

















801 Kohala Aquifer Sector Area

east. It is comprised of several smaller rural and plantation water systems formerly served by
various sources, including the Kohala Ditch, and the Lindsey, Watt and Hapahapai Tunnels. The
system is currently served by Hawi Deep Wells No. 1 and 2, drilled in 1975 and 1993
respectively. Eight operational zones are served through a combination of three booster pump
stations and five storage tanks. As a result of merging and discontinuation of the tunnel sources,
five other storage tanks in the system are currently not in service.

The Halaula Water System serves Ainakea Village and Halawa. The plantation, as part of its
Halaula employee subdivision, improved the water system in this area and turned it over to the
Water Department. Once supplied by Bond Tunnel No. 1, the system has been interconnected
with and now relies on the Hawi WS to the west for its supply. A single tank maintains the
storage requirements of the system.

The Makapala-Niulii Water System is a small water system serving the residents and small
business firms in the area. These customers were serviced formerly by a plantation system. The
closing of the plantation left this area without a managed water system. With State funds, the old
water system, consisting of galvanized pipelines and small redwood storage tanks, was
renovated. The new system, which began in 1982, also provides fire protection. The system
continues to be supplied by Murphy Tunnel; however, DWS is currently developing a well
source at the Makalapa Tank site on Makalapa Road.

The Waimea Water System extends along Mamalahoa Highway and surrounding areas from
Kawaihae to the two connections to the Haina Water System at the judicial boundary near Mud
Lane. It spans three aquifer sector areas; however, the majority of the service area is within the
Kohala ASEA, including the majority of Waimea Village, and the areas north of Mamalahoa
Highway from Kawaihae to the Kamuela Highlands subdivision. Since 1950, improvements to
the system have increased reservoir capacity, enlarged the distribution pipelines, and extended
the system to meet the growth of this rapidly developing community. The principal sources for
the Waimea Water System are the mountain supplies from Waikoloa Stream, first developed in
1925, and the Kohakohau Stream diversion which was completed in 1971. Today, the system
has been expanded to include seven tanks spanning eight pressure zones. The stream sources
have recently been supplemented by the Parker Ranch well, which taps a high-level groundwater
source. Due to its origin in the wet mountain regions of the Kohala Mountain forest reserve, the
surface water is treated at the Waimea Water Treatment Plant by conventional filtration for odor
and color control, and for corrosion control and disinfection. The surface water is blended with
the groundwater at the WWTP before distribution.

The Waimea area is subject to extremes in climactic conditions as reflected in stream flows of
flood portions at times, and periods of extended low flows during drought weather. For this
reason, the Waimea Water System has four large reservoirs with the combined capacity to store
158.5 million gallons of untreated water.

DWS water use is subcategorized separately for the Kohala ASEA, and the Hawi, Waimanu, and
Mahukona ASYAs in Tables 801-7, 801-7a, 801-7b, and 801-7c to the extent possible based on
available meter data and is depicted in Figures 801-7, 801-7a, 801-7b, and 801-7c, respectively.
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801 Kohala Aquifer Sector Area

“Other Municipal” includes facilities such as schools, and various commercial, government,
medical and nonprofit entities which have mixed water use and cannot be specifically allocated

to the other categories.

Table 801-7: DWS Existing Water Use by Categories — Kohala Aquifer Sector Area

DWS Purveyed
CWRM Water Use Water Use
Category (MGD) Percent of Total
Domestic 111 73.0
Industrial 0.00 0.3
Irrigation 0.00 0.0
Agriculture 0.10 6.4
Military 0.00 0.0
Other Municipal 0.31 20.3
Total 1.53 100.0

Figure 801-7: DWS Existing Water Use by Categories — Kohala Aquifer Sector Area

Page 801-24

Other Municipal
20.3%

Military 0.0%
Agriculture 6.4%
Irrigation 0.0%
Industrial 0.3%

Domestic 73.0%

Hawaii County

Water Use and Development Plan Update



801 Kohala Aquifer Sector Area

Table 801-7a: DWS Existing Water Use by Categories — Hawi Aquifer System Area [80101]

DWS Purveyed
CWRM Water Use Water Use
Category (MGD) Percent of Total
Domestic 0.42 83.3
Industrial 0.00 0.0
Irrigation 0.00 0.0
Agriculture 0.04 7.5
Military 0.00 0.0
Other Municipal 0.05 9.2
Total 0.50 100.0

Figure 801-7a:

DWS Existing Water Use by Categories — Hawi Aquifer System Area
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801 Kohala Aquifer Sector Area

Table 801-7b: DWS Existing Water Use by Categories — Waimanu Aquifer System Area
[80102]

DWS Purveyed

CWRM Water Use Water Use
Category (MGD) Percent of Total
Domestic 0.07 96.8
Industrial 0.00 0.0
Irrigation 0.00 0.0
Agriculture 0.00 0.0
Military 0.00 0.0
Other Municipal 0.00 3.2
Total 0.08 100.0

Figure 801-7b:

Domestic 96.8%

DWS Existing Water Use by Categories — Waimanu Aquifer System Area
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801 Kohala Aquifer Sector Area

Table 801-10a:

Hawaii County General Plan Full Build-Out Water Demand Projection —
Hawi Aquifer System Area [80101]

Water Demand

LUPAG Class CWRM Category (mgd)

Urban Domestic/Irrigation/Municipal 6.5
Urban Expansion | Domestic/Irrigation/Municipal 0.0
Resort Irrigation/Municipal 0.0
Industrial Industrial 0.2
Agriculture Agriculture 67.5
University Irrigation/Municipal 0.0
Rural Irrigation/Municipal 0.0
DHHL Irrigation/Municipal 0.0
TOTAL w/o Ag* 6.8
TOTAL w/ Ag* 74.2

* Demand scenarios without and with agricultural demands represent the potential minimum and maximum
agricultural demand, respectively, with the expectation that the actual demand will fall somewhere in between.

Table 801-11a:

County Zoning Full Build-Out Water Demand Projection — Hawi Aquifer

System Area [80101]

Water Demand

Zoning Class CWRM Category (mgd)

Residential Domestic/lrrigation/Municipal 0.8
Resort Irrigation/Municipal 0.0
Commercial Municipal 0.1
Industrial Industrial 0.2
Agriculture Agriculture 66.6
DHHL Irrigation/Municipal 0.0
TOTAL w/o Ag* 11
TOTAL w/ Ag* 67.7

* Demand scenarios without and with agricultural demands represent the potential minimum and maximum
agricultural demand, respectively, with the expectation that the actual demand will fall somewhere in between.

Hawaii County
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801 Kohala Aquifer Sector Area

Table 801-10b:

Hawaii County General Plan Full Build-Out Water Demand Projection —
Waimanu Aquifer System Area [80102]

Water Demand

LUPAG Class CWRM Category (mgd)

Urban Domestic/Irrigation/Municipal 0.7
Urban Expansion | Domestic/Irrigation/Municipal 0.0
Resort Irrigation/Municipal 0.0
Industrial Industrial 0.0
Agriculture Agriculture 9.4
University Irrigation/Municipal 0.0
Rural Irrigation/Municipal 0.1
DHHL Irrigation/Municipal 0.0
TOTAL w/o Ag* 0.8
TOTAL w/ Ag* 10.2

* Demand scenarios without and with agricultural demands represent the potential minimum and maximum
agricultural demand, respectively, with the expectation that the actual demand will fall somewhere in between.

Table 801-11b:

County Zoning Full Build-Out Water Demand Projection — Waimanu

Aquifer System Area [80102]

Water Demand

Zoning Class CWRM Category (mgd)

Residential Domestic/lrrigation/Municipal 0.1
Resort Irrigation/Municipal 0.0
Commercial Municipal 0.0
Industrial Industrial 0.0
Agriculture Agriculture 9.3
DHHL Irrigation/Municipal 0.0
TOTAL w/o Ag* 0.1
TOTAL w/ Ag* 9.3

* Demand scenarios without and with agricultural demands represent the potential minimum and maximum
agricultural demand, respectively, with the expectation that the actual demand will fall somewhere in between.
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Table 801-10c:

Hawaii County General Plan Full Build-Out Water Demand Projection —

Mahukona Aquifer System Area [80103]

Water Demand

LUPAG Class CWRM Category (mgd)

Urban Domestic/Irrigation/Municipal 21.2
Urban Expansion | Domestic/Irrigation/Municipal 6.5
Resort Irrigation/Municipal 0.8
Industrial Industrial 1.1
Agriculture Agriculture 90.6
University Irrigation/Municipal 0.0
Rural Irrigation/Municipal 0.6
DHHL Irrigation/Municipal 2.4
TOTAL w/o Ag* 32.6
TOTAL w/ Ag* 123.2

801 Kohala Aquifer Sector Area

* Demand scenarios without and with agricultural demands represent the potential minimum and maximum
agricultural demand, respectively, with the expectation that the actual demand will fall somewhere in between.

Table 801-11c:  County Zoning Full Build-Out Water Demand Projection — Mahukona

Aquifer System Area [80103]

Water Demand

Zoning Class CWRM Category (mgd)

Residential Domestic/lrrigation/Municipal 3.9
Resort Irrigation/Municipal 0.3
Commercial Municipal 0.7
Industrial Industrial 0.4
Agriculture Agriculture 89.7
DHHL Irrigation/Municipal 2.4
TOTAL w/o Ag* 7.7
TOTAL w/ Ag* 97.4

* Demand scenarios without and with agricultural demands represent the potential minimum and maximum
agricultural demand, respectively, with the expectation that the actual demand will fall somewhere in between.

801.4.2.1 Refine Land Use Based Projection

801.4.2.1.1  State Water Projects Plan

The total projected demand to the year 2020 for 22 State Water Projects within the Kohala
ASEA is 3.70 mgd, using 1.79 mgd potable, 1.83 mgd nonpotable, and 0.08 mgd nonpotable
using potable. These demands may account for between 30 percent and 90 percent of the total
water demand in the sector area, depending on the actual agricultural water usage. The project
which will generate the most significant demand, with the exception of DHHL projects, which
are covered separately, is listed in Table 801-12. Projects with large demands greater than 1
mgd may require State funding to develop resources and infrastructure necessary to provide
water service.
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801 Kohala Aquifer Sector Area

Table 801-12: Future State Water Projects to Generate Significant Demands

State 2020 Demand
Project Name Primary Use Department (mgd)
Waimea Irrigation System Nonpotable DOA 1.83

801.4.2.1.2  State Department of Hawaiian Home Lands
The DHHL owns several tracts of land within the Kohala ASEA.

The Kawaihae Tract is comprised of over 10,000 acres of a wide variety of terrain and climate
from the Kohala Coast to the Kohala Mountains. Existing usage of the land includes the 196-lot
Kawaihae Unit 1 residential subdivision, which is temporarily being served by the privately
owned Kohala Ranch water system; and the 90-acre Kaei Hana Il industrial subdivision,
currently being served by the DWS Kawaihae-Lalamilo-Puako water system. The rest of the
land is used for cattle and horse grazing. The projected demand of 2.04 mgd of potable water
will be met either through development of new well sources through partnership with DWS or
acquiring a portion of Ouli-1 well production.

The Pauahi and Keoniki Tracts are located northwest of Waimea Village covering 600 and 230
acres, respectively. Upper Lalamilo is a 230-acre tract located on the south side of Kawaihae
Road. All three tracts fall within the service area of the DWS Waimea Water System. DWS has
estimated an allocation of 0.08 mgd of the 0.32 mgd required by the proposed developments;
therefore, DHHL would need to partner with DWS to develop additional sources for the
projected needs.

Two of the three Puukapu Tracts are situated within the Kohala ASEA. Puukapu 2 is located in
the general area above Puukapu Homesteads mauka of Mamalahoa Highway, and Puukapu 3 is
located in the hillside north of Waimea Village within the service area of the DWS Waimea WS.
The projected demand is 0.004 mgd.

The Upolu Point Lot is composed of 37 acres of several existing buildings currently serviced by
the DWS Hawi-Kokoiki Water System. The Waimanu Tract is a 200-acre tract on the eastern
side of the Kohala Mountains with no vehicular access and designated for Conservation use.
Currently there are no recommended actions for either tract regarding water supply resources or
infrastructure.

801.4.2.1.3  Agricultural Water Use and Development Plan

There is no information available in the AWUDP specific to activity within the Kohala ASEA to
further refine projections.
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801 Kohala Aquifer Sector Area

801.4.3 Water Use Unit Rates

Water use unit rates are based on the Water System Standards as discussed in Chapter 1, and
single family residential (Low Density Urban category of the General Plan and RS-7.5 and
greater or Single-Family Residential categories of one lot per 7,500 acres or larger of County
Zoning) consumption is 1,000 gallons per unit for South Kohala, and 400 gallons per unit for
North Kohala based on historical consumption data.

801.4.4 5-Year Incremental Water Demand Projection to the Year 2025

The following section presents 5-year incremental water demand projections to the year 2025 for
the Kohala ASEA and the Hawi, Waimanu, and Mahukona ASY As separately. The projected
low, medium, and high growth rates are listed in Tables 801-13, 801-13a, 801-13b, and 801-13c
for the sector and system areas, respectively, and are graphed in Figures 809-8, 809-8a, and 801-
8b, and 801-8c. Potable and nonpotable water demands are also differentiated.

Figures 801-8, 801-8a, 801-8b, and 801-8c illustrate the magnitude of the sustainable yield, both
LUPAG and Zoning full build-out water use, and water use projection through the year 2025
focusing on Medium Growth Rate B, for the sector and system areas, respectively. Figures 801-
9, 801-9a, 801-9b, and 801-9c show the breakdown of water demand projections by CWRM
categories through the year 2025. Tables 801-14, 801-14a, 801-14b, and 801-14c summarize
these figures for the sector and system areas, respectively.

801.4.4.1 Kohala Aquifer Sector Area

Table 801-13: Water Demand Projection — Kohala Aquifer Sector Area

Without Agricultural Demands* (mgd) | With Agricultural Demands* (mgd)
GROWTH RATE A 2005 | 2010 | 2015 | 2020 | 2025 | 2005 | 2010 | 2015 | 2020 | 2025
Total 2.3 2.7 3.1 3.7 4.3 6.5 7.6 8.8| 10.3| 12.0
Potable 2.3 2.7 3.1 3.7 4.3 2.3 2.7 3.1 3.7 4.3
Nonpotable 0.0 0.0 0.0 0.0 0.0 4.2 4.9 5.7 6.6 7.8
GROWTH RATE B 2005 | 2010 | 2015 | 2020 | 2025 | 2005 | 2010 | 2015 | 2020 | 2025
Total 2.3 2.7 3.2 3.7 4.3 6.5 7.6 89| 105| 123
Potable 2.3 2.7 3.2 3.7 4.3 2.3 2.7 3.2 3.7 4.3
Nonpotable 0.0 0.0 0.0 0.0 0.0 4.2 4.9 5.7 6.7 7.9
GROWTH RATE C 2005 | 2010 | 2015 | 2020 | 2025 | 2005 | 2010 | 2015 | 2020 | 2025
Total 2.3 2.8 3.3 3.9 4.6 6.5 7.8 9.2 ] 11.0| 13.0
Potable 2.3 2.8 3.3 3.9 4.6 2.3 2.8 3.3 3.9 4.6
Nonpotable 0.0 0.0 0.0 0.0 0.0 4.2 5.0 5.9 7.1 8.4

* Demand scenarios without and with agricultural demands represent the potential minimum and maximum
agricultural demand, respectively, with the expectation that the actual demand will fall somewhere in between.
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801 Kohala Aquifer Sector Area

| Figure 801-8: Water Demand Projection Summary — Kohala Aquifer Sector Area
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Table 801-14: Medium Growth Rate B Water Demand Projection by Category — Kohala
Aquifer Sector Area

Water Use 2005 2010 2015 2020 2025
Category (mgd) | (mgd) | (mgd) | (mgd)| (mgd)
Total without Ag* 2.3 2.7 3.2 3.7 4.3
Total with Ag* 6.5 7.6 8.9 10.5 12.3
Domestic 0.1 0.1 0.2 0.2 0.2
Industrial 0.0 0.0 0.0 0.0 0.0
Irrigation 0.0 0.0 0.0 0.0 0.0
Agriculture 4.2 4.9 5.7 6.7 7.9
Military 0.0 0.0 0.0 0.0 0.0
Municipal 2.2 2.6 3.0 3.5 4.1
Potable 2.3 2.7 3.2 3.7 4.3
Nonpotable w/o Ag* 0.0 0.0 0.0 0.0 0.0
Nonpotable w/ Ag* 4.2 4.9 5.7 6.7 7.9
DWS 15 1.8 2.1 2.5 2.9

* Demand scenarios without and with agricultural demands represent the potential minimum and maximum
agricultural demand, respectively, with the expectation that the actual demand will fall somewhere in between.
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801 Kohala Aquifer Sector Area

Figure 801-9: Medium Growth Rate B Water Demand Projections and Full Build-Out -
Kohala Aquifer Sector Area
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* Demand scenarios without and with agricultural demands represent the potential minimum and maximum
agricultural demand, respectively, with the expectation that the actual demand will fall somewhere in between.

** The LUPAG and Zoning scenarios represent demand from full build-out to the maximum density allowed and are
not associated with a timeline. The B scenario represents the 5-year incremental demand based on Growth Rate B
population projections, with “Potable” representing the potable component, “N-P” representing the nonpotable
component and “Total” representing the sum of the two.
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801 Kohala Aquifer Sector Area

Figure 801-10: Medium Growth Rate B Water Demand Projection by Category — Kohala
Aquifer Sector Area

14.0
Legend* **
12.0 -
= Potable
mmm N-P w/ Ag
10.0 -
mmm N-P w/o Ag
Domestic
8.0 Industrial
D . .
O Irrigation
= :
6.0 Agriculture
Military
4.0 | Municipal
—e— Tot W/ Ag
20 - —e— Tot w/o Ag
0.0 A —— T [ — T
2005 2010 2015 2020 2025
Year

* Demand scenarios without and with agricultural demands represent the potential minimum and maximum
agricultural demand, respectively, with the expectation that the actual demand will fall somewhere in between.
** "N-P” represents the nonpotable component of the demand.
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801.4.4.2

Table 801-13a:

Hawi Aquifer System Area [80101]

Water Demand Projection — Hawi Aquifer System Area [80101]

Without Agricultural Demands* (mgd)

With Agricultural Demands’ (mgd)

GROWTH RATE A 2005 | 2010 | 2015| 2020 | 2025 | 2005 | 2010 | 2015 | 2020 | 2025
Total 0.5 0.6 0.7 0.9 1.1 2.2 2.6 3.1 3.7 4.4
Potable 0.5 0.6 0.7 0.9 11 0.5 0.6 0.7 0.9 11
Nonpotable 0.0 0.0 0.0 0.0 0.0 1.7 2.0 2.4 2.8 3.3
GROWTH RATE B 2005 | 2010 | 2015 | 2020 | 2025 | 2005 | 2010 | 2015 | 2020 | 2025
Total 0.5 0.6 0.8 0.9 1.1 2.2 2.6 3.2 3.8 4.5
Potable 0.5 0.6 0.8 0.9 11 0.5 0.6 0.8 0.9 11
Nonpotable 0.0 0.0 0.0 0.0 0.0 1.7 2.0 2.4 2.9 3.4
GROWTH RATE C 2005 | 2010 | 2015 | 2020 | 2025 | 2005 | 2010 | 2015 | 2020 | 2025
Total 0.5 0.6 0.8 0.9 1.1 2.2 2.7 3.3 3.9 4.7
Potable 0.5 0.6 0.8 0.9 11 0.5 0.6 0.8 0.9 1.1
Nonpotable 0.0 0.0 0.0 0.0 0.0 1.7 2.0 2.5 3.0 3.6
* Demand scenarios without and with agricultural demands represent the potential minimum and maximum
agricultural demand, respectively, with the expectation that the actual demand will fall somewhere in between.
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Figure 801-8a:

Water Demand Projection Summary — Hawi Aquifer System Area
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* Demand scenarios without and with agricultural demands represent the potential minimum and maximum

agricultural demand, respectively, with the expectation that the actual demand will fall somewhere in between.

Table 801-14a:

Medium Growth Rate B Water Demand Projection by Category — Hawi

Aquifer System Area [80101]

Water Use 2005 2010 2015 2020 2025
Category (mgd) | (mgd) | (mgd) | (mgd)| (mgd)
Total without Ag* 0.5 0.6 0.8 0.9 1.1
Total with Ag* 2.2 2.6 3.2 3.8 4.5
Domestic 0.0 0.0 0.0 0.1 0.1
Industrial 0.0 0.0 0.0 0.0 0.0
Irrigation 0.0 0.0 0.0 0.0 0.0
Agriculture 1.7 2.0 2.4 2.9 3.4
Military 0.0 0.0 0.0 0.0 0.0
Municipal 0.5 0.6 0.7 0.9 1.0
Potable 0.5 0.6 0.8 0.9 1.1
Nonpotable w/o Ag* 0.0 0.0 0.0 0.0 0.0
Nonpotable w/ Ag* 1.7 2.0 2.4 2.9 3.4
DWS 0.5 0.6 0.7 0.9 1.0

* Demand scenarios without and with agricultural demands represent the potential minimum and maximum

agricultural demand, respectively, with the expectation that the actual demand will fall somewhere in between.

2025
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Figure 801-9a: Medium Growth Rate B Water Demand Projections and Full Build-Out -
Hawi Aquifer System Area [80101]
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* Demand scenarios without and with agricultural demands represent the potential minimum and maximum
agricultural demand, respectively, with the expectation that the actual demand will fall somewhere in between.

** The LUPAG and Zoning scenarios represent demand from full build-out to the maximum density allowed and are
not associated with a timeline. The B scenario represents the 5-year incremental demand based on Growth Rate B
population projections, with “Potable” representing the potable component, “N-P” representing the nonpotable
component and “Total” representing the sum of the two.
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Figure 801-10a: Medium Growth Rate B Water Demand Projection by Category — Hawi
Aquifer System Area [80101]
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* Demand scenarios without and with agricultural demands represent the potential minimum and maximum
agricultural demand, respectively, with the expectation that the actual demand will fall somewhere in between.
** "N-P” represents the nonpotable component of the demand.
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801.4.4.3 Waimanu Aquifer System Area [80102]

Table 801-13b: Water Demand Projection — Waimanu Aquifer System Area [80102]

Without Agricultural Demands* (mgd)

With Agricultural Demands* (mgd)

GROWTH RATE A 2005 | 2010 | 2015| 2020 | 2025 | 2005 | 2010 | 2015 | 2020 | 2025
Total 0.1 0.1 0.1 0.1 0.2 0.3 0.4 0.4 0.5 0.5
Potable 0.1 0.1 0.1 0.1 0.2 0.1 0.1 0.1 0.1 0.2
Nonpotable 0.0 0.0 0.0 0.0 0.0 0.2 0.3 0.3 0.3 0.4
GROWTH RATE B 2005 | 2010 | 2015 | 2020 | 2025 | 2005 | 2010 | 2015 | 2020 | 2025
Total 0.1 0.1 0.1 0.1 0.2 0.3 0.4 0.4 0.5 0.6
Potable 0.1 0.1 0.1 0.1 0.2 0.1 0.1 0.1 0.1 0.2
Nonpotable 0.0 0.0 0.0 0.0 0.0 0.2 0.3 0.3 0.4 0.4
GROWTH RATE C 2005 | 2010 | 2015 | 2020 | 2025 | 2005 | 2010 | 2015 | 2020 | 2025
Total 0.1 0.1 0.1 0.1 0.2 0.3 0.4 0.4 0.5 0.6
Potable 0.1 0.1 0.1 0.1 0.2 0.1 0.1 0.1 0.1 0.2
Nonpotable 0.0 0.0 0.0 0.0 0.0 0.2 0.3 0.3 0.4 0.4
* Demand scenarios without and with agricultural demands represent the potential minimum and maximum
agricultural demand, respectively, with the expectation that the actual demand will fall somewhere in between.
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Figure 801-8b:
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* Demand scenarios without and with agricultural demands represent the potential minimum and maximum

agricultural demand, respectively, with the expectation that the actual demand will fall somewhere in between.

Table 801-14b: Medium Growth Rate B Water Demand Projection by Category —
Waimanu Aquifer System Area [80102]

Water Use 2005 2010 2015 2020 2025
Category (mgd) | (mgd) | (mgd) | (mgd)| (mgd)
Total without Ag* 0.1 0.1 0.1 0.1 0.2
Total with Ag* 0.3 0.4 0.4 0.5 0.6
Domestic 0.0 0.0 0.0 0.0 0.0
Industrial 0.0 0.0 0.0 0.0 0.0
Irrigation 0.0 0.0 0.0 0.0 0.0
Agriculture 0.2 0.3 0.3 0.4 0.4
Military 0.0 0.0 0.0 0.0 0.0
Municipal 0.1 0.1 0.1 0.1 0.1
Potable 0.1 0.1 0.1 0.1 0.2
Nonpotable w/o Ag* 0.0 0.0 0.0 0.0 0.0
Nonpotable w/ Ag* 0.2 0.3 0.3 0.4 0.4
DWS 0.1 0.1 0.1 0.1 0.1

* Demand scenarios without and with agricultural demands represent the potential minimum and maximum

agricultural demand, respectively, with the expectation that the actual demand will fall somewhere in between.
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Figure 801-9b: Medium Growth Rate B Water Demand Projections and Full Build-Out -
Waimanu Aquifer System Area [80102]
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* Demand scenarios without and with agricultural demands represent the potential minimum and maximum
agricultural demand, respectively, with the expectation that the actual demand will fall somewhere in between.

** The LUPAG and Zoning scenarios represent demand from full build-out to the maximum density allowed and are
not associated with a timeline. The B scenario represents the 5-year incremental demand based on Growth Rate B
population projections, with “Potable” representing the potable component, “N-P” representing the nonpotable
component and “Total” representing the sum of the two.

Page 801-45
Hawaii County
Water Use and Development Plan Update



801 Kohala Aquifer Sector Area

Figure 801-10b: Medium Growth Rate B Water Demand Projection by Category —
Waimanu Aquifer System Area [80102]
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* Demand scenarios without and with agricultural demands represent the potential minimum and maximum
agricultural demand, respectively, with the expectation that the actual demand will fall somewhere in between.
** "N-P” represents the nonpotable component of the demand.
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801.4.4.4 Mahukona Aquifer System Area [80103]

Table 801-13c:  Water Demand Projection — Mahukona Aquifer System Area [80103]

Without Agricultural Demands* (mgd) | With Agricultural Demands* (mgd)
GROWTH RATE A 2005 | 2010 | 2015 | 2020 | 2025 | 2005 | 2010 | 2015 | 2020 | 2025
Total 1.7 2.0 2.3 2.6 3.0 3.9 4.6 5.3 6.1 7.1
Potable 1.7 2.0 2.3 2.6 3.0 1.7 2.0 2.3 2.6 3.0
Nonpotable 0.0 0.0 0.0 0.0 0.0 2.2 2.6 3.0 3.5 4.0
GROWTH RATE B 2005 | 2010 | 2015 | 2020 | 2025 | 2005 | 2010 | 2015 | 2020 | 2025
Total 1.7 2.0 2.3 2.7 3.1 3.9 4.6 5.3 6.2 7.2
Potable 1.7 2.0 2.3 2.7 3.1 1.7 2.0 2.3 2.7 31
Nonpotable 0.0 0.0 0.0 0.0 0.0 2.2 2.6 3.0 3.5 4.1
GROWTH RATE C 2005 | 2010 | 2015 | 2020 | 2025 | 2005 | 2010 | 2015 | 2020 | 2025
Total 1.7 2.0 24 2.8 3.3 3.9 4.7 5.5 6.5 7.6
Potable 1.7 2.0 2.4 2.8 3.3 1.7 2.0 2.4 2.8 3.3
Nonpotable 0.0 0.0 0.0 0.0 0.0 2.2 2.7 3.1 3.7 4.4

4.0

* Demand scenarios without and with agricultural demands represent the potential minimum and maximum
agricultural demand, respectively, with the expectation that the actual demand will fall somewhere in between.

Figure 801-8c:  Water Demand Projection Summary — Mahukona Aquifer System Area
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* Demand scenarios without and with agricultural demands represent the potential minimum and maximum
agricultural demand, respectively, with the expectation that the actual demand will fall somewhere in between.
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Table 801-14c:

Medium Growth Rate B Water Demand Projection by Category —
Mahukona Aquifer System Area [80103]

Water Use 2005 2010 2015 2020 2025
Category (mgd) | (mgd) | (mgd) | (mgd)| (mgd)
Total without Ag* 1.7 2.0 2.3 2.7 3.1
Total with Ag* 3.9 4.6 5.3 6.2 7.2
Domestic 0.1 0.1 0.1 0.1 0.1
Industrial 0.0 0.0 0.0 0.0 0.0
Irrigation 0.0 0.0 0.0 0.0 0.0
Agriculture 2.2 2.6 3.0 3.5 4.1
Military 0.0 0.0 0.0 0.0 0.0
Municipal 1.6 1.9 2.2 2.6 3.0
Potable 1.7 2.0 2.3 2.7 3.1
Nonpotable w/o Ag* 0.0 0.0 0.0 0.0 0.0
Nonpotable w/ Ag* 2.2 2.6 3.0 3.5 4.1
DWS 0.9 1.1 1.3 15 1.7

* Demand scenarios without and with agricultural demands represent the potential minimum and maximum
agricultural demand, respectively, with the expectation that the actual demand will fall somewhere in between.
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Figure 801-9c:  Medium Growth Rate B Water Demand Projections and Full Build-Out -
Mahukona Aquifer System Area [80103]
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* Demand scenarios without and with agricultural demands represent the potential minimum and maximum
agricultural demand, respectively, with the expectation that the actual demand will fall somewhere in between.

** The LUPAG and Zoning scenarios represent demand from full build-out to the maximum density allowed and are
not associated with a timeline. The B scenario represents the 5-year incremental demand based on Growth Rate B
population projections, with “Potable” representing the potable component, “N-P” representing the nonpotable
component and “Total” representing the sum of the two.
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Figure 801-10c: Medium Growth Rate B Water Demand Projection by Category —
Mahukona Aquifer System Area [80103]
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* Demand scenarios without and with agricultural demands represent the potential minimum and maximum
agricultural demand, respectively, with the expectation that the actual demand will fall somewhere in between.
** "N-P” represents the nonpotable component of the demand.

801.4.5 DWS Historical Water Consumption Data Projections

DWS supplied water consumption was projected in 5-year increments to the year 2025 based on
DWS historical water system consumption data from 1970 to 2003, as shown on Figure 801-11.
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Figure 801-11: DWS Water Demand Projection — Kohala Aquifer Sector Area
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Projections based on historical DWS water consumption data differ greatly from projections
based on population growth rate, although the 2005 estimates are close. This is because the
projected future rate of increase of the population is much higher than that of the historical
demand. DWS may need to supply potable water equivalent to approximately 50 percent of the
total projected water supply for the Kohala ASEA.
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801.5 RESOURCE AND FACILITY RECOMMENDATIONS
801.5.1 Water Source Adequacy
801.5.1.1 Full Build-Out

Excluding agricultural demands, full development to the maximum density of the County
General Plan and Zoning within the Kohala Aquifer Sector Area (ASEA) is sustainable, with
water demands requiring 26 and 6 percent of the 154 mgd sustainable yield (SY), respectively.
However, the water demands associated with maximum density full build-out LUPAG scenario
within the Mahukona Aquifer System Area (ASYA) will exceed the system area SY of 17 mgd.
The existing Zoning within the Mahukona ASY A will require approximately 45 percent of the
SY. If worst case agricultural demands are included, the LUPAG and Zoning scenarios for the
Kohala ASEA and both the Hawi and Mahukona ASY As are not sustainable. Water demands
associated with all scenarios within the Waimanu ASY A are sustainable.

801.5.1.2 Twenty-Year Projection

Existing and 20-year projected water demands within the Kohala ASEA are less than 10 percent
of the sector area SY. Existing water demands within the Mahukona ASY A range between 10
and 23 percent of the system area SY, and 20-year projected demands range between 18 and 43
percent of the system area SY. Existing and 20-year projected demands within the Hawi and
Waimanu ASYAs are less than 20 percent and less than 1 percent of the system area sustainable
yields, respectively.

801.5.2 Source Development Requirements
801.5.2.1 Supply-Side Management

Supply-side management, including conventional water resource measures and alternative water
resource enhancement measures, are evaluated to meet projected water demands.

801.5.2.1.1 Conventional Water Resource Measures
801.5.2.1.1.1 Ground Water

Most of the sustainable yield of the Kohala ASEA is within the Waimanu ASYA. It has been
speculated that much of that estimate actually is carried by the Upper and Lower Hamakua Ditch
Systems; however, the 1990 WRPP indicates that undoubtedly a large quantity of groundwater is
developable. Unfortunately, of the three aquifer system areas in the Kohala ASEA, the land over
the Waimanu ASYA is the least accessible and therefore the most difficult area on which to
develop groundwater sources. Most of the high level groundwater is impounded in dikes.
Evidence of the high-level aquifer has been shown by development of high level wells in the
Kohala Forest Reserve and in areas north of Waimea by DWS. Indications are that continued
development of this resource is viable.
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The basal aquifer may also be developed as a potable source. On the leeward side, it may be
brackish within a few miles from the coast; therefore, new wells should be located as far inland
as feasibly possible. DWS has installed a deep well to replace the spring sources in the
Makapala Water System, and has wells planned in the Halaula and Kokoiki areas of the Hawi
Water System.

801.5.2.1.1.2 Surface Water

The Kohala ASEA has one of the most abundant supplies of surface water on the island. One of
the utility courses of action in the General Plan is to “Encourage efforts to improve the Kohala
Ditch System and its use for agricultural purposes.” Farmers generally grow what is feasible in
the area; therefore, it is anticipated that agricultural water use will follow the availability of
irrigation water. Increase in the amount and accessibility of nonpotable water would likely
promote additional usage.

The primary sources of the DWS Waimea Water System are stream diversions. Although large
volumes of storage are necessary to provide adequate supply during dry periods, the available
supply of surface water is plentiful. Infrastructure improvements, such as tapping other streams
above Waimea Village, are an option; however, usage of surface water to supply potable water
requires strict adherence to DOH regulations including treatment and monitoring.

A significant challenge with developing surface water for either potable or nonpotable uses is
transmission. The four major ditch systems on the island originate and obtain sources from the
Kohala ASEA,; systems to supply nonpotable source water are already in place but are in need of
repair. The AWUDP includes the study of and proposal of a capital improvement program to
reinstate the Lower Hamakua Ditch, and the Waimea Irrigation System, which is supplied by the
Upper Hamakua Ditch. As previously stated in Chapter 1, the impacts of the October 15, 2006
earthquake are not fully understood; therefore, the extent to which the ditch systems can feasibly
be utilized is not known.

801.5.2.1.1.3 Water Transfer

Some of the source water that is produced in the Kohala ASEA is currently being transferred to
other sectors. Surface water sources originating in the Kohala ASEA supply the DWS Waimea
WS; however, part of the system south of Mamalahoa Highway is located in the West Mauna
Kea Sector. Additionally, there is an unvalved, unmetered connection between DWS’s Waimea
and Haina Water Systems in the vicinity of the Waimea Country Club. The exact amount that is
being transferred is not known.

Transfer of water to the West Mauna Kea ASEA (803) and potentially the Northwest Mauna Loa
ASEA (807) is expected to increase due to limited supply of groundwater in those sectors, and
anticipated growth of the three major resort complexes along the coast. It has been proposed to
construct a large transmission pipeline to transfer at least 20 mgd from the Hawi area to the
Lalamilo Water System. This is one of many alternatives to facilitate the transfer of potable
water. Another alternative might be to develop high-level groundwater in the Waimea area,
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which could be transferred via the Waimea WS to the Lalamilo WS. Infrastructure
improvements would likely be required, such as larger mains, pressure reducing valves, and
storage tanks. The high elevation of Waimea would allow most of the water to flow by gravity,
thereby reducing pumping costs.

Potable water also will eventually need to be transferred from the Waimanu ASYA to the
Mahukona ASYA in order to sustain the full build-out demands associated with the General
Plan. Growth trends indicate that this would be in the distant future, but should be considered.

801.5.2.1.2 Alternative Water Resource Enhancement Measures
801.5.2.1.2.1 Rainwater Catchment Systems

Rainwater catchment systems are a viable option in areas that receive abundant rainfall, which
includes the entire sector area except from the leeward coast to about halfway up the slopes of
the Kohala Mountain. Catchment systems are a suitable source of potable water for individual
domestic users in areas outside the limits of municipal water systems, and may continue to be if
implementing a municipal system is not feasible. Generally, these areas are remote and are not
expected to expand significantly, because most development will be concentrated within existing
urban areas. Therefore, usage of this source likely will not increase.

801.5.2.1.2.2 Wastewater Reclamation

Wastewater reclamation is a possible resource enhancement measure, but would be limited to
uses within the immediate vicinity of the treatment facility. The quantity of wastewater available
for reclamation is also dependent on the amount of potable water used. Indications are that the
potential quantity of reclaimed wastewater would be insignificant compared to the magnitude
and availability of other sources of nonpotable water.

801.5.2.1.2.3 Desalination

Desalination of brackish groundwater is a potential alternative, but due to the high cost, likely
would not be used if other sources of potable water are available. The most favorable location
meeting these criteria is along the leeward coast, remote from the municipal water systems, and
where groundwater is brackish. Currently, these areas are classified as “Agricultural” under both
LUPAG and Zoning, and a significant quantity of potable water may not be required.

801.5.2.2 Demand-Side Management
801.5.2.2.1  Development Density Control

The full build-out demand associated with LUPAG is nearly five times that of Zoning, due to the
greater urban area proposed under LUPAG, and due to the difference in urban unit density rates.
In particular, Urban Expansion areas comprise one-third of the LUPAG Urban area. There is

greater flexibility to control the densities of these areas because they are currently undesignated.
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County Planning may consider re-examining proposed urban areas because the full build-out
demands in the Mahukona ASY A cannot be met by the sustainable yield.

801.5.2.2.2 Water Conservation

The average water consumption of all accounts on the DWS system is approximately 550 gpd
per connection, which is slightly higher than the island average. Additionally, the estimated
potable water usage per capita from all sources is approximately 180 gpd.

The concept of water conservation should be stressed everywhere, but focused on the Mahukona
ASYA. Potential demand side-conservation measures include voluntary water reduction,
efficient landscaping infrastructure and practices, and public education.

The DWS Hawi and Makapala Water Systems average less than 15 percent of unaccounted
water. Because of the small quantity produced, this is not considered critical.

801.5.3 Recommended Alternatives

Development of high-level groundwater sources should continue to be the primary source of
potable water, with close monitoring of water levels. Although the cost of drilling and pumping
is expensive, cost savings may be achieved in the transmission process by allowing water to flow
by gravity to lower elevation areas. Basal water sources may be developed to supply localized
areas in the vicinity of Hawi.

Feasibility and cost studies should be initiated to assess the potential to increase development of
surface water for potable water use, if groundwater sources become stressed. Surface water
should continue to be the primary source of nonpotable water. Restoration of the four major
ditch systems should be investigated and planned to meet anticipated future irrigation and
agricultural needs. It is anticipated that the next update to the AWUDP will address these issues
in greater detail.

Due to the availability and abundance of water sources in the Kohala ASEA, potable water
should be developed for the purpose of transfer out of the Sector to the West Mauna Kea (803)
and Northwest Mauna Loa (807) ASEAs, and also within the Sector from the Waimanu ASYA
to the Mahukona ASY A, where shortfalls of potable water supply may arise. A detailed water
balance should be established for the Kohala ASEA,; quantities of water transferred into and out
of the sector should be monitored, which would necessitate the installation of meters on all
watermains that cross into other aquifer sector areas. Several alternatives, such as those
described previously, should be examined to determine the most financially and sociably
acceptable method of accomplishing this task.
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