
 

 

 

 

 

 

 

 

 

 

 

Item B-2 

DAVID Y. IGE 
GOVERNOR OF HAWAII 

STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 

COMMISSION ON WATER RESOURCE MANAGEMENT 
P.O. BOX 621 

HONOLULU, HAWAII  96809 

SUZANNE D. CASE 
CHAIRPERSON 

 
BRUCE S. ANDERSON, PH.D. 

WILLIAM D. BALFOUR, JR. 
KAMANA BEAMER, PH.D. 

MICHAEL G. BUCK 
NEIL J. HANNAHS 
PAUL J. MEYER 

 
JEFFREY T. PEARSON, P.E. 

DEPUTY DIRECTOR 

 

STAFF SUBMITTAL 

 

For the meeting of the 

COMMISSION ON WATER RESOURCE MANAGEMENT 

 

August 21, 2018 

Lǭhuóe, Kauaói 

 

Amended Interim Instream Flow Standards 

For the Surface Water Hydrologic Unit of 

Wailua (2040): Waikoko and North Fork Wailua Streams 

 

 

SUMMARY OF REQUEST: 

 

Staff is requesting that the Commission consider the recommendations for amending the interim 

instream flow standard (Interim IFS) for two streams contained within the Wailua surface water 

hydrologic unit in East Kauaói: 

 

WAILUA (2040): Waikoko Stream (Tributary of South Fork Wailua River) 

WAILUA (2040): North Fork Wailua River (i.e., Waióaleóale Stream) 

 

LOCATION MAP:  See Figure 1 

 

BACKGROUND: 

 

The State Water Code (Code), Chapter 174C, Hawaiói Revised Statutes (HRS), provides that the 

Commission may adopt interim IFS on a stream-by-stream basis or a general IFS applicable to 

all streams within a specified area.  This submittal seeks to address two streams in East Kauaói. 

 

The current interim instream flow standards (interim IFS) for the streams being considered were 

established by way of Hawaiói Administrative Rules (HAR) §13-169-48, which, in pertinent part, 

reads as follows: 

 

Interim instream flow standard for Kauaói.  The Interim Instream Flow Standard for all 

streams on Kauaói, as adopted by the commission on water resource management on June 15, 

1988, shall be that amount of water flowing in each stream on the effective date of this 
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standard, and as that flow may naturally vary throughout the year and from year to year 

without further amounts of water being diverted off stream through new or expanded 

diversions, and under the stream conditions existing on the effective date of the standardé 

 

The current interim IFS became effective on December 31, 1987.  Thus, the status quo interim 

IFS, in effect, grandfathered all then-existing diversions that were registered with the 

Commission in subsequent years.  Following the initial registration of stream diversions works, 

any new or substantially modified stream diversion works has structure required a permit for 

construction and amendment to the interim IFS. 

 

Under the Code, the Commission has the responsibility of establishing IFS on a stream-by-

stream basis whenever necessary to protect the public interest in the waters of the State.  In the 

2000 appellate ruling on the first WaiǕhole Ditch Contested Case Decision and Order 

(ñWaiǕhole Iò), the Hawaiói Supreme Court emphasized that ñinstream flow standards serve as 

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.ò  94 Haw. 97, 148, 9 

P.3d 409, 460.  The Code defines an instream flow standard as a ñquantity or flow of water or 

depth of water which is required to be present at a specific location in a stream system at certain 

specified times of the year to protect fishery, wildlife, recreational, aesthetic, scenic, and other 

beneficial instream uses.ò See HRS § 174C-3 (ñDefinitionsò).  In considering a petition to amend 

an interim instream flow standard, the Code directs the Commission to ñweigh the importance of 

the present or potential instream values with the importance of the present or potential uses of 

water for noninstream purposes, including the economic impact of restricting such uses.ò  HRS § 

174C-71(2)(D). 

 

ñInstream useò means beneficial uses of stream water for significant purposes which are located 

in the stream and which are achieved by leaving the water in the stream.  Instream uses include, 

but are not limited to: 

 

1) Maintenance of fish and wildlife habitats; 

2) Outdoor recreational activities; 

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

4) Aesthetic values such as waterfalls and scenic waterways; 

5) Navigation; 

6) Instream hydropower generation; 

7) Maintenance of water quality; 

8) The conveyance of irrigation and domestic water supplies to downstream points of 

diversion; and 

9) The protection of traditional and customary Hawaiian rights. 

 

ñNoninstream useò means the use of stream water that is diverted or removed from its stream 

channel and includes the use of stream water outside of the channel for domestic, agricultural, 

and industrial purposes. 
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Since the establishment of the Stream Protection and Management Branch in July 2002, the 

Commission has been developing a framework for setting measurable instream flow standards 

statewide.  This framework involves an assessment of natural flow conditions for the current 

climate period (1984-2013), an analysis of the instream uses protected by the State Water Code, 

the existing and planned off stream uses of surface water, and the availability of water from 

multiple sources. 

 

The assessment of instream uses for the Wailua watershed has been separated into multiple 

phases, the first of which addresses interim instream flow standards for the West Branch of the 

North Fork Wailua River (hereafter referred to as Waióaleóale Stream)  at diversion 716 and the 

Waikoko Stream at diversion 713.  These registered diversions occur on land owned by the State 

of Hawaiói (Figure 1). 

 
Figure 1.  The Wailua hydrologic unit, State of Hawaiói-owned land, registered diversions (ID) and irrigation systems in East 
Kauaói. 
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HISTORICAL CONTEXT 

 

The Lǭhuóe Basin in Southeast Kauaói is an important economic, social, cultural, educational, 

recreational, industrial, agricultural, and residential region for the Island of Kauaói.  Today, it is 

the primary center for importing and exporting products, houses the state and county 

governments, and is home to many residents.  Historically, the Lǭhuóe Basin was a focal region 

in Hawaiian culture; where the King and much royalty lived, where cultural and spiritual 

practices were carried out, and where large populations inhabited.  The Wailua ahupuaóa, in 

particular, has tremendous importance as one of two religious and political centers of Kauaói 

(The other being Waimea) as evidenced by its full name: ñWailua Nui a HoǕnoò or great sacred 

Wailua.  The many significant religious and cultural archaeological sites as well as the 

substantial potential for food production in the area also suggest the region was a population 

center for Kauaói (Kekua and Alapaói, 2010). 

 

The expansive Wailua complex of heiau that still exists today is evidence of the great cultural 

and historical importance of the region.  The region was divided into two distinct places: sacred 

areas associated with the high chiefs, Kahuna and royalty in the lower reaches on either side of 

the river; and the commoners living on lands along the middle to upper reaches.  Kauaóiôs large 

canyons and substantial rainfall-driven streamflow supported irrigated cultivation along its main 

watercourses far inland (e.g., Wailua, Hanapepe, Waimea), and thus the development of 

considerable populations which had, at best, infrequent contacts with the sea (Handy and Handy 

1972).  Such a backland population was an anomaly across the Hawaiian Islands, but resulted in 

much terracing above stream flood stage which was used for taro loói.  Wailua (meaning ñtwo 

watersò) contains the islandsô piko (literally navel) that physically and spiritually provides the 

waters that nourish the island.  The names Waióaleóale (ñrippling waterò) and Waikoko (ñblood 

waterò) provides a metaphorical reference to the life-giving properties of water as part of the 

islandôs circulatory system.  The archaeological evidence and historical record suggests Wailua 

was developed as an expansive food-producing region with land and water stewardship guided 

by the óaha moku system.  The Royal court traveled to Kawaikini, the summit of Mt. Waióaleóale 

to pay homage to the cyclical patterns they perceived in weather, rainfall, and streamflow.   

 

On April  29, 2015, the Commission authorized the Chairperson to enter into a Joint Funding 

Agreement between the Commission and the United States Geological Survey (USGS) for a 

cooperative study to assess low-flow characteristics for streams in Southeast Kauaói, spanning 

watersheds from Wailua to Hanapepe.  The agreement was then signed on May 5, 2015.  The 

study is anticipated to be completed in the last quarter of calendar year 2019, with substantial 

fieldwork completed by the first quarter of calendar year 2019.  This agreement is supporting 

fieldwork, data analysis, and documentation resulting in the production of a USGS Scientific 

Investigations Report.  Because the fieldwork and analysis is ongoing, only point measurement 

data and completed seepage run data that have been collected and made available through the 

National Water Information System (https://waterdata.usgs.gov/nwis) as well as historical data, 

were compiled for this recommendation. 

 

https://waterdata.usgs.gov/nwis
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In 2015, Commission staff began to research the history of individual diversions and irrigation 

systems in Southeast Kauaói.  The streams in Southeast Kauaói were diverted as part of sugarcane 

plantation irrigation systems starting in the late 1880s.  The óIlióilióula-North Wailua Ditch was 

used to bring water from tributaries of the North and South forks of the Wailua River to Waiahi 

Stream, itself a tributary of the South Fork Wailua, in order to generate hydropower and irrigate 

sugarcane.  The first hydropower plant, now called the Lower Waiahi Hydropower plant, was 

built in 1914 and currently has a 800 kilowatt capacity.  In 1931, the Upper Waiahi Hydropower 

plant was built at the 1,050 ft. elevation with a 500 kilowatt capacity.  In total, there are 15 

diversions which contribute to ditch flows in the óIlióilióula-North Wailua Ditch (Upper Waiahi 

Hydropower plant) or the South Intake Ditch and North Intake Ditch (Lower Waiahi 

Hydropower plant).  With the passage of the Hawaiói State Water Code, these diversions were 

registered, with the instream flow standard adopted as status quo in 1988.  

 

Towards the closure of Lǭhuóe Plantation in 1999, the operation of the óIlióilióula-North Wailua 

Ditch, its diversions and the associated hydropower plants were transferred to Kauaói Electric 

Company and then to Kauaói Island Utility Cooperative (KIUC).  Despite the cessation of 

sugarcane cultivation, streamflow has continued to be diverted by KIUC for hydropower.  The 

KIUC is a not-for-profit utility owned by the people of Kauaói (rate payers) and managed by a 

governing board.  The Board has a goal of generating 70% of the electrical needs of the island 

from renewable resources by 2030, with hydropower being an important, consistently reliable, 

energy source that stabilizes the power generating portfolio. 

 

There are nine registered diversions on the óIlióilióula-North Wailua Ditch that feed the upper 

Waiahi Hydropower plant.  Two of these diversions are located on land owned by the State of 

Hawaiói (Table 1): one on a tributary of the North Fork Wailua River (Waióaleóale Stream) and 

one on a tributary of the South Fork Wailua River (Waikoko Stream).   
 
Table 1. Registered diversions, stream name, registrant, and their registered primary use on land owned by the State of Hawaiói 
that divert water into the óIlióilióula-North Wailua Ditch. 

Diversion 
Registration 

ID 
Diversion 

name Stream name Registrant Hydrologic Unit Primary Use 

716 
Bluehole 

Intake 

Waióaleóale 

(North Fork 

Wailua tributary) 

Lǭhuóe 

Plantation 
Wailua 

Hydropower & 

Sugarcane 

Irrigation 

713 
Waikoko 

Intake 

Waikoko 

(South Fork 

Wailua tributary) 

Lǭhuóe 

Plantation 
Wailua 

Hydropower & 

Sugarcane 

Irrigation 

 

The USGS maintained continuous flow monitoring stations on the óIlióilióula-North Wailua Ditch 

for extended periods of time; the first at the Bluehole Intake (USGS 16061000) and the second 

past the Waikoko Stream Intake (USGS 16061200) on the ditch (Table 2). 
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Table 2.  USGS ditch flow monitoring on the óIlióilióula-North Wailua Ditch. [cubic feet per second (million gallons per day)] 

Station ID Station name Period of record 
Median amount 

measured  

16061000 óIlióilióula-North Wailua Ditch blw Bluehole 1932-1985 19.0 (12.3) 

16061200 óIlióilióula-North Wailua Ditch blw Waikoko 1965-2002 21.0 (13.6) 

 

In 1991, a massive flood damaged diversion 716 on Waióaleóale Stream and in April 1992, the 

diversion was repaired.  In the seven years prior to the damage (calendar years 1984-1990), daily 

flow at the USGS station 16061200 on the Ilióilióula-North Wailua Ditch averaged 14.5 million 

gallons per day (median 14.54 million gallons per day).  In the seven years post-damage repair 

(calendar years 1993-1999), flow at the USGS station 16061200 averaged 13.3 million gallons 

per day (median flow 13.57 million gallons per day).  This decline in flow captured occurred 

when essentially equivalent average flow (31.00 million gallons per day vs. 29.34 million gallons 

per day) and median flow (18.74 million gallons per day vs. 19.39 million gallons per day) 

occurred at USGS station 16068000 on the East Branch of the North Fork Wailua River. 

 

In the fall of 2016, heavy machinery was used to partially remove the concrete structure that 

forms the dam of the Bluehole Intake on Waióaleóale Stream. Since that time, Waióaleóale Stream 

has flowed past the diversion during all but the most extreme low-flow periods.  However, 

mauka to makai flow has not been legally established for either stream, impeding cultural uses of 

the area including traditional and customary gathering practices and spiritual practices. 

Commission staff has received a number of informal and formal complaints and inquiries (e.g., 

phone calls, letters, emails) regarding instream flow standards in this region (Table 3). 

 
Table 3.  Summary of complaints and inquiries to commission staff associated with the NF Wailua and Waikoko streams in the 
Wailua Hydrologic Unit, East Kauaói. 

Date Description of Complaint 

December 1, 2016 
Traditional cultural practices and gathering rights affected by diversions in 

the upper reaches of the Wailua River. 

December 12, 2016 
Aesthetic value harmed by lack of mauka to makai flow; impaired traditional 

and customary gathering practices. 

April 6, 2017 No mauka to makai flow from the sacred Waióaleóale. 

October 12, 2017 
KIUCôs diversions have a detrimental impact on the environment, human 

health, and religious and cultural values. 

January 22, 2018 KIUC is diverting water for Grove Farm. 

 

Historically, these streams provided excellent habitat for native aquatic fauna.  However, the 

purposeful introduction and continued propagation of non-native fish and invertebrate species 

that prey upon native species has almost completely eliminated native aquatic fauna.  Continuous 

mauka to makai flow is estimated to naturally occur 100-percent of the time in all perennial 

streams in the Wailua Watershed.  However, only two long-term continuous gaging stations exist 

in the watershed: one that monitors natural flow (USGS 16068000); and one that monitors 

regulated flow (USGS 16069000) below diversions on the South Fork Wailua River (Figure 2). 

Recently, a continuous flow gaging station was established on Waiahi Stream above the Upper 

Waiahi Hydropower Plant tailrace to monitor natural flows (USGS 16057900). 
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In October 2015, Commission staff began to reach out to irrigation managers, community 

groups, land owners, óAha Moku representatives and stakeholders in order to better understand 

the current state of water management and to gather information regarding instream uses in 

Southeast Kauaói.  In January 2016, staff began conducting field investigations with managers 

and stakeholders, installing stream monitoring stations, and surveying stream resources (Table 

4). 
 
Figure 2.  Historic and current USGS gaging stations for ditches and streams in the Wailua Watershed. 

 
 

Based upon the best available information, as presented in the Instream Flow Standard 

Assessment Report (IFSAR) and provided in this submittal, staff has developed a 

recommendation that seeks to protect instream uses while providing for some noninstream uses.  

The recommendations provided herein have also been developed in consideration of interim IFS 

values that were adopted by the Commission for previous areas of Kauaói (i.e.,Waimea 

Watershed Agreement).  As in those decisions, the Commission staff has relied upon the basic 

tenets of adaptive management, which are to: 1) Establish management objectives; 2) Implement 

management decisions; 3) Monitor effectiveness of decisions; 4) Evaluate results of 

management; and 5) Revise management decisions as necessary1.  Should initial management 

decisions need further amendment, the decisions can then be revised and the process repeated.  

This is a learning process that can be repeated over and over, until a sound management decision 

is reached.  Due to the complex and dynamic nature of Hawaióiôs stream systems, adaptive 

management affords staff the ability to proceed in making reasonable management decisions and 

                                                 
1 Adapted from The Instream Flow Council, 2004, p.126. 
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ensuring that impacts are minimized in the face of uncertainty, thus allowing staff to proceed 

responsibly while advancing the clear intentions of the State Water Code. 
 
Table 4.  Summary of field investigations and meetings, by date, taken by Commission staff in support of amendment to the 
interim instream flow standards for Southeast Kauaói.  [GF = Grove Farm; KIUC = Kauaói Island Utility Cooperative, EKWU = East 
Kauaói Water Users] 

Date Description 

January 12-13, 2016 WB NF Wailua field investigation; SF Wailua stream diversions investigation 

February 5, 2016 Site visits with GF; Upper Lǭhuóe Ditch and Hanamaulu Ditch Intakes 

February 12, 2016 Site visits with GF; Papuoa Reservoir Ditch & Waita-Koloa Ditch 

March 1, 2016 Site visit with US Fish & Wildlife on NF Wailua River 

November 2, 2016 Site visit with Kauaói Ranch  on Kealia Stream; Kealia Ditch mesurement 

November 2, 2016 Site visit with KIUC on NF Wailua River 

December 8, 2016 Site visit with EKWU; Makalahena and Kapahi ditch; Wailua Reservoir Ditch 

December 8, 2016 Site visit with GF; ditch measurements 

December 8, 2016 Site visit with Kauaói Ranch; Kealia Ditch measurement 

February 22, 2017 NF Wailua River habitat survey 

March 22, 2017 NF Wailua River habitat survey 

March 23, 2017 Installation of gaging station on Upper Lǭhuóe Ditch at USGS 16057000 

April 12, 2017 Installation of gaging station on Hanamaulu Ditch at USGS 16058000 

September 8, 2017 Site visit with GF; ditch measurements 

September 18, 2017 Site visit with GF; ditch measurements 

September 22, 2017 Site visit with GF; ditch measurements 

December 2017 Meeting with GF 

January 18,  2018 Recon site investigation for establishment of stream gaging station below Bluehole Intake 

January 22, 2018 
Community meeting with other DLNR staff regarding State jurisdictions on Water use in 

Lǭhuóe Basin; NF Wailua flow measurement 

February 12-13, 2018 Installation of gaging station on NF Wailua; flow measurement 

March 13, 2018 Stream recon above and below Hanamaulu Ditch Intake for gaging stations 

April 17, 2018 Meeting with interested community members regarding cultural practices 

April 20, 2018 Meeting with óAha Moku representatives regarding cultural practices in Wailua 

May 4-5, 2018 Site visits with óAha Moku representatives and cultural practitioners in SE Kauaói 

May 21, 2018 Seepage run measurements on the óIlióilióula-North Wailua Ditch 

May 29, 2018 Site visits with óAha Moku representatives and cultural practitioners in SE Kauaói 

June 15, 2018 NF Wailua River flow measurement 

June 21, 2018 Public fact-gathering meeting in Lǭhuóe 

July 13, 2018 NF Wailua River flow measurement 

July 30, 2018 Meeting with Puna District óAha Moku representatives 

 

ISSUES/ANALYSIS: 

 

This section of the submittal begins with general considerations of issues that broadly apply to 

the development of an interim IFS for any stream in Wailua (Figure 1).  The general 

considerations are followed by a simplified schematic diagram and assessment summary.  The 

summary identifies key points from the IFSAR and is by no means intended to substitute for the 
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information compiled in the report.  Likewise, the schematic diagram is a simplified 

representation of the streams and irrigation systems and is not intended to substitute for the 

information compiled in the report. 

 

In developing the interim IFS recommendations, staff has attempted to remain consistent in 

weighing all of the instream and noninstream uses of each stream based upon the best available 

information presented in the IFSAR, along with the oral and written comments received through 

the public review process.  Needless to say, this process has proved challenging due to the 

unique nature of each stream, whether in attempting to compare stream characteristics across 

multiple hydrologic units or within Wailua itself.  Further, the substantial groundwater gains and 

large area encompassed by the watershed impacts the perceptions of reduced flow on 

downstream users. 

 

The first step in developing the IFS is assessing the specific hydrologic characteristics of the 

hydrologic unit.  Streams are largely characterized by the different geologic components that 

affect flow regimes, particularly the groundwater contribution to streamflow.  The amount of 

water flowing in a given stream is also affected by regional climate variations (e.g., rainfall, fog 

drip, solar radiation) and the topography defining the catchment area.  The quantity and quality 

of data available that is reflective of these geologic and hydrologic characteristics varies 

considerably from stream to stream.  For streams with available measured data, the process for 

developing an interim IFS may be greatly different from that of streams with limited hydrologic 

data. 

 

The next step is to weigh often competing instream and noninstream uses of water against the 

amount of water available to accommodate the needs of these uses.  Again, the quantity and 

quality of information varies from stream to stream.  This step is further complicated by the 

tremendous variability of instream and noninstream uses across and within surface water 

hydrologic units.  For example, one stream may support extensive taro cultivation while another 

may primarily support domestic uses.  The potential of the stream and hydrologic unit to support 

additional water use in the future has also been considered.  The public trust purposes of water: 

(1) water in its natural state; (2) water for traditional and customary practices; (3) water for 

domestic uses; (4) water for the Department of Hawaiian Home Lands, must be protected 

whenever feasible.  There are no absolute priorities amongst the public trust purposes.  In 

considering noninstream uses, the Commission must weigh competing public and private water 

uses on a case-by-case basis.  In allowing for noninstream uses, the ñobject 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 óuseô.ò  In re 

Waiola O Molokai, 103 Hawaiᾶi 401, 430, 83 P.3d 664, 693 (2004).  The process requires 

weighing the present or potential instream and noninstream uses based upon best available 

information. 
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Figure 4.  Estimated median streamflow (million gallons per day) and streamflow gains (million gallons per day per mile) for 
Waikoko and Waióaleóale streams and the West Branch of the North Fork Wailua River. 

  
































