reduce surface water transport to Central Maui. The

initial phase of transition can be satisfied under medium stream flow conditions. It’s uncertain

whether total available stream flow is sufficient to realize the full Diversified Agricultural Plan.

The amount of available brackish groundwater from the Central Aquifer Sector is estimated to

be higher than sustainable yield, but has not been quantified. Irrigation demand for agriculture

outside the plantation, primarily Upcountry, is projected to range between 9.9 — 11.9 mgd.

19



EXECUTIVE SUMMARY

Figure ES-5. Central Aquifer Sector Resources and 2035 Demand (MGD)

140.00 B Groundwater Sustainable Yield
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Range**
B Selected Demand***
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* Assessed brackish groundwater from Kahului and Paia aquifers (17.84) mgd, Stream median base flow, R-1
recycled water

** Assessed brackish groundwater from Kahului and Paia aquifers (17.84 mgd), Stream median total flow (72 mgd),
less IIFS, R-1 recycled water

***Pop. Mid-Growth, incl. MDWS Upcountry System, Priority List, Land use based AG and DHHL (excl. MDWS
Central System)

Groundwater development for potable needs in Haiku aquifer, Ko'olau Aquifer Sector, is
subject to comprehensive hydrologic studies and the terms of the East Maui Consent Decree.
Non potable irrigation and industrial demand can be met with brackish water resources within
the Central ASEA. Agricultural water system water loss mitigation and stream flow duration
analysis for raw water storage development are key to address reliability, climate adaption and
to reduce drought impacts on the region’s water supply.
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Table ES.5 Selected Scenario Projected Water Demand and Supply Options Central ASEA and
MDWS Upcountry System

DEMAND (MGD) 2014 2015 2020 2025 2030 2035
MDWS Potable (Upcountry excl. Priority List) 7.610 7.693 8.155 8.292 8.432 8.530
Upcountry Meter Priority List 7.3 7.3 7.3 7.3 7.3 7.3
Municipal Private Potable 0.235 0.239 0.268 0.295 0.327 0.356
DHHL Potable Kahului Aquifer 0.000 0.000 1.734 1.734 1.734 1.734
DHHL Potable Kamaole Aquifer 0.000 0.000 0.349 0.349 0.810 0.813
TOTAL POTABLE DEMAND 15.145 15.232 17.806 17.970 18.603 18.734
Irrigation Non Potable 3.683 3.744 4.201 4.627 5.133 5.591
Agriculture, Non Potable 191.452 191.452 35.415 35.415 58.220 101.030
Industrial, Non Potable 0.208 0.211 0.237 0.261 0.290 0.316
DHHL, Non Potable 0.000 0.000 2.434 2.434 2.434 2.434
TOTAL NON-POTABLE DEMAND 195.343 | 195.408 | 42.288 | 42.738 | 66.078 | 109.372
TOTAL DEMAND 210.487 | 210.640 | 60.094 | 60.708 | 84.681 | 128.105
SUPPLY (MGD)

Potable Groundwater Kahului Aquifer (serving MDWS | 1.093 1.093 1.093 1.093 1.093 1.093
Central System)*

Potable Groundwater Kahului Aquifer (non MDWS)** | 0.161 0.161 1.895 1.895 1.895 1.895
Potable Groundwater Kamaole Aquifer 0.027 0.027 0.027 1.036 1.497 1.500
Potable Groundwater Paia Aquifer*** 0.248 0.998 0.998 0.998 1.500 1.500
Potable Groundwater Makawao Aquifer 0.139 0.500 0.500 1.300 2.000 3.000
Potable Groundwater Ko olau ASEA Haiku Aquifer 0.81 0.81 1.4 1.4

Potable Surface Water Ko'olau ASEA 6.460 7.700 7.700 7.700

Conservation (8% per capita) 0.000 0.000 0.519 1.195 1.989 2.676
TOTAL POTABLE SUPPLY 7.845 10.196 13.039 13.629 | 20.086 | 21.776
Unmet Potable Demand -7.300 -5.036 -4.767 -4.341

Non Potable Groundwater Kahului Aquifer 28.906 28.906 2.169 2.169 10.776 10.776
Non Potable Groundwater Paia Aquifer 29.258 29.258 9.081 9.081 9.081 9.081
Non Potable Groundwater Kamaole Aquifer 2.826 2.888 3.345 3.991 4.277 4,735
Non Potable Groundwater Makawao Aquifer 0.220 0.220 0.220 0.220 0.220 0.220
Non potable Surface Water Ko'olau ASEA **** 134.133 134.133 27.473 27.277 35.000 35.000
Recycled Water (South Maui WWTF) Offset MDWS 2.280 2.280 2.280 2.280 2.280 2.280
Central System*****

Recycled Water Kahului WWTF)****#x* 0.000 0.000 3.000 3.000 3.000 3.000
Recycled Water Upcountry 0.19 0.19 0.19 0.19 0.19 0.19
TOTAL NON-POTABLE SUPPLY 195.343 | 195.404 | 42.288 | 42.738 | 59.354 | 59.812
Unmet Non-Potable Demand 0.000 -0.003 0.000 0.000 -6.724 -49.560
TOTAL SUPPLY 203.187 | 205.600 | 55.327 | 56.367 | 79.440 | 81.588

* and *****3ccounted for in Wailuku ASEA Supply

** May also supply Pulehunui Ind. Development +3.8 mgd, source adequacy TBD
***Includes Old Maui High School Project 0.75 mgd, source TBD

***%28 mgd base flow, est. 35 mgd Total flow

******potential. alt source for Ag. Not counted as available supply
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ES.5.3 Ko olau Aquifer Sector Synopsis

The 2015 population of the Ko'olau ASEA was about 11,890 residents and projected to increase
by 3.6 percent to 12,321 by 2035. Over 90% of the population is within the Pa‘ia-Ha"ika
Community Plan area. Groundwater and surface water resources are abundant. Kalo
cultivation is extensive and streamflow restoration at the heart of traditional and cultural
Hawaiian practices in the region. Interim Instream Flow Standards (IIFS) were established for 25
streams in June 2018. The Draft Ko'olau Aquifer Sector Report submitted for Board of Water
Supply Review on March 15, 2018 takes into account the Proposed IIFS dated August 2, 2017.

Figure ES.6 Ko'olau Aquifer Sector, Streams, Community Plan and Growth Boundaries

STREAMS Aquifer Sector
x ——— PERENNIAL [ cenTrAL
w‘¢>ﬁ NON-PERENNIAL [ | Hana
Y \__ turban Growth Boundary | KAHIKINUI
|~ Rural Growth Boundary  [[1| KOOLAU
Country Town [ taHAiNA
:::j Rural Service Center WAILUKU
[] community Pian Boundary
Aquifers

22




EXECUTIVE SUMMARY

Current groundwater pumpage is about 0.5% of total 175 mgd sustainable yield. Projected
population growth within the region can be met with available resources under normal and
drought conditions. Groundwater transport of up to 9.4 mgd to meet population growth needs
in the Central Aquifer Sector (MDWS Upcountry and MDWS Central Maui Systems) can be
supported by sustainable yield, established at 27 mgd in 2008 and proposed at 24 mgd in 2019.

Figure ES.7 Ko olau Aquifer Sector Resources and 2035 Demand (MGD)
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Table ES.6 Projected Water Demand and Supply Options Ko olau Aquifer Sector (MGD)

excluding exports)

DEMAND (MGD) 2015 2020 2025 2030 2035
MDWS Potable Groundwater for use
Within Koolau ASEA* 0.82 0.831 0.839 0.846 0.849
Other Potable Demand within Koolau 0.085 0.086 0.086 0.087 0.088
ASEA
MDWS Potable Surface water for use
Within Koolau ASEA*2 0.104 0.105 0.106 0.107 0.107
Potable Surface Water Ko ‘olau ASEA*! 7.7 7.7 7.7 11.7 11.7
Total Potable Demand (not including
MDWS Upcountry System) 0.085 0.086 0.086 0.087 0.088
Non-Potable Demand within Ko'olau 21.08 22,064 23.093 2417 25297
ASEA
DHHL Non-Potable Demand*® 0 6.375 6.375 6.375 6.375
Total Non-Potable Demand (Excluding 21.08 28.439 | 29.468 30.545 | 31.672
Exports)
Total Demand (excluding exports) 21.165 28.524 29.554 30.632 31.759
SUPPLY (MGD) 2015 2020 2025 2030 2035
Haiku ASYA Potable GW™* 0.83 0.831 0.839 0.846 0.849
Other Potable Haiku ASYA 0.005 0.005 0.005 0.005 0.005
Other Potable Honopou ASYA 0.013 0.013 0.013 0.013 0.013
Other Potable Keanae ASYA 0.067 0.068 0.068 0.069 0.069
Potable Surface Water Ko'olau ASEA*? 7.7 7.7 7.7 11.7 11.7
Total Potable Supply (excluding exports) 0.085 0.086 0.086 0.087 0.087
Non-Potable Groundwater Haiku ASYA*3 0.017 0.025 0.037 0.054 0.081
Non-Potable Surface Water for Use
Within Koolau ASEA 21.064 22.039 23.056 24.116 25.216
Non-Potable Surface Water for Export to
Central ASEA*2 *4 134.133 27.473 27.277 28.5 28.5
Non-PoI?bIe DHHL supply from Pi‘ina*au 0 4.975 4.975 4.975 4.975
Stream
Non-Potable DHHL supply from
Waiokamilo Stream*® 0 2.1 2.1 2.1 2.1
Total Non-Potable Supply (excluding 21.08 28.439 | 29.468 30.545 | 31.673
exports)
TOTAL SUPPLY (within Koolau ASEA
( ¢ 21.165 28.525 29.554 30.632 31.760

*1 MDWS Upcountry System demand and supply are accounted for in Table 15-38 of the Central ASEA

chapter.

*2 MDWS surface water exported to Kamole Weir and then used to serve Ko'olau MDWS customers.

*3 Includes groundwater used within Koolau ASEA for irrigation and ag pumpage.
*428.5 mgd base flow. Available stream flow range from <28.5 mgd drought base flow to >78 mgd total

flow.

*> Based on SWPP, 2017. Totals are entered in table to align with WUDP planning time increments.
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ES.5.4 Hana Aquifer Sector Synopsis

The Hana Aquifer Sector encompasses the area east of Makapipi Stream and Ko olau Aquifer
Sector to Kaupo. Surface water from the 25 perennial streams are not exported out of the
region. Natural streamflow data is unavailable for all but one stream. Reported groundwater
pumpage is 0.5% of established 122 mgd sustainable yield (SY). The pending 2019 update of
the State Water Resources Protection Plan will reduce the Aquifer Sector SY to 78 mgd.

Figure ES.8 Hana Aquifer Sector, Streams, Community Plan and Growth Boundaries
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Potable water demand based on population growth is projected to increase 22% from 0.75 mgd
to 0.91 mgd by 2035. Agricultural irrigation needs including estimated consumptive use for
kalo cultivation on kuleana parcels are assessed to 1.464 mgd by 2035. Department of
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Hawaiian Homeland potable and non-potable demands of are considered additional to
population growth based projections.

Figure ES.9 Hana Aquifer Sector Resources and 2035 Demand (MGD)
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Table ES.7 Projected Water Demand and Supply Options Hana Aquifer Sector (GPD)

DEMAND (GPD) 2015 2020 2025 2030 2035
MDWS Potable 448,920 | 472,202 | 495,483 | 518,765 | 542,047
Municipal Private Potable 157,860 166,047 174,234 182,421 190,608
DHHL Potable 0 0 51,700 105460 117,700
Domestic Potable 152,246 160,141 168,037 175,933 183,828
Total Potable: 759,027 798,391 837,755 877,119 916,483
Irrigation Non-Potable 1,328 1,390 1,453 1,515 1,578
Agriculture, Non-Potable 1,220,060 | 1,281,063 | 1,342,066 | 1,403,069 | 1,464,073
DHHL, Non-Potable 0 0 0 0 255,000
Total Non-Potable 1,221,388 | 1,282,453 | 1,343,519 | 1,404,584 | 1,720,651
TOTAL DEMAND 1,980,415 | 2,080,844 | 2,181,274 | 2,281,703 | 2,637,134
SUPPLY (GPD)

Potable Groundwater 759,027 798,391 837,755 877,119 916,483
Non Potable Groundwater 1,328 1,390 1,453 1,515 1,578
Non potable surface water 1,220,060 | 1,281,063 | 1,342,066 | 1,403,069 | 1,464,073
Ambient rainfall 0 0 0 0 255,000
TOTAL SUPPLY 1,980,415 | 2,080,844 | 2,181,274 | 2,281,703 | 2,382,134
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ES.5.5 Kahikinui Aquifer Sector Synopsis

The Kahikinui Aquifer Sector Area is mostly contained within the Hana Community Plan

District. Water resources and infrastructure are relatively undeveloped. Global climatic change
and drought may cause future water availability conditions to dramatically decrease in this
already dry area. A fraction of groundwater sustainable yield is developed. There are no
perennial streams in the region. Maui Department of Water Supply (MDWS) Upcountry System
serves 20 meters in Kanaio within this Aquifer Sector. The Kaupd Ranch/MDWS hybrid water
system serves non-potable water to the Kaupo community. The constraints to supply the
remote and sparsely populated region are primarily infrastructure costs and electric power
supply. Department of Hawaiian Homelands (DHHL) Kahikinui homesteads rely on catchment
and hauling water supply.

Figure ES.10 Kahikinui Aquifer Sector, Streams, Community Plan and Growth Boundaries
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Water demand based on population growth will require less than 10,000 gallons per day (gpd)
of additional supply. DHHL 22,860 acres represent an additional 76,500 gpd of future
demand. Agricultural irrigation needs are difficult to assess but conservatively estimated at
180,000 gpd.
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Figure ES.11 Kahikinui Aquifer Sector Resources and 2035 Demand (MGD)
40

35

30 Groundwater SY

25
M Selected Demand
20

15

Import (surface water/MDWS

10 Upcountry System)

0 —

Table ES.8 Kahikinui Selected Demand Scenario and Supply Options

DEMAND (GPD) 2015 2020 2025 2030 2035
MDWS Potable* 35575 | 37,392 39,298 41,293 43,405
DHHL Potable 0 63,000 63,000 63,000 63,000
Total Potable: 35575 | 100,392 | 102,298 | 104,293 | 106,405
MDWS Non Potable** 5,274 5,544 5,826 6,122 6,435
DHHL Non Potable 0 13,500 13,500 13,500 13,500
Agriculture, Non Potable 180,000 180,000 180,000 180,000 180,000
Total Non-Potable 185274 |199,0a4 | 199326 | 199,622 | 199,935
TOTAL DEMAND 220,849 |299,436 |301,624 |303,915 | 306,340
SUPPLY (GPD)
TD:;EIE L‘;i ID”p Catci@R 2 76,500 76,500 76,500 76,500
Ez:]att’:f/ifzz vAngteArerzfort 35,575 | 37,392 39,298 41,293 | 43,405
g‘r’:&iztvs:t'srsurface and 185,274 | 185,544 185,826 | 186,122 | 186,435
TOTAL SUPPLY 220,849 |299,436 |[301,624 |303,915 | 306,340

*Kanaio

**Kaupo

*** Po’okela well in Central ASEA can backup Upper Kula System which receives Ko'olau ASEA surface water from

Haipuaena, Waikamaoi, and Puohokamu streams.
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ES.5.6 Lahaina Aquifer Sector Synopsis

The population of West Maui is projected by the Maui Island Plan to increase by 64% to 39,911
people by 2035. Population growth based demand would increase from about 9 mgd to 16
mgd, within a range of 14 — 17 mgd. All water supply used in the region, including groundwater
and surface water, is generated within the Lahaina Aquifer Sector. While most public water
supply on the island is provided by the Maui Department of Water Supply, the Lahaina region is
also served by multiple privately owned water purveyors that provide potable and non-potable
water.

Figure ES.12 Lahaina Aquifer Sector, Community Plan, Growth Boundaries and Municipal
Water Systems
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Groundwater sustainable yield (SY) of 34 mgd can satisfy projected population growth based
demand by 2035. The growth in irrigation demand currently served by surface and recycled
water is highly uncertain but assumed to increase at an equal rate as visitor units. With no
significant anticipated increase in agricultural irrigation, total 2035 demand will be about 35
mgd. Interim Instream Flow Standards (lIFS) are addressed for a portion of the Lahaina streams
in 2018. Increased reliance on groundwater to provide for future potable needs and a seasonal
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approach to surface and groundwater use is consistent with anticipated stream restoration in
the region. About 2 mgd of recycled water, targeted conservation and committed watershed
augmentation can sustainably diversify supply to address climatic changes and a potential
decreased water supplies.

Figure ES.13 Lahaina Aquifer Sector Resources and 2035 Demand (MGD)
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Table ES.9 Lahaina Selected Demand Scenario and Supply Options

DEMAND (MGD) 2014 2015 2020 2025 2030 2035
Domestic Potable 0.036 0.037 0.042 0.049 0.055 0.060
MDWS Potable 5.478 5.574 6.393 7.442 8.315 9.191
Municipal Private Potable 3.757 3.823 4.384 5.104 5.703 6.303
Total Potable Demand 9.271 9.434 10.819 12.595 14.073 15.554
Irrigation Non-Potable 13.000 13.065 13.392 13.720 14.178 14.876
Agriculture Non-Potable 4.000 4.000 4.000 4.000 4.000 4.000
Total Non-Potable Demand 17.000 17.065 17.392 17.720 18.178 18.876
TOTAL DEMAND 26.271 26.499 | 28.211 | 30.315 | 32.251 | 34.430
SUPPLY

Potable Surface Water 3.300 3.300 3.300 2.500 2.500 2.500
Potable Groundwater 5.971 6.134 7.519 10.095 11.573 13.054
Total Potable Supply 9.271 9.434 | 10.819 | 12.595 | 14.073 | 15.554
Recycled R-1 1.330 1.330 2.000 3.000 5.230 5.230
Conservation 8% per capita 0.000 0.000 0.410 0.820 1.229 1.639
Non-Potable Supply (Brackish

GW/Surface water subject to IIFS 15.670 15.735 | 14.982 | 13.901 | 11.719 | 12.007
TOTAL SUPPLY 26.271 26.499 | 28.211 | 30.315 | 32.251 | 34.430
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ES.6 Island Wide Projected Water Demand and Supply

Population is projected to increase island-wide 31% from 157,087 to 207,000 in 2035. Based on
the County General Plan and socio-economic forecast, Kihei-Makena and West Maui
Community Plan areas will have increasing shares of the island population. 16.8 million visitors
vacation on Maui each year, an estimated 46,000 visitors a day. The lion’s share of projected

water use is for non-potable needs, primarily agricultural irrigation. Total 2035 demand is
projected to 272.66 million gallons per day (MGD).

Figure ES.14 Potable and Non Potable Demand Maui Island (MGD)
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The selected population growth based demand scenario is compared to ultimate build-out of
County zoning and Department of Hawaiian Homeland land use designations. Build-out, or full
utilization of agricultural zoned land is not deemed realistic over the planning period and is
highly variable depending on region, crops, ambient rainfall and other factors.

Table ES.9 Zoning Build-Out Based Water Demand, Maui Island (MGD)

County Zoning Designations Excl. Agricultural 94.87
DHHL Land Use Based 51.51
County Zoning Excluding Agricultural, DHHL 144.07
Total Land Use Based, Incl. Agricultural 1,007.08

MDWS based on CWRM Reports, DHHL plans, Maui County Planning Department zoning.
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Water resources to meet projected demand on an island wide basis are illustrated in the chart
below. Conventional water resource transports are indicated, as well as alternative resources —
recycled wastewater, fog drip and conservation.

Figure ES.15 Water Resource Supply Maui Island (MGD)
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WAILUKU 17.11 9.09 39.23 2.28 4.65 67.71
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HANA 0.92 1.46 0.00 0.00 2.38
KAHIKINUI 0.19 0.00 0.04 0.08 0.00 0.31
LAHAINA 13.05 14.51 5.23 1.64 32.79
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EXECUTIVE SUMMARY

ES.7 General Recommendations and Implementation

A combination of resource augmentation, developing and expanding the use of alternative
resources and conservation measures can delay the need for source development and diversify
our water supply to prepare us for climate change impacts. This update to the Water Use and
Development attempts to address many questions and concerns that pertain to water resource
use and management to help define responsibilities and needs. The recommended water
resource allocations should guide and support planned growth consistent with the adopted
General Plan and the Directed Growth Strategy. Together, the Water Use and Development
Plan and the Maui Island Plan make up a framework to ensure that land use and infrastructure
planning are integrated and provide guidance for resource use and infrastructure development.

Water Resource Sustainability is the foundation of responsible use and development of the
island’s water resources. Key strategies that address water quality, conservation, water
resource protection and restoration apply island wide and reflect overall goals adopted in the
Maui Island Plan. It is expected that the consultation process and Ka Pa‘akai analysis initiated
for this plan will continue in order to identify and protect native Hawaiian cultural, historical
and natural resources and help ensure native Hawaiian customary and traditional rights.

Time frames for implementation, lead roles of agencies and organizations tasked with actions
to implement the policies and strategies are identified but expected to be further defined.
Actual implementation will depend on level of funding, detailed project design and planning,
and other factors. The WUDP does not legally bind the agencies and organizations to
implement adopted strategies and activities, rather the plan provides a guidance for land use
and infrastructure, including the county capital improvement program, over the planning
period.
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INTRODUCTION

The Water Use and Development Plan (WUDP) is part of the Hawai'i Water Plan which serves
as a comprehensive, long-range planning guide for use by the Commission on Water Resource
Management (CWRM) for the protection, conservation, and management of Hawai'i‘s water
resources. The WUDP aids CWRM and the County in the conservation, development, and use of
the water resources of the County. The Maui County WUDP was adopted by Maui County
ordinance and endorsed by the Mayor on October 19, 1990 and accepted by the CWRM on
November 14, 1990 and is being incrementally updated for each island. This document is the
Maui Island WUDP, a component of the Maui County WUDP. The plan is based on hydrologic
units as required by the State Water Code and the planning period extends to 2035. There are
six Aquifer Sector Areas with a total sustainable yield of 427 million gallons per day (mgd) of
groundwater.

Figure 1-1 Commission on Water Resource Management Aquifer Management Sectors and Systems
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1.0 REGULATORY FRAMEWORK
1.1 State Regulatory Framework
State Constitution

Under Article XI, Section 7, of the State Constitution, “The State has an obligation to protect,
control, and regulate the use of Hawai'i's water resources for the benefit of its people.” This is
the essence the Public Trust Doctrine which considers both the public's right to use and enjoy
trust resources, and the private property rights that may exist in the use and possession of trust
resources. However, the balancing of public and private interests begins with a presumption in
favor of public use, access, and enjoyment.

State Water Code

In 1987, the State Legislature passed the State Water Code (Hawai'i Revised Statutes, Chapter
174-C) to “protect, control, and regulate the use of Hawai'i’s water resources for the benefit of
its People.” It provided for a Commission on Water Resource Management (CWRM) to
administer the Water Code and protect and enhance the water resources of the state of
Hawai'i through wise and responsible management.

HRS §174-C-2(c) specifies, “The State Water Code shall be liberally interpreted to obtain
maximum beneficial use of the waters of the State for purposes such as domestic uses,
aquaculture uses, irrigation and other agricultural uses, power development, and commercial
and industrial uses. However, adequate provision shall be made for the protection of traditional
and customary Hawaiian rights, the protection and procreation of fish and wildlife, the
maintenance of proper ecological balance and scenic beauty, and the preservation and
enhancement of waters of the State for municipal uses, public recreation, public water supply,
agriculture, and navigation. Such objectives are declared to be in the public interest.” The
CWRM is charged with balancing public trust purposes and other beneficial uses.

The Water Code required formulation of a Hawai'i Water Plan, which serves as a dynamic, long
range planning guide for the Commission in its functions through an integrated program for the
protection, conservation, and management of the waters of the State. The Hawai'i Water Plan
consists of the Water Resource Protection Plan, Water Quality Plan, State Water Projects Plan,
Agricultural Water Use and Development Plan (AWUDP), and County Water Use and
Development Plans (WUDP) prepared by each county and adopted by its county council and the
CWRM.
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Figure 1-2 Law and Policy Framework for Water Resource Management in Hawai’i
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Hawai'i Climate Change Adaptation Priority Guidelines, Figure 7, Law and Policy Framework for
Water Resource Management in Hawai'i

Public Trust Doctrine

The Hawai'i Supreme Court has identified four trust purposes which are equally protected
under the law, three found In the Matter of Water Use Permit Applications, Petitions for Interim
Instream Flow Standard Amendments, and Petitions for Water Reservations for the Waiahole
Ditch Combined Contested Case Hearing, and a fourth in its 2004 decision, In the Matter of the
Contested Case Hearing on Water Use, Well Construction, and Pump Installation Permit
Applications, filed by Waiola o Moloka'i, Inc. and Moloka'i Ranch, Limited.

e Maintenance of waters in their natural state;

e Domestic water use of the general public, particularly drinking water;

e The exercise of Native Hawaiian and traditional and customary rights, including
appurtenant rights; and

e Reservations of water for Hawaiian Home Land allotments.

The Court also identified the following principles for the water resources trust, which apply to
both surface and groundwater resources.

e The State has both the authority and duty to preserve the rights of present and future
generations in the waters of the State;

e This authority empowers the State to revisit prior diversions and allocations, even those
made with due consideration of their effect on the public trust;

e The State also bears the affirmative duty to take the public trust into account in the
planning and allocation of water resources and to protect public trust uses whenever
feasible;
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e Competing public and private water uses must be weighed on a case-by-case basis, and
any balancing between public and private purposes begins with a presumption in favor
of public use, access, and enjoyment;

e There is a higher level of scrutiny for private commercial uses, with the burden
ultimately lying with those seeking or approving such uses to justify them in light of the
purposes protected by the trust; and

e Reason and necessity dictate that the public trust may have to accommodate uses
inconsistent with the mandate of protection, to the unavoidable impairment of public
instream uses and values. Offstream use is not precluded but requires that all uses,
offstream or instream, public or private, promote the best economic and social interests
of the people of the State.

The Precautionary Principle

The precautionary principle (or precautionary approach) states that if an action or policy has a
suspected risk of causing harm to the public or to the environment, in the absence of a
consensus on scientific evidence that the action or policy is not harmful, the burden of proof
that it is not harmful falls on those taking an action that may or may not be a risk to public or
environmental health. The principle is used by policy makers to justify discretionary decisions in
situations where there is the possibility of harm from making a certain decision (e.g. taking a
particular course of action) when extensive scientific knowledge on the matter is lacking. The
principle implies that there is a social responsibility to protect the public from exposure to
harm, when scientific investigation has found a plausible risk. These protections can be relaxed
only if further scientific findings emerge that provide sound evidence that no harm will result.
The Maui Island Plan (MIP) requires that Native Hawaiian water rights be incorporated into
water planning.

According to the State of Hawai'i Water Plan, Water Resources Protection Plan, when scientific
evidence is preliminary and not conclusive regarding the management of the water resources
trust, it is prudent to adopt “precautionary principles.” The Hawai'i Supreme Court’s
interpretation as explained in the Waiahole Water Case is as follows:

e As with any general principle, its meaning must vary according to the situation and can
only develop over time. At a minimum, the absence of firm scientific proof should not
tie the Water Commission’s hands in adopting reasonable measures designed to further
the public interest.

e The precautionary principle simply restates the commission’s duties under the State
Constitution and the State Code. The lack of full scientific certainty does not extinguish
the presumption in favor of public trust purposes or vitiates the Water Commission’s
affirmative duty to protect such purposes wherever feasible. Nor does its present
inability to fulfill the instream use protection framework render the statute’s directives
any less mandatory. In requiring the Water Commission to establish instream flow
standards at an early planning stage, the State Water Code contemplates the


https://en.wikipedia.org/wiki/General_public
https://en.wikipedia.org/wiki/Natural_environment
https://en.wikipedia.org/wiki/Scientific_consensus
https://en.wikipedia.org/wiki/Scientific_consensus
https://en.wikipedia.org/wiki/Legal_burden_of_proof
https://en.wikipedia.org/wiki/Social_responsibility
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designation of the standards based not only on scientifically proven facts, but also on
future predictions, generalized assumptions, and policy judgments. Neither the State
Constitution nor the State Water Code constrains the Water Commission to wait for full
scientific certainty in fulfilling its duty toward the public interest in minimum instream
flows.

The Court’s linking of the Public Trust Doctrine to the precautionary principle offers significant
guidance to water resource management. The tenets of the precautionary principle state that:

e There is a duty to take anticipatory action to prevent harm to public resources;

e There is an obligation to examine the full range of alternatives before starting a new
activity and in using new technologies, processes, and chemicals; and

e Decisions should be open, informed, and democratic and include affected parties.

In this regard, “precautionary actions” may include:

e Anticipatory and preventive actions;

e Actions that increase rather than decrease options;

e Actions that can be monitored and reversed;

e Actions that increase resilience, health, and the integrity of the whole system; and
e Actions that enhance diversity.

The Public Trust Doctrine establishes a general duty to take precautionary actions and thus
shifts the burden of proof to non-trust purposes and requires preventive action in the face of
uncertainty.! Note that, while these principles are directed at surface water resources, they
apply equally to groundwater resources.

Water Rights and Uses

The State Water Code? and the common law govern water rights and uses in Hawai'i. According
to the State of Hawai'i Water Plan, Water Resource Protection Plan3 the State Water Code
preserved appurtenant rights but not correlative and riparian rights in designated water
management areas. Thus, when a groundwater management area is designated, existing
correlative uses within that area can be issued water use permits under the existing use
provisions of the State Water Code, but unexercised correlative rights are extinguished.
Similarly, when a surface water management area is designated, existing riparian uses within
that area are eligible for water use permits as existing uses, but unexercised riparian rights are
extinguished. Furthermore, the Hawai'i Supreme Court has ruled that when there is an
undisputed, direct interrelationship between the surface and groundwaters, designation of a
groundwater management area subjects both ground and surface water diversions from the

1 State Water Resources Protection Plan, p 2-5.
2 HRS 174C, §§ 174C-1 to 174C-101.
3 State Water Resources Protection Plan, p 2-6.
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designated area to the statutory permit requirement.* Presumably, permits would also be
required for ground and surface water diversions when the interrelationship occurs in a surface
water management area.

While water use permits are required only in designated water management areas and the
common law on water rights and uses continue to apply in non-designated areas, other
provisions of the State Water Code apply throughout the state. Thus, for example, well
construction and pump installation permits are required for any new or modified groundwater
use, and stream diversion and stream alteration permits are required for any new or modified
surface water diversions. If the proposed stream diversion will affect the existing instream flow
standard, a successful petition to amend the interim instream flow standard is also required.

Riparian Rights

Riparian rights are rights of land adjoining natural watercourses and are the surface water
equivalent of correlative rights to groundwaters; i.e., the use has to be on the riparian lands,
the use has to be reasonable, and the exercise of those rights cannot actually harm the
reasonable use of those waters by other riparian landowners. The Court had originally stated
that the right was to the natural flow of the stream without substantial diminution and in the
shape and size given it by nature>, but later concluded that the right should evolve in
accordance with changing needs and circumstances. Thus, in order to maintain 