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L INTRODUCTION

Pursuant to Haw. Rev. Stat. § 174C-71(2) (2011) and Haw. Admin. R. § 13-169-40
(1988), Po‘ai Wai Ola/West Kaua‘i Watershed Alliance (“Po‘ai Wai Ola”), through their counsel
Earthjustice, petition the Commission on Water Resource Management (“Commission”) to
amend the interim instream flow standards (“IIFSs”’) for Waimea River and its headwaters and
tributaries, including, but not limited to Waiakoali Stream, Kawaiko1 Stream, Kauaikinana
Stream, Po‘omau Stream, Koke ‘e Stream, Waiahulu Stream, and Koai‘e Stream (collectively, the
“Waimea River system”). As explained below, the current IIFSs under Haw. Admin. R. § 13-
169-45 (effective June 15, 1988) merely rubber-stamped the historical diversions of the former
Kekaha Sugar Company plantation (“Kekaha Sugar”) via the Kekaha and Koke‘e Ditches. Thus,
the IIFSs neither reflect the current reduced offstream demands, nor protect the range of public
trust instream uses that depend on Waimea River system flows. The constitutional public trust
and the State Water Code mandate the interim restoration of flow to the Waimea River system in
increased IIFSs.

Po‘ai Wai Ola also submits a complaint and petitions for a declaratory order pursuant to
Haw. Rev. Stat. § 174C-13 (2011) and Haw. Admin. R. §§ 13-167-81, -82 (1988), against the
waste of water diverted from the Waimea River system by the state Agribusiness Development
Corporation (“ADC”) and its tenant Kekaha Agriculture Association (“KAA”) (collectively,
“ADC/KAA”). As explained below, despite the closure of the Kekaha Sugar plantation,
ADC/KAA are continuing the large-scale diversions of the Kekaha and Koke ‘e Ditches and are
committing unlawful waste, including outright dumping of diverted river water. These excess
diversions must immediately cease and be incorporated into the amended IIFSs.

In this combined IIFS petition, complaint, and declaratory ruling petition, Part II initially

sets forth the governing law. Part III establishes Po‘ai Wai Ola’s standing to bring this legal



action. Part IV provides factual background regarding the Waimea River system and offstream
diversions, including the river system’s natural and cultural significance, the Kekaha and Koke‘e
Ditch Systems, and the ongoing diversions and waste. Part V summarizes the available United
States Geological Survey (“USGS”) stream flow data. Parts VI and VII describe the existing
instream and offstream uses and the anticipated benefits of stream restoration. Finally, Part VIII
sets forth the relief sought. In sum, Po‘ai Wai Ola respectfully requests this Commission to
fulfill its constitutional and statutory obligations by (1) ordering the immediate cessation of any
and all waste and requiring reporting and monitoring of actual uses and needs, and (2) restoring

flows to the Waimea River system in amended IIFSs.

IL. LEGAL FRAMEWORK

A. The Public Trust Doctrine

The Hawai ‘i Constitution, art. XI, §§ 1 & 7, incorporates the public trust in the water
resources of the state and establishes the foundation for the State Water Code (“Code”) and

Commission. See In re Waiahole Ditch Combined Contested Case Hr’g, 94 Hawai‘i 97, 130-33,

9 P.3d 409, 442-45 (2000) (“Waiahole”). The constitutional public trust embodies a dual
mandate of (1) protection, which ensures “the continued availability and existence of [state]
water resources for present and future generations,” and (2) maximum reasonable and beneficial
use, which is “not maximum consumptive use, but rather the most equitable, reasonable, and
beneficial allocation of state water resources, with full recognition that resource protection also
constitutes ‘use.”” Id. at 139-40, 9 P.3d at 451-52.

The public trust confers on the state “an 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.” Id. at 141, 9 P.3d at 453. Protected trust uses or purposes include “resource

protection, with its numerous derivative public uses, benefits, and values,” as well as the

2



“exercise of Native Hawaiian and traditional and customary rights,” but do not include private
commercial uses. Id. at 136-37, 9 P.3d at 448-49.

The public trust mandates that “any balancing between public and private purposes must
begin with a presumption in favor of public use, access, and enjoyment” and “establishes use
consistent with trust purposes as the norm or ‘default’ condition.” Id. at 142, 9 P.3d at 454.
Thus, private commercial uses require a “higher level of scrutiny,” and “the burden ultimately
lies with those seeking or approving [private commercial uses] to justify them in light of the
purposes protected by the trust.” Id. As trustee and “primary guardian of public rights under the
trust,” the Commission “must take the initiative in considering, protecting, and advancing public
rights in the resource at every stage of the planning and decisionmaking process.” Id. at 143, 9
P.3d at 455.

The public trust also incorporates the precautionary principle, which maintains that
scientific uncertainty “should not be a basis for postponing effective measures to prevent
environmental degradation,” but rather militates “in favor of choosing presumptions that also
protect the resource.” Id. at 154, 9 P.3d at 466. In other words, “[u]ncertainty regarding the
exact level of protection necessary justifies neither the least protection feasible nor the absence
of protection.” Id. at 155, 9 P.3d at 467.

B. Instream Flow Standards

The Code mandates that the Commission “shall establish an instream use protection
program designed to protect, enhance, and reestablish, where practicable, beneficial instream

uses of water in the State.” Haw. Rev. Stat. § 174C-5(3) (2011); accord id. §§ 174C-71, -71(4)

(2011). “Instream flow standards are an integral part of the regulatory scheme established by the

Code” and the “primary mechanism by which the Commission is to discharge its duty to protect



and promote the entire range of public trust purposes dependent upon instream flows.”
Waiahole, 94 Hawai‘i at 147-48, 9 P.3d at 459-60 (footnote omitted).

The Commission “must designate instream flow standards as early as possible . . .
particularly before it authorizes offstream diversions potentially detrimental to public instream
uses and values.” Id. at 148, 9 P.3d at 460. Even in cases of existing diversions, the
Commission “may reclaim instream values to inevitable displacement of [the] diversions,” and
its “duty to establish proper instream flow standards continues.” Id. at 149-50, 9 P.3d at 461-62.

“[T]he establishment of bona fide, ‘permanent’ instream flow standards [i]s an ultimate
objective in [the Code’s] mandated ‘instream use protection program.’” Id. at 150, 9 P.3d at 462.
Interim standards are established pending the development of permanent standards, but this
“does not alter the Commission’s duty to protect instream uses”: interim standards “must still
protect instream values to the extent practicable.” Id. at 151 & n.55, 155, 9 P.3d at 463 & n.55,
467.

On June 15, 1988, the Commission adopted “status quo” IIFSs for Kaua‘i streams, which
did “nothing more than ratify the major diversions already existing.” Id. at 150, 9 P.3d at 462;
see Haw. Admin. R. § 13-169-45. The Code provides that “[a]ny person with the proper
standing may petition the Commission to adopt an IIFS for streams in order to protect the public
interest pending the establishment of a permanent [IFS].” Haw. Rev. Stat. § 174C-71(2)(A).
The burden of justifying interim standards, however, does not fall on citizen petitioners.
Waiahole, 94 Hawai‘i at 153, 9 P.3d at 465. Rather, the Commission bears the “affirmative duty
under the public trust to protect and promote instream trust uses,” which are favored by

“presumption” and “default.” Id. at 153, 142, 9 P.3d at 465, 454.



C. Prohibition Against Waste

The Code contains a specific provision against waste, obligating the Commission to
“investigate and take appropriate action” against allegations of waste, including “deficient
operation and upkeep” of ditches. Haw. Rev. Stat. § 174C-13; Waiahole, 94 Hawai‘i at 172, 9
P.3d at 484. The Commission has recognized, and the Hawai ‘i Supreme Court has affirmed, that
water not actually used for reasonable-beneficial use must be left undiverted to avoid unlawful
waste. See Waiahole, 94 Hawai‘i at 118, 156, 9 P.3d at 430, 468; see also Haw. Rev. Stat. §
174C-3 (2011) (requiring use in “such a quantity as is necessary for economic and efficient
utilization”).

D. Native Hawaiian and Traditional and Customary Rights

The Constitution and Code both provide specific protections for Native Hawaiian and
traditional and customary water rights. The constitutional public trust protects such rights as a
public trust purpose. Waiahole, 94 Hawai‘i at 137, 9 P.3d at 449. The state also bears the
constitutional duty under art. XII, § 7 of the Hawai‘i Constitution to protect Native Hawaiian
rights “to the extent feasible” and, thus, “may not act without independently considering the
effect of [its] actions on Hawaiian traditions and practices” and, “at a minimum,” making
“specific findings and conclusions” on the existence of Native Hawaiian rights, the extent of

their impairment, and feasible action to protect them. Ka Pa‘akai O Ka ‘Aina v. Land Use

Comm’n, 94 Hawai‘i 31, 35, 46-47, 7 P.3d 1068, 1072, 1083-84 (2000). The Code
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independently “obligates the Commission to ensure that it does not ‘abridge or deny’” traditional
and customary rights. Waiahole, 94 Hawai‘i at 153, 9 P.3d at 465 (citing Haw. Rev. Stat. §§
174C-101(c), -63 (2011)).

Native Hawaiian water rights include those of Hawaiian Home Lands. The Constitution,

Code, and Hawaiian Homes Commission Act (“HHCA?”) all protect home land water rights. See



In re Wai‘ola o Moloka‘i, 103 Hawai‘i 401, 431, 83 P.3d 664, 694 (2004) (recognizing home

land water entitlements as a public trust purpose); Haw. Rev. Stat. §§ 174C-101(a), -49(a), -
49(e), -31(q) (2011); Hawaiian Homes Commission Act of 1920, Pub. L. No. 67-34, §§
101(b)(4), 220(d), 42 Stat. 108 (1921); see also Haw. Admin. R. §§ 13-171-60 to -63 (1995).

I1I. PETITIONERS’ INTERESTS IN THE NATURAL AND CULTURAL RESOURCES
OF THE WAIMEA RIVER SYSTEM

Petitioners have direct, substantial interests in the natural and cultural resources of the
Waimea River system that are clearly distinguishable from those of the general public. Po‘ai
Wai Ola is a community-based organization established by Waimea watershed residents,
farmers, and users, including Native Hawaiian cultural practitioners, to address water issues
affecting West Kaua‘i. Po‘ai Wai Ola is dedicated to managing and conserving water resources
for present and future generations and protecting the long-term sustainability and health of the
Waimea River system from its mauka headwaters to makai nearshore marine areas.

Po‘ai Wai Ola members live, work, recreate, and practice their culture in and around the
Waimea River system and rely on, use, or seek to use these resources for a host of public trust
uses including, but not limited to, fishing, agriculture, recreation, research and education,
aesthetic enjoyment, spiritual practices, and the exercise of Native Hawaiian cultural rights and
values. Further, Po‘ai Wai Ola and its members believe that inadequate stream flow is causing
heavy siltation buildup within the Waimea River, creating a flood hazard for area residents,
including Po‘ai Wai Ola’s members.

The individual interests of petitioners’ members, as well as the group’s organizational
interests, are thus directly and adversely affected by the Commission’s failure to establish
meaningful IIFSs that protect, enhance, and restore beneficial instream uses and values in the

Waimea River system, and by the ongoing excessive offstream diversions and waste. The



interests of Po‘ai Wai Ola and its members will continue to be irreparably harmed unless the
relief requested is granted.

For example, many Po‘ai Wai Ola members have legally protected interests in, and/or
lawfully reside or rely on, affected lands and waters in and adjacent to the Waimea River system

and watershed. These include:

Jim K. A‘ana TMK # (4)1-6-2-45; (4)1-7-3-3, -5
John K. A‘ana TMK # (4)1-7-3-3, -4, -5; (4)1-7-2-7
Albette Bajo TMK # (4)1-6-2-73

Myrna Bucasas TMK # (4)1-3-5-93

Clarence F. Ching TMK # (4)1-6-1-31

Isaac K. Ho‘okano TMK # (4)1-3-2-84

Marc Kakuda TMK # (4)1-5-2-48, -49

Galen Kaohi TMK # (4)1-5-3-26

Aletha Goodwin Kaohi TMK # (4)1-6-1-19, -23; (4)1-5-2-2
Bernard & Sandra Makuaole TMK # (4)1-6-2-63

Robert K. Nawai TMK # (4)1-2-14-37

Nanette Nawai TMK # (4)1-6-2-20

Teddy & Tammy Perreira ~ TMK # (4)1-3-7-50

Nicholas & Nancy Taniguchi TMK # (4)1-6-2-5

The following Po‘ai Wai Ola members have declared their water uses pursuant to Section

174C-26(a) (2011) of the Code:

John K. A‘ana TMK # (4)1-7-3-3, -4, -5; (4)1-7-2-7
Clarence F. Ching TMK # (4)1-6-1-31

Isaac K. Ho‘okano TMK # (4)1-3-2-84

Marc Kakuda TMK # (4)1-5-2-48, -49

Aletha Goodwin Kaohi TMK # (4)1-6-1-19, -23; (4)1-5-2-2
Bernard & Sandra Makuaole TMK # (4)1-6-2-63
Nanette Nawai TMK # (4)1-6-2-20

IV. FACTUAL BACKGROUND

A. Natural and Cultural Significance of the Waimea River System

1. The Waimea River System

The Waimea River watershed encompasses 85.9 square miles in west Kaua‘i, with a

maximum elevation of 5,243 feet. James E. Parham et al., Atlas of Hawaiian Watersheds &




Their Aquatic Resources 485 (2008) (“Watershed Atlas”) (attached as Exh. 1). It contains 38

streams totaling 276.4 miles in length, as well as 8 waterfalls. Id. at 486; Comm’n on Water Res.

Mgmt. et al., Hawai ‘i Stream Assessment 120 (1990) (“HSA”) (attached as Exh. 2).

Waimea Canyon, renowned as the “Grand Canyon of the Pacific,” is the “longest,
deepest, and most complex of a number of valleys” radiating from Kaua‘i’s central mountain,
Mount Wai‘ale‘ale. E.S. Craighill Handy, Elizabeth Green Handy & Mary Kawena Pukui,

Native Planters in Old Hawaii: Their Life, Lore and Environment 393, 395 (1991) (“Native

Planters”) (attached as Exh. 3). Waimea River, the watershed’s crown jewel, has “carved out a
course for itself” more than 2,800 feet in depth below the canyon’s rim. Id. at 394.

The Waimea River system is one of the largest rivers on Kaua‘i and in the state, with the
highest average annual flow of all Hawai ‘i streams. HSA at 55. The river travels generally
north to south, collecting surface flows from various northern headwaters and tributaries that
drain down from the Alaka‘i Swamp, and from lower eastern tributaries, before flowing into

Waimea Bay. Native Planters at 394-96. The major northern tributaries include: (1) Po‘omau

Stream (meaning “many heads”), which combines numerous streams including Kauaikinana,
Kawaikoi1, and Waiakoali Streams; (2) Waiahulu Stream, which combines Koke ‘e Stream and
others; (3) Koai‘e Stream; and (4) Wai‘alae Stream. The major lower tributaries from the east
include Mokihana Stream and Makaweli River. See also Part V, infra (summarizing USGS

gaging data).






2. Native Hawaiian Historical and Cultural Connection to the Waimea River
System

In ancient times, the Waimea River watershed -- from the fertile Waimea Delta to the
upland Po‘omau headwater region -- was home to thriving Native Hawaiian communities.

Native Planters at 393-409. Waimea was the site of Captain Cook’s first anchorage in Hawai i,

in 1778, the first recorded contact between Hawaiians and Europeans. Mary Kawena Pukui,

Samuel H. Elbert & Esther T. Mo‘okini, Place Names of Hawai‘i 225 (1974 ed.). Captain
Cook’s crew reported dozens of grass-thatched dwellings along the shore west of the river

mouth, as well as other houses dispersed inland along the river. Native Planters at 408. Early

explorers were most impressed with Waimea Delta’s vast expanses of wetland kalo (taro)
cultivation. Id. at 270. In 1784, Captain Cook noted that its “inhabitants far surpass all the
neighbouring islanders in the management of their plantations.” Id. at 406 (quoting James Cook,

A Voyage to the Pacific Ocean ... 1776-1780 (1784)). The delta produced the largest taro that

Captain Cook had ever seen in Polynesia. Id.

Waimea River delta in 1860 (Stormy Cozad, Images of America: Kauai 16 (2008))

One of Hawai‘i’s most famous ancient ‘auwai (aqueducts), Kikiaola, also known as

Menehune or Pe‘ekaua‘i Ditch, fed the lo‘i kalo (wetland taro fields) throughout the delta.
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Native Planters at 62, 406-09. Attribution of the ‘auwai’s construction to “Menehune” indicates

that development of the surrounding community occurred very early in Hawaiian history. Id. at
270. Carrying water around a cliff twenty-four feet above the river level, the Native Hawaiian
engineering feat spanned several miles. Id.

In addition, all along Waimea River’s inland reaches and tributaries, kua‘aina or
“backlanders” established “large and very nearly self-sufficient” communities. Id. at 397-400.
Backland lo‘i produced several rare and unique varieties of taro, including Ha‘o-kea, ““a fast-
maturing taro variety adapted to cold stream water and shallow soil,” and Ha-kalo-a-‘Ola, named
after an ancient ali‘i (chief), which grows in highly inaccessible areas. Id. at 397. The
“widespread favorite” mohihi sweet potato varieties likely originated along the upland Mohihi
Stream, where it is “well adapted to just such soil and climatic conditions.” Id. An extensive
native forest blanketed the upland region of Waimea and produced many plants and trees
traditionally used for subsistence and cultural practices, several of which are associated with
stream flow. Id. at 400-02.

Lo‘i terracing followed along the main Waimea River as far as eight to ten miles inland,
wherever lands were tillable. Id. at 396. Lo‘1 and ‘auwai extended even further into upper
tributaries such as Wai‘alae and Koai‘e Streams. Id. In Waimea Canyon, there was an estimated
twenty-five linear miles along the watercourses on which irrigated cultivation was practicable.
Id. at 397. “It is characteristic of this . . . area that every foot of land that could be leveled by
terracing above the floodwater stage, and to which a ditch could bring stream water, was utilized
for taro loi.” 1d.

Native stream life was abundant in the Waimea waterways and sustained the populace.
Id. at 275, 398. “Kai‘a ho‘opa ‘ili kanaka o Waimea. The fish of Waimea that touch the skins

of people.” Mary Kawena Pukui, ‘Olelo No‘eau, #1339 (1983). When it was the season for
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hinana (‘o‘opu spawn) at Waimea, they were so numerous that one could not go into the water
without rubbing against them. Id." Waimea River’s upland headwater streams “abounded in

shrimps (‘opae) and the prized fresh-water fish, the ‘o ‘opu (guppy).” Native Planters at 398.

Women catching hinana at mouth of Waimea River, c.1910
(Kamehameha Schools Archives)

3. Recognition of the Waimea River System’s Public Trust Values

In the HSA, the Commission “identif[ied] streams appropriate for protection.” Id. at Xix.
The HSA recognized the Waimea River system as a place of high cultural significance,

exhibiting four of five National Register of Historic Places criteria. Id. at 218. Native Planters

similarly valued Waimea as one of the most important areas on Kaua‘i. Id. at 425.

The HSA recognized the Waimea River system’s riparian, cultural, and recreational
resources as “outstanding.” Id. at 263. The system’s riparian and recreational resources received
“blue ribbon” ranking, meaning that they stood out as the “few very best” in the state. Id. at 272.

The United States Fish & Wildlife Service ranked the Waimea watershed’s instream aquatic

"In fact, the ‘o‘opu of Kaua‘i were famous throughout the Islands. Margaret Titcomb &
Mary Kawena Pukui, Native Use of Fish in Hawaii (1952).
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values as “High,” and the Nature Conservancy designated it a “Priority Aquatic Site.”

Watershed Atlas at 492.

Out of the 376 perennial streams throughout the islands, the HSA designated only forty-
four “Candidate Streams for Protection.” Id. at 272 It included the Waimea River system on
that select list, as one of only thirteen Kaua‘i rivers and streams with that distinction. Id. at 272-

73.

B. Plantation Diversions from the Waimea River System

The flourishing, self-sufficient Waimea community described above changed
dramatically with the arrival of the sugar industry. The extensive lo‘i kalo from mauka to makai
went fallow as “most of the water [was] taken higher up by the Kekaha Plantation ditch.” Native
Planters at 402.

In the late 1870s, Kekaha Sugar began planting sugar cane on fifty acres in the then-vast
marshlands in Kekaha and Mana, which it leased from the Hawaiian government. Carol Wilcox,

Sugar Water 92 (1996) (attached as Exh. 4); Deborah Saito & Susan Campbell, Hawaiian Sugar

Planters’ Association Plantation Archives, Register of the Kekaha Sugar Company, 1880-1946 1

(1986) (“KSC Register”), available at http://www2.hawaii.edu/~speccoll/m_plantations.html. In

1923, Kekaha Sugar expanded its lease to cultivate 2,000 additional acres in the mauka highland
region. Sugar Water at 96. By the 1930s, Kekaha Sugar was leasing over 7,000 acres of
agricultural land from the government. KSC Register at 2. Kekaha Sugar converted the Kekaha-
Mana marsh by filling in low areas and operating two large draining pumping stations at

Kawaiele and Nohili. Dep’t of Land & Natural Res., Kekaha Sugar Infrastructure Study, Job.
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No. 1-KIL.-A, Report No. R-114 at D-1 (2000) (“Kekaha Infrastructure Study”) (attached as Exh.

5.

In the early 1900s, having impaired its initial groundwater wells from overuse, Kekaha
Sugar turned to develop Waimea River surface water. Sugar Water at 92. Kekaha Sugar
completed construction of the Kekaha Ditch in 1907. Id. at 93.> In 1923, Kekaha Sugar
expanded the system’s length from 20 to 28 miles, its capacity from 45 to 50 mgd, and its
average flow from 30 to 35 mgd. Id. at 93, 96. The Kekaha Ditch diverted flows in the middle
reaches of canyon and transported the water to the makai lands in the Kekaha-Mana Plain.

From 1923 to 1926, Kekaha Sugar constructed the Koke‘e Ditch. 1d. at 96. The system
comprised 21 miles of open channel flows and tunnels, a capacity of 55 mgd, and an average

flow under Kekaha Sugar of around 13-15 mgd. Kekaha Infrastructure Study at I-6; Sugar

Water at 96. The Koke‘e Ditch diverted various headwater tributaries in the northern, high-
elevation region and delivered the water to the plantation’s mauka lands to the west of the river.*
In 1969, Kekaha Sugar entered into a general lease with the state Board of Land and
Natural Resources for 27,834 acres, 7,381 of which were indicated as suitable for sugar
cultivation. General Lease No. S-4222. The lease included: (1) the right to use 14,558 acres of
Hawaiian Home Lands and the balance of more than 13,000 acres of public land; and (2) the

right to store, take and use all surface water flowing from Waimea River and the irrigation ditch

* The Kawaiele station has about 100 million gallons per day (“mgd”) total pumping
capacity, while the Nohili station has about 34 mgd pumping capacity. Id. at D-6. These
drainage pumps continue to operate today in order to keep much of the makai plains from
reverting back to wetlands. Id. at D-2.

? The ditch was originally referred to as the Waimea Ditch, and was sometimes referred
to as the Waimea-Kekaha Ditch. It is now commonly known as the Kekaha Ditch. Sugar Water
at 93.

* Another, smaller ditch called the Waimea Ditch (also sometimes called Kikiaola Ditch)
historically diverted around five mgd for the several hundred-acre Waimea Sugar Mill Co.
plantation located near Waimea town, but has been out of service since 1990 due to damage from
a landslide. Kekaha Infrastructure Study at I-1.
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systems as well as ground water from existing wells and shafts. Alan Murakami, “The Hawaiian

Homes Commission Act,” in Native Hawaiian Rights Handbook 58 (Melody K. MacKenzie ed.

1991) (“Native Hawaiian Rights Handbook™). Kekaha Sugar used diverted river flows along

with ground water wells and drainage recycling pumps in the Kekaha-Mana plain. See Kekaha

Infrastructure Study at I-1.

C. Overview of Kekaha and Koke ‘e Ditch Systems.

1. Kekaha Ditch

The Kekaha Ditch, the older, larger, and more downstream ditch, begins at an elevation
of around 800 feet, about 1,000 feet upstream from the confluence of the Waimea River and one

of its main tributaries, Koai‘e Stream.
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Koai‘e Stream upstream of diversion
A dam on Koai‘e Stream diverts nearly all of the stream’s regular flow into a tunnel
intake, leaving the stream channel below the dam nearly dry. At most only a small amount of

leftover flow makes it past the intake and into a small side outlet in the dam.

Koai‘e diversion, looking from top of dam
Koai‘e diversion, looking upstream
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Below Koai‘e Dam (outlet at left)

The tunnel from Koai‘e Stream then directs the stream flows to an exit point immediately
upstream of the Waiahulu Dam on the Waimea River.” That dam then diverts into the Kekaha
Ditch nearly all of the combined diverted flows of Koai‘e Stream and the Waimea River, again
leaving the downstream channel nearly dry, with only a small amount of leftover flow spilling

through a small notch in the dam.

> Waiahulu Stream is the name of the tributary that combines with Po‘omau Stream to
form the main stem of the Waimea River. The Kekaha Ditch diversion below the Waiahulu-
Po‘omau confluence is called the Waiahulu Dam.
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Waimea River upstream of Waiahulu Dam

Waiahulu Dam diversion grate and
boarded-up outlet

Waiahulu Dam (boarded-up outlet in middle left)
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Waiahulu Dam, view from east

Below Waiahulu Dam
The Kekaha Ditch then carries the diverted flows downstream along the canyon to a point

at about 700 feet elevation, where it drops the water downhill through a pipe to a small
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hydroelectric power plant known as the Mauka Powerhouse. Another dam, called the “Mauka
Powerhouse Dam,” spans the river at that location and diverts additional flows into the Kekaha

Ditch.®

Mauka Powerhouse Dam
After the Mauka Powerhouse, the ditch winds along the river before turning westward

above Waimea town and running the length of the Kekaha-Mana Plain. Kekaha Infrastructure

Study at 1-4.

The Kekaha Ditch currently supplies water to the Menehune Ditch, the water supply for
taro farmers, kuleana owners, and residents in lower Waimea Valley. The Menehune Ditch
historically drew flows directly from Waimea River, but decades ago the Kekaha Sugar
plantation redirected this connection and instead began to supply the ditch through a pipe coming

down the valley wall from the Kekaha Ditch.

® Kekaha Sugar’s water use declarations also included a “Kukui Trail #1” diversion at the
790-foot elevation, at which point stream flow is “intermittent.” See Kekaha Sugar Co.,
Registration of Stream Diversion Works and Declaration of Water Use (Kukui Trail #1 for
Kekaha Ditch) (filed May 25, 1988).
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2. Koke‘e Ditch

The Koke ‘e Ditch initially runs from east to west as it diverts surface water from at least
four streams in the Waimea River system’s high-elevation (around 3,400 to 3,500 feet)
headwater region. The former Kekaha Sugar plantation reported as many as fifteen stream
diversions feeding the Koke‘e Ditch, but it appears that not all of these remain active today. See

Comm’n on Water Res. Mgmt., Declarations of Water Use, Vol. I 148 (1992) (“Water Use

Declarations™).
The first main diversion is a dam that spans the width of Waiakoali Stream and takes all

of its flow except for when the stream rises enough to overtop the concrete wall structure.
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Waiakoali diversion
Similarly, a dam on Kawaiko1 Stream diverts most of the stream flow, except for the

amount that can overtop the concrete structure.

Kawaikoi diversion
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Another dam on Kauaikinana Stream diverts most of the stream flow, except for an

amount that is allowed to spill through a notch in the concrete structure.

Kauaikinana diversion
After these diversions,’ the Koke ‘e Ditch turns south and feeds into Pu‘u Lua Reservoir.

Kekaha Infrastructure Study at I-3. After Pu‘u Lua Reservoir, at the Pu‘u Moe Ditch Divide, the

ditch splits into two branches: one continues further south to Kitano Reservoir, and the other

turns southwest to Pu‘u ‘Opae Reservoir.

’ The Koke‘e Ditch System map above also shows diversions of Mahihi Stream that have
been “abandoned” and an intake on Koke‘e Stream that appears to be active.
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3. Downstream of the Diversions
The following photographs, taken earlier this month, illustrate the impacts of diversions
on the Waimea River system. In Waimea River, immediately below the Waiahulu Dam, which
diverts flows for the Kekaha Ditch, ‘o‘opu could be seen stranded in the stagnant, algae-filled

pool, which also contained alien toads:

Immediately below the Waiahulu Dam on Waimea River
As the river continues downstream, the leftover flows are slack, and the river bed is filled

with alien green algae, pond scum, and sediment.

Below the confluence of Waimea River (left of the hill) and Koai‘e
Stream (right of the hill)
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Continuing further down Waimea River

Further down Waimea River
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When the river finally reaches the lower Waimea Valley, shallow flows cover only a

portion of the river bed, which is buried in brown silt:

The lower Waimea River bed, upstream of the confluence with Makaweli River

D. The End of Sugar and Continued Diversions and Waste

The historical operator and end user of the Kekaha and Koke ‘e Ditches, the Kekaha
Sugar plantation, ceased operations in 2001. ADC, Strategic Plan 4 (2008). In contrast to the
sugar plantation operations, the current agricultural tenants under ADC/KAA cultivate only a
fraction of Kekaha Sugar’s former lands, in far less land- and water-intensive crops. Yet, the
glaring discrepancy between the ongoing diversions and the radically reduced water demands
indicates that the diverted river flows are not being put to maximum reasonable-beneficial use,
but rather are being wasted, contrary to law. Indeed, Po‘ai Wai Ola documents below several
examples of dumping of water from the ditch systems. Further, much of the ditch infrastructure
is inefficient and unlined, which causes an unknown amount of waste. ADC/ KAA, however, do
not provide the Commission or public with any information on actual water uses and losses,

concealing the full extent of the waste.
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1. Kekaha Sugar’s Closure and Decline in Water Demands
From 1946 to 1996, the average flow in the Kekaha Ditch was 1,015 million gallons per

month (“mgm”), or around 33.4 mgd. Kekaha Infrastructure Study at I-5, [-9. The average flow

in the Koke ‘e Ditch during that same time period was 438 million mgm, or around 14.4 mgd. Id.
at -7, I-11.
In 1992, Kekaha Sugar reported cultivating about 11,750 acres of its total 27,834 leased

acres, mostly in sugar cane, but also some diversified agriculture. Water Use Declarations at

148. In 2000, Kekaha Sugar was cultivating 7,758 acres, mostly in sugar cane: 2,668 acres in

the mauka highlands and 5,090 acres in the makai plain. Kekaha Infrastructure Study at I-1.
Others were using an estimated total of around 9 mgd of Kekaha Ditch water in 2000; these
included two land development companies (Kikiaola and Knudsen, 4.5 mgd combined), two corn
companies (Pioneer and Navortis, 1.5 mgd combined), and Menehune Ditch users (2.5 mgd). Id.
at [-5. During this time, despite the apparent reduction in cultivated acreage, the Kekaha and
Koke‘e Ditches’ diverted flows did not appreciably change. For nearly 12 years between 1988
and 1999, the average ditch flows in the Kekaha and Koke ‘e Ditches were around 32 and 13
mgd, respectively. See id. at -9, -11.

After Kekaha Sugar’s closure, ADC formally assumed management of 12,592 total acres
of the former plantation lands in 2003. See Executive Order No. 4007 (Sept. 16, 2003). On
April 1, 2007, ADC entered into a Memorandum of Agreement with the agricultural tenants’
association, KAA, delegating to it the management of the ditch and drainage infrastructure. See

Restated and Amended Memorandum of Agreement Between State of Hawaii Agribusiness

Development Corporation and Kekaha Agriculture Association (Aug. 29, 2008) (“ADC/KAA

MOA”).
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Today, sugar is long gone. In its place, several seed companies are conducting
experimental field test operations on the makai lands, while only a couple of small water users
are located on the mauka lands.

ADC/KAA currently do not provide any reporting of actual water uses -- even though
their MOA requires that KAA members “record and report monthly water use from the surface

water diversions in accordance with [Haw. Admin. R. §] 13-168-7.” ADC/KAA MOA at 17.

Nonetheless, the unambiguous and plainly visible reality is that only a fraction of the former
plantation lands are currently being cultivated, in far less water-intensive crops than the
notoriously thirsty sugar cane crop.® Seed field test operations, for example, involve crops like
corn that use less water than sugar cane, and also require isolation distances between plantings,
resulting in large fallow areas.” The operations on the Kekaha-Mana Plain are no exception; in
contrast to dense sugar cane plantings, large swaths of land on the plain have no visible plantings

at all:

® According to a state Department of Agriculture (“DOA”) study of former Kekaha Sugar
lands, sugar cane needs approximately three times more water than the average tropical farm
product. Dep’t of Agric., An Economic Assessment of the Former Kekaha Sugar Company
Land and Infrastructure: Its Current and Potential Economic Capability 11-12 (2005). See also
Waiahole, 94 Hawai‘i at 163, 9 P.3d at 475 (pointing out the differences in water duties between
sugar and diversified agriculture).

? See Waiahole, 94 Hawai‘i at 164, 9 P.3d at 476 (reviewing land and water use of seed
corn operation and limiting water use to actual need).
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Isolated field test planting on the Kekaha-Mana Plain

View of the Kekaha-Mana Plain (note large unplanted areas)
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As for the mauka lands irrigated by the Koke‘e Ditch, the entire region is almost
completely idle, except for a small orchard operation of about 125 acres and a Hawaiian
homesteader’s pastoral land of a few hundred acres.

2. Ongoing Diversions, Waste, and Dumping

Despite this dramatic decline in cultivation and actual water demands due to Kekaha
Sugar’s closure, ADC/KAA continue to divert Waimea River flows in amounts comparable to
the sugar plantation. According to ADC’s ditch flow reports to this Commission from 2010
through May 2013, Kekaha Ditch took an average of 31.3 mgd, and Koke ‘e Ditch took an
average of 7.6 mgd.10 See Commission’s ADC Ditch Flow Reports (attached as Exh. 7).

Nearly eight years ago, the DOA acknowledged the decline in water demands because of
Kekaha Sugar’s closure and recognized not only the potential need to downsize ditch capacity,

but also potential “alternative uses” such as “stream restoration.” Dep’t of Agric., Agricultural

Water Use and Development Plan 57 (2004) (“DOA AWUDP”) (attached as Exh. 6). While

some reduction in reported ditch flows appears to have occurred over the years, there has not
been a change in ditch operations or design commensurate to the collapse of water demand from
the demise of sugar cultivation.

On their face, the discrepancies between the ongoing diversions and the vastly less land-
and water-intensive operations establish that the diverted Waimea River system flows are being
wasted. Po‘ai Wai Ola, in fact, is aware of the following examples of outright dumping of

diverted water.

' These reported data include several months of anomalously low ditch flows. For
example, Koke ‘e Ditch flows were only 0.04 mgd in October and November 2012 and only 1-2
mgd in August of 2011 and 2012.
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From the Koke‘e Ditch, water is continually being dumped down the Kauhao gulch, at a

point before the ditch reaches the Pu‘u Lua Reservoir:

Koke‘e Ditch water being dumped from sluice gate... down otherwise empty Kauhao gulch

Until earlier this year, Koke ‘e Ditch water was also being continually dumped at a spot
on the side of Waimea Canyon Road, where it flowed under the road and down the side of the

canyon, many miles downstream from where it was originally diverted:

Koke‘e Ditch water d d... .
oke ¢ Dilel water dumpe down the side of the canyon (note green strip along downhill path)

More recently, this dumping has been modified to be less conspicuous, with the ditch
water dumped into a newly constructed trench in an empty field, where the water flows away

from the Waimea River and in a makai direction, to nowhere:
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Redirected dumping from Koke‘e Ditch
As for the Kekaha Ditch, a visit to the Kekaha-Mana Plain revealed dumping from an

irrigation ditch directly into a low-elevation drainage canal flowing to the ocean:

Kekaha Ditch water being dumped... into a drainage ditch flowing to ocean

As the plain is filled with such drainage canals (see supra note 2 and accompanying text), the full
extent of such wasteful practices remains to be seen.

Moreover, much of the Koke ‘e and Kekaha systems consists of unlined, earthen ditches
and reservoirs, resulting in significant waste. In 2005, the DOA recognized the need to address
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seepage losses and line the reservoirs of the Koke‘e system. DOA AWUDP at 55-57. The state

Department of Land and Natural Resources (“DLNR”) similarly recommended examining

system losses in its Kekaha Infrastructure Study. Id. at I-8. The ongoing diversions of the

Waimea River system in excess of actual demands and uses compounds this waste via system

losses, as the excess diverted water needlessly fills the unlined ditches and reservoirs.

V. USGS STREAM FLOW DATA

Since 1908, USGS has operated an array of approximately twenty-seven stream gages
throughout the Waimea River system."' While these gages have operated over various
timeframes, they collectively provide an extensive body of stream flow data, far more than are
available for many other watersheds statewide.

A number of gages provide insights regarding the Waimea River system’s flows and the

Koke‘e and Kekaha Ditches’ diversions. The following reviews some of the highlights.

" The USGS gaging data are now readily available and accessible online and, thus, are
not attached in hard copy here. See USGS, National Water Information System,
http://maps.waterdata.usgs.gov/mapper (showing data range, gage location, and gage elevation);
USGS, StreamStats, http://streamstatsags.cr.usgs.gov/gages/viewer15.htm?stabbr=gages
(showing stream flow data).
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As explained in Part IV above, the Koke ‘e Ditch includes diversions from Kauaikinana,
Kawaiko1, and Waiakoali Streams. Stream gage data is available for all three streams. Prior to
completion of the Koke‘e Ditch, the “Kauaikinana Stream” gage (No. 16012000, 1919-25)"
recorded Qsg, Q70, and Qo flows'® of 1.29 mgd, 0.71 mgd, and 0.40 mgd,14 respectively. The
“Kawaikot Stream” gage (No. 16010000, 1909-2013) recorded Qso, Q70, and Qoo flows of 8.40
mgd, 4.98 mgd, and 2.78 mgd, respectively. The “Waiakoali Stream” gage (No. 16011000,
1909-25) recorded Qso, Q70, and Qg flows of 2.00 mgd, 1.29 mgd, and 0.71 mgd, respectively.
While the gages’ periods of record are not identical, they overlap. A rough sum of the available
data amounts to Qso, Q70, and Qg flows of 11.69 mgd, 6.98 mgd, and 3.89 mgd, respectively.

The “Koke‘e Ditch” gage (No. 16014000, 1926-83), recorded the ditch flow diverted
from multiple northern headwater tributaries. The gage recorded Qso, Q70, and Qg flows of
12.28 mgd, 7.76 mgd, and 4.07 mgd, respectively.

After the Koke ‘e Ditch diversions, the northern headwater tributaries converge into
Waiahulu and Po‘omau Streams. Po‘omau Stream then flows into Waiahulu Stream to form the
main stem of the Waimea River. The “Waimea River at Alt 840 Ft” gage (No. 16016000, 1916-
68) is located about one mile downstream of the Waiahulu-Po‘omau convergence, close above
the Kekaha Ditch diversion on the upper Waimea River. The gage recorded Qso, Q70, and Qoo

flows of 12.28 mgd, 10.34 mgd, and 8.40 mgd, respectively.

"2 The gages are referenced by USGS gage number, followed by the gage’s period of
record.

B «Q” flow figures indicate the amount of flow that is met or exceeded for a stated
percentage of time. For example, a Qso of 10 mgd means that 50 percent of the time, water flow
at the gage location is at least 10 mgd.

4 USGS reports flow data in cubic feet per second (“cfs”), which is converted to mgd
using USGS’s conversion factor of 1.547 mgd to 1.000 cfs.
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As explained in Part IV above, the Kekaha Ditch’s first two diversions take flows from
both Koai‘e Stream and the Waimea River below the Waiahulu-Po‘omau convergence. Limited
data is available for Koai‘e Stream. The only continuous gage on that stream, the “Koai‘e
Stream at Alt 3,770 Ft” gage (No. 16017000, 1919-68), is located in its high-elevation
headwaters near the Alaka‘i Swamp. That gage recorded Qso, Q79, and Qg flows of 5.30 mgd,
3.23 mgd, and 1.81 mgd, respectively.15

More than a mile below the point at which Koai‘e Stream joins the Waimea River,
Wai‘alae Stream enters the Waimea River. Stream gage data is available for the upper, middle,
and lower reaches of Wai‘alae Stream. The “Wai‘alae Stream at Alt 800 Ft” gage (No.
16021000, 1917-21), located at the base of Wai‘alae Stream just before it enters Waimea River,
recorded Qso, Q70, and Qgg flows of 9.70 mgd, 6.46 mgd, and 4.40 mgd, respectively.

Below Wai‘alae Stream’s confluence with the Waimea River, the Kekaha Ditch’s
diversion at the Mauka Powerhouse again diverts the Waimea River. At that point, the river
flows comprise whatever flows remain after the upper Waimea River and Koai‘e diversions and
the flows added by the Wai‘alae Stream tributary. The “Kekaha Ditch At Camp 17 gage (No.
16022000, 1908-68) appears to have recorded the total Kekaha Ditch diversions. The gage
recorded Qso, Q70, and Qg flows of 36.20 mgd, 29.73 mgd, and 23.92 mgd, respectively.

The “Waimea R Bl Kekaha Dtch Intk” gage (No. 16028000, 1921-68) is located
immediately below the Kekaha Ditch diversion at the Mauka Powerhouse. The gage recorded
Qs0, Q70, and Qgg flows of 0.97 mgd, 0.20 mgd, and 0.01 mgd, respectively. Comparing the

Kekaha Ditch gage with the Waimea River gage below the Kekaha Ditch indicates that from 50

1> The USGS also operated a peak flood gage on Koai‘e Stream (No. 1601800, 1916-71)
around the location of the diversion on that stream and its convergence with Waimea River.
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to 90 percent of the time, Kekaha Ditch diverted nearly all (97 to almost 100 percent) of the river

flows that crossed its path.

VI.  EXISTING INSTREAM AND OFFSTREAM WATER USES

The Waimea River system is the lifeblood for a host of protected instream public trust
uses. These uses persist as best they can in the face of ongoing diversions by the Kekaha and
Koke‘e Ditches. Meanwhile, as explained above, ADC/KAA maintain inflated and wasteful
offstream diversions despite the closure of the Kekaha Sugar plantation and extensive reduction

in offstream uses and demands.

A. Instream Uses

Historic and ongoing diversions have impaired Waimea River’s ability to support
instream uses. The Code defines instream use 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.” Haw. Rev. Stat. § 174C-3. The definition provides several examples such as: the
maintenance of fish and wildlife habitats; outdoor recreational activities; maintenance of
ecosystems such as estuaries, wetlands, and stream vegetation; aesthetic values such as waterfalls
and scenic waterways; maintenance of water quality; and the protection of traditional and
customary Native Hawaiian rights. Id. Restoration of flow in amended IIFSs for the Waimea

River system is necessary to protect and restore the full range and quality of these instream uses.

Maintenance of Fish and Wildlife Habitats: Native stream and nearshore life depends on
natural mauka to makai stream flow. As DLNR’s Division of Aquatic Resources (“DAR”)

emphasizes, the “single most important requirement” for protecting native stream life in Hawai ‘i
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is ensuring the natural patterns of water flow between streams and the ocean.'® The

amphidromous life cycles of native stream life, alternating between the stream and the ocean,

underscore this paramount importance of maintaining mauka to makai stream flow. HSA at 133.
The HSA observed in the Waimea River system three of its four native indicator species

for habitat quality: ‘o‘opu nakea (Awaous stamineus), ‘o‘opu nopili (Sicyopterus stimpsoni),

and hihiwai (Neritina granosa). Id. at 152. The HSA initially ranked the Waimea River system’s

aquatic resources as outstanding, but lowered the rank to moderate because of “degradation of
habitat.” Id. at 151-52.

The Waimea River watershed also contains the highest number of threatened and
endangered bird (9) and rare plant (17) species on Kaua‘i. HSA at 182-83. Stream-associated
endangered birds such as the koloa maoli (Hawaiian duck) and the ‘alae ‘ula (Hawaiian
moorhen) are found in the watershed. In addition, several of the watershed’s native plant species
used for traditional and customary practices are associated with stream flows, including the
papala képau, mamaki, olomea, and opuhe trees.

Long-time kama‘aina community members attest to a steady decline in the abundance of
native amphidromous stream life in the Waimea River system as the ditch diversions persist in
dewatering it over the long term, compounding the stresses on the river habitat. Preliminary
scientific evaluations of the river similarly observed markedly diminished stream life and habitat
compared to undiverted, healthy streams. Native indicator species such as ‘o‘opu are found in
low percentages compared to alien pest fishes and are also found outside of their normal ranges
in the river, all of which indicate the native ecological system is breaking down. Moreover, the

lower river habitats are covered with sediment, the extended result of persistently low flows that

16 Robert Nishimoto, Div. of Aquatic Res., Hawaiian Streams: The Mauka to Makai
Connection, http://www.hawaii.gov/dInr/dar/hawn_streams.htm.
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are insufficient to flush the river bed. The chronic low flows downstream of ditch diversions

have an undeniable impact on the native stream life and ecosystem.

9

Outdoor Recreational Activities: “Water-related recreation is a part of life in Hawai‘i.’

HSA at 232. Waimea was one of only four Kaua‘i rivers and streams recognized for their
“statewide outstanding,” “blue ribbon” recreation resources. Id. at 248-49, 272. The HSA
recognized the Waimea River system’s opportunities for camping, hiking, fishing, swimming,
hunting and boating, as well as parks and scenic views. Id. at 243, 249. Waimea Bay and
Recreational Pier at the mouth of the river are a popular community fishing area and a DLNR-
designated Marine Fisheries Management Area. See Haw. Admin. R. ch. 13-50 (1981). The
large-scale plantation ditch diversions, however, diminish these recreational values. HSA at 244
(acknowledging that recreational values “tend to be correlated with high flow rates”™).

Long-time kama‘aina community members attest that their ability to recreate in the river
has deteriorated or vanished as the weak river flows continue and cause more and more silt to fill
the river bed. See photograph in Part VI.C.3. In the 1920s, the river was deep enough for
recreational riverboats to travel upstream as far as the “point” at the Waimea-Makaweli fork. In
the early 1960s, Waimea children would build boats from recycled materials, some up to eight
feet long, and sail them across the Waimea River in what one resident called the “tin boat wars.”

Moke Kupihea, The Seven Dawns of the Aumakua: The Ancestral Spirit Tradition of Hawaii

151-52 (2004) (“Seven Dawns”). As recent as the 1980s to 1990s, community members would
frequent a popular swimming hole under the swinging bridge near the Waimea-Makaweli fork.
The water was around fifteen feet deep at the time, deep enough for people to dive in from the
bridge. Today, the swimming hole is buried, and only a thin layer of water covers the silt-laden

river bed.
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Standing where there used to be a 15-foot deep swimming
hole, into which people could dive from the bridge

By substantially reducing flow in the Waimea River system, the ditch diversions are
antithetical to public instream recreational uses.

Maintenance of Ecosystems, Such as Estuaries, Wetlands, and Stream Vegetation:

Healthy stream flows in the Waimea River system are also necessary to maintain its various
interconnected ecosystems, such as estuaries, wetlands, and stream vegetation. The Waimea
River system sustains more than 0.5 square miles of palustrine (marsh) wetland, as identified by
the United States Fish & Wildlife Service. HSA at 182-83. It also supports twenty percent
native forest along its banks, which contains the highest number of rare plants species (17) of
any river or stream on Kaua‘i. Id. The estuary provides habitat for fresh water and marine life.
These ecological features, which are dependent on river flow, support the quality of the river
system and its ability to support other instream uses and values. HSA at 169.

Scenic Beauty and Water Quality: River flow is also synonymous with scenic beauty and

water quality. The HSA recognized the Waimea River system for its scenic views. Id. at 248-
49. The “Grand Canyon of the Pacific,” however, is an empty shell without the river that made
it. The diversions not only degrade the river’s aesthetic values, but also directly affect its water

quality by reducing the water available to assimilate and transport pollutants. The state
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Department of Health has designated the Waimea River as water quality impaired under the
federal Clean Water Act for turbidity and phosphorous, and the river estuary as impaired for
turbidity.'” The pictures of the dewatered river filled with algae and sediment speak for
themselves regarding the aesthetic and water quality impacts. See Part IV.C.3, supra.

Protection of Traditional and Customary Native Hawaiian Rights: Native Hawaiians

actively practice many traditional and customary Native Hawaiian rights that are dependent on
the Waimea River system. These rights, however, are being abridged by the former plantation
ditches’ excessive diversions of water.

Native Hawaiians are limited in their rights to gather stream life such as ‘o‘opu, ‘Opae,
and hihiwai. As explained above, the Waimea River system was legendary for the abundance of
its native stream life, including ‘o‘opu. See Part IV.A.2, supra. These resources, however, have
markedly declined with the continued long-term diversion of the river and cannot support the
traditionally practiced and currently desired levels of gathering.

The Waimea River system traditionally supported extensive kalo cultivation from the
delta and far into the valley, which the plantation diversions widely diminished. In the lower
valley, community members continue to exercise traditional and customary water rights in
growing kalo and other domestic crops. These uses receive their needed and entitled water from
the Menehune Ditch, which, through the actions of the former plantation, is currently connected
to the Kekaha Ditch. When ADC transferred control of irrigation infrastructure to KAA, the
parties provided assurances that kalo farmers in Waimea Valley and Department of Hawaiian
Home Lands (“DHHL”) homesteaders who depend on the ditch systems will continue to have

the right to take water. ADC/KAA MOA at 6. These uses are constitutionally protected public

7 See U.S. Envtl. Prot. Agency, Hawaii 303(d) Listed Waters for Reporting Year 2006,
http://iaspub.epa.gov/tmdl_waters10/attains_impaired_waters.impaired_waters_list?p_state=HI&
p_cycle=2006 (list of impaired waters).
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trust purposes as well, and must be preserved and promoted together with other Native Hawaiian
rights and public trust uses dependent on instream flows.

Other Native Hawaiian, riparian, and kuleana rightholders downstream of the ditch
diversions could access surface water directly from Waimea River, but are limited by the
diminished flows. See Haw. Rev. Stat. § 174C-3 (instream use includes “conveyance of
irrigation and domestic water supplies to downstream points of diversion”). For example, the
Kaohi ‘ohana owns two acres of kuleana land (TMK # (4)1-5-3-26) along the Waimea River
below the Kekaha Ditch diversions and would like to restore and enjoy this ‘aina, but the
dewatered river limits their ability to do so. They and others downstream of the diversions are
entitled to share in this public trust resource.

Healthy river flows are also vital to the perpetuation of Native Hawaiian spiritual
practices and values. The shallow and warm water that the diversions currently leave in the
Waimea River system are not conducive to Native Hawaiian spiritual practices such as ritual
blessings. Further, wai is the kino lau (physical embodiment) of the Hawaiian deity Kane, and
its waste offends traditional Hawaiian values.

The Waimea River system is legendary in Hawaiian tradition and central to the
community’s cultural identity. For example, the legendary Pohakulani (“the stone of a high
chief”)'® lies in the riverbed near the swinging bridge and marks the location of a sacred leina a

ka ‘uhane (point where the deceased depart for the spirit realm). Seven Dawns at 120-21. Due

'8 Pohakulani was the ill-fated son of renowned Waimea king Ola. According to the
legend, Ola bargained with the king of the Menehune to build an ‘auwai to enable more kalo
cultivation for Ola’s kingdom. In return, the Menehune king required that Ola supply all the
‘Opae his people could eat and ensure that no one venture outdoors at night, as the Menehune
would only work in secrecy. Each night, Ola supplied 2,000 large calabashes full of ‘Opae. All
went well until the final night of construction, when Ola’s children snuck outside to catch a
glimpse of the Menehune at work. As punishment, the two were turned into stone right where
they stood -- the sister where she hid on the hillside and the brother in the river. Seven Dawns at
65-66.
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to the diminished river flows from longstanding ditch diversions, accumulating muck has
completely buried this sacred stone. The ongoing degradation of the Waimea River system

causes deep injury to Native Hawaiian spiritual and cultural values.

Standing above the location of the sacred Pohakulani,
now buried under silt

B. Offstream Uses

1. ADC/KAA’s Diversions and Waste
Part IV.D, supra, details ADC/KAA’s ongoing diversions and waste and the lack of
public accountability on ADC/KAA’s actual water uses and demands.

2. Hawaiian Home Land Water Rights

DHHL holds 15,061 acres of the Waimea mauka uplands in trust for its beneficiaries."

Most these lands were historically leased to the Kekaha Sugar plantation and irrigated by the

Koke‘e Ditch. Meanwhile, the few homesteaders on the land suffered a long history of

1 See Dep’t of Hawaiian Homelands, West Kaua‘i Regional Plan 11 (2011) (“DHHL
West Kaua‘i Plan”).
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inadequate water resources.”’ Currently, only one homesteader is leasing several hundred acres
of land for pasture.

DHHL, together with its beneficiaries, plan to expand use of these lands for agricultural
and pastoral homesteads and other community uses, including farming, ranching, and

aquaculture. See DHHL West Kaua‘i Plan. The Waimea-Kekaha community has resurgent

interest and desire to make these lands agriculturally productive, including for kalo.”! To make
the home lands productive will require ditch irrigation water.

As discussed in Part I1.D, supra, the law establishes the priority rights of Hawaiian Home
Lands. ADC is legally barred from amending or modifying water rights under “article XI,
section 7, of the Constitution . . ., or the [HHCA].” Haw. Rev. Stat. § 163D-4(9)(A)(1) (2011).
Po‘ai Wai Ola supports a reasonable and pono (just) balance between parallel public trust uses
for the Waimea-Kekaha Hawaiian home lands, and the protection and restoration of Waimea
River system’s instream uses. See Waiahole, 94 Hawai‘i at 142 n.43, 9 P.3d at 454 n.43

(Commission must protect all trust purposes to the extent feasible).

VII.  ANTICIPATED BENEFITS OF STREAM RESTORATION

Ola I Ka Wai: Water Is Life. Restoring flows to the Waimea River system will protect
and promote the range of public trust instream uses discussed above. Whereas the plantation
ditch diversions impair these uses by depriving them of their natural, sole source of water,

restoration of diverted flows will undo these harms.

%0 See Native Hawaiian Rights Handbook at 58. In fact, because of ongoing problems
with obtaining water, four of five original homesteaders at Pu‘u ‘Opae abandoned their leases.
See id. (describing the self-help efforts of homesteaders unable to obtain sufficient water, and
Kekaha Sugar’s attempts to stop them).

21 See Dep’t of Hawaiian Homelands, Item No. G-2: Authorize the Chairman to Take
Action to Secure the Control and Use of Water in Waimea, Kaua‘i Through State Administrative
Action 3-4 (Jan. 15, 2013).
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Po‘ai Wai Ola anticipates that increased instream flow will have a direct, positive impact
on the river ecosystem from mauka to makai. Both the Commission and the Hawai ‘i Supreme
Court have recognized the “positive effect” of stream restoration:

[Glenerally, the higher the volume of instream flow and the closer the streamflow

approaches its natural pre-diversion levels, the greater the support for biological

processes in the stream and its ecosystem. Thus, in general, it is expected that

additional flows to the streams would increase the native biota habitat.

Waiahole, 94 Hawai‘i at 146, 9 P.3d at 458 (citations and quotation marks omitted); see also id.
at 158, 9 P.3d at 470 (recognizing that “[h]igh base flow is important to the estuary ecosystem as
well as the stream itself””). In the HSA, the Commission observed that “[e]xtensive water
development is incompatible with outstanding aquatic resources” and “found a positive
correlation between good aquatic resources and larger streams and lack of stream modification.”
Id. at 139, xxi.

Actual experience and studies confirm the ecological benefits of instream flow
restoration. In the Waiahole case, for example, these benefits were not only expected, but also
“immediate” and observed. 94 Hawai‘i at 112, 146, 9 P.3d at 424, 458. Peer-reviewed scientific
literature has established a direct correlation between stream flow volume and native species
productivity.?

Restored river flows will benefit other public trust instream uses. Enhancing instream
flows toward their natural levels will support the entire river ecosystem from mauka to makai,

including interconnected wetlands, estuaries, and riparian areas. Recreational opportunities will

increase as river flow rises and scours accumulated sediment. Aesthetic values will also improve

*2 See, e.g., Benbow et al., “The use of two modified Breder traps to quantitatively study
amphidromous upstream migration,” Hydrobiologia 527: 139-51 (2004); Way et al.,
“Reproductive biology of the endemic goby, Lentipes concolor, from Makamaka‘ole Stream,
Maui and Waikolu Stream, Moloka‘i,” Environmental Biology of Fishes 51: 53-68 (1998).
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from the current stagnant, polluted conditions. Traditional and customary Native Hawaiian
rights will benefit from greater downstream flows and revived native stream resources.

Settled law establishes that leaving flow in the river is categorically not waste, that public
trust instream uses are the presumptive priority and default, and that commercial offstream
diverters bear the burden to justify their diversions. Id. at 136-37, 142-43, 9 P.3d at 448-49, 454-
55. The benefits of restoring the Waimea River system’s flows are not only evident from the
river’s currently degraded conditions and supported by experience and science, but presumed
and mandated under law.

VIII. THE COMMISSION MUST EXPEDITIOUSLY ORDER THE CESSATION OF

WASTE AND AMEND THE INTERIM INSTREAM FLOW STANDARDS TO
RESTORE FLOWS IN THE WAIMEA RIVER SYSTEM.

Given the Commission’s public trust mandate, the negative impacts of ongoing
diversions, and the prima facie indications of excess diversions and waste, Po‘ai Wai Ola
respectfully requests the Commission to take expeditious action and order the immediate
cessation of waste and interim return of the Waimea River system’s flows under amended IIFSs.
The Code charges the Commission to investigate and take action against waste. Haw. Rev. Stat.
174C-13; Waiahole, 94 Hawai‘i at 172, 9 P.3d at 484.% Both the Commission and the Hawai‘i
Supreme Court have recognized that “the policy against waste dictates that any water above the
minimum flows and not otherwise needed for use remain in the streams in any event.”
Waiahole, 94 Hawai‘i at 156, 9 P.3d at 468. Thus, as it did in the Waiahole case, the
Commission must compel, under threat of penalties if necessary, that any and all diverted flows

being wasted (i.e., not being put to actual, reasonable-beneficial use) remain in their streams of

 Additionally, the Commission has general jurisdiction over “any disputes regarding
water resource protection” and may “fashion conditions, limitations, and remedies, and otherwise
exercise such other powers as may be necessary and proper in aid of its jurisdiction consistent
with law.” Haw. Rev. Stat. § 174C-10 (2011); Haw. Admin. R. § 13-167-3(4), (5) (1988).
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origin. See id. at 112, 9 P.3d at 424 (Commission issued an order to show cause regarding
waste).”* This also includes compelling ADC/KAA to reduce to the extent feasible the ongoing
waste via system losses. See id. at 172, 9 P.3d at 484 (Commission has authority to take action
on “allegation that the ditch is wasting water due to deficient operation and upkeep”).

As noted above, ADC/KAA do not provide the Commission or public with any
information on actual water uses and losses, despite their commitment in their MOA to
document such information. As part of its mandated investigation, the Commission should
require essential monitoring and reporting, including average daily water usage by end user,
breakdowns of acreages and crops cultivated, reservoir volumes or stages, and system losses.
This minimum information is critical to ensure public accountability over ADC and KAA’s
diversions of public trust river flows.

Moreover, the flows immediately returned to the Waimea River system to prevent waste
must be incorporated into amended IIFSs. “Interim standards must respond to interim
circumstances.” Id. at 151, 9 P.3d at 463. “[Al]t least for the time being,” the IIFSs should
reflect the amount of instream flow that reflects current, actual reasonable-beneficial offstream
use and the absence of waste. Id. at 157, 9 P.3d at 469. If necessary, the Commission may
further amend the IIFSs as it obtains more detailed information and analysis of instream and
offstream uses.

The Code mandates a 180-day deadline for IIFS petitions. Haw. Rev. Stat. § 174C-
71(2)(E); Haw. Admin. R. § 13-169-41 (1988). This provides ample time for the Commission to
investigate and take action on the matters set forth herein, at least for purposes of establishing
initial IIFSs pending any further investigation and amendments. The delays that have occurred

in other IIFS cases are inefficient and highly prejudicial to community petitioners and must not

** See Haw. Rev. Stat. § 174C-15(b) (2011) (providing for fines for violations).
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be repeated in this case. Po‘ai Wai Ola respectfully requests decisive, effective, and timely relief

on their IIFS amendment request within the deadlines mandated by law.

IX. CONCLUSION

Waimea River is a natural and cultural treasure, and the state Constitution and Code
mandate its protection and restoration for present and future generations. For the reasons set
forth herein, Po‘ai Wai Ola respectfully requests that this Commission grant the relief sought and
(1) order the immediate cessation of aﬁy and all waste and require reporting and monitoring of

actual offstream uses and needs, and (2) restore flows to the Waimea River system in amended

IIFSs.

DATED: Honolulu, Hawai ‘i, July 24, 2013.

EARTHIUSTICE

David L. Henkin

Isaac H. Moriwake

223 South King Street, Suite 400
Honolulu, Hawai‘i 96813

i /LM-,
By: Q*Q”—?

- ISAAC H. MORTWAKE
Attorneys for Petitioner/Complainant
PO‘ATWATOLA/WEST KAUA*I
WATERSHED ALLIANCE
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BEFORE THE COMMISSION ON WATER RESOURCE MANAGEMENT
OF THE STATE OF HAWATI'I

In the Matter of: ) EXHIBITS 1-7
)
PETITION TO AMEND THE INTERIM )
INSTREAM FLOW STANDARDS FOR )
WAIMEA RIVER AND ITS HEADWATERS )
AND TRIBUTARIES, AND COMPLAINT )
AND PETITION FOR DECLARATORY )
ORDER AGAINST WASTE )
)
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EXHIBITS 1-7






Waimea River. Kauna'i

Land Management Status: Percentage of the watershed in the categories of biodiversity
protection and management created by the Hawaii GAP program.

Permanent Biodiversity =~ Managed for Multiple  Protected but

Protection Uses Unmanaged Unprotected
0.0 17.0 61.7 21.3

Langd Use: Areas of the various categories of land use. These data are based on NOAA C-
CAP remote sensing project.

Percent Square mi Sauare km
High intensity Developed 0.1 0.06 0.17
Low Intensity Developed 0.3 0.29 0.75
Cultivated 0.6 0.49 1.26
Grassland 0.8 0.71 1.84
Scrub/Shrub 71.6 61.55 159.42
Evergreen Forest , 13.8 11.83 30.64
Palustrine Forested 7.2 6.18 16.01
Palustrine Scrub/Shrub 14 1.22 3.16
Palustrine Emergent 0.5 0.45 1.17
Estuarine Forested 0.0 0.00 0.00
Bare Land 3.6 3.08 7.97
Unconsolidated Shoreline 0.0 0.00 0.00
Water 0.1 0.08 0.21
Unclassified 0.0 0.00 0.00

STREAM FEATURES

Waimea River is a perennial stream. Total streain length is 276.4 mi (444.9 k). The terminal
stream order is 3.

Reach Type Percentages: The percentage of the stream's channel length in each of the
reach type categories.
Estuary Lower Middie Upper Headwaters

0.2 0.0 101 356 54.1

The following stream(s) occur in the watershed:

‘Awini ‘Elekeni‘iki ‘Elekeninui Hale'aha Halekua
Halemanu Halepa‘akai Hipalau Kahana Kauaikinana
Kawai lki Kawaikdi Koai's Koholoina Kcke'e
Kunini Loli Makaweli Maluapopoki Mahihi
Mokihana Mokuone Nawaimaka Nihoa Noe
Olokele ‘Oma‘o Oneopaewa Peamoa Po‘omau
Wahane Waiahulu Waiakdali Wai‘alae Waianuenue
Waiau Waimea Waineki
Atlas of Hawaiian Watersheds & Their Aquatic Resources 471712008
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Waimea River, Kana‘i
BIOTIC SAMPLING EFFORT

Biotic samples were gathered in the following vear(s):

1895 1897 1919 1920 1940 1963 1977
1978 1979 1990 - 1991 1992 1994 1995
1097 2000 2002 2005

Distribution of Biotic Sampling: The number of survey locations that were sampled in the
various reach types.

Survey type Estuary Lower Middle Upper Headwaters
Damselfly Surveys 0 1 0 9 40
DAR General Surveys 0 0 4] 0 5
DAR Larval Trapping ¢ 219 0 0 0
DAR Point Quadrat 0 153 1 106 0
HDFG 1 0 5 12 3
Published Repoert 1 0 0 0 3

BIOTA INFORMATION

Species List

Native Species Native Species

Crustaceans Alyoida bisufcata Insects Anax slrenuus

Fish

Snails

Worms

Macrobrachium grandimanus
Awaous guamensis
Eleotris sandwicensis
Gohiid sp.

Kuhlia xenura

Lentipes concolor

Mugil cephalus

Mugilid sp.

Polydactylus sexfilis
Sicyopterus stimpsoni
Stenogobius hawaiiensis
Neritina granosa
Nertina vespertina
Oligochaete sp.

Atlas of Hawaiian Watersheds & Their Aquatic Resources
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Campsicnemus nigricolfis
Campsicnemus sp.
Dolichopodid sp.

Ephydrid sp.
Eurynogaster mediocris
Eurynogaster minor
Forcipomyia hardyi
Forcipomyia sp.,
Hyposmocoma sp
Limonia hawaiiensis
Limonia jacobus

Limonia sp.

Limonia stygipentiis
Megalagrion adytum
Megalagrion calliphya
Megalagrion eudytum
Megalagrion heterogamias
Megalagrion mauka
Megalagrion oresitrophum
Megalagrion paludicola
Megalagrion sp.
Megalagrion vagabundum
Microvelia vagans
Nesogonia blackburni
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Waimea River, Kaua“i

Paraliancalus metaflicus
Procanace bifurcata
Procanace nigroviridis
Procanace quadrisetosa
Procanace sp.
Procanace wirthi
Rhantus pacificus
Saldufa exulans

Saldufa oahuense
Saldufa procelians
Scatella cilipes

Scatella hawaifensis
Scalella kauaiensis
Sigmatineurum napali
Telmatogeton hirtus
Telmatogeton sp.
Tipulid sp.

Introduced Species introduced Species

Amphibians Bufo marinus Insects
Rana rugosa

Crustaceans Macrobrachium lar
Procambarus clarkii

Fish Clanas fuscus
Gambusia affinis
Misgumnus anguillicaudatus
Oncorhynchus mykiss
Oreochromis mossambicus
Poecifia reticulata
Poecifia sphenops
Poeciliid sp.
Tilapia sp.
Xiphophorus helferi

Snails Lymnaeid sp.
Melania sp.

Anopheles subpictus
Cheumatopsyche pettiti
Chironomid larvae
Cricotopus bicinctus
Deielia fasciata
Dolichopus exsul
Enalfagma civile
Ischnura posita
Ischnura ramburi
Limonia advena
Ochthera circularis
Syntormon flexible
Toxorhynchites amboinensis

Species Size Data: Species size (inches) observed in DAR Point Quadrat Surveys.

Scientific Name Status Minimum Size Maximum Size Average Size
Bufo mannus Introduced 0.125 0.25 0.2
Rana rugosa Intreduced 3 3 3.0
Macrobrachium grandimanus  Endemic i 3 1.7
Macrobrachium lar Introduced 1.25 5 2.9
Eleotris sandwicensis Endemic 2 4.5 2.8
Kuhlia xenura Endemic 2 4.5 3.2
Sicyopterus stimpsoni Endemic 0.75 6 27
Stenogobius hawaiiensis Endemic 0.75 4 1.8

Atlas of Hawatian Watersheds & Their Aquatie Resources
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Waimea River, Kana‘i

Awaous guamensis Indigenous 0.75 9 341
Gobiid sp. Indigenous 0.5 1.5 09
Mugil cephalus Indigenous 1 12 4.3
Mugilid sp. : Indigenous 2 12 2.6
Poecifia reticulata Introduced 0.25 1 0.3
Poecilia sphenops Introduced 2 25 , 24
Poeciliid sp. Introduced 0.25 1 04
Tilapia sp. Introduced 0.25 8 04
Xiphophorus hefferi Introduced 0.75 3 2.0
Neritina vespertina Endemic 1 1.25 1.1

Average Density: The densities (#/square yard) for species observed in DAR Point
Quadrat Surveys averaged over all sample dates in each reach type.

Scientific Name Status Estuary Low Mid Upper Headwaters
Eleotris sandwicensis Endemic 0.05
Kuhlia xenura Endemic 0.19
Macrobrachium grandimanus Endemic 0.06
Nentina granosa Endemic 0.01
Neritina vespertina Endemic 0.03
Sicyopterus stimpsoni ~ Endemic 7 054 0.14
Stenogobius hawaifensis Endemic 2.1
Awasolis giiamensis Indigenous 213 '8 2.85
Gobiid sp. Indigenous 3.21
Mugil cephalus Indigenous 1.02
Mugilid sp. Indigenous 0.82
Bufo marinus Introduced 0.31
Macrobrachium lar Introduced 0.22
Melania sp. Introduced 0.01
Poecilia reticulata Introduced 0.57
Poecifia sphenops Introduced 0.05
Poeciliid sp. Introduced 0.79
Rana rugosa Introduced 0.01
Tilapia sp. Introduced 3.34
" Xiphophorus helleri Introduced 0.14

Species Distributions: Presence (P) of species in different stream reaches.

Scientific Name  Status Estuary Lower Middle Upper Headwaters
Alyoida bisulcata Endemic P P P P P
Macrobrachium grandimanus Endemic P

Eleotris sandwicensis Endemic P P

Kuhlia xenura Endemic P

Lentipes concolor Endemic P

Sicyopterus stimpsoni Endemic P P P

Atlas of Hawaiian Watersheds & Their Aquatic Resources 4/7/2008
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Slenogobius hawaiiensis
Anax strenuus
Campsicnemus nigricollis
Eurynogaster mediocris
Eurynogaster minor
Forcipomyia hardyi
Hyposmocoma sp
Limonia hawaijiensis
Limonia jacobus

Limonia stygipennis
Megalagrion adytum
Megalagrion calliphya
Megalagrion eudytum
Megalagrion heterogamias
Megalagrion mauka
Megalagnon oresitrophum
Megalagrion paludicola
Megalagrion sp.
Megalagrion vagabundum
Microvelia vagans
Nesogonia blackburni
Paraliancalus metallicus
Procanace bifurcaia
Procanace nigrovinidis
Procanace quadnselosa
Procanace wirthi
Rhantus pacificus
Saldula exulans

Saldula oahuense
Saldula procellaris
Scatella cilipes

Scatella hawaiiensis
Scatella kauaiensis
Sigmatineurum napali
Neritina granosa

Neritina vesperiina
Awaous guamensis

Gobiid sp.

Mugil cephalus
Mugilid sp.
Polydactylus sexfilis

Campsicnemus sp.
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Endemic
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Wainmea River, Kaua'i
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Forcipomyia sp.
Limonia sp.

Procanace sp.
Teimatogeton sp.

Bufo marinus

Rana rugosa
Macrobrachium [ar
Procambarus clarkii
Clarias fuscus
Gambusia affinis
Misgurnus anguillicaudatus
Oncorhynchus mykiss
Oreochromis mossambicus
Poecilia reficulata
Poecilia sphenops
Poeciliid sp.

Tifapia sp.

Xiphophorus helflen
Anopheles subpictus
Cheumatopsyche peftiti
Chironomid larvae
Cricotopus bicinctus
Deijelia fasciata
Dolichopus exsul
Enalfagma civile
Ischnura posita
Ischnura rambun
Limonia advena
Ochthera circularis
Syntormon flexible
Toxorhynchites amboinensis
Lymnaeid sp.

Melania sp.
Dolichopodid sp.
Ephydrid sp,

Tipulid sp.

Oligochaete sp.
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Waimea River, Kaua‘i

HISTORIC RANKINGS

Historic Rankings: These are rankings of streams from historical studies. "Yes' means
the stream was considered worthy of protection by that method. Some methods include
non-biotic data in their determiuation. See Atlas Key for details.

Multi-Attribute Prioritization of Streams - Potential Heritage Streams (1998): No

Hawaii Stream Assessment Rank {(1990): Moderate

U.S. Fish and Wildlife Service High Quality Stream (1888): Yes

The Nature Conservancy- Priority Aquatic Sites (1985); Yes

National Park Service - Nationwide Rivers Inventory (1982): No

Current DAR Decision Rule Status: The following criteria are used by DAR to consider
the biotic importance of streams. "Yes" means that watershed has that quality.

Mative Insect Diversity Native Macrofauna Absence of Priority 1
> 19 spp. Diversity > 5 spp. Introduced
Yes _ Yes No
Abundance of Any Presence of Candidate Endangered Newcomb's
Native Species Endangered Species Snail Habitat
No No No
Atlas of Hawaitan Watersheds & Their Aquatic Resources 41712008
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Waimea River, Kaua‘i

CURRENT WATERSHED AND STREAM RATINGS
The current watershed and stream ratings are based on the data contained in the DAR Aquatic
Surveys Database. The ratings provide the score for the individual watershed or stream, the
distribution of ratings for that island. and the distributior: of ratings statewide. This allows a
better understanding of the meaning of a particular ranking and how it compares to other
streams. The ratings are standardized 1o range from 0 to 10 (0 is lowest and [0 is highest
rating) for each variable and the totals are also standardized so that the rating is not the average
of each component rating. These ratings are subject to change as more data are entered into the
DAR Aquatic Surveys Database and can be automatically recalculated as the data improve. In
addition to the ratings, we have also provided an estimate of the confidence level of the ratings.
This is called rating strength. The higher the rating strength the more likely the data and
rankings represent the actual condition of the watershed, stream. and aquatic biota.

WATERSHED RATING: Waimea River, Kaua‘i

Land Cover Rating: Rating is based on a scoring sytem where in general forested Jands score
positively and developed lands score negatively.

Watershed 40 Kaua' 190 Statewide
Rating 30 - 0
| |
8 = L
10 n : o
0- i i ol
012345678910
Rank

Shallow Waters Rating: Rating is based on a combination of the extent of estvarine and shallow
marine areas assoclaled with the watershed and strean.

Watershed 40 Kaua' 250 Statewide
Rating 301
4 20 E‘
10 :
! Ia] ey El Cea

T T T 1

012 3 4567238910 3456 7 8 810
Rank ’ Rank

Stewardship Rating: Rating is based on a scoring system where higher levels of land and
biodiversity protection within the watershed score positively.

Watershed 30 Kauai 200 Statewide
Rating gg: 150
3 15 14 : 100 H;
12: i :F 50 . _l
0 i S o B oL L1 EL -
23456728910 0123456782910
Rank Rank
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Waimea River, Kaua'i

WATERSHED RATING (Cont): Waimea River, Kaua‘i

Size Rating: Rating is based on the watershed arca and total strcam Jength. Larger watersheds
and streams score more positively.

Watershed 40 Kaua' 200 Statewide
Rating 10 150 A
10 0 100
10 B 50
0 = In_ﬁl‘ - e 0=, 1] - ]
012345678910 012345678 910
Rank ‘ Rank

Welyess Raling: Rating is based on the average annual rainfall within the watershed. Higher
rainfall totals score more positively.

Watershed 40 Kaua'i | 100 Statewide
Rating 1 ,
4 20 I:
10 7 i E _
04 o= ki s -H—.—L
0123456788910 78 9 10

Rank

Reach Diversity Rating: Rating is based on the types and amounts of different stream reaches

available in the watershed. More area in different reach types score more positively.

Watershed 20 Kaua'i 100 Statewide
Rating 15 . 80
‘ | e
10
6
‘ *TH 20
0 - : . 04 - A Fﬁ]ﬁ}
45678910 ° 012345678 910
Rank ? Rank

Total Walershed Rating: Rating is based on combination of Land Cover Rating. Shallow

Waters Rating, Stewardship Rating, Size Rating, Wetness Rating. and Reach Diversity Rating.
Watershed 20 Kaua'i 20 Statewide
Rat|ng 15 ;100 -
80 ?
9 =° @ T
40 A4
5 20 - f'f--lzl—
0 — 0 %.Iﬁl..j.‘.'ﬂ. 1
01 5678 910
Rank
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Waiimea River, Kaua“i

BIOLOGICAL RATING: Waimea River, Kaua'‘i

Natjve Specics Rating: Rating is based on the number of native specics obscrved in the
watershed. '

Stream 15 Kaua'i 50 - Statewide
Rating 10 L
0 4 :

Intreduced Genera Rating: Rating is based on the number of introduced genera observed in the
watcrshed.

Stream . 15 80 Statewide
Ratin |
9
3 .
0123456788910
Rank !

All Species' Score Rating: Rating is based on the Hawaii Stream Assessment scoring system
where native specics score positively and introduced species score negatively.

1+ B .
Stream 20 Kaua'l 120 Statewide
Ratin " 100
g 15 ‘ ®
7 10 : 80 |
5 40 ,.E
: L 20 |
0 At = .0 Hil @
0123456782910 ° 0123456738910

Rank ; Rank

Total Biological Rating: Rating is the combination of the Native Species Rating, Introduced
Genera Rating, and the All Species' Score Rating.

Kaua'i 80 Statewide

Stream 2
Rating 15
10

6 sl
3 :.‘L'
3

0 — =
0 1 2 4 56 7 8 9 10 : 4 56 7 8 9 10
Rank Rank
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Waimea River, Kaua“i

OVERALL RATING: Waimea River, Kaua‘i

Qveral] Rating: Rating is a combination of the Total Watershed Rating and the Total Biological
Rating,
Watershed 15 80 State
Rating 60
;40
8 ° " 20
‘ 0
0 ol M
001 2

RATING STRENGTH: Waimea River, Kaua‘i

Rating Strength: Represents an estimate of the overall study effort in the stream and is a
combination of the number of studies, number of different reaches surveyed, and the number of
different survey types.

. i I
Information 20 Kauaf 120 State
Ratin 1 100
9_ 15 1 80
8 10 60
°] 20
0+ o0

i Rank
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Waimea River. Kauna‘i
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Thc State Commission on Water Resource Management (CWR}J) rccogmzcd the
need for a broad-based collection of existing information on Hawaii’s rivers and stresims
" to help it make water protection and management decisions. The CWRM initiated the
Hawaii Stream Assessment (HSA) through a cooperative agreement with the National
‘Park Service’s (NPS) State and Local Rivers and Trails Conservation Assistance Pro-
gram. This Program was cstabllshcd in rcsponsc to the National Wild and Scenic Rivers -
Act, which encourages the NPS to assist states to consider needs and opportunities for
cstabhshmg state and local wﬂd, and scemc, and rcc.rcatlona.l Tiver areas (Pubhc Law
90-542, Sectmn 11(.)) : _ :

The. -primary l:ask of ths HSA was to Jdcnhfy stréams appropnatc for protccuon It'
" “makes no attempt to asscss cx:sl:.ng or potcnhal offsl:rcam use. The HSA prcscnts the
consmtmn pomt of vu:w : ; : ,

C . . o . 'I‘thav.'anStrcamAsscsmcnnstobcuscdasarefcrmcc The productsarc aphysical
LR o - inventory of Hawaii’s. 376 percnnml streams ‘and working maps; an’assessment of
rcsourccs assogatcd 'wlth thesc slrcam.s, a.nd a databasc :

. The HSA will hcip pohcy—mkus, resouroc managcrs, devclopc.rs, suenl:lsts and thc '
: ‘mtercstcd publlc to: . .

Loca.te publlshzd mformahon for a parlmﬂar sfrcam,
' o Idcnhfyandpnnnnzcmwhzrcmformatmmsnccdcd,
o . . ‘ e Undmund strcamrmu:ccs within a statewide context;
I- T 0 Makemnagcmentdemnonsbascdondata,
R IR “ ° Develop genéral strcam: rcsou.roc protection gmdl:hn:s
l ) Idcnhfy spcu.ﬁc streams appropnatc for protwbdn a.nd enhnncemcnt

T]:us mvnntory and asscssmcnt is of a general nature, is mcomplctc, and does not take:
tho plwc of any spcuﬁc review a,nd study non:nx]!y rcquucd durmg the rmcw process.

Study Process

The HSA consohdatcd oomndcrablc pubhsh:d mformatmn from dm:rsc sources, data
in government and private agnncyﬁles, and, in some cases, information from knowledge-

* able people on Hawaii’s streams and associated resources. ‘The approach was modeled
On a process dcvelopcdbytthPS and used in more than 20 other states, but with ¢ertain -
mod:.ﬁcahons to meet Hawaii’s umquc needs. These modifications included 1) Streams

-+ were inventoried as complete units, as opposed to segments, a,nd 2) Pcrcnmal was

" “defined to include. strcams pcrenmal in only part of thcl.r course: - :




e

Ml N SR A B O W SN E B E s : W
g 0 - . - . — . - . a = - ; I
. . . . - T - - ’ . . : i ST,

Modlﬁcatlons A

" Specla] Areas

. I':::Cultural Resources

: Archacologlcal rcsourccs, lustonc sites and curr:.nt taro cu]uvahon werc mventoned PR
S _Onlyarchaeolog;tcal IESOUTCES WETe assesscdduc toalackof consistent and reliable data, ¢ .
" The comnnttcc ldcntxﬁed 94 sh-cam.s as scnsmvc or lnghly sensmve to dcvelopment and Z -

’ Watersupply Some beneficial oﬁ'streamuse of strea.ms:saddrcssed, mparucu]arlarge '

"', -agricultural companies identified tbelr use of 125 streanis and county water suppliers 34
. :-streams for municipal water. A full i mventory and asscssment must wait for tbe comple-
- | tion of the water use cernt' catlon process : . : ; :

3 v Dams nnd dnrernons The HSA mvcntory of dams and dmrslonswas ot' lnmted smpe S
. - Whilealist of approximately 100 of Hawail’s streams with dams or diversions along their -
"' courseare prcsented., thie: water nse mmﬁcatlon willbe t.he deﬁmt:vc source of mforma- .
. -t.lon .

.- ; - - - .'..A . . . e

_' Hydroeleetnc power Eusung, proposod and potenual hyd:oelecmc power pro;ccts’- - E
.. have been inveitoricd, There are currently 18 operating hydroclectric plants that snpply .
g 15% of Hawau s clcetncal encrgy Elght morg pro;ccts have been proposcd

- Chunnelizatlon. Appronmatcly 20% of Hawau s sh-cams, a.nd almost. all of- Oahu’s o
.. . . stréams, have been lined or straightened or, otherwise channehzcd accordmg to data o
o collccted from scvera] govemment agenmes and rcport.s R

Tlus category mcludcs areas xdcnhﬁcd as havmg ‘natural” or cultu.ral resources of'- '

SR pa.rl]cula.r value; These include estuanes, ‘embayments; weﬂands, recovery. habitats, .. ..
: spemal /minagement areas, natural ‘area reserves, wildlife refuges and sanctuaries, R
" private prescrves, national narura] landmarks, l:ustone sltcs, rcscarch and cdumuoual' e
1sntcs, pa:ks and watcrfa]ls . _ . Lo

Resource Inventory and Assessment

_'Aquatlc Resources L = L
©.~Mawaii’s streams’ support 8, small but 'nmque aquat:e fauna most of wlnch have a lee o
.o cycle involviig both the streain'and the sca. Of the 176 streams with b:ologlcal informa- . ..
.- "' tion, scventy were ranked is outstanding based on the presence of certain native species - B
s -“thought to be indicators of lngh quahtyhab:tat While it is importang to iote that studies o
. . arc:more ofien. u.ndcrtakcn in iargc:r “high' qm]:ty streams, HSA found a- poatlvc_,. o
.. . corrclation between good aquatlc resources and largcr slxeams anda Iac]: of strcam s
:.modnficauon. S . } ‘ e '

R ARlparlan Resources

‘While many npamn values ﬁmy not be duecﬂy sn-eam-related, the qua]:ty of the

. riparian cnwronment d.l.rectly determines the quality-of the stream and the nearshore * -
. ~ waters, Native specics, native forests, waterbird habitat and wetlands were invéntoried
.. “and assessed due to a lack of watcrshed mformahon. Thu'ty strea.ms wcrc ranked- o
L outstandmg . . P



Stream Slze } ,
(Lumted to streams thh gagmg records)

".P"low e’
-50% of i

'_ Stream name at mouth

: Number of gages on a stream
_Average of yearly mean ﬂow
o{efs)

alled er exceeded

B -Large

e streams -50cfs or average flows equa] orgreater | ©

.‘ :..'Medmm MedlanﬂovrsbetvreenIOandlScfsor SR
. - streamis - averageﬂowsbetweenmandSchs. S

o "'Smal] -Median ﬂows less than or'equal to 10-. |

dlscharge

“E HSA: code' Jsland ) drographlc Stream sizes based on average or med1an
‘ .umt-stream(system S -

- Median ﬂews greater than or equal to

thanto80cfs. .

‘ '__ streams cfsor average ﬂows less than or equa]

to 20 cfs. -

-( Note: When a stream has more than one. gaging statlon, the’ Iargest
: average and median flows were used. In'some cases,. tributary ﬂows
were comb!ned to amve at main stem estlmates See Table 8
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Kaual : ) -
e gl 0 Hanakoa Falls: (Hanakoa 2-1-07)
' ". . " -Hinalele Falls: (W:umha 2-1-14) -
- “Puwainui Falls (Wainiha 2:1:14)
-Keanaawi Falls (Hanalgi 2-1-19)
*. - Hoopouli Falls . (Auini2-1-21)°
- ‘Waihuhehtine Falls (Kalihiwai: 2-1 ?5)
... " Kilagea Falls (Kilauea 2-1-28) - :
" .Waianuenue Falls {(Wailua System 2-2-085)
' Kapakanm Falls (Wailua System, 2,-2-085)
" Wallua Falls: (WaiIua System 2-2-085)
"Mana Waipuna Falls - (Wailug System 2-2—085)
. Kohiolalele Falls (Wailua System 2-2-083)
"~ Opackaa Falls .- (Wailia Syslemz-z-ﬂss)
. . Halii Falls - (Wailua System 2:2-08s) -
-+ Uhauiole Falls (Wailua System 2-2-085)
* - Kapakaiki Falls (Wailva System 2~2-085)
. Ooiki Falls. (Hanapepe 2-3-07) “
" " Kahili Falls- (Hanapepe. 2-3-07) -
, ... “Waipoo Falls (Waime System 2-4-043)
iR St L. oo Mohiki Fallg (WmmcaS)mtcm2-4-045)
Lol T e st Hithing Falls (WumcaSystcmZ-ll-O«#s)
C S a7 D Qopulele Falls - (WmmcaSystcmz-4-045)
%o AwiniFalls | (Waimea Systern 2-4-045) -
2" 'Motloa Fa]ls (Waimed System 2-4-04s)
. Waialae Falls (Waimea System 2-4-045) - -
Wukaka Falls (Wumca Systcm 2-2-045)

' ".1’

Oahu - ' :
- Sal:red Falls (Kn]uanui3-1-13) L
- Manoa Falls- (Ala Wai Systém 3-3—075) IR
©- .+ Kahuawai Falls (Nivanu 3-3-09) .- S
Cowl. 77 7. Waipuhia (Nubanu 3-3-09) (upsxdedownfalls)
L e .Wa:hee (n.lu Waimea) Fa!ls (Wmmea 3-6-10)

CL . Molokal P T
e o ,Ha.loku Falls (Ha]oku4—1 11)
- 7.+ Oloupena Falls (Oloupcna4-1-12) -
_ Wailele Falls ' (Wailele 4-1-14)
© .o+ Xahiwa Falls (Kahiwa'4-1-18) .
.. Hipuapua Falls . (Halawa 4-1-.21)
* " Mobaula Falls (Halawa 4-1-21)
.- - .- Mooloa Falls- -(Kamalo. 4-2-14) -
* .+ .Haha Falls (Kamalo 4-2-14)
Hma Falls (Kamalo 4-2-14)

L



L Haman strl:amssupport a ;si:uﬂljhf unique ac'liiai:fé fauna; includng frcs_ilﬁvgtqr figh oo

. mollusks, crusticeans, and insects: Although the diversity of native species in Hawaii’s-

. - streams is low, most :gf those spccu:s ire found ¢nly in the Hawaiian islands.

A nu.mbcrof thcscumquemtwc sucam animals have 4 life oydle: invo]vmg both the .
stream and the sca. This type of life history, in which an animal Lives its entire adult life .-

. . infesh water andits carly larval period in the ocean,is called amphidrony. . .

" “The commox perception among aquatic biologistsis that Hawaii’s native stream fauna .
¢ . is limited iq'abu_ﬂd&hqc‘-a‘hd‘ﬂis‘ﬁbuﬁon,_ho“rcm; thése characteristics are not well
' dotumented: Better understanding of-the life history and habitat requirements of the:

Co native aquatic fannais neededin order tomanage the natural resoiirees for thmrsumval. '

- An quntory and q;f.séssﬁ;cni of Hnwiii‘s‘-nﬁﬁvb’_aq!:'aﬁc respuress were needed o«

o ~inform and "assist marisgers of those fesq’urées..Ap:idviédrj?,_coﬂ;nittec--pf_-aguaﬁd- BTN
*". , biologists and resource managers was formed to obtain expert input on the designand *. - -

R development of fuch ‘an inventory and assessment. The Aguatic Resoirces Committee ™

. . was responsible: for ‘oversesing the invéritory of the available information and: the - < " -

- i “assessment of streams. -, -

~ -

e ‘. k '-_".'Aj!’hou.gli thchabltatrcqulrcmcnis ofccrtmnstrcamammnlsa:cnotﬁlﬂyundcrstood, o

. ¢, the committee assitm ed that their preschce indicated that conditions necessary for their | -

o survival were also present. Since at lsast some. of the native species traverse or use the

s sextire length.of the streamn in their life history, conditions on any part of the stréam may =~ "

- "< affeet these'species. Therefore, the entire stream was considered important as a single ..
: .. unit and assessment-of streams’by ségments was considered inappropriate. .- - -

'

Lt Anxmportant first’ stcpfor t].us mventory wnsascarch ofall avmlablc publmhcd

I literature, unpublished reports arid ficld notes. The Board of Land and Natural Resour- -

S ces contracted with The Nature Coriservancy’s Hawaii Heritage Program to compile all - - . E
",- . the Lterature available on biological resources of Hawaiian strcams, Personal observa- -

-/ tions werd obtained from.the committee and active aquatic biologists. A complete kist of -

", Available biological informition, for fndvidual streams was ciiteréd i standapdized .
. data sheels, (Tablé 20)and then were catered into the HSA database. - . - . - -

. The comm:ttcccstabhshodasscssmcnt criteria to identify streams cOritaining ecd

..~ tems with potentially highqiiality aquatic fesourcss, They identificd four key

b -

"+ specis Gonsidered to be indicators of the health of the native aquatic ecosystem. The: . .



| _Table 1_7 : ""A’ql.latic Spécios Groups

) \ Natlve Specles Group One (NGH
. Scientific name . Hawailan name - Type
. Awgous stamineus -~ ' - 'O'opunakea ©  Goby -
,Lcﬂupc.r concolor . .. 'O’opu hiukole Goby
: —_— ’0’opua.h.moo R
‘ Nmanagmno.ra - -7 Hihiwai ' Snail : o
Sicyopterus stimpsoni '}’O’opumpﬂl o Geby ..oy
NatlveSpeclesGroupTwo(NGZ) - Lo R
- Sclentific pame - ‘Hawailan pame .~ - Type : S
Atyoidabisulcats - - -~ 'O'packala’ole - Shrimp L g
- Eleotris sandwicensis. . . 'O'opu okuhe Elcotnd , . e
S : . 'O'opuakupa - e
e . 'Ospuoan . - .
T 'O‘apuownu T :
- Kuhlia sandvicensis - - Aholehole - - - - “Kuhliid
. Macrobrachtum * - - ¢ '-'Opae oelna S Prawn

- - Mugilcephalus . - - Amaunl I Mu]let
- Stenogobius- ..~ '0‘0pumnih- . . Goby

nlam L meeswa

Introduced Specles Group One (lGl)"'

- "'Sdenﬁﬂcume - _Conmonnnne

; C‘whla:omamgmfuam  Convict cichlid.
L Corﬁlculaﬂwnmea S S Chm e
. Mybrachum it Malaanpown
Poeciliaspp, . - ... _"-;A‘Gum(hm.'l‘omnnW)

o Onochmnus)tpp o ' '
: :X‘phophommspp b S ‘ .Swourdtail

'Maaobmchwmlarnexdudcdbemmennbehwedtobo
prcscntmmrlya]lHammmums

o Introdueed Specles Group Two (IGZ)
AllthosctpoucsnolhstedmIGl, mdaredmnoamus oracadcnt:.l.




7% Nntivi Spécies Group 2 (NG2): The other sever native specics considered more
~- commoncomprised Native Species Group Two (NG2). These included two stream
-7 _and two marine fishes, one shrimp; oné prawn, and on¢ snail. Presénce of these
L species was- considered to be typunl of a healthy native stream ccosystem.

""" Introduced Species: The camimittes divided the introduiced (aon-native) species into
.. 190 groups dépending ontheir poteatial threat to mative species, . .
lnlrodlwul Spedu Group One (IG1): This group included noxious, non-native -
. "Macrobrachium lar. (Tahitian praws), was not included in this group even though
" . it maty posc.a threat to native stream animals because it is believed to be prescrit
.. in-almost all Hawaiian streams, Thus, ng stream is ristine” and the presence of .

, lntroduudS ; Group 'l\v\o(lGZ). Thmconmtsofthc n&n-naﬁvé species -
L '~t:or_qs~idcre_tito.'"'in,nomogsto'Ha?aii;q-m‘ca;ps; e T

2 .marized by group(NGlandNGZ) and were this way used to rate the abuﬁdancc_:’ and .
diversity of native specics inthe stream. - - - .. L
. The second page of the dati shest containeilinformation on présence and abiindance
.. Ofintroduced species. . .o T S COR

: - The Faet_nr- S\.lmma;y'rablcm thcth:rd pqgc ofﬂm da.tn :hnctnotcdfhctotnl number
“of native and infroduced species, along with ratings for diversity, spawning and recruit-
ment, habitat quality; dams, diversions and channelizations (Table 20).- EAR

. To assess and compare the biological qualify.of individual sh'cams, the Aqual:.c
~Resources committee d C: ‘lrmﬁngqﬂem'bamdpﬁmaﬁ]yonthepmcncu_nd :
abundance of the four native specics belisved to be indicators of potentially outstanding .
babitat, - © . - .- S '

Little information is available on aquatic habitat. Because of the data available, almost
“the only criteria that- scemed to be applicable broadly across most strcams, were -
-biological, ic. based on presence and abundance of the various species. In large measure, - -
this accounts for the specific criteria chosen for Outstanding (and other) categories, -

Concern about the scarcity of Lengipes concolor seezied fo make any stream where it -
‘isuhmmmm'gpotcnﬁﬂlyymyimpmm'mou;ee;ie.‘ﬂumdhg- : '
-:Obsernﬁnnofh'ggmf&mﬁﬂfmhcouﬁmedeﬁﬂbncb'ofspawning, While it
is ikely that frequent spawning by NG1 gobies occursin many sireams, not enough about
their biology is known to say. Until or unlmitbecomudcar that there are many such

stream, aninials that may prey upon and/or olf-competc with native species.. '



am - mmmtm e teemm—. s e S tmrme e s athe e meris aress e e errre e R emiimie s epmenn com s

¢

- : ThchuaucRcsou:ccComm:ttc-c r_éﬁdw:d'thc initial ranhngslu afe\\i.c.g.;cs, _whéx:_c o
"', appropriate, it changed thie rank bascd on personal obscrvations .as well as ‘habitat .-

- - the total numbet df_stréax_ris’#ﬁd_iéd,63(K_IG,"OZ,S;qu,Mal’Z,}_IiS)wcrﬁ_su;'vcyctl_siucc -
. 1984, and 122 since 1974 (K36, 029, Mo$, Ma27, Hi25). NG1 species were fomd tobe -
;1077 presentin 111 of these strcams, Only 6 streams had any records of spawningandonlyls .© -
- . ofspawning and/or recruitment, possibly becauss these cvents afe extremeély difficult to *. -
st oobserve. T T R o e T T
C “_"I"hc-_rcco,x_-:.is"b'l' dams, div'ci'sidijx's.'.:na ch;nncl_i_zaﬁo'_ﬁ in the aquatic resources rq.-x-;‘rt - A
- ~'were, taken exclusively fromi the: biological reports, although: better-sources for this. ;-

. these. modifications from ‘other sources.. Much of.the literature: suggested that the <
presence of these modifications may, negatively affect. native aquatic-habitat. Modifica- . .
: tion information is incladed inthe database for further corfclation work. (Tables7,10) " - -

- -t To7 e Assessmiemt-c .o

.. Ofthe 78 strcams with biologicalinformation, 74 flfiled the citeria for Outstanding. -
-, Breaking that"down according to specific criteria; the results are'as follows: Lentipes .
- (K12, 05, Mod, Mal5, Hill); and spawning of NG1 fish was observed in 6 streams, All
- four NG1 species were recorded in 20 streams. (K10; O0; Mo2, Ma 6, Hi2). Criteria B, -
_ - which took diversity and habitat into account, was metby 12 streams,. -, -~ ..
. Discassion: .- . T e e T T
et L. i Continuous perensial sireams arc the principal habitat for native stream spegies. [ -
- Extensive water development i incompatible with outstanding agiiatic resources. The-
. *-maps and data suggest that outstanding aguatic résourcestend to be concentratedinthe
 less developed areas; particularly the north shiores of Kauai, Molokai and a smail section - -
of Oahn, and several areas on"Maui. Survey coverage stmmarized in this report is

. . ‘While :the éonéqi'ﬁ about, ti:lc viability of native aquatic species is Ingh, scientific - .-
 information to guide management efforts is limited. The Aquatic Resources committec -
~ - . endorses Robert Kinzie’s expression of concern related t6 stream management: .
o A scrious dt-;;cfrcnt to the formulation of fational ﬁ:aﬁ;'ggiu'@ut pncuccsfor
"+ ative amphidromous species.is the lack of knowledge of their population bi- -

* ology, larval life history, arid genetic structure, Two possible extremc scénar-

mfm'mahonwas obtainéd.fo; 178 strcams, 45_ p“qiccﬁt: i:p.f‘I:Iawai.i’_s totalof . . i .
" . 376 streams. All except 18 of thiese studies were conducted on, continuous streams. Of .- -

. - information exist. Th Hawaii Stream Assessment has more comiplete information about -+ . -

concolor was.common in 44 streaims, NG1 were abundant or veryabundantin 47streams

o -geographically more complete for Oahu, Kauai and Mavi than for Molokai and Hawaii; -~ *

. iosiliustrate the problems involved. In tl;b'ﬁrst_,inst_ancp, while a species may - . - S
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Rlparlan Resources

T ZSIInms are dcpcndent on and aﬂ'ccted by thc phymca.l ind blologxcal enht:es that
;1 surround thém and.compose their watersheds, No statewide inventoryor assessmentof - -
Hawanan watcrshcds has been conducted, cven though their deterioration has been a -
'concern since the turn of the céntury (Hall 1904, Judd 1931). This inventory hias,. -
... . therefore, cunccnu'ated on known stream- asmated resqurees (6.g., rare, th.rcatcned Lo
o and: endangered 8pcc1cs and communities, protected areas, wetlands, native- forests)
- because of their intrinsic valie and because their presence or absence provides an
_ indication of the status of the watershed. This indirect approach to-assessing v watershed '
v quahtyls vc;ry]:mlted and 1dent1.ﬁcs an J.:nportant arca whcfe rcsca.rch isneeded. '

Rxpamn resources have beén dcﬁncd HUS. mam]and strcam asscssmcnts toinclude

everything within a strip extending cither a quarter of a mile or 1,000 feet on each side .. .

of a stream or river, But an. arbitrary, fixcd d:stancc from the stream ‘was considered .-

' -mappropmtc to define riparian resources in Hawaii A Hnwamn stream may pass-
through nanowgorges,plung down cliffs in excess 0f2,000 feet and/or meander through - -

* broad flood plains during its short course to the oocan. Thcrcforc, namral IESOUrces are

"connderednpmanmlhn mcssmentlfthcy' oo

e couldaﬁcathcquamynmsmm, SNSRI "
‘e - couldbe affected by changesm stream managcmcnt

e wcre ndjnocnt to and pos.sibly dcpcndcnt on the n:rcam.

(

Many riparian resources in Hawan have been addrcsscd ina broad array of publlca- g

.. tions. The most comprehensive report, the U S. Fish and Wildlife Service’s (USFWS) -

Forest Bird Survey (Scott gt al. 1986), includes distribution maps of various resources.
‘Several databases have been compiled: wetland plants (USFWS 1989); wetland phys:cal.

- - data, (UH. Environmental Center 1989); and- rare plant distribution (The Nature.
) Conscmncy of Hawaii’s ongoing:Heritage Program) Government agency files and
. maps, particularly those of the USFWS and the statc Division of Forestry and Wildlife,
- provided information.on rare plants, weeds, va:gctauon type, ctc. Data from all'of these

sources have bccn abstracted and mco:porated mto tl:u: mvcntory and asscssment

: compl.led by this pro_;cct

- All of the catcgonu of r npanan Tesources mvnntoned for thc assessment are biologi-

'callccologlcal. The committee considered for a time the inclusion of notable geologic
features such as the exposures of pillow lavas at the base of Wailua Falls on the South
- Fork of the-Wailua River and at the Menchune Ditch next to the Waimea River, both

on Kauai. However, the committee decided that, on the onc hand, the association of such

features with tl:u: streams wumsuﬂimnnt to wmant their mdu.uon in ths mvcntory and., :

169
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Table28

Ripﬁrian Resources

CODE HSA code, uIa.nd hydrognphlc -
' umt-—slream (system) .

.' NAME Slream name nt mOul.h
DETRl'bm
PLT Detnmental Plants o

C Cl]l.l'omll Crass .. i3 l-]au
‘M Mangrove -

ANL Dctrlmentll Ammals

‘A Axi Doer B thk-uﬂedduu-
-G Goats. M Mouflan . -
P Pp 'S : Shoop .

%NAT Petcent Nahve forest -
RH : Prqsence of Recovery Hnbitat

BRD" - Number of Thrantened and En
. T&E. dangered B .

.- B - Wet]andsldentiﬁedbyEnwromn:ma] :

- Y

"PLT -

- Nuimber of Rare Plants

.

_ Centet or Elliott and Hall N Y
FWS  Wetland identified by the, USFWS I IR

W Pl.lusmmWoI.lmd
W+ O\'erlﬂqlng:mﬂeofpdmweu:nd

rnomcr . :
' PT I Stzearmparhaﬂyprotectedduetoﬂw

_— _presenceofaNARS N'PSorpnscrve
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Kipapa. . Kipapa
~ Honouliuli- : Honouliuli:
- Makaha- . ) _,Mal‘ca_ha .

Hawaii - - - oL e : .
: Kealakaha - - " . Kealakaha -
_Mamalahoa/Hakalau . Hakalau '
Mamalahoa/Honolii - " Honolii
: Mamalahoa/Pukihae - - Pukihae. -
- Kcawc StrccUWalluku Lo Wai]uku_

-

Greater than 50 acres- -
' Waioli (2-1-18)
. Hanalei (2-1-19)
" Waihee (6-2-07)
. Waichu (6-2-08)
° Piinaau (6-4-11) .
T WalloafWaip:o (8-1-44) -

. C LT 10t050acres oftare . .
N s ST Hahapepe, (2—3—0‘7)
R Co R Waunca (2-4:09) _
. Punaluu (3-1-16)
© Waiahole- (3-2-04)
. Kaalaca (3-2-05) -
. ."Kahuluu System (3-2—075)- :
oL . . Honokohau (6-1-11) -
L - Tao (6-2-09)
ST Lo .~ Honopou (6- 3-08)
-~ Hoolawa (6-3-09)..
‘Harichoi (6-3-11)
" Waiokamilo (6-4-]3)
- Opelu(6-5- “15).
‘Niulii (8-1-13) -
~ Ninole (8-2-21). - ,
. .Kahakuloa (6-2-03)

Up to 10 acm ol‘taro o
. Limabuli (2-i-12) . ..
Wainiha (2-1-14)

- Waipa (2-1-17)
Aninj (2-1-21). -
* Kilauea (2-1 -28) -
" Anshola (2-2-01)
Wailua S. (2-2-08s)
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Cultural Resources
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Recreatlonal Resources

Watcr-rclatcd rccrcatmn isa part of life mHawau AlthOugh beaches draw more: USETS,

sn-cam-rclatcd recreation is-also significant. It includes water-based activitics such as

' boating 'and swimming, land-based activitics such as hiking and camping, and-less
. energetic ventures such as nature study or slghtsccmg This is the ﬁrst attcmpt to.
mvcntory and assess strcam-rclatcd rccrcatlonm Hawaii. . .

A state Recreational Rcsourccs Comr.mttcc Was formcd to dcs:gn the rccrcatlonf
inventory and assessment. Membersidentificd boating, campmg, fishing, hiking, hunting,
nature study areas, scenic views, public parks-and swimming as the elements to be

. _.mcludcd in the inventory, They next identified two basic sources of information: 1) PN
' government documients.and other publiskied information such as guide books and, maps :

and 2) rcs:dcnts who were familiar with local rccrcanonnl Oppommmcs

‘ ch:onal comm.lttccs were then. cstabhshcd on cach island and given rcsponﬂblhty fdr Y
"« .compiling an inventory for their rcspcctwc :slands, based on current uses and facilities, -
*-- Members included rcprescntat:ves from state and local governments, huntmg cubs, - - - .5
longtime, rcmdunts, recréational useér groups; and -other mcmbcrs of thc pubhc who v
: -rcSpondcd to.acall for partlmpatlon issued by HSA. ' : : o

Island by lsland rccrcanonnl mvcntoncs were thcn dcvcloPcd, usu:ng a modified U.S

Forest Service Rccrcatmn Opportumty Spectrim, or ROS classification. Asscssmcnt
" factorsused to rankthe strcams were dwcrs:ty of experiences, quality of the experiences, . .. F:
. -specific unique- charactc.mhes, and ‘unique combinations of attributes. The regional . - "

.. committees ranked all streams for. their islands as Outstanding, Substantial, Moderate ..
*  and Limited/Unknown. Based on the list of 70 regionally outstanding streams, the state ~ .

: . -committee, using rcg:ona] input, 1dcnt|ﬁcd 18 outstanding strcams statewide, Five of . - .-
. these are on; Kauai, two on Oahu, three on Molokai, three ot Maui and five on Hawau

, chcral of thcsc st.rcams -are actua]ly largc stream, systcms

Thc rcsu]ts of th.ls mvcntory and asscssmcnt are somcwhnt subjcchve in that thcy are 7
related to. the- composition of tl;u: committect and ‘their collcctive experiences. In -
addition, the inclusion of an experience in this study docs not necessarily mean thatitis -

onc the general public can take advantage of. Rather it means only that it was identified .
by some uscr. Finally, this report should not be consxdcrcd a oomplctc and finali mvcntory
of strcam-rclated recreational resources. .
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Ve o S A'ssésSment'

: Reglonal Assessment Results
The followmg tablc shows thc numbc: of streams rankcd in each category by lsland.

Table 36. Distribution of Regional Assessment Ranks
.- Outstanding Substantxal Moderatc LthUnlmown Total -~ .
S e | Kawad o170 190 1se 10 -61.~
foceco o |oam 7o W s =s
; R - .| Molokai 7 - 11 . T 11-. . -7 =36

© - {Mai 2 36 T 18 =90
b S Hawaii 17~ 50 L4 16 L =132

: T if‘rqtﬂ__=-_70 =Us =104 =56 - =3%"

State Assessment Results o
. The 70 chmna]ly Outstandmg strcams are shovm on Map Set 7.

"";_- s N o T_able 37,‘,_Statew1de O_utsta_l:_ldmg.Strea'ms forReci‘eétidn
2-1:10 Hanakapm T T

2-1-18 Waioli- -

2-1-19. Hg.nalel
2-2-08sWailua System -

2-4—045Wumna System

'Oahu

: 1. 3-1-18 Kahana

S 3-6-063Kuh1$ystcm

e ' |Molokai - '

T | 4115 Wailau
o . 41-21 Halawn

4-2:04 Wualus_

|Maui

6-2-07 Wmhec
6-2-09 Jao
6-5-13 Oheo

Hawaii

£-1-16 Honokane Nui

{1 8-1-35 Waimanu
8-1-45 Lalakea - -

- 8-2-33 Kolekole -

. 8-2-60 Wailuku

%




© 7. Discussion -

"+ " Much land use planning is done island by islandsathér than statewide-so"that. the - -

. regional assessment of streanis is-very important, Tt includes strearns that are not only’

" currently ontstanding but also those. that have the potential fo be outstariding, Streams .
. - ranked regionally outstanding for. recrcation. watrant. consideration. by local parks -~
" departments for- recreational- developmiént -and shonld receive extra strutiny whén -

. np{:-_rqprcqt.iél_:a]. dc\{cloj)rqen!.s argproposed,: . - .

L '.:.-S.t'r;axﬁ;s thatrccewcd yotésjﬁ-o::n morc than iwb';cgioﬁa] comm:ttcesa.rc clé-a:;rlyl .
“significant.. However, namé familiarity may indirectly be a factor:in the identification-of -

these sttcams: Mauy of the treamis that have associatéd state or national parks or wildlife .

S refugesare on the list; as are those that have been the topic of public controversy. Parks . -
~ . and refuges are clearly ideniificd and proriotéd for their facilitics, edutcational oppor- -

... tunities and; faditectly, for the access they provide, Sirbams that have becn in the public:
" cy€'maybe brought to.the attention of the recreational user who then plans a visit.

0

Sl The '.stafcvﬁ.dc. outstanding’‘streanis- are ﬂ.msc; conmdcrcdthc niost outstanding by -

, - residents of that island, These stremis deserve special protection and consideration for '
+ recreational development. Many of these streams aré now- associated with parks and - -

. .those that aren’t stiould be, conisidered for park development, after givinig diic considera- .© .
o _Lionto;hciraqgiﬁc‘_and'ﬁpaﬁ;n-:csqmcps. TP

- -, -Streams fanked highly for recréation ténd to be correlated with liigh flow ratés, and to - . - .
. e Jesser extent with stream length. All of the largest 25 &treains were ranked cithier
"+ . Outstanding or-Substantial. Only three, E the 501largest streams for which gaging data .~ .
.7 Is available were ranked Moderate: Waikele, Oahi; Hapuaena, Mati; and Nailiilihiacle, <.
' - -~ Maui, All except sixstreams of the 50 that are 10 miles or loager (hased ontheUUS, Army . .
"% s Corps of Engineeis Headwaters survey), were ranked outstanding or substantial on the - -
© ¥ regional rankifg seale, - T TTL T e Ve

P

2.7 Boatingand naturil experignees are rare, throughout the islands, Strearis with thess” . . .
- resources tend fo beincluded in the list of outstanding and important streams. . .*:" . -

N v Huntmg was initially ﬁ%qi&ciéﬂls'ﬁéa@jrel‘alpd; 'bi.ll:_?]dtér- t.hat rclahonshlpwas gﬁc&-. o
' -« tioried; - Himnting may’ occur along a stream, but’ the quality of the experience is not L
. directly affected by the stream.. It is riither related more to the abundance of animals, . - . * °

. ~physical access, and other factors. In‘addztion, hunting is often incompatible with other .- ;- "
o 3 qtrcpg_iffcldtci;lr;créa_tioj;al’at:tiiri_tii:s;.‘-. [ N Lo

t -

_'-..f__-"»,?_-'I;ﬁﬁitaﬁdﬁs_uy-tq{e:gtor;y; B

. on the individual members of the. committee ‘and their experiences.. The regional - -
.| committce chairs were nominated by the state committce from among their personaland
.- -professional acquaintances, Then, thieso regional chiairs choss their own membersusing -
. state committee guidclines. Others were identified through HSA press releases, The **
.. 7., committees, 35 aresult, differéd incomposition, ex rtise and size, A different commit.. -
Ve may or ay not have arrived at the same results... oo

. o - . TR

PR T

e methodology usedtocreatcthisinventorys byt mature subjoctve aud depeadest .



C - Table38 - Reclfeational ReSourcesl

'CODE HSA de; Island-hydrographic unit- 'PLUS .iNumbcr of high quali ericnces. -
co strcamco(s;stcsma)n i ograp cum IR * Number co dclllotbtggﬁnﬂatcd for

. - stream systems,
STREAM Sticam name at mouth ‘ !
) o : ;REG- - . Rank assi cdtothcstrcamb thl:
OPPORTUNITIES - SR regional committee | y
 camping H IR 1 Outstnndmg - 2" Substantial
Fu‘h.ms . § - Swimming - |3 ~Moderate .. 4 1.|mlted S
~ Boating * U~ Hunting- - I Potenua] . T
"P:rh' _ v oo ‘REG - Rankasslgncdtothcstrcambythc
. ' © . -« regional committee o
EXP Numbeg of cxpcncnccs (oglaortumhcs STATE ~ -Statewide Ouistanding stfcams .
C catcgonzed by Recreational oppor- 1 - ous .
. tunity spectrum, * Nimber could not - -1 Oustanding - _
be calculatcd for Streain systems. .

W WA

-oPPQiirUNmEs | Exp | PLUS | REG |STATE |\

, ,.*Nakcuuuﬁaiw?i}l' | carspuv. - |-
2104 | Kalelaw . . . | CHESPUV' . .

-.2-105 . | Pobakuao.. . - .- - ‘| HSPUV - R
C L2106 - Waiolaa - ST | HSPUV : -
. 2-1-08 . Wala.huakua o HPUV - -

.. 2109 | Hoolulu' .. = - [HPUV -
" 21100 | Hanakapiai °~ ° =~ | CHFSPV:
2-1-11° | Maupapuluo - FHPV . -
©21-12 Limahuli - HSNV:
2-1-13 - Manoa . ]cPuv L
2-1-14 .. | WainihaR. - -, |- CHFSBUV
2-1-15: . | LumakaiR, . . CHFSBUV
--2-1-16 -Waikoko -+ = C . [V

21470 | Waipal o 0 e o
' 2-1:18 | Waioli. ¢+ - 7t HFSBUV
2-1:19. | HanaleiR:. -~ . | CHFSBPUNV
" 2-1-20 Waileia © - ' e
2-1-21 | Anini . : S
2:1-25 © | KalhiwaiR. . = | CHFSBUV -
2-1:26 - |.Puukumu. DR I ' '

. 2:1:27. | .Unpamed -~ .. .
2128 | Kilauea. . - | CHFSBUV
2-1-29 Kulihaili. ) e
2-1-30 . - | EastWaiakalua ~ . . | F- ./
2-1-31 | Pilaa . - . | F
2-1-32 - Wcsthpakc - |F
2-1-33 .| East Waipake CHFU
2-1-34 Moloaa- JU
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' ['oppORTUNITIES

v o I
B

“PLUS

STATE
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_' :-'Table 0

Resource Assessment Summary

[ comE

STREAM Stream name at mouth

HSA Code, Bhnd—hydrographc nnit-
-stream (system) -

'Resoureelhnh'

Outsmnﬁing '
Substantial -
Moderate °

Aquatxg RJpam.n., Cultural, Recreat:ona] resource.

' OWn resources arc not
- ranked,

Limited .
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L e
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which was only mildly brackish, was used for drinking water only. The elders 4
were very strict about anything being thrown into any one of these springs.

STRUCTURE OF AQUEDUCTS

The typical irrigation ditches, large and small, were simply trenches made
in the soil, from the dam in the stream to the lo%i area. One large ditch carried 3
water for a number of /0% tended by different planters. The 0% adjoined the -
ditch and there were openings in the. side of the ditch to let water into the 3
lo'i. These were stopped with a stone or clod of grass and dirt when the water
was cut off from a particular /0% or group of lo%. ’

Where water had to be carried around or along a hillside, on which ter- §
races rose like steps on a steep gradient, the embankment beneath the ditch’
was often faced with stone part or all the way up. The base of the stone 3
facing was made with large stones carefully fitted, and with smaller stones
above. The stones are for the most part stream boulders. The walls slant out- -#
ward at the base, and beneath the ditch level there is an earth fll, Such ditches
are typical of Kalalau Valley on the island of Xauai. .

Bennett in 1929 studied two ditches on Kauai that carried water around 3§
cliffs. There is one example far up in the Waimea Canyon, where water was
carried for about 400 feet around a cliff face that juts out above the Koaje .4
Stream. The stonework, as he describes it (W. C. Bennett, 1931, Site .38, !
P: 110), is in this case “well laid but not fitted,” and rises in some places to a3
height of 20 feet, in others less, according to necessity, the space between the A
wall and the cliff face being filled in with earth and smaller stones. The top :
of the wall is finished with special care, with “large flat stones set on an inward
slant toward the cliff,” each stone overlapping “on the downward grade,” §
and the whole spread over with earth.

The most notable aqueduct built by ancient Hawajians was the so-called
Menehune Ditch on Kauai, whose ancient name was Kiki-a-Ola (Water-lead-
0f-Ola). It is built around the base of a high cliff which hems in the Waimea
River just before it reaches its delta area on the southwest coast of the island,
and diverts irrigation water from the river to the series of 1o to seaward of
the cliff. These lo'i were observed and described by both Cook and Vancouver
in the 1770°s and 1790’s (see Waimea in the section on Kauai, Part Five),
W. C. Bennett (1931, Site 26, pp. 105-107) describes the Menehune Ditch in
detail. c T

The problem that the builders of this aqueduct solved successfully was

 that of constructing a wall against the cliff face and down to the river bed

that-would remain intact against the force of the river when in flood. They
solved the problem by cutting, on all but the inner sides, the large stones—
some more than 3 feet long—with which the facing wall was constructed.
Thus the wall offered a smooth surface to the river at all levels, while the



)
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It was at Waimea on the southwest coast that early explorers were most
impressed by the large spread of taro plantations watered by the famous
“Menehune” irrigation ditch which carried water around a cliff 24 feet above

.. theriver level. The construction of this aqueduct is attributed to the Menehune,

the mythical little folk who were skilled in stonework, who worked at night,
and were never seen by day. Attributing stoneworks to Menehune is equiva-
lent to saying “origin unknown.” Evidently, therefore, the development of
the Waimea community and the lo“ that they cultivated on the delta where
the river enters the sea was very early in the history of Hawaiian Kauai. In
the canyon of the Waimea River there are old taro terraces and notable
examples of native engineering extending back as far as eight miles into the
interior. The lower end of the canyon, for several miles above the aqueduet,
had wet-taro plantations, On the hillsides above the taro terraces were the low
walled-in remains of sweet-potato patches.

Westward of Waimea, off Kekaha and beyond, there was very good off-
shore fishing, which would have provided the needed protein nutrition for
the large population indicated by the agricultural development of the region,

OAHU

Prehistorically and historically, the area of densest population in all the
Hawaiian Islands was that flanking Waikiki on the island of Qahu. Here the
chiefs had their residences near the now famous beach and the offshore waters
where conditions were ideal for their prized sport of surfriding. This in early
times idyllic area was flanked by the great wet-taro lands of Manoa, and the
area between that valley and the sea which was one continuous spread of
taro land and fishponds; by Pauoa, Nu‘uanu, Waiolani, Kapalama, and
Kalihi; and by Moanalua and other cultivated lands farther to the west. It
was purely coincidental that the harbor now named Honolulu—the best
harbor in the islands for sailing ships, as it turned out—became the com-
mercial center after European discovery, and that the town subsequently
bordering it became the capital of the Hawaiian kingdom. Old descriptions
and drawings of Honolulu show it to have been a very sparsely populated
and quite barren terrain; the center of population was still Waikiki, whose
beach and lagoon were ideal for outrigger canoes. Its waters, however, were
not notable as fishing grounds,

Pearl Harbor (Pu‘uloa), actually the finest harbor in the islands for
modern purposes, was of interest to Hawaiian chiefs because it was rich in
shellfish and had many fishponds and traps. There was only a moderate
development of taro cultivation on lands adjacent to it—lands whose streams
tapped a flank of the Ko‘olau Mountain range having less altitude and hence

less rainfall than that behind the lush Nu‘uanu-Manoa area, But this, the |

district of ‘Ewa, was nevertheless noted for the quality of its poi made from

~ the ka‘i variety of taro.
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Part Five— Areas of Habitation 425

Wailua, like Waimea, was one of the two most important areas on Kayaj,
Tt was the seat of the ruling ali% of the island when Captain Cook discovered
it. At one time and another it shared this distinction with Waimea. Its jm-

ortance is attested to by the fact that there were six heien of prime import-
ance here (Bennett, 1931, pp. 125-128). North of the Wailua River on the
sandy plain below Ka-lae-o-ka-manu heiau, near a stone said to have been
the sacred birthplace of Kauai’s high chiefs, was an historically famous grove
of coconut trees, which was also kapu because it was the place where the
high ali% had their homes. The heieu named Holoholoku was near the grove:
to this heiau, tradition says, was brought the first “drum” (ka‘eke) that came
to Hawaii. Ka‘eke or ka‘cke’cke means, not drum, but bamboo pipes (Pukyj
and Elbert, 1957, p. 102) varying in lengths from one to several feet, open
at one end, which were tapped on the floor or ground, giving out resonant,
deep sounds like muffled xylophone notes. In Tahiti the fo%ere is a split bamboo,
which is tapped rythmically to accompany the “upa’upa dance, the equivalent
of the Aula in Hawaii, One wonders whether Holoholokn (Walk—_erect) was
not a Aula shrine rather than a heiau, the place where the hide dancers of the
ruling ali't were trained.

Wailua has the largest river on Kawai and in the Hawaiian Islands,
formed by the joining of two large streams. There is ample evidence of an
abundance of coconut and breadfruit trees in former times. In 1935 thig great
ehupua’c was studied in detail and the following description was written
(Handy, 1940, pp. 67-68).

Along the lower 2 miles of Wailua River, above the sandy coastal plain, are many
broad, open, level arcas, formerly in terraces, now mostly in sugar, Opaskas Strea.m,
which flows into tidewater Wailua River, watered many terraces both above and helow
the falls, The large area of terraces below the falls is now planted mostly in rice, a few
of the upper terraces being used for sweet potatoes, while the uppermost are pasture,
There are terraces in the canyon of the north fork of the Wailua River; presumably
there are terraces also in the flatlands along Kawi, Keahua, and Tole Streams, which
form the headwaters of this fork of the river. There were sizable terrace areas on both
sides of the south fork of the river above the junction with the north fork, Extensive
areas of terraces fill the valley immediately above Wailua Falls and along the river for
3 miles above Waikoko. Ililiula, Waiaka, Waiahi, Kaulu, Palikea, and Hali Streams,

_ which form the headwaters of the south fork of the Wailuz River, undoubtedly al had
small terraces along their lower courses. The flatland between the sea and Kalepa Ridge
shows no traces of terraces, though it is probable that the swampy areas watered by
springs were once used for wet taro,

Undoubtedly much wattke and olona were grown, as well as yams, bananas,
pia, and all the other cultivated plants. The streams and river were famous
for shrimps and guppy fish, said to be the largest in the islands, Aud the
forested interior was rich in all the trees and other plants treasured by Ha.
waiians: koa, sandalwood, fragrant miaile and mokihane vines, and others,

South of Wailua there is a very large stream named Hanamaulu flowing
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- II. BACKGROUND OF PROJECT AREA
A, DEVELOPMENT HISTORY

The earliest agriculture on the Kekaha-Mana plain consisted of rice cultivation around
the edges of the Nohili and Kawaiele marshes. This took place from the mid-1800 -
through the 1920's. Even after the first missionaries caime to Waimea in the 1820’s,
= commercial production of sugarcane was limited to the Waimea area. Expansion of
the commercial cane production to the Kekaha area and the beginnings of the present
plantation did not occur until 1878 using the Huluhulunui Spring as a source of
irrigation. As the cane acreage increased, the irrigation supply of springs and
_ intermittent streams proved to be inadequate. To fulfil this demand for freshwater, the
first irrigation wells were drilled in the early 1800°s. However, most were drilled too
o deep and at locations too far makai. They became too salty to use within one to
o several years. Most of the wells were abandoned and are now buried and lost.

In 1898, the present day Kekaha Sugar Company was founded. As part of its )
- expansion program, three surface water diversions were constructed to address the .
failure of the well supply. In 1903, the Waimea Ditch was dug to divert water from
the Waimnea River to nearby fields. The success of this venture prompted the r
- construction of the Kekaha Ditch in 1905, which carries water from an altitude of

' about 500 feet on the Waimea River to Kekaha. The ditch was completed in 1907 and
C the well water quality began to improve. In 1926, the Kokee Ditch was completed
— diverting water from Mohihi Stream and the headwater of the Waimea River in the
- Alakai Swamp at an altitude of about 3,400 feet. About one-fourth of the Kokee Ditch

supply has irrigated the highland cane fields below Puu Opae reservoir on Niu Ridge,

- and the balance has irrigated thé highland fields east of Kokee Road. :

With the draining of the Nohili and Kawaiele Marshes in 1922 and the continued
expansion of sugarcane acreage, another period of weil development took place in the
- 1920°s— 1930’s. Initially, this consisted of batteries of closely spaced drilled wells,

; but Maui-type shafts located along the foot of the bluffs subsequently replaced these,
Four of these shafts were constructed in the 1930°s, two (2) more in the late 1940’s,
and the last two in 1957. All eight (8) of the shafts remain in use today, three (3) for
potable supply and the other five (5) for irrigation.

B. LAND OWNERSHIP AND CURRENT USE

The Kekaha Sugar Company, Limited entered into a 25~year lease (General Lease No.
§-4222 (expired)) with the State of Hawaii by its Board of Land and Natural
Resources on January 1, 1969. A copy of the lease is in Appendix “A”. The lease is
currently being renegotiated and a DRAFT version dated April 23, 1999 is available in
Appendix “A”. The new lease will cover approximately 27,720 acres of land on

C,, KEKAHA SUGAR INFRASTRUCTURE STUDY
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parcels | and 23 of Tax Map Key 1-2-2. Approximately 7,758 acres of the total leased
lands are uscd for the cultivation of sugarcane.

Kekaha Sugar Company, Ltd. presently uses the lands for sugar cane and diversified
agriculture. Kekaha Sugar has the right to store, take and use all the State-owned or
controlled surface water flowing in the Kokee and Kekaha ditch systems. Kekaha
Sugar Co. also have the rights to the groundwater from existing wells and shafts on the
leased lands and the right to use all the ditches, tunnels, roadways and trails located
within and outside the watershed area that connects the watershed to the property.

CLIMATE

Kauai lies just south of the Tropic of Cancer in the belt of the northeast trade winds.

Its mild and generally uniform climate results from the latitude, the oceanic

environment, and the orographic effects. Departures from the normal weather pattern

are caused by cyclonic storms associated with cold fronts out of the north and with

tropical disturbances out of the east, south, or west. Most of the interruptions of the g
normal trade wind weather (trade winds prevail about 80 percent of the time) occur

during the winter months from cyclonic disturbances passing over or near the island. e
Such disturbances are known as kona storms and are characterized by several-days of

sultry calm or variable winds blowing mostly from the south and west.

» RAINFALL

The average annual precipitation in the Kekaha-Mana Plain is less than 20 inches per:
year near the coast and increases to about 40 inches on the ridges. Sugar cane
cultivation requires approximately 90 inches of water per year, so surface and
groundwater provide the balance of its water supply sources.

WATER QUALITY AND SOIL SALINITY/ALKALINITY

The water presently applied to sugar cane and other crops on the Kekaha-Mana plain is
obtained from mountain streams, wells, and reuse of drainage water. In general, the
quality of the well water and stream diversions is satisfactory to excellent. The
drainage waters have never been tested for salinity, but the plantation personnel
indicate that the silt dredged from the channels mauka of Kaumualii Highway can be
reused in the cane field. The silt makai of the Highway is not reused due to mixing
with the ocean water.

There is no evidence of alkali conditions in these lands. The pH values do not exceed
8. (Per Malcolm Fernandez, Environmental Director, Kekaha Sugar Company). The
practice of taking pH measurements at all the fields was discontinued in 1969.

KEKAHA SUGAR INFRASTRUCTURE STUDY
. April 17,2000 Page 4
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IV. IRRIGATION SYSTEM

Lo

- A. GENERAL

H
—

1. Introduction

There are three ditches that divert surface water to the Kekaha Sugar Company
lands for irrigation. These are the Kekaha Ditch, Kokee Ditch, and Waimea

-1 Ditch. (See Figure 1, Kekaha, Kokee, Waimea Ditch Map) From these main
ditches, approximately 2,668 acres of sugar cane in the highland area and
approximately 5,090 acres in the coastal (Kekaha-Mana) plain are irrigated from
& network of lateral ditches and drip irrigation system. Distribution of the water
is by one of the following methods:

a. Gravity flow directly from the ditches (furtow irrigation).

~ b. Pumpage of water to fields from the ditches.

- c. Mixing of imported surface water with pumped ground water for distribution "

on the coastal plain.
d. Pumpage from drainage channels back into the ditches for redistribution on
- the coastal plain.

C.’ 2. Overview of Irrigation Facilities

a, Kekaha Ditch
The Kekaha Ditch diverts water from the Waimea River and supplies water +
L as far west as the Polihale and “N” reservoirs. The total length of the Ditch
— : is approximately 27 miles. The Kekaha Ditch will provide water not only for
; plantation use but also to other water users like the Kikiola Land Co. and
= ' Knudsen Land Co.

The Kekaha Ditch is also replenished with recycled water from a drainage

= channel at the mauka end of Field 218. Two (2)-8” diameter PVC pipe lines

- exit the pump station; one leads to Reservoir 117 and the other directly to the

. Kekaha Ditch,

r b. Waimea Ditch

i The Waimea Ditch is no longer in service due to a landslide that covered

’ portions of the ditch approximately 10-years ago. The Ditch has since been

- abandoned, Kekaha Sugar Co. provides irrigation water to the users from the
L ~ Kekaha Ditch.
(J KEKAHA SUGAR INFRASTRUCTURE STUDY |
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¢. Kokee Ditch
The Kokee Ditch diverts water from Mohili Stream and the headwater of the
Waimea River in the Alakai Swamp at an altitude of about 3,400 feet. About
one-fourth of the Kokee Ditch supply irrigates the highland (mauka)
cancfields below Puu Opae reservoir on Niu Ridge, and the balance irrigates
the highland (mauka) fields east of Kokee Road. The total length of the
Kokee Ditch is approximately 21 miles. This ditch supplies three major
TEServoirs:
¢ Puu Lua Reservoir, 262 million gallon
¢ Puu Opae System, 88 million gallon
e Kitano Reservoir System, 36 million gallon

d. Distribution Systems
e Drip Irrigation System
Approximate 6,598 acres or 85% of cultivated area uses drip itrigation.
Drip irrigation is used on all the mauka lands and parts of the makai

Irrigation System Schematic)

e Furrow Irrigation System
Approximately 1,160 acres or 15% of cultivated area still uses surface
irrigation. The system consists mainly of shallow furrows. Furrow
irrigation is limited to the makai section and uses both Kekaha Ditch and
Mill water, The use of furrow irrigation is restricted to Fields 101 to 107,
201, and 206 to 209. (See Dwg.1-0.1, Irrigation System Schematic)

B. DESCRIPTION OF THE EXISTING IRRIGATION SYSTEM
1. Kekaha Ditch System

a. General Layout of the Irrigation System
The Kekaha Ditch diverts water froro the Waimea River at an elevation of
approximately 500 feet at the Mauka power plant. The waters from the
Waiahulu, and Koaie streams converge at the Waimea dam site located at
approximately elevation 850°. The water is diverted by a series of tunnels
that lead to the intake point (elevation 700°) of an 18” diameter penstock that
drops the water to the Mauka power plant. The Waimea River is also routed
through the power plant, then discharged into the Kekaha Ditch as shown on
Figure 1, Kekaha, Kokee, Waimea Ditch Map.

section; predominately to the west of Field 110 and 210. (See Dwgl-0.1, -

KEKAHA SUGAR INFRASTRUCTURE STUDY
April 17,2000 Page I-2




HAWAIIAN HOME

"Reference: Kokee Waler Projedt, Island of Kaual

Nl PN
VieT e g

. ' - -
Nt

g L S
=S gAUAKiNANA iy 31,

2l

'\Q?p,;r Ta
s B v kIR AN WAIAKOALT
(A s L TS ) S X stea

o '.,l\"hl

5 STREAM
. = BT o 2 ¥

WS

KERARA] S v
MIL RES] 7 Tolters ™ W8
~

LEGEND: =~

§  RESERVOIR
@ 4 INTAKE

SCALE:1"a10,000"

Depariment of Land and Natwal Resources
1964 Report R22 ;

FIGURE 1
KEKAHA, KOKEE & WATMEA DITCH MAP




-

C

DEPARTMENT OF LAND & NATURAL RESOURCES STATE OF HAWAI

From the Mauka power plant, the Kekaha Ditch winds its way south
generally following the alignment of the Waimea River through a series of
concrete lined and earthen channels, and tunnels. Just above Waimea Town,
the Kekaha Ditch turns westward and supplies water as far west as the
Polihale and “N” reservoirs. (See Drawing I-0.1) The total length of the
Ditch is approximately 27 miles. The Kekaha Ditch will provide irrigation
water not only for plantation use but also to other water users as identified in
Section B.1.e, Other Users of the Kekaha Ditch Water.

. Existing Condition

The Kekaha personnel rate the existing condition of the Kekaha Ditch as
satisfactory. The Ditch is inspected daily for debris, blockage and leaks,
Minor repairs are made as needed to insure the continuity of the Ditch flow.
Annual repairs are made during the summer when the stream flows are low,
The annual operation and maintenance cost can be found in Section C.

. Makai (Kekaha-Mana Plain) Region g

The Kekaha-Mana plain is irrigated from the Kekaha Ditch. Approximately
6,598 acres or 85% of the cultivated lands are irrigated through a drip r
irrigation system. The drip irrigation system is shown on Drawing 1-0.1,
rigation System Schematic. Generally, the Kekaha Ditch will fill a

reservoir designated for a region to be drip irrigated, The water from the
reservoir is passed through a sand or fine mesh filter before being pumped

into the irrigation mains to the fields. The list of irrigation pumps and

motors for each Region is shown in Appendix A. The Standard Operating
Procedures for the drjp irrigation system is shown in Appendix B.

Approximately 1,160 acres or 15% of cultivated area still uses surface
irrigation. The system consists mainly of shallow furrows. Furrow irrigation
is limited to the makai section and uses both Kekaha ditch and Mill water,
The use of furrow imrigation is restricted to Fields 101 to 107, 201, and 206 to
209. (See Drawing I-0.2, Irrigation System Schematic.) The control of the
flow rate into the furrow ditch is accomplished meanually with header gates
from the Kekaha Ditch. The Standard Operating Procedures for the surface
(furrow) irrigation system is shown in Appendix B.

. Mauka Region

Irrigation water for the mauka region is taken directly from the Kekaha Ditch
and pumped to the fields as shown on Drawing 1-0.2, Irrigation System
Schematic. The mauka fields irrigated from the Kekaha Ditch are as follows:
601, 611, 612, 621, 631, 642, 643, 651, 652, 661, 662, 663, 671, 672, and
673. The water from the Ditch is passed through a sand or fine mesh filter
before being pumped into the irrigation mains to the fields.

KEKAHA SUGAR INFRASTRUCTURE STUDY
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c.

Other Users of the Kekaha Ditch Water
The Kekaha Ditch system provides irrigation water to the users shown below,
The total irrigation water taken is approximately 9 million gallons per day
(mgd). _

Average Irrigation Usage by Others

Company Usage (mgd) Comments

Kikiaola Land Co. 2.5

Knudsen land Co. 2.0

Taro Farmers 2.5 57 diameter supply line (PVC)
Waimea Dairy 0.5 2.5" diameter supply line (galvanized)
Pioneer Comn Co. 1.2 (Field Nos.: 409, 201, 228 and 128)
Narvortis Corn Co. 0.3

Total 9.0

The Kekaha Sugar Co. personnel estimated these irrigation flow rates. The
irrigation water to these users is proportionately reduced when the Ditch R
flows are below normal levels. There are no flow metering devices installed

to monitor the water usage by the users, except for a meter recently installed r
to monitor the Knudsen Land Co. water usage. Amfac Sugar Kauai could not
release copies of the lease agreements with these water users.

Current usage

The average usage varies depending on the season of the cane growing cycle.
The average irrigation flows are shown on Table 1, Kekaha Ditch Flows.
The average flows for the first 6-months of 1999 was 35-mgd.

Surplus or Shortage of Water

The average in the Kekaha Ditch in the last 50 years from 1946 to 1996 is
1015 million gallons per month (mgm) as shown on Table 2, Average 50-
Year Kekaha and Kokee Ditch Flows. The average flow in the past 12 years
is approximately 922 mgm, which is a 9% reduction in flow. (See Table 1). .

According to the Irrigation System personnel, the optimum Kekaha Ditch
flow for sugar production is approximately 50 mgd. The current average
flow for the past 12 years is approximately 35 mgd. Therefore, there is a
shortage of approximately 15-mgd. '

- . 2. Kokee Ditch System

a. General Layout of the Irigation System.

The Kokee Ditch starts at Camp 8 within the Alakai Swamp and draws water
from Waiakoali Stream. The Kokee Ditch diverts water from the Mohili,

KEKAHA SUGAR INFRASTRUCTURE STUDY
April 17,2000
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Kawaikoi, and Halemanu streams as shown in Figure 1, Kekaha, Kokee,
Waimea Ditch Map.

The capacity of the Kokee Ditch between Camp 8 and the first reservoir, Puu
Lua Reservoir, is approximately 55 mgd. If the ditch appears to be reaching
its capacity, Kekaha personnel will “spill-off” water into Kauhao Stream to -
protect the ditch from overtopping its banks.

The Ditch capacity between Puu Lua Reservoir and the junction of Puu Opae
Reservoir and Kitano Reservoir is approximately 26 mgd. The Ditch
capacity from the junction to Puu Opae and Kitano is approximately 7 mgd
and 19 mgd, respectively, All ditch capacities are taken shown on Drawing
1-0.2, Irrigation System Schematic.

b. Existing Condition,
The Kekaha personnel rate the existing condition of the Kokee Ditch as .
good. The Ditch is checked daily for debris and blockage. Annual e
maintenance is perform on the Ditch during the dry summer season.

¢. Mauka Region
The Kokee Ditch serves exclusively the mauka region. The Ditch system is a
combination of 21 miles of open channel flow and tunnels. The following
three reservoirs that are filled by tne Ditch:
e Puu Lua Reservoir, 262 million gallon capacity.
e PuuOpae System, 88 million gallon capacity
o Kitano Reservoir System, 36 million gallon capacity.

All the mauka fields are served by a drip irrigation system as shown on
Drawing 1-0.2, Irrigation System Schematic.

Irrigation system personnel have estimate that the Kitano Reservoir is
approximately 50% of its original capacity due to siltation. It was noted that
the reservoir was last dredged in the late 1970’s. Siltation of the other

' reservoirs has occurred, but the exact decrease in capacity is unknown at this
time. It does not appear that the siltation of the reservoirs has hindered

d. Other Users of the Kokee Ditch Water
The Kokee Ditch system provides approximately 0.5 mgd irrigation water to
the Hawaiian Home Land Pastoral Lots. The irrigation water is supplied
through a 2” PVC/galvanized steel pipeline.

e. Current Usage

KEKAHA SUGAR INFRASTRUCTURE STUDY ‘
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The average usage varies depending on the season of the cane growing cycle.
The average irrigation flows are shown on Table 3, Kokee Ditch Flows. The
average flows for the first 6-months of 1999 was 11-mgd.

f. Surplus or Shortage of water
The average in the Kokee Ditch in the last 50 years from 1946 to 1996 is 438
million gallons per month (mgm) as shown in Table 2. The average flow in
the past 12 years is approximately 392 mgm, which is a 10% reduction in
flow. (See Table 3).

According to the Irrigation System personnel, the optimum Kokee Ditch flow
for sugar production is approximately 15 mgd. The current average flow for
the past 12 years is approximately 13 mgd. Therefore, there has been an
average shortage of approximately 2-mgd for the past 12 years,

C. OPERATION AND MAINTENANCE COSTS FOR THE KEKAHA &
KOKEE DITCHES

The estimated annual operation a.nd maintenance costs for the Kekaha and Kokee
Ditches are as follows:

Daily maintenance of ditches: $387,000
Labor (120 manhours/wk x 52 wk/yr. x $60/hour)  $374,000
Equipment costs (160 hr/wk x $20/hour) 3,000
truck
Material costs (Cement, aggregate, sand, rebar) 10,000
Annual maintenance of ditches: ‘ $250,000
Labor (20-men x 8-hours x 20 days x $60/hour)  $192,000
Equipment costs (160 hr/wk x $50/hour) 8,000
Backhoe, dump truck ‘
Material costs (Cement, aggregate, sand, rebar) 50,000
Allowance for emergency repairs $61,000
Labor (10-men x 8-hours x 6 days x $60/hour) 29,000
Equipment costs (50 hr/wk x $50/hour) 3,000
Backhoe, dump truck -
Helicopter rental (24-hours x $1,000) 24,000
Material costs (Cement, aggregate, sand, rebar) 5,000
Contingency (10%) 72,000
Total ' ' $770,000

-

-~

4
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C

The cost estimates were based on manhour information provided by the Kekaha
Sugar Company and reflect the general market labor rates, The above estimated
costs do not represent the actual cost borne by Amfac Sugar Kauai.

D. EVALUATION AND RECOMMENDATIONS

There has been a significant decrease in the irrigation flow rate from both the
Kekaha and Kokee Ditches in the past few years. The cause of this decrease in flow
can be attributed in part to & long running drought and possibly to a reduction in
work force to maintain these ditches. It is not certain how much flow is loss to
leakage, infiltration, or evapotranspiration. Further study should be undertaken to
quantify this loss of water.

Some additional recommendations that should be considered in maintaining the
irrigation system:

1. Detailed survey of the existing reservoirs 10 determine their present capacity.

2. Determine the optimum capacity of each reservoir with regard to the fields they .
are servicing.

N 3. Install flow meters to monitor use of irrigation water by other users and evaluate
C J the impact of this use on the sugar production. '

4, Implement a program to deep till (Moleboard Plow) the fields.

5. Evaluate the watering rate at each field and check the drip irrigation system to
deliver this flow rate evenly.

E. SUMMARY

The Kekaha Sugar Company’s staff and personnel have done an admirable job of
maintaining the irrigation system within their budgetary constraints, Irrigation water
is a valuable resource that must be preserved in order for sugar or any other
diversified agricultural crop to succeed in the Kekaha-Mana plain and mauka areas.
‘The operations and maintenance of 27-mile of the Kekaha Ditch and 21-miles of the
Kokee Ditch and tunnels must be continued to keep agriculture alive in this area. It
is anticipated that the annual operation and maintenance cost for both the Kekaha
and Kokee Ditches is approximately $770,000.00.

KEKAHA SUGAR INFRASTRUCTURE STUDY
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DEPARTMENT OF LAND & NATURAL RESOURCES

STATE OF HAWAIIL

V. DRAINAGE SYSTEM

A, GENERAL

1.

Introduction and General Overview

This section discusses the drainage systems and facilities operated by the Kekaha
Sugar Company. Background information on the project area was presented in
Chapter II. Seven drawings (D-1, D-2, D-3, D4, D-7, D-8, and D-12) showing the
general locations and configuration of the drainage facilities on aerial photo base
maps are presented in a separately bound set of plans.

Of the approximately 28,000 acres leased by Kekaha Sugar Company from the
State of Hawaii, approximately 7,400 acres are used for the cultivation of
sugarcane, pasture and other agricultural purposes. The area to the east of the
Kekaha sugarcane fields consists of approximately 42 square miles of highland
area that drains to the Kekaha-Mana plain. This area is characterized by a series of
valley gulches that dissect steep cliffs of basalt which emerge from the plain.

Prior to the initiation of sugarcane cultivation in the 1920’s, approximately 500
acres of the Kekaha-Mana plain were comprised of open ponds, marshlands and
rice fields (Hawaii Pacific Engineers, 1994). There were previously two large
ponds, one at Kawaiele and the other at Nohili. The ponds and other wetlands
were formed as a result of the depressed topography of the area and flows from
stream runoff and artesian wells. By filling in many of the low areas and by
operating two large drainage pumping stations at Kawaiele and Nohili (see
Drawings D-2 and D-4), Kekaha Sugar Company has lowered the groundwater
table to allow cultivation in areas that were previously marsh-like in nature,

The extensive network of drainage channels and storage reservoirs, along with the
cultivated fields themselves, serve to collect, store and convey both irrigation and
excess drainage waters. In addition to lowering the groundwater level during dry

. weather, the drainage channels and pumping stations reduces the peak flood stage

and duration of field inundation during periods of high rainfall.

During wet pertods, excess stormwater runoff can result in significant flooding of
the fields. Sources of water include stormwater runoff generated within the
watershed, pumped water from subsurface wells, natural seepage of groundwater,
and water imported from other watersheds via transmission ditches (Kekaha
Ditch). Inundation of the cultivated fields due to heavy flooding results in
significant losses to the sugar cane crop. Excessively high water table levels will
result in root rot in the cane and also lower sugar yields. The performance of the
drainage system in Kekaha has a direct impact on the productivity and economic
viability of the agricultural operations.
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During dry periods, irrigation water from surface sources can be in short supply.
The drainage facilities are interrelated to a certain extent to the irrigation facilities -
discussed in Chapter IV. The irrigation pumps are used to pump both irrigation
return and drainage runoff to the irrigation reservoirs and furrow/drip irrigation
Systems.

Operation of the drainage pumping stations at Kawaiele and Nohili is necessary to
prevent much of the Kekaha Sugar Company fields from reverting back to its
former wetland status. The Kekaha land is currently not considered to be a —
wetland area by the U.S. Army Corps of Engineers since it can be classified as a
“previously cultivated cropland” (Lennan, 1999). The land, however, would likely
be regulated as a wetland by the Corps of Engineers if it was abandoned and not i
used for agriculture for more than five years. Classification of the land as wetlands
would result in severe restrictions on the use and development of the land.
Endangered wildlife that may inhabit the newly created wetlands would fall under
the scrutiny of the U.S. Fish and Wildlife Service. —
The cultivated svgarcane. fields and drainage channels also function as
sedimentation facilities to help reduce the discharge of sediments to the ocean by Com
the drainage outfalls. The Kekaha Sugar Company has a National Pollutant '
. Discharge Elimination Systemm (NPDES) permit for its discharges. The NPDES
C permit and associated monitoring requirements are discussed later in this chapter.
A copy of the NPDES permit is included in Appendix A. The locations of the s
drainage outfalls and the associated NPDES identification numbers are shown on
the separately bound drawings. ™

2. Hydroe-Geologic Setting

The highland watershed consists of the mountainous topography above the Kekaha
sugarcane fields which receives the heaviest rainfall and is responsible for the bulk
of the surface water runoff in the region. The area exhibits steep rugged terrain,
with elevations ranging from approximately 80 to 3,500 feet above mean sea level
(MSL). There are five major valleys that extend inland towards the Waimea
Canyon ridgeline. The streams in the valleys are intermittent and have no base —
flow during dry periods. The soils in the highland area, as classified by the U.S. '

Department of Agriculture Soil Conservation Service (SCS, 1972), consist of the

Makaweli-Waiawa-Niu and Mahana-Kokee association which are generally well ™
drained soils having a moderate to fine texture. Vegetation consists of a o
combination of relatively ,undisturbed non-native and native vegetation. The

annual median rainfall ranges between approximately 25 and 50 inches per year in -
the highland area. "
The Kekaha Sugar Company fields in the Kekaha-Mana plain are characterized by i
mildly sloping topography largely covered by sugarcane fields, service roads, and )

-
RE—— |
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Ground elevations range from about 80 feet above MSL at the base of the highland
watershed to between one and three feet above MSL in the lower areas. The
inverts of the ditches at the drainage pumping stations are as deep as seven feet
below MSL. Soils in the lower cultivated plain area consist predominantly of the
Kekaha-Nohili association that consists of well-drained and poorly drained,
medium textured to very fine soils developed by alluvium. The area also consists
of fill land and Kaloki, Lualualei, and Mamala soils. The annual median rainfall in
the lowland region ranges between approximately 20 and 25 inches per year.

( drainage channels. A mosaic of non-native and native vegetation is also present.
—t ’

The U.S. Navy Pacific Missile Range Facility (PMRF) is located on a strip of
coastal land that borders much of the western boundary of the Kekaha Sugar
- Company land. Runoff generated by the PMRF drainage area consists of overland
- flow that generally runs off either towards the ocean or the Kekaha Sugar
Company fields. Much of the soil within PMRF is characterized by the
excessively drained to well-drained permeable Jaucas-Mokuleia association. The
median rainfall in the area averages approximately 20 inches. The amount of
runoff generated within the boundaries of PMRF itself is relatively insignificant. -+ _
Compared to the other two hydrologic zones, PMRF has relatively permeable
soils, lower rainfall, and a relatively small area contributing runoff to the
sugarcane field floodplain.

rd

C B. DESCRIPTION OF THE EXISTING DRAINAGE SYSTEM

1. General

Nommal outflow of surface water from the fields occurs through a combination of
drainage pumping, natural seepage into the substratum, and evapotranspiration.
During flood conditions, gravity (non-pumped) outflow to the ocean occurs
through various outlets to the ocean. The general layout and locations of the major
drainage channels and the Kawaiele and Nohili drainage pumping stations are
shown on the separately bound plans.. Schematics showing the general water flow
and drainage water treatment scheme for the drainage system are presented in
Figures D-1 and D-2, respectively. The pumping stations facilities and drainage
channels are described in the following discussions.

2. Kawaiele and Nohili Pumping Facilities

a. Description

The Kawaiele pumping station is located south of the PMRI (see

Drawing D-4). The Nohili pumping station is located further north within

" PMRF. The Kawaicle and Nohili pumping stations each pump discharges into
their respective drainage channels that then conveys the flow to an outlet in the
sandy beach area. The NPDES outfall identification numbers for the Kawaiele
and Nohili discharges are 002 and 003, respectively.

( KEKAHA SUGAR INFRASTRUCTURE STUDY
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Each pumping station is provided with three drainage pumps. Available design
data for the pumping stations is summarized in Table D-1.

The Kawaiele station has two 40 million gallons per day (mgd) pumps
(horizontal split-case) and one 20 MGD pump (vertical turbine). The two
horizontal pumps are provided with belt drives and all the pumps are driven by

electric motors. The two horizontal pumps were previously driven by diesel .

engines, The 40 mgd horizontal pump with a 100 horsepower (hp) motor and
the vertical pump with a 100 hp motor are normally operated continuously.
The vertical pump is provided with variable speed controls to automatically
vary the pump discharge based on water level. The two horizontal pumps are
provided with manual controls. The 100 hp horizontal pump is throttled using
the discharge gate valve to prevent excessive current draw and overloading of
the motor. The 125 hp standby horizontal pump, which is periodically
“exercised,” has sufficient motor capacity to operate without throttling. A
vacuum purnp system is provided for priming of the two horizontal pumps.

The Nohili pump station utilizes three vertical furbine pumps. Two of the

pumps have a capacity of 15 MGD 4nd 50 hp motors. The third pump has a
4 MGD capacity and a 40 hp motor. The 4 mgd pump and one of the 15 mgd
pumps are operated manually. The other 15 mgd pump is operated by
automatic level controls.

. Operation and Maintenance of the Pumping Facilities '

During dry weather, the drainage pumps at Kawaiele and Nohili pump
groundwater and excess irrigation water collected by the drainage channels to
the ocean. The pumps at the Kawaiele and Nohili pumping stations are
operated as required during normal dry weather conditions to maintain the
water table leve] in the Kekaha fields below the root zone. The pumps are
typically operated to lower the water level in the drainage channel to an
elevation of between approximately -3.0 and -3.5 feet below MSL at the

Kawaiele pumping station and -2.0 to -2.5 feet below MSL at the Nohili

station. In addition to maintaining unsaturated soil conditions in the root zone,
the lowering of the water table also increases the effective stormwater storage
capacity of the fields and the drainage channels to reduce flooding impacts
during heavy rain.

During periods of light to moderate rainfall, the drainage channels collect
excessive storm runoff from the cultivated fields and convey the runoff to the
two drainage pumping stations. The Kawaiele and Nohili pumping stations are
interconnected by the “main canal” (see Drawing D-2, D-3 and D-4). Under
heavy rainfall conditions, the flow in the main canal tends to flow towards the
Kawaiele pumping station.
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ASSESSMENT OF NEEDS

Since Kekaha Plantation closed in the late 1990s, a significant decrease in ditch flow in
both the KEDIS and KODIS has been recorded. This decrease may be due partly to a long
running drought or reduced maintenance of the systems. A seepage loss study should be
conducted to determine the extent and nature of ditch losses.

There is a need for the following: (1) a detailed survey of all the reservoir capacities,
(2) an evaluation of optimum reservoir inflows relative to the current or planned water
demand, and (3) installation of flow meters or other measuring devices to record water use for
ditch opcratiohs.

The KODIS needs some immediate rehabilitation work. The Kawaikoi flume, a 36-
inch diameter, semi-circular steel trough supported on a wooden trestle, is badly deteriorated
and needs replacement (in July 2003, a section of the flume collapsed and is to be repaired on
an emergency basis). The ditches, tunnels, and a 60 ft long, 36-inch diameter wood stave pipe
flume named “Halemanu,” experience some sedimentation, small boulder accumulation, and
debris from tunnel spalling, but no root intrusions were observed in spite of many trees along
the ditches and over the tunnels.

In general, the unlined ditches and tunnels from the headwater intakes to Puu Lua
Reservoir are in good condition. Acéess for maintenance work to most of this section of the
system in Waimea Canyon is severely limited.

Puu Lua Reservoir, an unlined earthen reservoir created by an earthen dam across a
gulch serves as a storage and public fishing reservoir. Because the earthen dam is old, it
should be assessed to determine if it meets dam safety standards. Reservoir outflow is
controlled by a 24-inch globe-type valve and discharge piping buried in the dam embankment
and accessible by a vertical concrete shaft with manhole on top of the dam. The valve does
not operate freely and the concrete shaft weeps frqm seepages through the dam embankment.
The section of ditches and tunnels from Puu Lua Reservoir to the Puu Moe Ditch divide is in
good condition and readily accessible for maintenance.

The flow at Puu Moe divide splits between Kitano and Puu Opae Reservoirs. This

ditch divide is excavated in deeply weathered, but stablé basalt lavas. Severe erosion at the
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divide is evident and will require correction and new parshall flumes. The Puu Opae
Reservoir, an unlined earthen reservoir, needs lining to prevent seepage losses. The 4-mile
ditch to Puu Opae Reservoir should be replaced with high-density polyethylene (HDPE) pipe
to prevent seepage and evaporation losses.

The Kitano Reservoir, an unlined cut and fill type reservoir, dug into a small ridge, is
heavily siited and should be cleaned out and lined to prevent seepage losses, and fenced to

prevent public access.

PROPOSED CAPITAL IMPROVEMENTS

Most of the improvements listed below for the Kokee Ditch Irrigation System are
critical as the assessment indicates potential facility failures unless corrected. The system is
located in an environmentally sensitive area due to its designation as a critical habitat and
environmentally pristine ecosystem (it contains the Waimea Canyon rim and Alakai swamp).
The high rehabilitation cost estimates for the improvcménts provided below reflect this

complexity, and are conservative, based on normal cost analysis standards.

1. Reconstruct the Kawaikoi flume. This flume consists of a wooden trestle supporting a
48-inch diameter semi-circular steel trough. Part of the trestle is supported on a huge
boulder and movement of the boulder could cause failure of the flume. As observed in
March 2003, the semi-circular steel flume is leaking on the bottom in several spots.
However, in July 2003, the downstream portion of the flume collapsed and Waiakoali
water currently is spilling and lost to the system. Emergency repairs were completed in
2004, consisting of replacing the foundation with steel framing and installing 8-inch
HDPE pipe at a cost of $30,000 provided by the ADC. The flume’s capacity needs to
be restored as soon as possible and its wooden support structure repositioned onto a
firm foundation, possibly as an in-house project.

2. Rehabilitate existing Puu Lua Reservoir outlet pipe and control valve. The outlet pipe
lies approximately 110 ft below the top of the dam. A circular concrete shaft with a
surface manhole extends from the top of the dam vertically down to a globe-type
control valve on the outlet pipe. The concrete shaft joints show signs of water seepage
through the reservoir’s embankment and needs to be sealed off. A possible solution is
to install an HDPE lining on the upstream face of the embankment. The control valve
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is connected to the surface by a steel shaft and is operated by a turning wheel mounted
at the top of the concrete manhole. Operation of the valve is difficult as it does not
function properly or as tightly as before. The outlet pipe and control valve are critical
parts of the reservoir and faiture of either could cause dam failure and flooding of
coastal developments down slope.

. Reconstruct Puu Moe Ditch divide. This ditch divide is important to the integrity of

the system’s operation, and it is where the system’s flow is split, controlled, and
measured between Kitano and Puu Opae Reservoirs. This divide is narrow and badly
eroded in places. Also, the two measuring devices’ (steel parshall flumes) accuracy
has been adversély affected by erosion and deterioration. This divide should be
entirely re-engineered to correct the erosion problem and provide efficient flow control
and accurate flow measurement, including data logging. The existing ditch divide is
inadequate for its purpose of precisely dividing and accurately measuring the system’s
flow to Kitano and Puu Opae Reservoirs.

PROPOSED MAINTENANCE IMPROVEMENTS

With the anticipated reduction in water use from the Kokee Ditch Irrigation System

and less cultivated acres on former upland cane fields, the existing capacity may need

downsizing. The HDOA has recognized the urgent need for some improvements and is

proceeding with them through other funding sources. The potential for alternative uses is

greatest for the Kokee system, i.e., hydropower generation, recreational activity (fishing at Puu

Lua Reservoir), and stream restoration.

L.

Retrofit stream intake aprons, ditch screens, and control gates to meet the change in
system flow operations from sugarcane irrigation to diversified agriculture. The
current need for reliable, constant ditch flows rather than the bulk flows of the past will
require more precise and complete control of flow and distribution.

Two improvements are listed for completeness only: (1) cleaning out Kitano Reservoir
which is partially silted and (2) replacing the Halemanu wood stave pipe flume (at
Halemanu Stream). Improvements of these two structures are planned in 2003 by the
HDOA, as authorized by the State Legislature.
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ADC Ditch Flow Reports to the Water Commission 2010-13

Date End

Ission

Days Counted

Use MGM

Use CFS

"1/1/2010

1/31/2010

=
o

444 2/1/2010 2/28/2010 28 11
445 3/1/2010 3/31/2010 31 13
467 4/1/2010 4/30/2010 30 11
468 5/1/2010 5/31/2010 31 9
469 6/1/2010 6/30/2010 30 8
506 7/1/2010 7/29/2010 29 8
507 8/1/2010 8/31/2010 31 5
508 9/1/2010 9/30/2010 30 5
509 | 10/1/2010 | 10/30/2010 30 4
510 | 11/1/2010 | 11/30/2010 30 8
511 12/1/2010 12/31/2010 31 9

e

1/1/2011 1/31/2011 31 10
514 2/1/2011 2/28/2011 28 9
515 3/1/2011 3/31/2011 31 9
516 4/1/2011 4/30/2011 30 8
517 5/1/2011 5/31/2011 31 9
518 6/1/2011 6/30/2011 30 8
519 7/1/2011 7/31/2011 31 9
520 8/1/2011 8/31/2011 31 7
521 9/1/2011 9/30/2011 30 1
522 | 10/1/2011 | 10/31/2011 31 6
557 | 11/1/2011 | 11/30/2011 30 8
561 12/1/2011 12/31/2011 31 8
564 1/1/2012 1/31/2012 31 9
568 2/1/2012 2/29/2012 29 9
569 3/1/2012 3/31/2012 31 8
562 4/1/2012 4/30/2012 30 7
555 | .5/1/2012 5/31/2012 31 7
567 6/1/2012 6/30/2012 30 7
560 7/1/2012 7/31/2012 31 7
656 8/1/2012 8/31/2012 31 8
657 9/1/2012 9/30/2012 30 2
671 | 10/1/2012 | 10/31/2012 31 0.04
670 | 11/1/2012 | 11/30/2012 30 0.04
672 | 12/1/2012 12/31/2012
673 1/1/2013 1/31/2013 31 9 279 13.923
674 NA NA NA 9 NA 13.923
699 3/1/2013 3/31/2013 31 9 279 13.923
727 4/1/2013 4/30/2013 30 7 210 10.829
728 5/1/2013 5/31/2013 31 7 217 10.829
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ADC Ditch Flow Reports to the Water Commission 2010-13

* Table generated from data reported to the Commission

Use CFS

WHR?PM"?

Use MGD

Use MGM

441

1/ 1/ 2010

1/3 1/2010

31

31.96

49.44212

990.76
444 2/1/2010 2/28/2010 | 28 31.52 88256 | 48.76144
445 3/1/2010 3/31/2010 | 31 37.08 1149.48 | 57.36276
467 4/1/2010 4/30/2010 | 30 37.02 1110.6 | 57.26994
468 5/1/2010 5/31/2010 | 31 37.4 1159.4 57.8578
469 6/1/2010 6/30/2010 | 30 28.94 868.2 | 44.77018
506 7/1/2010 7/29/2010 | 29 31.58 915.82 | 48.85426
507 8/1/2010 8/31/2010 | 31 29.95 928.45 |  46.33265
508 9/1/2010 9/30/2010 | 30 27.67 830.1 | 42.80549
509 10/1/2010 10/30/2010 | 30 21.82 654.6 | 33.75554
510 11/1/2010 11/30/2010 | 30 30.58 917.4 | 47.30726
511 12/1/2010 12/31/2010 31 30.63 949,53 | 47.38461
513 1/1/2011 1/31/2011 31 35.18 1090.58 | 54.42346
514 2/1/2011 2/28/2011 | 28 35.43 992.04 | 54.81021
515 3/1/2011 3/31/2011 | 31 37.38 1158.78 | 57.82686
516 4/1/2011 4/30/2011 | 30 39.77 1193.1 | 61.52419
517 5/1/2011 5/31/2011 | 31 37.92 1175.52 | 58.66224
518 6/1/2011 6/30/2011 | 30 39.49 1184.7 | 61.09103
519 7/1/2011 7/31/2011 | 31 40.31 1249.61 | 62.35957
520 8/1/2011 8/31/2011| 31 35.81 1110.11 | 55.39807
521 9/1/2011 9/30/2011 | 30 29.45 8835 | 4555915
522 10/1/2011 10/31/2011 | 31 33.19 1028.89 | 51.34493
557 11/1/2011 11/30/2011 | 30 40.39 1211.7 62.483
561 12/1/2011 12/31/2011} 31 39.65 1229.15 61.339
i 012 e et >
564 1/1/2012 1/31/2012 | 31 37.02 1147.62 57.27
568 2/1/2012 2/29/2012 | 29 38.14 1106.06 59.003
569 3/1/2012 3/31/2012 | 31 40,12 1243.72 62.066
562 4/1/2012 4/30/2012 | 30 39.7 1191 61.416
555 5/1/2012 5/31/2012 | 31 40.78 1264.18 63.087
567 6/1/2012 6/30/2012 | 30 39.96 1198.8 61.818
560 7/1/2012 7/31/2012 1 31 39.4 1221.4 60,952
656 8/1/2012 8/31/2012 | 31 22.64 701.84 35.024
657 9/1/2012 9/30/2012 | 30 24.9 747 38.52
671 10/1/2012 10/31/2012 | 31 14.09 436.79 21.797
670 131/1/2012 11/30/2012 | 30 16.51 495.3 25.541
672 12/1/2012 12/31/2012 31 23.6 731.6 36.509
673 1/1/2013 1/31/2013 31 26.59 41.135
674 NA . NA| NA 23.66 36.602
699 3/1/2013 3/31/2013 | 31 24,08 37.252
727 4/1/2013 4/30/2013 | 30 26.47 40.949
728 5/1/2013 5/31/2013 | - 31 26.71 41.32
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