





Chapter 1 - Introduction

1.6  EXISTING WATER USE

1.6.1 General

The CWRM staff is working towards establishing and drafting water use categories based on
water system purveyance and primary use of the system for the purposes of water use permitting
and reporting. Upon finalization of the categories, the CWRM staff will propose incorporation
of the categories in the update of the Framework. Water use in this update report is categorized
in accordance with the list and definitions to the extent possible. Future WUDP Updates should
conform to the finalized water use categories to the extent possible.

. Domestic (Individual Household)

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

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

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

. Military

. Municipal (County, State, Private Public Water Systems [as defined by DOH])

Determination of existing water use is difficult due to the lack of detail in available metered
water data, and is therefore based on the best available information. DWS meters customer
water use and therefore has the most complete database on DWS purveyed water use. DWS
metered water data from November 2004 to October 2005 are used in this update. The CWRM
requires a monthly report of water use from wells and stream diversions, with exceptions
discussed in detail in Section 1.6.8.1. CWRM data includes only that which is reported and
therefore is not complete. However, it is the best available data, and data from the same time
period, November 2004 through October 2005, also are used. In addition to the data obtained
from DWS and the CWRM, Federal and State water system managers and private water system
owners were queried on the existing populations served and water production capabilities of their
systems, as well as future projections. Disclosed information is incorporated.

1.6.2 Domestic Use

Domestic use is potable and non-potable water use by individual households. There is no
government agency that oversees private individual systems. The owner is responsible for the
water quantity, quality and maintenance of the system. Individual rainwater catchment systems
and private wells for individual domestic use are in this category. Records and data on
individual rainwater catchment systems are not readily available. Water use by individual
catchment systems is determined by deduction, i.e. if a developed parcel is not served by DWS
or other water system of record, then a catchment system is assumed. Developed areas possibly
served by catchment systems are shown on Figure 1-12. Information on private wells includes
details collected through the CWRM well construction/pump installation permitting process.
Users are required to measure and report monthly usage in excess of 50,000 gallons to the
CWRM.
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1.6.3 Industrial Use

Industrial use can be potable or non-potable water use for fire protection, mining, thermoelectric
cooling, and geothermal uses. Most of the industrial use on the island is for thermoelectric
cooling which can use non-potable water; therefore, it is assumed that industrial use is
categorized as non-potable water use. Hawaiian Electric Light Company, Inc. (HELCO) reports
pumpage from their wells to CWRM,; therefore an estimate can be made on thermoelectric
cooling by HELCO.

1.6.4 Irrigation Use

The irrigation use category as defined by the CWRM consists of non-potable water uses
including irrigation for golf course, hotel, landscape, parks, school, and dust control. Irrigation
use is determined from CWRM well pumpage data for irrigation wells.

1.6.5 Agricultural Use

Agricultural use includes water use for aquatic plants and animals, crops/processing, livestock
and pasture, and ornamental/nursery, and this does not include water supplied by rainfall.
Aquaculture and some agricultural uses are served by municipal systems.

There is great potential for non-potable agricultural irrigation systems as water sources. The
major systems include the Waimea Irrigation System, Lower Hamakua Ditch System, Kohala
Ditch System, and Kehena Ditch System. However, with the demise of the sugarcane industry in
the late 1990’s, many of the systems were abandoned and left to deteriorate. Current information
on the condition of the systems is limited and typically is obtained by field verification. The
current AWUDP is limited in scope and only discusses two of the systems which are owned and
operated by the State of Hawaii, Department of Agriculture (DOA), Agricultural Resource
Management Division (ARMD), the Waimea Irrigation System and Lower Hamakua Ditch
System (Honokaa-Paauilo Irrigation System). According to the AWUDP, most irrigation
systems built by the sugarcane and pineapple industries in Hawaii did not have any metering or
monitoring of water use. As the industry shifts to diversified agriculture, the lack of water use
data continues. However, the Lalamilo section of the Waimea Irrigation System is one of three
DOA irrigation systems in the State with years of metered monthly diversified agriculture water
use records, as well as acreage served.

The Waimea Irrigation System, Lower Hamakua Ditch System, and Kohala Ditch System are
known to have sustained significant damage from the October 15, 2006 earthquake. The impacts
of this recent event are not fully realized and are not reflected in this report. However, the
earthquake has clearly demonstrated the vulnerability of the ditch systems, and the need for
contingency plans to mitigate the impact of another event.
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The United States Department of Agriculture, National Agricultural Statistics Service (USDA,
NASS) collected and published data for the 2002 Census of Agriculture. This was supplemented
by the 2003 Farm and Ranch Irrigation Survey. The census indicates that the County of Hawaii
has 908 farms defined as, “any place from which $1,000 or more of agricultural products were
produced and sold, or normally would have been sold, during the census year;” and also
indicates that 9,041 acres of farmland are irrigated (2002 Census, Table 1). The 2003 Survey,
Table 11, published the Estimated Quantity of Water Applied by Source or Supplier: 2003 and
1998, for the State of Hawaii. A more detailed breakdown of this data was requested from the
USDA, NASS; however, the additional data obtained specific to the County of Hawaii indicates
498 farms and 6,284 acres irrigated with 6,106 acre-feet water (or 5.45 mgd). USDA, NASS
stated that the discrepancy in the information is due to a difference in collecting and
summarizing the data. Due to the discrepancy and uncertain accuracy and completeness of the
survey data, and because more detailed breakdown of the data within the County was not
available, only the 2002 Census of Agriculture data are used.

Current agricultural water use is extremely difficult to determine due to the absence of
comprehensive, island-wide data. Defining existing agricultural water demands is the objective
of the AWUDP, which is a major effort; hence, the AWUDP is being developed in phases. The
WUDP uses the best available information; therefore, agricultural water use considers lands
classified as Important Agricultural Land in the General Plan and the 2002 Census of Agriculture
data. Important Agricultural Lands are defined as “those with better potential for sustained high
agricultural yields because of soil type, climate, topography, or other factors” and have potential
sources of irrigation within reasonable proximity if needed. Therefore, Important Agricultural
Land is used as the primary basis for agricultural water demand. This is discussed further in
detail in Chapter 2, Technical Approach. It is assumed that the 9,041 acres of farmland
currently irrigated on the island are classified as Important Agricultural Land. Accordingly, the
irrigated farmland is divided among each aquifer sector area based on the proportion of the
island’s Important Agricultural Land within each sector area.

1.6.6 Military Use

There are two potable water systems serving military use on the island. The Kilauea Military
Camp, located in the Volcano National Park, relies on an extensive catchment and storage
system. The Pohakuloa Training Area is in the saddle area between the slopes of Mauna Kea,
Mauna Loa, and Hualalai, and is served by the State owned Mauna Kea State Park water system.

1.6.7 Municipal Use

Municipal use includes County, State and Federal water use served by potable water systems,
and private public water systems, as defined by the State Department of Health (DOH). DOH
defines “public water system” as “a system which provides water for human consumption,
through pipes or other constructed conveyances if the system has at least fifteen service
connections or regularly serves an average of at least twenty-five individuals daily at least sixty
days out of the year.” Refer to Figure 1-12, shown previously, for the general service area of the
public water systems on the island. Municipal use is subcategorized into the other CWRM uses,
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domestic, industrial, irrigation, agriculture and military uses, as data is available. DWS meter
data is the most detailed, but cannot be precisely subcategorized for each use. Domestic use is
based on residential meter data, and is the best defined. Industrial, irrigation and agriculture use
can be identified to an extent. This leaves a considerable portion of water use that cannot be
subcategorized because it is a mix of the subcategories for such users as schools, hotels,
government facilities, etc., and therefore are indicated as “other municipal.” These water

systems are listed in Table 1-10.

Table 1-10:  Water Systems

NAME OWNER POP** SVC-CN* | SOURCE
Ninole DWS Hawaii 146 51 Ground
Kalapana DWS Hawaii 169 59 Ground
Makapala-Niulii DWS Hawaii 226 79 Ground
Ookala DWS Hawaii 229 80 Ground
Hakalau DWS Hawaii 272 95 Ground
Kapoho DWS Hawaii 283 99 Ground
Kukuihaele DWS Hawaii 455 159 Ground
Halaula DWS Hawaii 526 184 Ground
Honomu DWS Hawaii 621 217 Ground
Paauilo DWS Hawaii 704 246 Ground
Laupahoehoe DWS Hawaii 1,150 402 Ground
Pahala DWS Hawaii 1,316 460 Ground
Pepeeko DWS Hawaii 1,359 475 Ground
Lalamilo DWS Hawaii 1,499 524 Ground
Pahoa DWS Hawaii 1,928 674 Ground
Papaikou DWS Hawaii 2,219 776 Ground
Waiohinu-Naalehu DWS Hawaii 2,225 778 Ground
South Kona DWS Hawaii 2,774 970 Ground
Haina DWS Hawaii 3,312 1,158 Ground
Hawi DWS Hawaii 3,764 1,316 Ground
Olaa-Mountain View DWS Hawaii 5,686 1,988 Ground
Waimea DWS Hawaii 8,872 3,102 Surface
North Kona DWS Hawaii 25,666 8,974 Ground
Hilo DWS Hawaii 37,563 13,134 | Ground
Mauna Kea State Park DLNR State Parks 25 13 Surface
Kulani Correctional Facility Department of Public Safety 281 16 Catchment
Kilauea Military Camp*** U.S. Army 220 85 Catchment
Hawaii Volcanoes National Park | U.S. Department of Interior 3,374 76 Catchment
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Table 1-10:  Water Systems (continued)

NAME OWNER POP** SVC-CN* | SOURCE
Waikii Ranch Waikii Ranch Homeowners 58 94 Ground
Puuwaawaa Water Works Puuwaawaa Water Works 73 82 Ground
Mauna Loa Macadamia Nut Mauna Loa Macadamia Nut 100 4 Ground
Punaluu S.M. Investment Partners 200 21 Ground
Kukio Utility Company WB Kukio Resorts, LLC 260 15 Ground
Kohala Ranch Water Co.,
Kohala Ranch Water Co. LLC 575 250 Ground
Kaupulehu Kaupulehu Water Co. 1,056 9 Ground
Hawaiian Shores Hawaiian Shores Associates 1,132 283 Ground
Hawaiian Beaches Miller & Lieb Water Co. 3,040 950 Ground
Waikoloa West Hawaii Water Co. 8,500 1,436 Ground

*SVC-CN — number of service connections

*POP — population serviced

***Included under “Military Use”

Source: State Department of Health, Safe Drinking Water Branch

1.6.7.1 County Water Systems

The Hawaii County Water Department owns and operates 24 separate systems on the island.
These systems are dispersed widely around the island and vary in size from the largest in Hilo
with 13,134 services (in 2004), to the smallest in Ninole with 51 services. Several of the systems
are interconnected to optimize use of resources. DWS metering data provides the most detailed
water use for the island.

From November 2004 through October 2005, the systems accounted for 25.3 mgd. Descriptions
of the individual water systems are covered in the pertinent aquifer sector sections of this plan.

1.6.7.2 State Water Systems

The State owns two public water systems, the Mauna Kea State Park Water System and the
Kulani Correctional Center Water System. The Mauna Kea State Park WS is located on the
southwestern side of Mauna Kea on Saddle Road. By agreement between the State of Hawaii
Department of Land and Natural Resources (DLNR) and the U.S. Army Pohakuloa Training
Area (PTA), PTA is served by the State owned Mauna Kea State Park WS in exchange for
maintenance of the water system sources and transmission lines. The source for the water
system is from springs. The Kulani Correctional Center Water System is located in Kulani, off
Stainback Highway. The system is supplied by rainwater catchment.

1.6.7.3 Federal Water Systems

There is one Federal water system owned by the Department of the Interior serving the Hawaii
Volcanoes National Park. The system includes extensive catchment and storage facilities.
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1.6.7.4  Private Public Water Systems

There are ten private public water systems on the island of Hawaii. The largest private water
purveyor on the island is the Waikoloa water system which serves the resort, commercial and
residential properties in the Waikoloa Resort. There are several small systems serving
subdivisions in west Hawaii. There are two small private systems that provide water for
domestic use to the Hawaiian Shores and Hawaiian Beaches subdivisions in Puna. Mauna Loa
Macadamia Nut has a water system south of Hilo, and there is one private system in Punaluu
which serves a golf course, commercial, and residential properties. Some Private Public Water
System water consumption data is available, but is typically difficult to obtain and not
categorized by use. Therefore, water use for Private Public Water Systems is based primarily on
well pumpage reported to CWRM.

1.6.8 Water Use by Resource

Existing water resources include ground water, surface water, rainwater, and reclaimed
wastewater. Most of the available water consumption data are categorized by the type of
resource. As discussed previously, ground water and surface water are described and identified
by hydrologic unit classification and coding systems. Use of water resources from a hydrologic
unit are not limited to use within that hydrologic unit, and may be used within other hydrologic
units when water systems span more than one hydrologic unit.

1.6.8.1 Ground Water

The CWRM has data on well pumpage, which only includes wells for which data are reported.

Consequently, this information is not complete in all areas. The following cases describe uses of

water which are exempt from the requirements for measuring and reporting on a monthly basis

(unless otherwise determined by the CWRM):

a) individual end uses of water on multi-user distribution systems where the end user does not
control or operate the water supply source(s) to the system.

b) water uses from individual systems for average annual uses less than 1,700 gpd.

c) passive agricultural consumption, such as when crops are planted in or adjacent to springs
and natural wetland areas.

d) livestock drinking from dug wells or stream channels;

The following cases allow modification of the monthly reporting requirement, to reporting on a

quarterly, semi-annual, or annual basis:

a) water uses from individual systems for average annual uses equal to or greater than 1,700
gpd and less than 161,000 gpd.

b) salt water or brackish water sources

c) surface water sources

Water uses from gravity-flow, open ditch stream diversion works which are not already being

measured and are not in designated surface water management areas are deferred until the

CWRM adopts reasonable guidelines for such systems.
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Many of the tunnel and spring sources may be ground water directly under the influence of
surface water (GWUDI). DOH takes samples and performs particulate analysis to determine if
these sources are GWUDI. DOH officials believe that most of the County springs are GWUDI;
however, the only three that have been designated are the Alili Tunnel (DWS Pahala WS), the
Kukuihaele Spring (DWS Kukuihaele WS), and the Olaa Flume (formerly used by the DWS
Hilo WS, currently not in use). GWUDI is subject to the Surface Water Treatment Rule;
however, DOH has granted the two designated GWUDI currently in use “interim disinfection
requirement,” which requires higher disinfection. It is anticipated that DWS will be replacing
GWUDI sources or provide additional treatment

The CWRM database is the best available information and was used to evaluate the existing
ground water resources.

Table 1-11 summarizes the current production, potential production (16 and 24 hour operation),
sustainable yield (SY), and percentage of SY for the various productions calculated. Current
production is represented by the highest 12-month moving average (MAV) calculated from the
actual pumpage data reported for each aquifer system/sector area. Potential well production is
based on installed pump capacities, and calculated for both 16 hours of operation a day (ideal
operating condition) and 24 hours of operation a day. Data is based on pumpage data from
January 2003 through October 2005 reported to CWRM. Many wells in use do not report to
CWRM or are not required to report. Refer to Appendix B for the CWRM well database.

The CWRM well database and sustainable yield information indicate that under current installed
conditions, only the West Mauna Kea Aquifer Sector Area (ASEA), and the Kiholo Aquifer
System Area (ASYA) (within Hualalai ASEA) have the potential of exceeding the sustainable
yield if the wells are operated 24 hours per day; all other sector areas have sufficient sustainable
yield under current installed conditions. Based on the 12-month MAYV, actual water withdrawn
from the West Mauna Kea ASEA is 38.04 % of SY and water withdrawn from the Kiholo ASYA
is 22.56% of SY, or 27.77% of SY for the Hualalai ASEA. For the other sector areas, the 12-
month MAV is well under the SY.
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Table 1-11:  Well Production and Sustainable Yield
High Potential Potential
High Potential Potential 12-Month 16-Hour 24-Hour
12-Month 16 -Hour 24-Hour MAV Production || Production
Aq Sys MAV Production || Production SY SY SY SY
Code | Code Sector Area System Area (MGD) (MGD) (MGD) (MGD) (%) (%) (%)
801 Kohala 1.44 17.66 26.49 154 0.94 11.47 17.20
80101 Hawi 0.65 15.23 22.84 27 2.41 56.40 84.59
80102 Waimanu 0.10 0.96 1.44 110 0.09 0.87 131
80103 Mahukona 0.69 1.47 2.21 17 4.06 8.67 13.00
802 E. Mauna Kea 2.06 23.86 35.79 388 0.53 6.15 9.22
80201 Honkaa 141 2.31 3.46 31 4,55 7.44 11.16
80202 Paauilo 0.14 451 6.77 60 0.23 7.52 11.28
80203 Hakalau 0.13 16.17 24.25 150 0.09 10.78 16.17
80204 Onomea 0.38 0.87 131 147 0.26 0.59 0.89
803 W. Mauna Kea 9.13 17.56 26.34 24 38.04 73.17 109.75
80301 Waimea 9.13 17.56 26.34 24 38.04 73.17 109.75
804 N.E. Mauna Loa 59.05 62.95 94.43 740 7.98 8.51 12.76
80401 Hilo 42.78 42.15 63.22 347 12.33 12.15 18.22
80402 Keaau 16.27 20.81 31.21 393 4.14 5.29 7.94
805 S.E. Mauna Loa 0.22 5.17 7.75 291 0.08 1.78 2.66
80501 Olaa 0.00 0.00 0.00 124 0.00 0.00 0.00
80502 Kapapala 0.00 0.00 0.00 19 0.00 0.00 0.00
80503 Naalehu 0.22 5.17 7.75 117 0.19 442 6.62
80504 Ka Lae 0.00 0.00 0.00 31 0.00 0.00 0.00
806 S.W. Mauna Loa 2.38 6.92 10.38 130 1.83 5.32 7.98
80601 Manuka 0.16 0.79 1.18 42 0.38 1.87 2.81
80602 Kaapuna 0.01 0.40 0.60 50 0.02 0.80 1.20
80603 Kealakekua 2.17 5.73 8.60 38 5.71 15.09 22.63
807 N.W. Mauna Loa 4.13 10.61 15.91 30 13.77 35.36 53.03
80701 Anaehoomalu 4.13 10.61 15.91 30 13.77 35.36 53.03
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High Potential Potential
High Potential Potential 12-Month 16-Hour 24-Hour
12-Month 16 -Hour 24-Hour MAV Production || Production
Aq Sys MAV Production || Production SY SY SY SY
Code | Code Sector Area System Area (MGD) (MGD) (MGD) (MGD) (%) (%) (%)
808 Kilauea 1.53 5.53 8.29 618 0.25 0.89 1.34
80801 Pahoa 1.47 3.53 5.30 435 0.34 0.81 1.22
80802 Kalapana 0.06 1.99 2.99 157 0.04 1.27 1.90
80803 Hilina 0.00 0.00 0.00 9 0.00 0.00 0.00
80804 Keaiwa 0.00 0.00 0.00 17 0.00 0.00 0.00
809 Hualalai 15.55 32.79 49.18 56 27.77 58.55 87.82
80901 Keauhou 11.49 16.58 24.87 38 30.24 43.63 65.45
80902 Kiholo 4.06 16.21 24.31 18 22.56 90.04 135.06
Island of Hawaii Total 95.49 183.04 274.56 2431 3.93 7.53 11.29
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1.6.8.2 Surface Water

1.6.8.2.1 Stream Diversions

The inventory of the existing stream diversions was obtained from the CWRM database. The
CWRM database has 197 declared stream diversions and 5 permitted stream diversions. Figure
1-11 shown previously displays the locations and distribution.

In the past, the sugar plantations built several major ditch and flume systems to utilize surface
water sources. According to the Water Resource Protection Plan with data based on information
prior to 1990, approximately 76 mgd were diverted from streams primarily for irrigation and
hydroelectric power serving the sugar industry. Table 1-12 lists the major stream diversions or
ditch systems and corresponding flows.

Table 1-12:  Major Stream Diversions

Major Stream Diversion

(Ditch System) Flow (MGD)
Total 76
Kehena Ditch 7
Kohala Ditch 27
Upper Hamakua Ditch 10
Lower Hamakua Ditch 32

The sugar industry has declined steadily since 1983. The last sugarcane harvest on the island
was in 1997, and many irrigation systems were abandoned and left to deteriorate. According to
data published in the State of Hawaii Data Book 2003, Table 5.22 — Fresh Water Use, By Type,
By Counties: 2000 (Data compiled by Hawaii State Department of Business, Economic
Development and Tourism from County of Hawaii Department of Water Supply), surface water
use in 2000 was 8.86 mgd. Surface water remains a significant potential source for irrigation and
industrial uses.

1.6.8.2.2 Instream Use

Instream use is defined by the Code as, “beneficial uses of stream water for significant purposes
which are located in the stream and which are achieved by leaving the water in the stream.
Instream uses include, but are not limited to:

(1) Maintenance of fish and wildlife habitats;

(2) Outdoor recreational activities;

(3) Maintenance of ecosystems such as estuaries, wetlands, and stream vegetation;

(4) Aesthetic values such as waterfalls and scenic waterways;

(5) Navigation;

(6) Instream hydropower generation;

(7) Maintenance of water quality;
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(8) The conveyance of irrigation and domestic water supplies to downstream points of
diversion; and
(9) The protection of traditional and customary Hawaiian rights.”

1.6.8.3 Rainwater Catchment

Rainwater catchment systems are typically located outside of the County water system service
areas. There are three rainwater catchment public water systems regulated by the Department of
Health, Safe Drinking Water Branch. These serve Kilauea Military Camp, Hawaii VVolcanoes
National Park and Kulani Correctional Facility. There is no government agency that oversees
private individual systems. The owner is responsible for the water quantity, quality and
maintenance of the system. There are no records or data on these systems. Therefore,
information reflected in this report is based on deductions; i.e. if a developed parcel is not served
by DWS or other water system of record, then a catchment system is assumed. Individual
rainwater catchment systems are primarily in the Puna, Kau and Hamakua Districts.

Where a large number of private individual water catchments exist, the Civil Defense has
established emergency spigots from the County water system to supplement those residents’
needs during droughts. If the County decides to extend water service to these areas, then more
water sources will be needed.

1.6.8.4 Reclaimed Wastewater

Reclaimed wastewater information was obtained from the Department of Health, Wastewater
Branch, as previously listed in Table 1-9. Approximately 1.7 million gallons of reclaimed
wastewater are used per day on the island, primarily for irrigation of agriculture, golf courses and
landscaping.
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