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This report serves as written testimony pertaining to the work of the Commission on Water Resource 
Management (CWRM) in establishing, implementing, and monitoring of measurable interim instream 
flow standards (IIFS) for the 21 surface water hydrologic units comprising the 27 Petitions to Amend the 
Interim Instream Flow Standards in East Maui, filed by Native Hawaiian Legal Corporation (NHLC) on 
behalf of Na Moku ‘Aupuni o Ko‘olau Hui (Na Moku), Beatrice Kepani Kekahuna, and Marjorie Wallet. 

The approach that the CWRM staff employed in developing each respective IIFS was to first compile best 
available information for each surface water hydrologic unit in the form of a prepared Instream Flow 
Standard Assessment Report (IFSAR) (See PR-2008-01 IFSAR 6034 Honopou; PR-2008-02 IFSAR 6037 
Hanehoi; PR-2008-03 IFSAR 6053 Piinaau; PR-2008-04 IFSAR 6055 Waiokamilo; PR-2008-05 IFSAR 
6056 Wailuanui; PR-2009-01 IFSAR 6047 Waikamoi; PR-2009-02 IFSAR 6048 Puohokamoa; PR-2009-
03 IFSAR 6049 Haipuaena; PR-2009-04 IFSAR 6050 Punalau; PR-2009-05 IFSAR 6051 Honomanu; PR-
2009-06 IFSAR 6052 Nuaailua; PR-2009-07 IFSAR 6054 Ohia; PR-2009-08 IFSAR 6057 West Wailuaiki; 
PR-2009-09 IFSAR 6058 East Wailuaiki; PR-2009-10 IFSAR 6059 Kopiliula; PR-2009-11 IFSAR 6060 
Waiohue; PR-2009-12 IFSAR 6061 Paakea; PR-2009-13 IFSAR 6062 Waiaaka; PR-2009-14 IFSAR 6063 
Kapaula; PR-2009-15 IFSAR 6064 Hanawi; PR-2009-16 IFSAR 6065 Makapipi). 

Information in each IFSAR was organized into instream and noninstream uses as defined in the State 
Water Code, Chapter 174C-3, Hawaii Revised Statutes.  The most important consideration included in 
each IFSAR was the hydrologic condition (surface water availability) for each hydrologic unit, which was 
largely based upon studies conducted by the U.S. Geological Survey. 

After the preparation of each Draft IFSAR, a public comment period was conducted for review and 
comment to gather additional information along with Public Fact Gathering Meetings.  Public comments 
were compiled and published in separate documents (See PR-2008-07 Compilation of Public Review 
Comments; PR-2009-18, Compilation of Public Review Comments; and PR-2009-18 APPENDIX, 
Compilation of Public Review Comments Appendix). 

CWRM staff spent considerable time in assessing and weighing instream and noninstream uses against 
the hydrologic conditions for each hydrologic unit as prescribed by §174C-71, HRS.  These assessments 
are captured in the submittals prepared for presentation to CWRM on September 24, 2008 (See Staff 
Submittal C2 on Petition to Amend the Interim Instream Flow Standards for the Surface Water 
Hydrologic Units of Honopou (6034), Hanehoi (6037), Piinaau (6053), Waiokamilo (6055), and 
Wailuanui (6056), Maui) and May 25, 2010 (See Staff Submittal C1 on Petitions to Amend the Interim 
Instream Flow Standards For the Surface Water Hydrologic Units of Waikamoi (6047), Puohokamoa 
(6048), Haipuaena (6049), Punalau (6050), Honomanu (6051), Nuaailua (6052), Ohia (6054), West 
Wailuaiki (6057), East Wailuaiki (6058), Kopiliula (6059), Waiohue (6060), Paakea (6061), Waiaaka 
(6062), Kapaula (6063), Hanawi (6064), and Makapipi (6065), Maui). 
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The primary difference between the September 24, 2008 and May 25, 2010 Staff Submittals was the 
submission of additional information to CWRM.  CWRM staff initially prepared a Staff Submittal for a 
December 16, 2009 meeting.  Prior to the December meeting, information was submitted by multiple 
parties including the Department of Agriculture (HDOA), Maui Department of Water Supply (MDWS), 
Maui Office of Economic Development, Maui County Farm Bureau, Hawaiian Commercial & Sugar 
Company (HC&S) (See PR-2009-17, Compilation of Data Submissions), Bishop Museum and the Hawaii 
Division of Aquatic Resources (DAR) (See Hawaiian Stream Habitat Evaluation Procedure for East 
Maui Streams Report).  Following two days of presentations and testimony at its December meeting, 
CWRM deferred action and directed certain parties to provide specific information to CWRM staff for 
further consideration.  Additional information was submitted by DAR, HC&S, MDWS, Maui Land & 
Pineapple Company, Inc., and NHLC (See PR-2010-01, Compilation of Data Submissions, Part II). 

The majority of this report provides a summary of the adaptive management strategies that were proposed 
by CWRM staff and approved by CWRM in the September 2008 and May 2010 decisions.  CWRM staff 
did its best to follow through with implementation, monitoring, and evaluation strategies given the limited 
staffing experienced as a result of the economic challenges from 2010 to 2013.  The actions summarized 
here are organized by hydrologic unit and provide references to specific files that include CWRM Gage 
Data, CWRM Submittals, CWRM Updates, Field Investigation Itineraries, Field Investigation Reports, 
and USGS Information.  These files will be made available to the Hearings Officer and all parties via 
email and/or CWRM’s website. 

 

This report was prepared by Dean Uyeno, Hydrologic Program Manager for CWRM’s Stream Protection 
and Management Branch.  Should you have any questions, please contact Dean Uyeno by phone at (808) 
587-0249 or by email at dean.d.uyeno@hawaii.gov. 

 

NOTE: All of the references listed above are available for download from the CWRM website at 
http://dlnr.hawaii.gov/cwrm/surfacewater/ifs/eastmauiiifs1/ 
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Table	of	Abbreviations	

 

A&B ..................................................................................................................... Alexander & Baldwin, Inc. 

CFS ............................................................................................................................... cubic feet per second 

CWRM ................................................................................... Commission on Water Resource Management 

DAR ............................................................................................................... Division of Aquatic Resources 

DOCARE .................................................................. Division of Conservation and Resources Enforcement 

EMI ................................................................................................................ East Maui Irrigation Company 

HC&S ......................................................................................... Hawaiian Commercial and Sugar Company 

HDOA ...................................................................................................... Hawaii Department of Agriculture 

HRS .......................................................................................................................... Hawaii Revised Statutes 

IIFS .............................................................................................................. Interim Instream Flow Standard 

IFSAR ....................................................................................... Instream Flow Standard Assessment Report 

MCFB .................................................................................................................. Maui County Farm Bureau 

MDWS ................................................................................... County of Maui, Department of Water Supply 

MGD .......................................................................................................................... million gallons per day 

ML&P .................................................................................................... Maui Land and Pineapple Company 

NHLC ..................................................................................................... Native Hawaiian Legal Corporation 

OED ............................................................................... County of Maui, Office of Economic Development 

USGS .......................................................................................................... United States Geological Survey 

WTF ........................................................................................................................ Water Treatment Facility 
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Summary	of	Maui	Interim	Instream	Flow	Standards	
 Interim IFS Amounts Restoration Amounts  

Notes on Interim IFS Location  Wet Season Dry Season Wet Season Dry Season Altitude 

 cfs mgd cfs mgd cfs mgd cfs mgd feet 

EAST MAUI INTERIM IFS LOCATIONS (Stream listed from West to East) 
Honopou – Site A 2.00 1.29 (Annual) 1.49 0.96 (Annual) 383 Lower reach of Honopou Stream, downstream of Haiku Ditch. 
Honopou – Site B 0.72 0.47 (Annual) Unknown (Annual) 40 Lower reach of Honopou Stream near 40 feet elevation. 
Huelo (Puolua) 0.89 0.57 (Annual) Unknown (Annual) 420 Lower reach of Huelo (Puolua) Stream near 420 ft. elevation, downstream of Haiku 

Ditch 
Hanehoi – Site B 0.63 0.41 (Annual) Unknown (Annual) 420 Lower reach of Hanehoi Stream, downstream of Haiku Ditch. 
Hanehoi – Site C 1.15 0.74 (Annual) Unknown (Annual) 690 Lower reach of Hanehoi Stream, upstream of Lowrie Ditch and diversion of water 

for Huelo community. 
Waikamoi 2.80 1.81 0 0 2.60 1.68 0 0 550 Just above Hana Highway. 
Alo -- -- -- -- -- -- -- -- -- One measurable interim IFS established for Waikamoi Stream below the 

confluence with Alo Stream. 
Wahinepee 0.50 0.32 (Annual) -- -- -- -- 575 Just above Hana Highway, as designated on October 8, 1988. 
Puohokamoa 0.40 0.26 (Annual) -- -- -- -- 565 Just above Hana Highway, as designated on October 8, 1988. 
Haipuaena 0.10 0.06 (Annual) -- -- -- -- 510 Just above Hana Highway, as designated on October 8, 1988. 
Punalau/Kolea 0.20 0.13 (Annual) -- -- -- -- 40 Just above Hana Highway, as designated on October 8, 1988. 
Honomanu 0 0 (Annual) -- -- -- -- 20 Just above Hana Highway, as designated on October 8, 1988. 
Nuaailua 3.10 2.00 (Annual) -- -- -- -- 110 Just above Hana Highway, as designated on October 8, 1988. 
Piinaau Status quo -- -- -- -- -- -- -- Just above Hana Highway. 
Palauhulu 5.50 3.56 (Annual) 0.70 0.45 (Annual) 80 Lower reach of Palauhulu Stream, upstream from the confluence of Piinaau and 

Palauhulu Streams. 
Ohia (Waianu) 4.60 2.97 (Annual) -- -- -- -- 195 Just above Hana Highway, as designated on October 8, 1988. 
Waiokamilo 4.9 3.17 (Annual) -- -- (Annual) 420 Lower reach of Waiokamilo Stream, downstream of Koolau Ditch, but upstream of 

the confluence of Waiokamilo and Kualani Streams. 
Kualani Status quo -- -- -- -- -- -- -- Kualani (Hamau) Stream, tributary of Waiokamilo Stream. 
Wailuanui 3.05 1.97 (Annual) 2.05 1.33 (Annual) 620 Lower reach of Wailuanui Stream, downstream of Koolau Ditch, below the 

confluence of East and West Wailuanui Streams. 
West Wailuaiki 3.80 2.46 0.40 0.26 3.80 2.46 0.40 0.26 1,235 Just above Hana Highway. 
East Wailuaiki 3.70 2.39 0.20 0.13 3.70 2.39 0.20 0.13 1,235 Just above Hana Highway. 
Kopiliula 0.50 0.32 (Annual) -- -- -- -- 1,270 Just above Hana Highway, as designated on October 8, 1988. 
Puakaa 0.60 0.39 (Annual) -- -- -- -- 1,235 Just above Hana Highway, as designated on October 8, 1988. 
Waiohue 3.20 2.07 0.10 0.06 3.2 2.07 0.10 0.06 1,195 Just above Hana Highway. 
Paakea 1.50 0.97 (Annual) -- -- -- -- 1,265 Just above Hana Highway, as designated on October 8, 1988. 
Waiaaka 0 0 (Annual) -- -- -- -- 1,235 At Hana Highway, as designated on October 8, 1988. 
Kapaula 0.20 0.13 (Annual) -- -- -- -- 1,194 Just above Hana Highway, as designated on October 8, 1988. 
Hanawi 0.10 0.06 (Annual) 0.10 0.06 (Annual) 1,315 Below EMI’s main Hanawi diversion (Intake K-3). 
Makapipi 0.93 0.60 (Annual) 0.93 0.60 (Annual) 935 Just above Hana Highway. 
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GENERAL	EVENTS	

Date Action / Description 

09/25/2008 CWRM decision on the Petition to Amend the Interim Instream Flow Standards for the 
Surface Water Hydrologic Units of Honopou (6034), Hanehoi (6037), Piinaau (6053), 
Waiokamilo (6055), and Wailuanui (6056), Maui 

10/2008 Geologist Elise Leroux leaves CWRM. 

03/18/2009 CWRM staff presented a staff submittal to the CWRM to request to enter into 
cooperative agreements with USGS for hydrologic data collection for the East Maui IIFS.
Ref: sb200903D1. 

04/06/2009 CWRM staff, accompanied by DOA, MCFB, Maui OED, and HC&S, visited with 
farmers in the Kula Agricultural Park, Haleakala Ranch, and ML&P. 
Ref: FI2009040601. 

04/07/2009 CWRM staff, accompanied by DOA, met with MDWS to visit the Olinda WTF, 
Kahakapao and Waikamoi Reservoirs, Waikamoi Flume, Piiholo WTF, and Kamole 
WTF. 
Ref: FI2009040701. 

04/08/2009 CWRM and DOA staff met with HC&S representatives to learn more about their mill 
operations, sugar processing, field operations, drip irrigation system, and hydroelectric 
facilities.  The investigation included Maui Brand® sugar production, sugar milling and 
processing, Kaheka hydroelectric plant, and their overall field operations. 
Ref: FI2009040801. 

06/2009 CWRM entered into a cooperative agreement with USGS to select suitable measurement 
sites, install staff plates and reference marks, establish gage datum, and develop low-
water stage-discharge rating curves for 15 sites in two phases (five sites in Phase I and 10 
sites in Phase II).  The Phase I sites include Honopou IIFS sites A and B, Hanehoi site C, 
Palauhulu Site B, and the Wailuanui Site.  The Phase II sites include Waikamoi, West 
Wailuaiki, East Wailuaiki, Waiohue, and Makapipi Streams (2 sites).  Four of the 
remaining Phase II sites were relocated to Na Wai Eha, Maui 

06/22/2009 CWRM staff, accompanied by DOA, met with ML&P to investigate the ML&P Kailiili 
Water System and Kailiili Reservoir, along with the Wailoa Ditch offtake to ML&P. 
Ref: FI2009062201. 

CWRM staff, accompanied by DOA, met with MCFB and MDWS to investigate the 
reservoirs that supply the farmers and ranchers in the Kula Agricultural Park with water.  
In the evening, CWRM staff presented information on the East Maui IIFS process at 
meeting hosted by the MCFB. 
Ref: FI2009062202. 

12/2009 Hydrologic Program Manager Ed Sakoda retires from CWRM. 

05/25/2010 CWRM decision on the Petitions to Amend the Interim Instream Flow Standards For the 
Surface Water Hydrologic Units of Waikamoi (6047), Puohokamoa (6048), Haipuaena 
(6049), Punalau (6050), Honomanu (6051), Nuaailua (6052), Ohia (6054), West 
Wailuaiki (6057), East Wailuaiki (6058), Kopiliula (6059), Waiohue (6060), Paakea 
(6061), Waiaaka (6062), Kapaula (6063), Hanawi (6064), and Makapipi (6065), Maui 

08/25/2010 CWRM staff provided an update to CWRM on the implementation of IIFS for East Maui 
streams for actions from June 23, 2010 thru September 17, 2010. 
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Date Action / Description 

Ref: 20100825 Maui IIFS Update. 

11/17/2010 CWRM staff provided an update to CWRM on the implementation of IIFS for East Maui 
streams for actions taken from August 31, 2010 thru November 16, 2010. 
Ref: 20101117 Maui IIFS Update. 

11/2010 Hydrologist Chui Ling Cheng leaves CWRM. 

01/20/2011 CWRM staff presented a staff submittal to CWRM to request to enter into a joint funding 
agreement with USGS to conduct an East Maui Irrigation Diversion System Seepage 
Reconnaissance Study.  The study was part of CWRM’s adaptive management strategies 
from the May 25, 2010 action. 
Ref: sb201101D1; USGS OFR 2012-1115. 

02/25/2011 CWRM enters into a Joint Funding Agreement to conduct an East Maui Irrigation 
Diversion System Seepage Reconnaissance Study, East Maui, Hawaii. 
Ref: 20110225 EMI Seepage Study JFA. 

03/16/2011 CWRM staff provided an update to CWRM on the implementation of IIFS for East Maui 
streams for actions taken from December 7, 2010 thru March 14, 2011. 
Ref: 20110316 Maui IIFS Update. 

05/17/2011 MDWS submitted a Status Report on the Waikamoi Flume Replacement Project 
providing a complete project timeline with completed and pending tasks starting from the 
award of the design contract and Notice to Proceed in August 2010 to the anticipated 
completion of the new flume in December 2014. 
Ref: 20110517 MDWS Status Report. 

11/16/2011 CWRM staff provided an update to CWRM on the implementation of IIFS for East Maui 
streams for actions taken from March 22, 2011 thru November 2, 2011. 
Ref: 20111116 Maui IIFS Update. 

08/2012 USGS completes the report Measurements of Seepage Losses and Gains, East Maui 
Irrigation Diversion System, Maui, Hawaiʻi, Open-File Report 2012-1115.  The report is 
available online at http://pubs.usgs.gov/of/2012/1115/.  
Ref: USGS OFR 2012-1115. 

12/2012 Planner Robert Chong retires from CWRM. 

07/2013 to 
05/2014 

CWRM hires new Stream Protection and Management Branch staff including a geologist, 
planner, and hydrologist. 

05/29/2014 MDWS submitted Status Report No. 3 on the Waikamoi Flume Replacement Project.  
Most of the original redwood flume had been demolished (4,600 linear feet of 5,750 feet 
total) and replaced with an aluminum flume (3,700 linear feet of 5,750 feet total). 
Ref: 20140529 MDWS Status Report. 
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HONOPOU	(6034)	

Date Action / Description 

10/23/2008 CWRM staff met with USGS, DAR, and the Honopou community to identify potential 
IFS measurement sites (sites A & B) on Honopou Stream. 
Ref: FI2008102301; FI2008102302. 

In the evening, CWRM staff held a community meeting at the Haiku Community Center 
to explain the implementation steps for Honopou and Hanehoi Streams. 

10/27/2008 CWRM staff met with EMI and the Honopou community to conduct a flow measurement 
at IIFS sites A and B on Honopou Stream. 
Ref: FI2008102701; FI2008102702. 

EMI staff, assisted by CWRM staff and Honopou residents, constructed a low berm atop 
the Haiku Ditch intake to try and force more water through the bypass pipes. CWRM 
staff took a measurement. 
Ref: FI2008102703. 

EMI staff opened the Lowrie Ditch sluice gate to release water downstream. 
Ref:  FI2008102704. 

10/28/2008 CWRM staff took a measurement at IIFS sites A and B on Honopou Stream (post-
release). 
Ref: FI2008102801 Field Investigation Report; 2008102802 Field Investigation Report.

10/29/2008 CWRM staff took a flow measurement at the Haiku Ditch bypass pipes on Honopou 
Stream. 
Ref: FI2008102901. 

CWRM staff took a second flow measurement at the Haiku Ditch bypass pipes on 
Honopou Stream. 
Ref: FI2008102903. 

11/18/2008 CWRM and DAR staff documented high flows at Haiku Ditch on Honopou Stream. 
Ref: FI2008111807. 

11/19/2008 CWRM and DAR staff documented high flows at Haiku Ditch on Honopou Stream, 
noting that despite high flows, the berm constructed on 10/27/2008 was still present. 
Ref: FI2008111807. 

02/11/2009 CWRM staff took a flow measurement at the IIFS site A on Honopou Stream. 
Ref: FI2009021104. 

03/23/2009 CWRM staff documented the installation of the low-flow bypass channel across the 
Haiku Ditch diversion intake by EMI. 
Ref: FI2009032301. 

06/23/2010 CWRM staff, assisted by DAR, USGS, and EMI staff, and accompanied by Honopou 
residents, visited the Lowrie Ditch intake on Honopou Stream.  USGS took a pre-release 
flow measurement.  The group then went to the Wailoa Ditch and New Hamakua Ditch 
intakes, where EMI released water past both ditch intakes. 
Ref: FI2010062301. 

06/24/2010 CWRM staff, assisted by DAR, USGS, and EMI staff, visited the Lowrie Ditch intake on 
Honopou Stream.  USGS took a post-release flow measurement.   
Ref: FI2010064302. 
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Date Action / Description 

10/14/2010 CWRM staff installed a pressure transducer and field camera at the IIFS gage site on 
Honopou Stream. 
Ref: FI2014101401. 

12/07/2010 CWRM staff documented the modification of the Haiku Ditch diversion intake structure 
by EMI to seal leaks and force more water through the low-flow bypass channel. 
Ref: FI2010120701 (photos only). 

02/16/2011 CWRM staff installed a barometric pressure transducer at the IIFS site on Honopou 
Stream. 
Ref: 20110215 Maui Field Investigation Itinerary. 

03/21/2011 CWRM staff downloaded transducer data at the IIFS site on Honopou Stream. 
Ref: 20110321 Maui Field Investigation Itinerary. 

04/26/2011 CWRM staff met with DAR and EMI staff and Honopou residents to discuss and agree 
upon specific diversion modifications to achieve biological connectivity at the Haiku 
Ditch, New Hamakua Ditch, and Wailoa Ditch intakes on Honopou Stream. 
Ref: 20110425 Maui Field Investigation Itinerary; FI2011042701. 

06/14/2011 CWRM staff downloaded transducer data at the IIFS site on Honopou Stream. 
Ref: 20110613 Maui Field Investigation Itinerary. 

09/27/2011 CWRM staff downloaded transducer data at the IIFS site on Honopou Stream. 
Ref: 20110926 Maui Field Investigation Itinerary. 

11/02/2011 CWRM staff documented the diversion modification for biological connectivity at the 
Haiku Ditch intake on Honopou Stream. 
Ref: 20111102 Maui Field Investigation Itinerary; FI2011110201 (photos only). 

12/14/2011 CWRM staff took a flow measurement and downloaded transducer data at the IIFS site 
on Honopou Stream. 
Ref: 20111212 Maui Field Investigation Itinerary. 

03/27/2012 CWRM staff downloaded transducer data at the IIFS site on Honopou Stream. 
Ref: 20120329 Maui Field Investigation Itinerary. 

06/13/2012 CWRM staff downloaded transducer data and took a streamflow measurement at the IIFS 
site on Honopou Stream. 
Ref: 20120613 Maui Field Investigation Itinerary. 

09/18/2012 CWRM staff downloaded transducer data at the IIFS site on Honopou Stream. 
Ref: 20120918 Maui Field Investigation Itinerary. 

03/21/2013 CWRM staff downloaded transducer data at the IIFS site on Honopou Stream. 
Ref: 20130321 Maui Field Investigation Itinerary. 

09/16/2013 CWRM staff downloaded transducer data at the IIFS site on Honopou Stream. 
Ref: 20130916 Maui Field Investigation Itinerary. 

09/23/2014 CWRM staff downloaded transducer data at the IIFS site on Honopou Stream. 
Ref: None available. 

12/17/2014 CWRM staff downloaded transducer data and took a streamflow measurement at the IIFS 
site on Honopou Stream.  Streamflow data is pending. 
Ref: 20141215 Maui Field Investigation Itinerary. 
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The graph below depicts the CWRM-measured streamflows for Honopou Stream (black line) compared with the IIFS (2.0 cfs; black dotted line) and streamflows 
for the USGS Honopou gage (No. 16587000).  The USGS Honopou gage presents natural streamflow conditions above any diversions and is used to illustrate 
weather patterns that may cause the stream to fall below the IIFS as a result of low rainfall. 

 

Note: There was a lack of regular transducer data collections and streamflow measurements from September 2013 to September 2014.  As a result, the chances of 
transducer failure and the amount of zero drift can increase.  Zero drift is defined as an undesired change in zero over a period of time.  CWRM staff is working to 
fully restore its quarterly monitoring schedule.
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HANEHOI	(6037)	

Date Action / Description 

10/23/2008 CWRM staff met with USGS, DAR, and the Honopou/Huelo community to identify 
potential IFS measurement sites (site A) on Puolua (Huelo) Stream. 
Ref: FI2008102303. 

In the evening, CWRM staff held a community meeting at the Haiku Community Center 
to explain the implementation steps for Honopou and Hanehoi Streams. 

10/24/2008 CWRM staff met with USGS, DAR, and the Honopou/Huelo community to identify 
potential IFS measurement sites (sites B & C) on Hanehoi and Puolua (Huelo) Stream. 
Ref: FI2008102401; FI2008102402. 

10/27/2008 CWRM staff took a flow measurement at IIFS site A on Puolua (Huelo) Stream. 
Ref: FI2008102705. 

10/28/2008 CWRM staff took a flow measurement at IIFS site A on Puolua (Huelo) Stream.  EMI 
staff opened the Haiku Ditch sluice gate to release water downstream.  
Ref: FI2008102803. 

EMI staff opened the Haiku Ditch sluice gate on Hanehoi Stream to release water 
downstream (the stream was dry).  IIFS site B is located downstream of the Haiku Ditch 
intake. 
Ref: FI2008102804. 

CWRM staff took a flow measurement at IIFS site A on Puolua (Huelo) Stream. 
Ref: FI2008102805. 

11/19/2008 CWRM staff took a flow measurement at IIFS site A on Puolua (Huelo) Stream. 
Ref: FI2008111904. 

CWRM staff took a flow measurement upstream of IIFS site B at the Haiku Ditch sluice 
gate. 
Ref: FI2008111905. 

02/11/2009 EMI staff adjusted the sluice gate on the Haiku Ditch diversion sluice gate on Hanehoi 
Stream. 
Ref: FI2009021102. 

CWRM staff took a flow measurement at IIFS site A on Puolua (Huelo) Stream.  EMI 
staff adjusted the sluice gate on the Haiku Ditch diversion sluice gate on Puolua (Huelo) 
Stream. 
Ref: FI2009021103. 

12/08/2010 CWRM staff installed a pressure transducer at the IIFS site on Hanehoi Stream. 
Ref: FI2010120801 (photos only). 

03/21/2011 CWRM staff downloaded transducer data and took a streamflow measurement at the IIFS 
site on Hanehoi Stream. 
Ref: 20110321 Maui Field Investigation Itinerary. 

06/14/2011 CWRM staff downloaded transducer data at the IIFS site on Hanehoi Stream. 
Ref: 20110613 Maui Field Investigation Itinerary. 

09/27/2011 CWRM staff downloaded transducer data at the IIFS site on Hanehoi Stream. 
Ref: 20110926 Maui Field Investigation Itinerary. 
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Date Action / Description 

12/13/2011 CWRM staff took a flow measurement and downloaded transducer data at the IIFS site 
on Hanehoi Stream. 
Ref: 20111212 Maui Field Investigation Itinerary. 

03/27/2012 CWRM staff downloaded transducer data at the IIFS site on Hanehoi Stream. 
Ref: 20120329 Maui Field Investigation Itinerary. 

06/13/2012 CWRM staff downloaded transducer data and took a streamflow measurement at the IIFS 
site on Hanehoi Stream. 
Ref: 20120613 Maui Field Investigation Itinerary. 

09/18/2012 CWRM staff downloaded transducer data at the IIFS site on Hanehoi Stream. 
Ref: 20120918 Maui Field Investigation Itinerary. 

03/21/2013 CWRM staff downloaded transducer data at the IIFS site on Hanehoi Stream and 
documented that the Huelo community pipeline formerly located below the IIFS site was 
relocated approximately 50 ft. upstream of the IIFS site. 
Ref: 20130321 Maui Field Investigation Itinerary; FI2013032101 (photos only). 

09/16/2013 CWRM staff downloaded transducer data at the IIFS site on Hanehoi Stream. 
Ref: 20130916 Maui Field Investigation Itinerary. 

09/23/2014 CWRM staff downloaded transducer data at the IIFS site on Honopou Stream and 
documented the relocated Huelo community pipeline. 
Ref: FI2014092401 (photos only). 
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The graph below depicts the CWRM-measured streamflows for Hanehoi Stream (black line) compared with the IIFS (1.15 cfs; black dotted line) and streamflows 
for the USGS Honopou gage (No. 16587000).  The USGS Honopou gage presents natural streamflow conditions above any diversions and is used to illustrate 
weather patterns that may cause the stream to fall below the IIFS as a result of low rainfall. 

 

Note: There was a lack of regular transducer data collections and streamflow measurements from September 2013 to September 2014.  As a result, the chances of 
transducer failure and the amount of zero drift can increase.  Zero drift is defined as an undesired change in zero over a period of time.  CWRM staff is working to 
fully restore its quarterly monitoring schedule.  Some errors may also result from the lack of a dedicated barometric pressure transducer operated in conjunction 
with the current stream transducer.
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WAIKAMOI	(6047)	

Alo Stream is a tributary of Waikamoi Stream (confluence at approx. 825 feet elevation), thus the PAIFSs 
for both Alo and Waikamoi Stream were considered as part of the Waikamoi IFSAR.  The PAIFS for 
Wahinepee Stream was also combined with the Waikamoi IFSAR because Wahinepee Stream falls within 
the surface water hydrologic unit delineation for Waikamoi. 

Date Action / Description 

11/18/2008 CWRM and DAR staff documented high flows at Waikamoi Stream at Hana Hwy. 
Ref: FI2008111806. 

11/19/2009 CWRM staff accompanied USGS staff in selecting potential sites for monitoring IIFS on 
Waikamoi Stream. 
Ref: FI2009111901. 

02/03/2010 CWRM staff, assisted by DAR and EMI staff, documented the physical characteristics of 
diversions on Wahinepee Stream into the Manuel Luis Ditch. 
Ref: FI2010020301.  

02/03/2010 CWRM staff, assisted by DAR and EMI staff, documented the physical characteristics of 
diversions on Waikamoi and Alo Streams into the Center Ditch, Wailoa Ditch, New 
Hamakua Ditch, and Spreckels Ditch. 
Ref: FI2010020401.  

06/23/2010 CWRM staff, assisted by DAR, USGS, and EMI staff, conducted a field investigation of 
the Center Ditch intake on Waikamoi Stream to discuss modification options that would 
create wetted pathways for the upstream migration of native fauna. 
Ref: FI2010062302. 

12/08/2010 CWRM staff installed a pressure transducer at the IIFS site on Waikamoi Stream. 

03/22/2011 CWRM staff downloaded transducer data at the IIFS site on Waikamoi Stream. 
Ref: 20110321 Maui Field Investigation Itinerary. 

04/26/2011 CWRM staff met with DAR and EMI staff to discuss and agree upon specific diversion 
modifications to achieve biological connectivity at the Center Ditch intake on Waikamoi 
Stream. 
Ref: 20110425 Maui Field Investigation Itinerary; FI2011042601. 

06/14/2011 CWRM staff downloaded transducer data at the IIFS site on Waikamoi Stream. 
Ref: 20110613 Maui Field Investigation Itinerary. 

09/27/2011 CWRM staff downloaded transducer data at the IIFS site on Waikamoi Stream. 
Ref: 20110926 Maui Field Investigation Itinerary. 

11/02/2011 CWRM staff documented the diversion modification for biological connectivity at the 
Koolau Ditch intake on Waiouhue Stream and documented the seasonal flow release by 
EMI staff. 
Ref: 20111101 Maui Field Investigation Itinerary; FI2011110201 (photos only). 

11/03/2011 CWRM staff took a flow measurement at the IIFS site on Waikamoi Stream. 
Ref: 20111101 Maui Field Investigation Itinerary. 

12/13/2011 CWRM staff took a flow measurement and downloaded transducer data at the IIFS site 
on Waikamoi Stream. 
Ref: 20111212 Maui Field Investigation Itinerary. 

12/14/2011 CWRM staff took a flow measurement at the IIFS site on Waikamoi Stream. 
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Date Action / Description 

Ref: 20111212 Maui Field Investigation Itinerary. 

03/27/2012 CWRM staff downloaded transducer data at the IIFS site on Waikamoi Stream. 
Ref: 20120329 Maui Field Investigation Itinerary. 

05/01/2012 CWRM staff accompanied EMI to document the summer season IFS at the Center Ditch 
diversion intake on Waikamoi Stream. 
Ref: 20120501 Maui Field Investigation Itinerary; FI2012020101 (photos only). 

06/14/2012 CWRM staff downloaded transducer data at the IIFS site on Waikamoi Stream. 
Ref: 20120613 Maui Field Investigation Itinerary. 

09/18/2012 CWRM staff downloaded transducer data at the IIFS site on Waikamoi Stream. 
Ref: 20120918 Maui Field Investigation Itinerary. 

03/22/2013 CWRM staff downloaded transducer data at the IIFS site on Waikamoi Stream. 
Ref: 20130321 Maui Field Investigation Itinerary. 

09/17/2013 CWRM staff downloaded transducer data at the IIFS site on Waikamoi Stream. 
Ref: 20130916 Maui Field Investigation Itinerary. 

12/16/2014 CWRM staff downloaded transducer data and took a streamflow measurement at the IIFS 
site on Waikamoi Stream.  Streamflow data is pending. 
Ref: 20141215 Maui Field Investigation Itinerary. 
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The graph below depicts the CWRM-measured streamflows for Waikamoi Stream (black line) compared with the IIFS (2.8 cfs in the wet season / 0.0 cfs in the dry 
season; black dotted line) and streamflows for the USGS Waikamoi gage (No. 16552800).  The USGS Waikamoi gage presents natural streamflow conditions 
above any diversions and is used to illustrate weather patterns that may cause the stream to fall below the IIFS as a result of low rainfall. 

 

Note: There was a lack of regular transducer data collections and streamflow measurements from September 2013 to September 2014.  As a result, the chances of 
transducer failure and the amount of zero drift can increase.  Zero drift is defined as an undesired change in zero over a period of time.  CWRM staff is working to 
fully restore its quarterly monitoring schedule.  Some errors may also result from the lack of a dedicated barometric pressure transducer operated in conjunction 
with the current stream transducer.
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PUOHOKAMOA	(6048)	

Date Action / Description 

11/19/2009 CWRM staff accompanied USGS staff in selecting potential sites for monitoring IIFS on 
Puohokama Stream. 
Ref: FI2009111901. 

02/03/2010 CWRM staff, assisted by DAR and EMI staff, documented the physical characteristics of 
diversions on Puohokamoa Stream into the Spreckels Ditch and Manuel Luis Ditch. 
Ref: FI2010020301.  
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HAIPUAENA	(6049)	

Date Action / Description 

11/19/2008 CWRM and DAR staff documented high flows at Haipuaena Stream at Hana Hwy. 
Ref: FI2008111901. 

11/19/2009 CWRM staff accompanied USGS staff in selecting potential sites for monitoring IIFS on 
Haipuaena Stream. 
Ref: FI2009111901. 

02/03/2010 CWRM staff, assisted by DAR and EMI staff, documented the physical characteristics of 
diversions on Haipuaena Stream into the Spreckels Ditch and Manuel Luis Ditch. 
Ref: FI2010020301.  
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PUNALAU/KOLEA	(6050)	

Date Action / Description 

11/18/2008 CWRM and DAR staff documented high flows at Punalau Stream at Hana Hwy. 
Ref: FI2008111806. 

11/19/2009 CWRM staff accompanied USGS staff in selecting potential sites for monitoring IIFS on 
Punalau Stream. 
Ref: FI2009111901. 

02/03/2010 CWRM staff, assisted by DAR and EMI staff, documented the physical characteristics of 
diversions on Punalau/Kolea Stream into the Spreckels Ditch and Manuel Luis Ditch. 
Ref: FI2010020301.  
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HONOMANU	(6051)	

Date Action / Description 

11/18/2008 CWRM and DAR staff documented high flows at Honomanu Stream at Hana Hwy. 
Ref: FI2008111806. 

11/19/2009 CWRM staff accompanied USGS staff in selecting potential sites for monitoring IIFS on 
Honomanu Stream. 
Ref: FI2009111901. 

02/03/2010 CWRM staff, assisted by DAR and EMI staff, documented the physical characteristics of 
diversions on Honomanu Stream into the Spreckels Ditch. 
Ref: FI2010020301.  
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NUAAILUA	(6052)	

Date Action / Description 

11/18/2008 CWRM and DAR staff documented high flows at Nuaailua Stream at Hana Hwy. 
Ref: FI2008111806. 

11/19/2009 CWRM staff accompanied USGS staff in selecting potential sites for monitoring IIFS on 
Nuaailua Stream. 
Ref: FI2009111901. 

02/03/2010 CWRM staff, assisted by DAR and EMI staff, documented the physical characteristics of 
diversions on Nuaailua Stream into the Spreckels Ditch. 
Ref: FI2010020301.  
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PIINAAU	(6053)	

Date Action / Description 

10/24/2008 CWRM staff met with USGS, DAR, and the Honopou/Keanae community to identify 
potential IFS measurement sites (site B) on Palauhulu Stream. 
Ref: FI2008102403. 

10/27/2008 In the evening, CWRM staff held a community meeting at Keanae Elementary School to 
explain the implementation steps for Palauhulu, Waiokamilo, and Wailuanui Streams. 

10/28/2008 CWRM staff took a flow measurement at the IIFS site on Palauhulu Stream. 
Ref: FI2008102406. 

11/17/2008 CWRM staff took a flow measurement at the IIFS site on Palauhulu Stream. 
Ref: FI2008111701. 

CWRM staff, led by EMI, went up Piinaau Road to document the flow release from the 
Kano Stream intake by EMI staff.  After EMI opened the sluice gate, the average 
streamflow was measured at 5.534 cfs (3.577 mgd).  A flow measurement (2.802 cfs or 
1.811 mgd) was also taken downstream of Kano falls 
Ref: FI2008111702. 

11/18/2008 CWRM and DAR staff documented high flows on Palauhulu Stream. 
Ref: FI2008111801. 

CWRM and DAR staff documented high flows at the mouth of Piinaau Stream. 
Ref: FI2008111805. 

11/19/2008 CWRM and DAR staff, and Keanae residents documented high flows at Piinaau Stream 
and the Keanae Flume 
Ref: FI2008111902. 

12/09/2008 CWRM staff took a flow measurement at the IIFS site on Palauhulu Stream. 
Ref: FI2008120901. 

12/10/2008 CWRM located Kaleiomaui Stream to verify that the stream was not diverted by Koolau 
Ditch. 
Ref: FI2008121004. 

CWRM staff documented the Koolau Ditch major and minor diversion intakes located on 
Piinaau Stream and its tributaries because of a major landslide that occurred in 2003 and 
covered a relatively long stretch of the stream, 
Ref: FI2008121005. 

02/10/2009 CWRM staff visited the Keanae Arboretum to better understand and document the stream 
diversion on Piinaau Stream and the taro patches fed by it.  Staff also observed a portion 
of Kuo Stream, a tributary of Piinaau. 
Ref: FI2008121006. 

02/11/2009 CWRM staff took a flow measurement at the IIFS site on Palauhulu Stream. 
Ref: FI2009021105. 

09/15/2010 CWRM staff, accompanied by EMI staff and Keanae residents, conducted a field 
investigation of multiple stream sections on Palauhulu Stream to identify gaining and 
losing reaches. 

10/14/2010 CWRM staff installed a pressure transducer and field camera at the IIFS gage site on 
Palauhulu Stream. 
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Date Action / Description 

Ref: FI2014101401. 

02/16/2011 CWRM staff installed a barometric pressure transducer at the IIFS site on Palauhulu 
Stream.  A field camera was also installed at an upper site (old USGS gaging station) on 
Palauhulu Stream. 
Ref: 20110215 Maui Field Investigation Itinerary; FI2011021602. 

03/22/2011 CWRM staff downloaded transducer data at the IIFS site on Palauhulu Stream. 
Ref: 20110321 Maui Field Investigation Itinerary. 

06/14/2011 CWRM staff downloaded transducer data at the IIFS site on Palauhulu Stream. 
Ref: 20110613 Maui Field Investigation Itinerary. 

09/27/2011 CWRM staff downloaded transducer data at the IIFS site on Palauhulu Stream. 
Ref: 20110926 Maui Field Investigation Itinerary. 

12/13/2011 CWRM staff took a flow measurement and downloaded transducer data at the IIFS site 
on Palauhulu Stream. 
Ref: 20111212 Maui Field Investigation Itinerary. 

03/27/2012 CWRM staff downloaded transducer data at the IIFS site on Palauhulu Stream. 
Ref: 20120329 Maui Field Investigation Itinerary. 

06/14/2012 CWRM staff downloaded transducer data at the IIFS site on Palauhulu Stream. 
Ref: 20120613 Maui Field Investigation Itinerary. 

09/18/2012 CWRM staff downloaded transducer data at the IIFS site on Palauhulu Stream. 
Ref: 20120918 Maui Field Investigation Itinerary. 

03/22/2013 CWRM staff downloaded transducer data at the IIFS site on Palauhulu Stream and 
documented the slight damage to the staff gage likely due to high flows. 
Ref: 20130321 Maui Field Investigation Itinerary; FI2013032201 (photos only). 

09/17/2013 CWRM staff downloaded transducer data at the IIFS site on Palauhulu Stream and 
documented further damage to the staff gage likely due to high flows. 
Ref: 20130916 Maui Field Investigation Itinerary; FI2013091701 (photos only). 

09/24/2014 CWRM staff downloaded transducer data at the IIFS site on Palauhulu Stream. 
Ref: None available. 

12/17/2014 CWRM staff downloaded transducer data and took a streamflow measurement at the IIFS 
site on Palauhulu Stream.  Streamflow data is pending.  The damaged staff gage was 
replaced. 
Ref: 20141215 Maui Field Investigation Itinerary. 
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The graph below depicts the CWRM-measured streamflows for Palauhulu Stream (black line) compared with the IIFS (5.5 cfs; black dotted line) and streamflows 
for the USGS West Wailuaiki gage (No. 16518000).  The USGS West Wailuaiki gage presents natural streamflow conditions above any diversions and is used to 
illustrate weather patterns.  CWRM were unable to retrieve data from the transducer from September 2013 to September 2014 and are working with the 
manufacturer to retrieve the data that may cause the stream to fall below the IIFS as a result of low rainfall. 

 

Note: There was a lack of regular transducer data collections and streamflow measurements from September 2013 to September 2014.  As a result, the chances of 
transducer failure and the amount of zero drift can increase.  Zero drift is defined as an undesired change in zero over a period of time.  CWRM staff is working to 
fully restore its quarterly monitoring schedule.  Some errors may also result from the lack of a dedicated barometric pressure transducer operated in conjunction 
with the current stream transducer.
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OHIA/WAIANU	(6054)	

No actions were taken for the surface water hydrologic unit of Ohia since the stream is spring-fed and 
occurs below the EMI irrigation system. 

Date Action / Description 
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WAIOKAMILO	(6055)	

Kualani (Hamau) Stream is a tributary of Waiokamilo Stream (confluence at approx. 825 feet elevation), 
thus the PAIFSs for both Kualani and Waiokamilo Stream were considered as part of the Waiokamilo 
IFSAR. 

Date Action / Description 

10/27/2008 In the evening, CWRM staff held a community meeting at Keanae Elementary School to 
explain the implementation steps for Palauhulu, Waiokamilo, and Wailuanui Streams. 

11/18/2008 CWRM and DAR staff met with Wailua residents to document Lakini taro patch and 
Kulani Stream.  The question was raised by community members where Kualani Stream 
meets with Waiokamilo Stream.  The location of Kualani Stream was documented by 
photos and GPS. 
Ref: FI2008111803. 

12/09/2008 CWRM staff met with EMI staff to document the major and minor diversion structures 
on Waiokamilo Stream and its tributaries. 
Ref: FI2008120903. 

CWRM staff, with EMI staff, located the headwaters of Kualani Stream to confirm that 
there were no EMI diversions of the stream located upstream of the Lakini taro patch 
diversion.  Based on GPS locations, the headwaters of Kualani Stream begin below the 
elevation of Koolau Ditch. 
Ref: FI2008120903. 

02/09/2009 CWRM staff met with Wailua residents to better understand how water gets from the 
stream to the taro patches (auwai system) in Wailua Valley (focus on the center portion 
supplied by Waiokamilo Stream). 
Ref: FI2009020901. 

02/10/2009 CWRM staff met with Wailua residents to document the terminal waterfall at 
Waiokamilo Stream. 
Ref: FI2009021001. 

CWRM staff met with Wailua residents to better understand how water gets from the 
stream to the taro patches (auwai system) in Wailua Valley (focus on the western portion 
supplied by Waiokamilo Stream). 
Ref: FI2009021002. 

CWRM staff documented the diversion dam and confluence of Waiokamilo Stream and 
the Kualani Stream tributary. 
Ref: FI2009021003. 

CWRM staff met with Keanae residents to document Dam 3 and upstream losing reaches 
on Waiokamilo Stream. 
Ref: FI2009021005. 

02/11/2009 CWRM staff documented the taro patches located at the Na Moku Project to better 
understand how water gets from the stream to the taro patches (auwai system). 
Ref: FI2009021106. 

12/08/2010 CWRM staff documented Waiokamilo Stream and the losing section above Dam #3. 
Though no measurements were taken, a greater percentage of streamflow appeared to be 
flowing into the losing section than previously observed. 
Ref: FI2010120802 (photos only). 
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In compliance with a 2005 Circuit Court ruling on the appeal of a Board of Land and Natural Resources contested case hearing decision, EMI disconnected or 
bypassed all of their major and minor diversions on Waiokamilo Stream in order to meet the required 6.0 mgd of streamflow at Dam #3.  A USGS gage (No. 
16521300) was also installed on Waiokamilo Stream below Koolau Ditch but just above Dam #3.  The USGS discontinued the gage on 07/01/2011. 

The graph below depicts the USGS-measured streamflows for Waiokamilo Stream (black line) compared with the IIFS (4.9 cfs, black dotted line) and streamflows 
for the USGS West Wailuaiki gage (No. 16518000).  The USGS West Wailuaiki gage presents natural streamflow conditions above any diversions and is used to 
illustrate weather patterns that may cause the stream to fall below the IIFS as a result of low rainfall.  

 

Note: There was a lack of regular transducer data collections and streamflow measurements from September 2013 to September 2014.  As a result, the chances of 
transducer failure and the amount of zero drift can increase.  Zero drift is defined as an undesired change in zero over a period of time.  CWRM staff is working to 
fully restore its quarterly monitoring schedule.  Some errors may also result from the lack of a dedicated barometric pressure transducer operated in conjunction 
with the current stream transducer.
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WAILUANUI	(6056)	

The PAIFS for Waikani Stream was disregarded because it is actually Waikani Waterfall and was 
considered as part of the Wailuanui IFSAR. 

Date Action / Description 

10/24/2008 CWRM staff met with USGS and DAR to identify potential IFS measurement sites on 
Wailuanui Stream. 
Ref: FI2008102404. 

10/27/2008 In the evening, CWRM staff held a community meeting at Keanae Elementary School to 
explain the implementation steps for Palauhulu, Waiokamilo, and Wailuanui Streams. 

10/29/2008 CWRM staff hiked in Wailuanui Stream from Hana Hwy. to the top of Waikani Falls to 
try and find a suitable measuring site (none was found downstream). CWRM staff took a 
flow measurement at the IIFS site on Wailuanui Stream at Hana Hwy. 
Ref: FI2008102902. 

11/18/2008 CWRM and DAR staff met with Wailua residents to document the high flows on 
Wailuanui Stream at the mouth (entering Wailua Bay).  
Ref: FI2008111802. 

CWRM and DAR staff documented high flows on Wailuanui Stream. 
Ref: FI2008111804. 

11/19/2008 CWRM and DAR staff documented high flows on Wailuanui Stream at Hana Hwy. 
Ref: FI2008111903. 

12/08/2008 CWRM and DOCARE staff met with EMI staff and took a flow measurement 
downstream of the East Wailuanui diversion sluice gate. 
Ref: FI2008120801. 

CWRM staff took a flow measurement just upstream of the West Wailuanui diversion 
sluice gate. 
Ref: FI2008120802. 

CWRM staff took a flow measurement at the IIFS site on Wailuanui Stream at Hana 
Hwy. 
Ref: FI2008120803. 

12/09/2008 CWRM staff took a flow measurement at the IIFS site on Wailuanui Stream. 
Ref: FI2008120902. 

12/10/2008 CWRM staff, accompanied by EMI and DOCARE staff, met with Wailua residents and 
took a flow measurement at the IIFS site on Wailuanui Stream. 
Ref: FI2008121001. 

CWRM staff took a flow measurement just upstream of the East Wailuanui diversion 
sluice gate. 
Ref: FI2008121002. 

CWRM staff took a flow measurement just upstream of the West Wailuanui diversion 
sluice gate. 
Ref: FI2008121003. 

02/09/2009 CWRM staff met with Wailua residents to better understand how water gets from the 
stream to the taro patches (auwai system) in Wailua Valley (focus on the eastern portion 
supplied by Wailuanui Stream). 
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Date Action / Description 

Ref: FI2009020901. 

10/14/2010 CWRM staff installed a pressure transducer at the IIFS gage site on Wailuanui Stream. 
Ref: FI2014101401. 

12/07/2010 CWRM staff installed a field camera at the IIFS site on Wailuanui Stream. 
Ref: FI2010120702 (photos only). 

03/22/2011 CWRM staff downloaded transducer data at the IIFS site on Wailuanui Stream. 
Ref: 20110321 Maui Field Investigation Itinerary. 

12/14/2011 CWRM staff documented the sluice gate adjustments made by EMI staff at the Koolau 
Ditch on East and West Wailuanui Streams. 
Ref: FI2011110201 (photos only). 

06/14/2011 CWRM staff downloaded transducer data at the IIFS site on Wailuanui Stream. 
Ref: 20110613 Maui Field Investigation Itinerary. 

09/27/2011 CWRM staff downloaded transducer data at the IIFS site on Wailuanui Stream. 
Ref: 20110926 Maui Field Investigation Itinerary. 

12/13/2011 CWRM staff took a flow measurement and downloaded transducer data at the IIFS site 
on Wailuanui Stream. 
Ref: 20111212 Maui Field Investigation Itinerary. 

12/14/2011 EMI adjusted the gate heights on the Koolau diversion intakes at East and West 
Wailuanui Stream intakes. 
Ref: 20111212 Maui Field Investigation Itinerary; FI2011121401 (photos only). 

03/27/2012 CWRM staff downloaded transducer data at the IIFS site on Wailuanui Stream. 
Ref: 20120329 Maui Field Investigation Itinerary. 

06/14/2012 CWRM staff downloaded transducer data at the IIFS site on Wailuanui Stream. 
Ref: 20120613 Maui Field Investigation Itinerary. 

09/18/2012 CWRM staff downloaded transducer data at the IIFS site on Wailuanui Stream. 
Ref: 20120918 Maui Field Investigation Itinerary. 

03/22/2013 CWRM staff downloaded transducer data at the IIFS site on Wailuanui Stream and 
documented the slight damage to the staff gage likely due to high flows. 
Ref: 20130321 Maui Field Investigation Itinerary; FI2013032201 (photos only). 

09/17/2013 CWRM staff downloaded transducer data at the IIFS site on Wailuanui Stream.  CWRM 
staff accompanied EMI staff to the Koolau Ditch diversion intake on East Wailuanui to 
readjust the sluice which had been tampered with prior. 
Ref: 20130916 Maui Field Investigation Itinerary; FI2013091701 (photos only). 

09/24/2014 CWRM staff downloaded transducer data at the IIFS site on Wailuanui Stream. 
Ref: None available. 

12/17/2014 CWRM staff downloaded transducer data and took a streamflow measurement at the IIFS 
site on Wailuanui Stream.  Streamflow data is pending.  Further damage to the staff was 
documented. 
Ref: 20141215 Maui Field Investigation Itinerary. 
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The graph below depicts the CWRM-measured streamflows for Wailuanui Stream (black line) compared with the IIFS (3.05 cfs; black dotted line) and 
streamflows for the USGS West Wailuaiki gage (No. 16518000).  The USGS West Wailuaiki gage presents natural streamflow conditions above any diversions 
and is used to illustrate weather patterns that may cause the stream to fall below the IIFS as a result of low rainfall. 

 

Note: There was a lack of regular transducer data collections and streamflow measurements from September 2013 to September 2014.  As a result, the chances of 
transducer failure and the amount of zero drift can increase.  Zero drift is defined as an undesired change in zero over a period of time.  CWRM staff is working to 
fully restore its quarterly monitoring schedule.  Some errors may also result from the lack of a dedicated barometric pressure transducer operated in conjunction 
with the current stream transducer.
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WEST	WAILUAIKI	(6057)	

Date Action / Description 

11/19/2009 CWRM staff accompanied USGS staff in selecting potential sites for monitoring IIFS on 
West Wailuaiki Stream. 
Ref: FI2009111901. 

02/02/2010 CWRM staff, assisted by DAR and EMI staff, documented the physical characteristics of 
diversions on West Wailuaiki Stream into the Koolau Ditch. 
Ref: FI2010020201.  

06/23/2010 CWRM staff, assisted by DAR, USGS, and EMI staff, conducted a field investigation of 
the Koolau Ditch intake on West Wailuaiki Stream to discuss modification options that 
would create wetted pathways for the upstream migration of native fauna. 
Ref: FI2010062302. 

12/07/2010 CWRM staff installed a pressure transducer at the IIFS site on West Wailuaiki Stream. 
Ref: FI2010120702 (photos only). 

03/22/2011 CWRM staff downloaded transducer data at the IIFS site on West Wailuaiki Stream. 
Ref: 20110321 Maui Field Investigation Itinerary. 

04/26/2011 CWRM staff met with DAR and EMI staff to discuss and agree upon specific diversion 
modifications to achieve biological connectivity at the Koolau Ditch intake on West 
Wailuaiki Stream. 
Ref: 20110425 Maui Field Investigation Itinerary; FI2011042601. 

11/02/2011 CWRM staff documented the diversion modification for biological connectivity at the 
Koolau Ditch on West Wailuaiki Stream and documented the seasonal flow release by 
EMI staff. 
Ref: FI2011110201 (photos only). 

06/14/2011 CWRM staff downloaded transducer data at the IIFS site on West Wailuaiki Stream. 
Ref: 20110613 Maui Field Investigation Itinerary. 

09/27/2011 CWRM staff downloaded transducer data at the IIFS site on West Wailuaiki Stream. 
Ref: 20110926 Maui Field Investigation Itinerary. 

11/02/2011 CWRM staff documented the diversion modification for biological connectivity at the 
Koolau Ditch intake on West Wailuaiki Stream and documented the seasonal flow release 
by EMI staff. 
Ref: 20111101 Maui Field Investigation Itinerary; FI2011110201 (photos only). 

11/03/2011 CWRM staff took a flow measurement at the IIFS site on West Wailuaiki Stream. 
Ref: 20111101 Maui Field Investigation Itinerary. 

12/13/2011 CWRM staff took a flow measurement and downloaded transducer data at the IIFS site 
on West Wailuaiki Stream. 
Ref: 20111212 Maui Field Investigation Itinerary. 

12/14/2011 CWRM staff took a flow measurement at the IIFS site on West Wailuaiki Stream. 
Ref: 20111212 Maui Field Investigation Itinerary. 

03/27/2012 CWRM staff downloaded transducer data at the IIFS site on West Wailuaiki Stream. 
Ref: 20120329 Maui Field Investigation Itinerary. 

05/01/2012 CWRM staff accompanied EMI to document the summer season IFS at the Koolau Ditch 
diversion intake on West Wailuaiki Stream. 
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Date Action / Description 

Ref: 20120501 Maui Field Investigation Itinerary; FI2012020101 (photos only). 

06/14/2012 CWRM staff downloaded transducer data and took a streamflow measurement at the IIFS 
site on West Wailuaiki Stream. 
Ref: 20120613 Maui Field Investigation Itinerary. 

09/18/2012 CWRM staff downloaded transducer data at the IIFS site on West Wailuaiki Stream. 
Ref: 20120918 Maui Field Investigation Itinerary. 

03/22/2013 CWRM staff downloaded transducer data at the IIFS site on West Wailuaiki Stream. 
Ref: 20130321 Maui Field Investigation Itinerary. 

09/17/2013 CWRM staff downloaded transducer data at the IIFS site on West Wailuaiki Stream. 
Ref: 20130916 Maui Field Investigation Itinerary. 

09/24/2014 CWRM staff downloaded transducer data at the IIFS site on West Wailuaiki Stream. 
Ref: None available. 

12/17/2014 CWRM staff downloaded transducer data and took a streamflow measurement at the IIFS 
site on West Wailuaiki Stream.  Streamflow data is pending. 
Ref: 20141215 Maui Field Investigation Itinerary. 
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The graph below depicts the CWRM-measured streamflows for West Wailuaiki Stream (black line) compared with the IIFS (3.8 cfs in the wet season / 0.4 cfs in 
the dry season; black dotted line) and streamflows for the USGS West Wailuaiki gage (No. 16518000).  The USGS West Wailuaiki gage presents natural 
streamflow conditions above any diversions and is used to illustrate weather patterns that may cause the stream to fall below the IIFS as a result of low rainfall. 

 

Note: There was a lack of regular transducer data collections and streamflow measurements from September 2013 to September 2014.  As a result, the chances of 
transducer failure and the amount of zero drift can increase.  Zero drift is defined as an undesired change in zero over a period of time.  CWRM staff is working to 
fully restore its quarterly monitoring schedule.  Some errors may also result from the lack of a dedicated barometric pressure transducer operated in conjunction 
with the current stream transducer.
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EAST	WAILUAIKI	(6058)	

Date Action / Description 

11/19/2009 CWRM staff accompanied USGS staff in selecting potential sites for monitoring IIFS on 
East Wailuaiki Stream. 
Ref: FI2009111901. 

02/02/2010 CWRM staff, assisted by DAR and EMI staff, documented the physical characteristics of 
diversions on East Wailuaiki Stream into the Koolau Ditch. 
Ref: FI2010020201.  

06/23/2010 CWRM staff, assisted by DAR, USGS, and EMI staff, conducted a field investigation of 
the Koolau Ditch intake on East Wailuaiki Stream to discuss modification options that 
would create wetted pathways for the upstream migration of native fauna. 
Ref: FI2010062302. 

02/16/2011 CWRM staff installed a pressure transducer at the IIFS site on East Wailuaiki Stream. 
Ref: 20110215 Maui Field Investigation Itinerary; FI2011021601. 

03/22/2011 CWRM staff downloaded transducer data at the IIFS site on East Wailuaiki Stream. 
Ref: 20110321 Maui Field Investigation Itinerary. 

04/26/2011 CWRM staff met with DAR and EMI staff to discuss and agree upon specific diversion 
modifications to achieve biological connectivity at the Koolau Ditch intake on East 
Wailuaiki Stream. 
Ref: 20110425 Maui Field Investigation Itinerary; FI2011042601. 

11/02/2011 CWRM staff documented the diversion modification for biological connectivity at the 
Koolau Ditch on East Wailuaiki Stream and documented the seasonal flow release by 
EMI staff. 
Ref: FI2011110201 (photos only). 

06/14/2011 CWRM staff downloaded transducer data at the IIFS site on East Wailuaiki Stream. 
Ref: 20110613 Maui Field Investigation Itinerary. 

09/27/2011 CWRM staff downloaded transducer data at the IIFS site on East Wailuaiki Stream. 
Ref: 20110926 Maui Field Investigation Itinerary. 

11/02/2011 CWRM staff documented the diversion modification for biological connectivity at the 
Koolau Ditch intake on East Wailuaiki Stream and documented the seasonal flow release 
by EMI staff. 
Ref: 20111101 Maui Field Investigation Itinerary; FI2011110201 (photos only). 

11/03/2011 CWRM staff took a flow measurement at the IIFS site on East Wailuaiki Stream. 
Ref: 20111101 Maui Field Investigation Itinerary. 

12/13/2011 CWRM staff took a flow measurement and downloaded transducer data at the IIFS site 
on East Wailuaiki Stream. 
Ref: 20111212 Maui Field Investigation Itinerary. 

12/14/2011 CWRM staff took a flow measurement at the IIFS site on East Wailuaiki Stream. 
Ref: 20111212 Maui Field Investigation Itinerary. 

03/27/2012 CWRM staff downloaded transducer data at the IIFS site on East Wailuaiki Stream. 
Ref: 20120329 Maui Field Investigation Itinerary. 

05/01/2012 CWRM staff accompanied EMI to document the summer season IFS at the Koolau Ditch 
diversion intake on East Wailuaiki Stream. 
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Date Action / Description 

Ref: 20120501 Maui Field Investigation Itinerary; FI2012020101 (photos only). 

06/14/2012 CWRM staff downloaded transducer data and took a streamflow measurement at the IIFS 
site on East Wailuaiki Stream. 
Ref: 20120613 Maui Field Investigation Itinerary. 

09/18/2012 CWRM staff downloaded transducer data at the IIFS site on East Wailuaiki Stream. 
Ref: 20120918 Maui Field Investigation Itinerary. 

03/22/2013 CWRM staff downloaded transducer data at the IIFS site on East Wailuaiki Stream. 
Ref: 20130321 Maui Field Investigation Itinerary. 

09/17/2013 CWRM staff downloaded transducer data at the IIFS site on East Wailuaiki Stream. 
Ref: 20130916 Maui Field Investigation Itinerary. 

09/24/2014 CWRM staff downloaded transducer data at the IIFS site on East Wailuaiki Stream. 
Ref: None available. 

12/17/2014 CWRM staff downloaded transducer data and took a streamflow measurement at the IIFS 
site on East Wailuaiki Stream.  Streamflow data is pending. 
Ref: 20141215 Maui Field Investigation Itinerary. 

 

A rating curve was not developed for the IIFS site on East Wailuaiki Stream due to a lack of field 
measurements.  CWRM staff is working to fully restore its quarterly monitoring schedule. 
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KOPILIULA	(6059)	

Date Action / Description 

02/11/2009 CWRM staff documented Kopiliula Stream conditions at Hana Hwy. 
Ref: FI2009021107. 

11/19/2009 CWRM staff accompanied USGS staff in selecting potential sites for monitoring IIFS on 
Kopiliula Stream. 
Ref: FI2009111901. 

02/02/2010 CWRM staff, assisted by DAR and EMI staff, documented the physical characteristics of 
diversions on Kopiliula Stream into the Koolau Ditch. 
Ref: FI2010020201.  
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PUAKAA	

Date Action / Description 

02/11/2009 CWRM staff documented Puakaa Stream conditions at Hana Hwy. 
Ref: FI2009021107. 

02/02/2010 CWRM staff, assisted by DAR and EMI staff, documented the physical characteristics of 
diversions on Puakaa Stream into the Koolau Ditch. 
Ref: FI2010020201.  
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WAIOHUE	(6060)	

Date Action / Description 

02/11/2009 CWRM staff documented Waiohue Stream conditions at Hana Hwy. 
Ref: FI2009021107. 

02/02/2010 CWRM staff, assisted by DAR and EMI staff, documented the physical characteristics of 
diversions on Waiohue Stream into the Koolau Ditch. 
Ref: FI2010020201.  

06/24/2010 CWRM staff, assisted by DAR, USGS, and EMI staff, conducted a field investigation of 
the Koolau Ditch intake on Waiohue Stream to discuss modification options that would 
create wetted pathways for the upstream migration of native fauna. 
Ref: FI2010064302. 

12/07/2010 CWRM staff installed a pressure transducer at the IIFS site on Waiohue Stream. 
Ref: FI2010120702 (photos only). 

02/16/2011 CWRM staff installed a barometric pressure transducer at the IIFS site on Waiohue 
Stream. 
Ref: 20110215 Maui Field Investigation Itinerary. 

03/22/2011 CWRM staff downloaded transducer data at the IIFS site on Waiohue Stream. 
Ref: 20110321 Maui Field Investigation Itinerary. 

04/26/2011 CWRM staff met with DAR and EMI staff to discuss and agree upon specific diversion 
modifications to achieve biological connectivity at the Koolau Ditch intake on Waiohue 
Stream. 
Ref: 20110425 Maui Field Investigation Itinerary; FI2011042601. 

06/14/2011 CWRM staff downloaded transducer data at the IIFS site on Waiohue Stream. 
Ref: 20110613 Maui Field Investigation Itinerary. 

09/27/2011 CWRM staff downloaded transducer data at the IIFS site on Waiohue Stream. 
Ref: 20110926 Maui Field Investigation Itinerary. 

11/02/2011 CWRM staff documented the diversion modification for biological connectivity at the 
Koolau Ditch intake on Waiouhue Stream and documented the seasonal flow release by 
EMI staff. 
Ref: 20111101 Maui Field Investigation Itinerary; FI2011110201 (photos only). 

12/13/2011 CWRM staff took a flow measurement and downloaded transducer data at the IIFS site 
on Waiohue Stream. 
Ref: 20111212 Maui Field Investigation Itinerary. 

12/14/2011 CWRM staff took a flow measurement at the IIFS site on Waiohue Stream. 
Ref: 20111212 Maui Field Investigation Itinerary. 

03/27/2011 CWRM staff downloaded transducer data at the IIFS site on Waiohue Stream. 
Ref: 20120329 Maui Field Investigation Itinerary. 

05/01/2012 CWRM staff accompanied EMI to document the summer season IFS at the Koolau Ditch 
diversion intake on Waiohue Stream. 
Ref: 20120501 Maui Field Investigation Itinerary; FI2012020101 (photos only). 

06/14/2012 CWRM staff downloaded transducer data and took a streamflow measurement at the IIFS 
site on Waiohue Stream. 
Ref: 20120613 Maui Field Investigation Itinerary. 
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Date Action / Description 

09/18/2012 CWRM staff downloaded transducer data at the IIFS site on Waiohue Stream. 
Ref: 20120918 Maui Field Investigation Itinerary. 

03/22/2013 CWRM staff downloaded transducer data at the IIFS site on Waiohue Stream. 
Ref: 20130321 Maui Field Investigation Itinerary. 

09/17/2013 CWRM staff downloaded transducer data at the IIFS site on Waiohue Stream. 
Ref: 20130916 Maui Field Investigation Itinerary. 

09/24/2014 CWRM staff downloaded transducer data at the IIFS site on Waiohue Stream. 
Ref: None available. 

12/16/2014 CWRM staff downloaded transducer data and took a streamflow measurement at the IIFS 
site on Waiohue Stream.  Streamflow data is pending. 
Ref: 20141215 Maui Field Investigation Itinerary. 
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The graph below depicts the CWRM-measured streamflows for Waiohue Stream (black line) compared with the IIFS (3.2 cfs in the wet season / 0.1 cfs in the dry 
season; black dotted line) and streamflows for the USGS West Wailuaiki gage (No. 16518000).  The USGS West Wailuaiki gage presents natural streamflow 
conditions above any diversions and is used to illustrate weather patterns that may cause the stream to fall below the IIFS as a result of low rainfall.  Zero drift 
appears to be occurring in the transducer data from May 2014 to September 2014. 

 

Note: There was a lack of regular transducer data collections and streamflow measurements from September 2013 to September 2014.  As a result, the chances of 
transducer failure and the amount of zero drift can increase.  Zero drift is defined as an undesired change in zero over a period of time.  CWRM staff is working to 
fully restore its quarterly monitoring schedule.
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PAAKEA	(6061)	

Date Action / Description 

02/11/2009 CWRM staff documented Paakea Stream conditions at Hana Hwy. 
Ref: FI2009021107. 

02/02/2010 CWRM staff, assisted by DAR and EMI staff, documented the physical characteristics of 
diversions on Paakea Stream into the Koolau Ditch. 
Ref: FI2010020201.  
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WAIAAKA	(6062)	

Date Action / Description 

02/11/2009 CWRM staff documented Waiaaka Stream conditions at Hana Hwy. 
Ref: FI2009021107. 

02/02/2010 CWRM staff, assisted by DAR and EMI staff, documented the physical characteristics of 
diversions on Waiaaka Stream into the Koolau Ditch. 
Ref: FI2010020201.  
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KAPAULA	(6063)	

Date Action / Description 

02/11/2009 CWRM staff documented Kapaula Stream conditions at Hana Hwy. 
Ref: FI2009021107. 

02/02/2010 CWRM staff, assisted by DAR and EMI staff, documented the physical characteristics of 
diversions on Kapaula Stream into the Koolau Ditch. 
Ref: FI2010020201.  
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HANAWI	(6064)	

Date Action / Description 

02/11/2009 CWRM staff documented Hanawi Stream conditions at Hana Hwy. 
Ref: FI2009021107. 

11/16/2009 CWRM staff met with EMI to investigate the system diversion on Hanawi Stream and the 
ML&P Hanawi Pump Station. 
Ref: FI2009111601. 

11/19/2009 CWRM staff accompanied USGS staff in selecting potential sites for monitoring IIFS on 
Hanawi Stream. 
Ref: FI2009111901. 

02/02/2010 CWRM staff, assisted by DAR and EMI staff, documented the physical characteristics of 
diversions on Hanawi Stream into the Koolau Ditch. 
Ref: FI2010020201.  

06/24/2010 CWRM staff, assisted by DAR, USGS, and EMI staff, conducted a field investigation of 
the Koolau Ditch intake on Hanawi Stream to discuss modification options that would 
create wetted pathways for the upstream migration of native fauna. 
Ref: FI2010064302. 

04/26/2011 CWRM staff met with DAR and EMI staff to discuss and agree upon specific diversion 
modifications to achieve biological connectivity at the Koolau Ditch intake on Hanawi 
Stream. 
Ref: 20110425 Maui Field Investigation Itinerary; FI2011042601. 

11/02/2011 CWRM staff documented the diversion modifications for biological connectivity at the 
Koolau Ditch intake on Hanawi Stream. 
Ref: 20111101 Maui Field Investigation Itinerary; FI2011110201 (photos only). 
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MAKAPIPI	(6065)	

Date Action / Description 

02/11/2009 CWRM staff documented Makapipi Stream conditions at Hana Hwy. 
Ref: FI2009021107. 

11/09/2009 CWRM staff met with members of the Nahiku community and Representative Mele 
Carroll to investigate various portions of Makapipi Stream. 
Ref: FI2009110901. 

11/16/2009 CWRM staff met with EMI to investigate the system diversion on Makapipi Stream and 
ground water sources (development tunnel). 
Ref: FI2009111601. 

11/19/2009 CWRM staff accompanied USGS staff in selecting potential sites for monitoring IIFS on 
Makapipi Stream. 
Ref: FI2009111901. 

02/02/2010 CWRM staff, assisted by DAR and EMI staff, documented the physical characteristics of 
diversions on Makapipi Stream into the Koolau Ditch. 
Ref: FI2010020201.  

06/24/2010 CWRM staff, assisted by DAR and EMI staff, assisted USGS staff in selecting potential 
monitoring sites for the IIFS on Makapipi Stream. 
Ref: FI2010062401. 

07/09/2010 USGS staff completed the installation of staff gages for both sites on Makapipi Stream - 
one 100 feet upstream from Hana Highway (interim IFS location), and the second at the 
bridge on Lower Nahiku Road. 

09/13-17/2010 USGS staff conducted a controlled-flow release study on Makapipi Stream to determine 
1) the gaining and losing reaches of the stream downstream from the EMI diversion; and 
2) if the released flow would reach the stream mouth - mauka to makai flow.  During the 
study, a quantified amount of flow was released from the EMI diversion.  Streamflow 
measurements were taken at various points on the stream, starting from below the 
diversion and working in the downstream direction towards the ocean. 
Ref: USGS Makapipi Report 20100913. 

09/28/2011 CWRM staff met with the Nahiku community and documented water flowing to the 
upper gage site installed by USGS on Makapipi Stream. 
Ref: 20110926 Maui Field Investigation Itinerary; FI2011092801 (photos only). 

05/01/2012 CWRM staff met with the Nahiku community and EMI to conduct a site visit to the 
Makapipi Stream diversion intake. 
Ref: 20120501 Maui Field Investigation Itinerary; FI2012020101 (photos only). 

12/16/2014 CWRM staff met with the Nahiku community. 
Ref: 20141215 Maui Field Investigation Itinerary. 
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Request to Enter into Cooperative Agreements with U.S. Geological Survey
For Hydrologic Data Collection for

East Maui Interim Instream Flow Standards

SUMMARY OF REOUEST:

Staff is requesting that the Commission on Water Resource Management (Commission) authorize
the Chairperson to enter into cooperative agreements with the U.S. Geological Survey to conduct
hydrologic data coflection for established interim instream flow standard sites in east Maui.

BACKGROUND:

The State Water Code mandates that the Commission establish a statewide instream use
protection progam (State Water Code, Hawaii Revised Statutes. chapter 174C, section 71). The
principle mechanism that the Commission has for protection of instream uses is to establish
instream flow standards. “Each instream flow standard shah describe the flows necessary to
protect the public interest in the particular stream. Flows shall be expressed in terms of variable
flows of water necessary to protect adequately fishery, wildlife, recreational, aesthetic, scenic, or
other beneficial instream uses in the stream in light of existing and potential water developments
including the economic impact of restriction of such use” (State Water Code, section 174C-
71(1)(C)). The State Water Code defines instream uses as beneficial uses of stream water for
significant purposes which are located in the stream and which are achieved by leaving the water
in the stream. Instream uses include, but are not limited to: (1) maintenance of fish and wildlife
habitats: (2) outdoor recreational activities; (3) maintenance of ecosystems such as estuaries,
wetlands, and stream vegetation; (4) aesthetic values such as waterfalls and scenic waterways:
(5) navigation: (6) instream hydropower generation; (7) maintenance of water quality; (8) the
conveyance of irrigation and domestic water supplies to downstream points of diversion: and (9)
the protection of traditional and customary Hawaiian rights.
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In September 2008, the Commission approved the establishment of measurable interim instrearn
flow standards (interim IFS) for five surface water hydrologic units in east Maui as outlined
below:

Honopou (6034)
Interim IFS A: An interim ifS of 2.00 cubic feet per second (1.29 million gallons per
day) at the lower reach of Honopou Stream near the inactive USGS stream gaging station
16595000 at 383 feet elevation, downstream of Haiku Ditch.
Interim IFS B: An interim IFS of 0.72 cubic feet per second (0.47 million gallons per
day) at the lower reach of Honopou Stream near 40 feet elevation. This location is
upstream of the confluence of Puniawa Stream and Honopou Stream, and downstream of
the lowest registered diversion on Honopou Stream.

Hanehoi (6037)
Interim ifS A: An interim IFS of 0.89 cubic feet per second (0.57 million gallons per
day) at the lower reach of Huelo (Puolua) Stream near 420 feet elevation, downstream of
Haiku Ditch. This is the location of the ungaged site, station HuelL.

• Interim IFS B: An interim IFS of 0.63 cubic feet per second (0.41 million gallons per
day) at the lower reach of Hanehoi Stream near 420 feet elevation, downstream of Haiku
Ditch.

• Interim IFS C: An interim IFS of 1.15 cubic feet per second (0.74 million gallons per
day) at the lower reach of Hanehoi Stream, upstream of Lowrie Ditch and the diversion
of water for domestic use in the Huelo community.

Piinaau (6053)
• Interim IFS B: An interim IFS of 5.50 cubic feet per second (3.56 million gallons per

day) at the lower reach of Palauhulu Stream near 80 feet elevation, upstream from the
confluence of Piinaau and Palauhulu Streams. This is the location of the USGS ungaged
site, station Phi.

Waiokamilo (6055)
• Interim [FS A: An interim IFS of 4.9 cubic feet per second (3.17 million gallons per day)

at the lower reach of Waiokamilo Stream at the location of the USGS gaging station
16521300 near Dam 3. This location is downstream of Koolau Ditch, but upstream of the
confluence of Waiokamilo and Kualani (Hamau) Streams.

Wailuanui (6056)
• Interim IFS: An interim IFS of 3.05 cubic feet per second (1.97 million gallons per day)

at the lower reach of Wailuanui Stream near the inactive USGS gaging station 16521000
at 620 feet elevation. This location is downstream of Koolau Ditch, below the confluence
of the tributaries, East and West Wailuanui Streams.

The Commission staff is seeking to establish a standardized methodology for the measurement
and monitoring of streamflow in east Maui, in accordance with the adaptive management
strategies associated with the approved interim IFS values above. The methods, developed in
coordination with the USGS, will be incorporated as part of a long-term management framework
for the implementation of measurable IFS statewide.
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SCOPE OF SERVICES:

The proposed scope of work for the Federal FY09 calls for gage installation and rating
development at five priority stream sites in east Maui. The USGS will select suitable locations,
install staff plates and reference marks, establish gage datum, and develop a low-water stage-
discharge rating curve at each site. The period of performance is May 1, 2009 through
September 30, 2009. The total cost of the work will be $50,500, of which the Commission’s
share will be $25.500 and the remaining $25,000 to be provided by the USGS as Federal
matching funds. The stream sites and associated costs for the program in Federal FY 09 are
identified below:

Reconnaissance Rating curve
TotalCWRM Priority Stream Site

and installation development
Flonopou Site A (6034) S 4,700 $ 5,400 S 10,100
Honopou Site B (6034) S 4,700 $ 5,400 S 10,100
Flanehoi Site C (6037) 5 4.700 $ 5,400 S 10.100
Palauhulu Site B (6053) 5 4,700 $ 5,400 5 10.100
Wailuanui Site (6056) $ 4.700 S 5,400 $ 10,100
TOTAL $ 23.500 S 27,000 $ 50,500

For planning purposes, the Commission intends to enter into subsequent joint funding
cooperative agreements in Federal FY 2010 and 2011. The estimated cost to continue operation
and maintenance for the first five priority stream sites (identified above) in Federal FY 2010 is
$21,000 ($4,200 per site).

While the Commission staff is currently working to address the remaining 19 petitions to amend
interim IFS in east Maui, preliminary discussions with USGS have provided for the addition of
up to 10 new stream sites in Federal FY 2010 at a cost of$10,lOO per site (referred to as Phase
II). The USGS can contribute $25,000 pending the avadability of Federal matching funds.

The Commission staff intends to assume the operation and maintenance of the first five priority
stream sites starting October 2010, while the operation and maintenance of the Phase II stream
sites would be continued by USGS through Federal FY 2011. The tentative schedule and
associated costs are outlined belnw:

CWRM Priority Stream Site Reconnaissance Rating curve Operation and
Totaland installation development maintenance

Federal FY 2009 (May 1, 2009 to September 30. 2009)
Five Priority Stream Sites $ 23,500 S 27,000 $ 50,500

Federal FY 2010 (October 1, 2009 to September 30. 2010)
Five Priority Stream Sites $ 21,000* S 2 1.000*
Ten Phase 11 Stream Sites S 47,000* S 54,000* $ 101,000*

Federal FY 2011 (October 1, 2010 to September 30. 2011)
Five Priority Stream Sites **CwRM Staff will assume operation and maintenance of these gage sdes
Ten Phase II Stream Sites $ 42,000* S 42,000*

TOTAL $ 70,500* $ 81,000* $ 63,000* $ 214.500*
* Cost estimates for Federal FY 2010 and 2011 are subject to change pending USGS fee structure and availabiliiy

of State andlor Federal matching funds.
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FUNDING:

Funding through the Department’s Special Land Maintenance Fund is currently available for
project implementation.

RECOMMENDATION:

1. Staff recommends that the Commission authorize the Chairperson to enter into a
cooperative agreement between the Commission and the US. Geological Survey to
undertake specified gage installation, rating development and operation and maintenance
activities at five priority stream sites in east Maui.

2. Staff also recommends that the Commission authorize the Chairperson to enter into
subsequent agreements between the Commission and the U.S. Geological Survey to
undertake specified gage installation, rating development and operation and maintenance
activities at up to ten new stream sites (Phase II).

The terms of these agreements will be subject to the availability of funding and the approval of
the Chairperson and the Department’s Deputy Attorney General.

Respectfully submitted,

4N C. KA4HARA. P.E.
Deputy Director

Exhibit(s) 1. USGS Letter presenting Scope of Work for Cooperative Hydrologic Data-
Collection for East Maui Instream Flow Standards, Federal Fiscal Year 2009

APPROVED FOR SUBMITTAL:

AU1HIELEN
‘Whairperson
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Dear Mr. Kawahara:

Subject: Cooperative hydrologic datacollection for East Maui instreaxn flow standards, Federal
fiscal year 2009

This letter presentS the scope of work and costs for gage installatipn and rating development at
five sites in east Maui, following discussions with your staff. We will select suitable locations,
install staff plates and reference marks, establish gage datum, and develop a low-water stage-
discharge rating curve at each site. The period of performance is May 1, 2009 through
September 30, 2009. The total cost of the work will be $50,500, of which $25,500 will be
provided by the State Commission on Water Resource Management (CWRM) and $25,000
be provided by the U.S. Geological Survey (USGS). The stream sites and associated costs
program in Federal flscai year 2009 arc provided below:

. . . Reconnaissance Rating curve
CWRM Priority Stream Site . Total

and installation development

Honopou Site A (6034) $ 4,700 $ 5,400 $10,100
Honopou Site B (6034) $ 4,700 $ 5,400 $10,100
Hanehoi Site C (6037) $ 4,700 $ 5,400 $10,100
Palauhulu Site B (6053) $ 470G $ 54Ø $tU,i00
Wailuanui Site (6056) $ 4,700 $ 5,400 $10,100

TOTAL $23,500 $27,000 $50,500

United States Department of the Interior RE CE Efl

U.S. GEOLOGICAL SURVEY
09 ‘4,’XP 2 A 9Pacific Islands Water Science Center

677 Ala Moana Blvd., Suite 415
Honolulu, HI 96813 qy• ic:w ‘ c&T’

Phone: (808) 587-2400/Fax: (808) 587-2401

February 27, 2009

Mr. Ken C. Kawahara, Deputy Director
State of Hawaii
Department of Land and Natural Resources
Commission on Water Resource Management
P.O. Box 621
Honolulu, HI 96809

will
for the

EXHIBIT 1



Mr. Ken C. Kawahara, Deputy Director Page 2

For planning purposes, operation and maintenance cost for these five sites in Federal fiscal year
2010 is $21,000 ($4,200 per site). Costs to add up to 10 new sites in FY 2010 is $10,100 per site.
The USGS can contribute $25,000 pending the availability of Federal matching funds.

The legal authority for the USGS to enter into this program is 43 USC 36C, 43 [SC 50, and 43

USC 50b. Work performed with funds from this program will be conducted on a fixed-cost basis.

This means that invoices will be based on agreed-upon amount, rather than actual expenses.

Your agency will be billed using Form DI-l040. The results of all work under this program will
be available for publication by the USGS. Staff plates will become the property of the

Commission.

If you are in agreement with this program. please submit an updated Memorandum of Agreement

by May 1, 2009, or at your earliest convenience, If you have any questions concerning this

program, please feel free to contact meat 587-2405 or Ron Rickman of my staff at 587-2407.

Sincerely,

Stephen S. Anthony
Acting Center Director
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STAFF SUBMITTAL

for the meeting of the
COMMISSION ON WATER RESOURCE MANAGEMENT

January 20, 2011
Honolulu, Oahu

Request to Authorize the Chairperson to
Enter into a Joint Funding Agreement with U.S. Geological Survey

To Conduct an East Maui Irrigation Diversion System
Seepage Reconnaissance Study. East Maui. Hawaii

SUMMARY OF REOUEST:

Staff is requesting that the Commission on Water Resource Management (Commission)
authorize the Chairperson to enter into a Joint Funding Agreement with the U.S. Geological
Survey (USGS) to conduct an East Maui Irrigation Diversion System Seepage Reconnaissance
Study, East Maui, Hawaii.

BACKGROUND:

In September 2008. the Commission approved the establishment of measurable interim instream
flow standards (interim IFS) for five surface water hydrologic units in east Maui.

On May 25. 2010, the Commission approved the establishment of measurable interim IFS for the
remaining 16 surface water hydrologic units in east Maui, along with a number of adaptive
management strategies addressing general, short-term, mid-term, and long-term implementation
action, monitoring, evaluation, and reporting. One of the adaptive management strategies
ordered by the Commission under Monitoring states that, “EMI, in coordination with the
Commission and USGS, shall seek to cooperatively fund and undertake a system efficiency
study to accurately determine EMI (East Maui Irrigation Company) systems losses and/or gains.
Should such an effort not be possible, Commission staff shall report back to the Commission.”

On August 4. 2010, the Commission staff met with USGS and HC&S to initiate discussions to
develop a scope of work for such a study. After several meetings, USGS prepared the attached
Joint Funding Agreement and Study Proposal (Exhibit 1).
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Staff Submittal January 20, 2011

SCOPE OF SERVICES:

The proposed scope of work calls for a 1-5-year study to assess, at the reconnaissance level, the
amount of seepage into or from the four main ditches in the EMI system by documenting
seepage rates for various construction-type sections of the ditches. The expected period of
performance will be from March 1, 2011 to August 31, 2012. The total cost of the work will be
$130,000, of which the Commission’s share will be $86,000 and the remaining $44,000 to be
provided by USGS. Results from this study, including a map characterizing construction types
for the ditch system, will be published in a USGS Open-File Report and made available through
the Internet.

FUNDING:

HC&S has preliminarily agreed to hind a portion of the study equaling approximately one-third
of the total study cost or S43,000. Thus, the Joint Funding Agreement will be contingent upon
the Commission’s receipt of funds from HC&S prior to entering the Agreement.

The funds for the Commission’s share, in the amount of $43,000, are available from the
Department’s LNR 404, Water Resources Program FY 2011 Budget.

RECOMMENDATION:

1. Staff recommends that the Commission authorize the Chairperson to enter into a Joint
Funding Agreement between the Commission and the U.S. Geological Survey to conduct
an East Maui Irrigation Diversion System Seepage Reconnaissance Study, East Maui,
Hawaii.

The terms of these agreements will be subject to the availability of funding and the approval of
the Chairperson and the Department’s Deputy Attorney General.

Respectfully submitted

‘.44-

WILL lAM M. TAM
Interim Deputy Director

Exhibit 1. USGS Joint Funding Agreement and Proposal for East Maui Irrigation System
Seepage Reconnaissance Study, East Maui, Hawaii, December 2010

APPROVED FOR SUBMITTAL:

WILLIAM J. AILA. JR.
Interim Chairperson
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Form 9-1366 u.s. Department of the Interior customer#: 6000001189(Oct 2005) U.s. Geological Survey Agreement#: 1lwSHI000000003

Joint Funding Agreement Project#: ZHOOEEA
TIN #:

99-0266119
Fixed Cost
Agreement Yes U No

FOR
WATER RESOURCES INVESTIGATIONS

THIS AGREEMENT is entered into as of the day of January, 2011 by the U.S. GEOLOGICAL SURVEY,
UNITED STATES DEPARTMENT OF THE INTERIOR, party of the first part, and the COMMISSION ON
WATER RESOURCE MANAGEMENT! DEPARTMENT OF LAND AND NATURAL RESOURCES, STATE OF
HAWAII, party of the second part.

1. The parties hereto agree that subject to availability of appropriations and in accordance with their
respective authorities there shall be maintained in cooperation a study to assess the amount of seepage
into or from the four main ditches in the East Maui Irrigation Company’s diversion system, herein called
the program. The USGS legal authority is 43 USC 360; 43 USC 50; and 43 USC 50b.

2. The following amounts shall be contributed to cover all of the cost of the necessary field and analytical
work directly related to this program! 2(b) includes In-Kind Services in the amount of $000.

by the party of the first part during the pehod
(a) $44,000.00 March 1, 2011 to August 31,2012

by the party of the second part during the period
(b) $86,000.00 March 1,2011 to August 31, 2012

(c) Additional or reduced amounts by each party during the above period or succeeding periods as
may be determined by mutual agreement and set forth in an exchange of letters between the
parties.

(d) The performance period may be changed by mutual agreement and set forth in an exchange of
letters between the parties.

3. The costs of this program may be paid by either party in conformity with the laws and regulations
respectively governing each party.

4. The field and analytical work pertaining to this program shalJ be under the direction of or subject to
periodic review by an authorized representative of the party of the first part.

5. The areas to be included in the program shall be determined by mutual agreement between the parties
hereto or their authorized representatives. The methods employed in the field and office shall be those
adopted by the party of the first part to insure the required standards of accuracy subject to modification
by mutual agreement.

6. During the course of this program, all field and analytical work of either party pertaining to this program
shall be open to the inspection of the other party, and if the work is not being carried on in a mutually
satisfactory manner, either party may terminate this agreement upon 60 days written notice to the other
party.

7. The original records resulting from this program will be deposited in the office of origin of those records.
Upon request, copies of the original records will be provided to the office of the other party.

EXHIBIT 1
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Form 9-1366 U.S. Department of the Interior Customer#:
6000001189continued U:S. Geological Survey Agreement#: llwsHI000000003Joint Funding Agreement Project#:
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8. The maps, records, or reports resulting from this program shall be made available to the public as
promptly as possible. The maps, records, or reports normally will be published by the party of the first part.
However, the party of the second part reserves the right to publish the results of this program and, if
already published by the party of the first part shall, upon request, be furnished by the party of the first
part, at costs impressions suitable for purposes of reproduction similar to that for which the original copy
was prepared. The maps, records, or reports published by either party shall contain a statement of the
cooperative relations between the parties.

9. USGS will issue billings utilizing Department of the Interior Bill for Collection (form Dl-1040). Billing
documents are to be rendered quarterly. Payments of bills are due within 60 days after the billing date. If
not paid by the due date, interest will be charged at the current Treasury rate for each 30 day period, or
portion thereof, that the payment is delayed beyond the due date. (31 USC 3717; Comptroller General File
B-212222, August 23, 1983).

U.S. Geological Survey Commission on Water Resource Management
United States Department of Land and Natural Resources

Department of the Interior State of Hawai’i

USGS Point of Contact Customer Point of Contact

Name: Chui Cheng Name: Dean Uyeno
Address: USGS-PIWSC Address: CWRM

677 Ala Moana Blvd., Ste 415 P.O. Box 621
Honolulu, HI 96813 Honolulu1 HI 96809

Telephone: 808-58T.2418 Telephone: 808-587-0249
Emai!: cchengusgs.gov Email: dean.d.uyenohawahgov

Signatures $qnatures

By Is! Stephen, S. Anthony Date________ By_________________________ Date________
Name: Stephen S. Anthony Name:
Title: Center Director Title:

By___________________________ Date________ By___________________________ Date________
Name: Name:
Title: . Title:

By_____________________________ Date By_____________________________ Date_________
Name: Name:
Title: Title:



East Maui Irrigation Diversion System Seepage Reconnaissance Study,
East Maui, Hawai’i

U.S. Geological Survey
Pacific Islands Water Science Center

Proposal, December 2010

SUMMARY

East Maui Irrigation Company’s system, which consists of about 75 miles of ditch,

diverts stream water and transports it to central Maui for sugarcane cultivation, general

agriculture, and domestic use through the public water system(s). The State of Hawai’i

Commission on Waler Resource Managemeni desires information on the seepage (losses/gains)

rates of the ditch system to help in evaluating instream flow standards for the streams diverted by
the ditch system. The objective of this 1.5-year study is to assess, at the reconnaissance level, the
amount of seepage into or from the four main ditches in the East Maui Irrigation Company
system by documenting seepage rates for various construction-type sections of the ditches.

Results from this study will be useful to the State of Hawai’i Commission on Water
Resource Management for determining system efficiency and will aid in the management of
surface-water resources in east Maui. Results will be published in the U.S. Geological Survey

Open-File Report series and made available through the Internet. The study will take 1.5 years

from the time work is commenced until the report is published and will cost $130,000.



PROBLEM

For over a century. the East Maui Irrigation Company’s (EMI) surface-water diversion

systems have diverted water from streams in east Maui. Hawai’i for large-scale sugarcane

cultivation by Hawaii Commercial and Sugar Company (HC&S) and for general agriculture and

domestic use through the public water system(s). The EMI System consists of about 75 miles of

ditches, which are used to collect and transport water from as far east as Nahiku to west of

Maliko Gulch. About 50 miles of the ditches are tunnels and 25 miles are open. The system has

four main ditches. Ko’olau/Wailoa. New Hamakua. Lowrie. and Ha’ikU Ditches (listed from

highest to lowest elevation) with several additional ditches also connected to the main ditches

(Kauhikoa, Center, Manuel Luis, and Spreckels Ditches). The New Hamakua and Ha’ikü Ditches

are considered overflow ditches that collect high flows that overflow the Ko’olau/Wailoa and

Lowrie Ditches, respectively. Recently, the State of Hawai ‘i Commission on Water Resource

Management (CWRM) established interim instream flow standards for many of the streams

diverted by ditches in the EMI system. Part of the CWRM’s decision ordered that “EMI, in

coordination with the Commission and USGS. shall seek to cooperatively fund and undertake a

system efficiency study to accurately determine EMI system losses and/or gains.” (CWRM

May 25, 2010 staff submittal). EMI reports that through a program of regular inspection and

maintenance, water losses in the ditch system are minimized however they are unable to provide

measurements or estimates documenting their system efficiency (Hawaiian Commercial and

Sugar Company, 2010). Therefore, measurements of EMI’s ditch system seepage rates are

desirable to address the CWRM’s order.



OBJECTIVES

The objectives of this 1.5-year study is to assess, at the reconnaissance level, the amount

of losses or gains from the four main ditches in the EMI system in east Maui by documenting

seepage rates for various construction-type sections of the ditches. Results from this study will

be useful for determining system efficiency and will aid in the management of surface-water

resources in east Maui. This study will not address the loss rates from reservoirs that receive

water from or are part of the EMI system.

APPROACH

The four major ditch systems (Ko’olaufWailoa. New Hamakua, Lowrie, and Ha’iku

Ditches) will be characterized in their entirety from Makapipi Stream to Maliko Gulch using

visual observations and handheld GPS equipment. Ditch sections will be characterized as lined,

partially lined, or unlined based on definitions provided in figure 1. Three representative sections

of each ditch-construction type will be selected and a series of flow measurements will be made

in each selected section to determine the seepage rate for each type. Flow measurements will be

made during stable conditions near median flow for each ditch and all surface-water inflows and

outflows in each measurement section will be accounted for to ensure that changes in flow

measured in the section are due only to seepage through the ditch walls and floor. Measurement

sections will be selected to minimize surface water inflows and outflows, thereby minimizing the

inherent error introduced with each additional measurement. Every effort will be made to

choose representative sections that are as long as possible to increase the possibility of measuring

average seepage conditions and minimize the effects of anomalous localized conditions on the

overall average rates. To facilitate the fieldwork, the USGS will collaborate closely with EMI

3



Lined Partially lined Unlined

Dirt

Figure 1. Categories of ditch-construction types in the East Maui Irrigation System, east Maui, Hawai’i.

Three estimates of system seepage losses (or gains) will be provided using the lengths of

each construction type combined with: (1) the average seepage rates for each construction type;

(2) the lowest seepage rates for each construction type; and (3) the highest seepage rates for each

construction type. Estimates of system seepage losses (or gains) will be applied to the

unmeasured sections of the system. Actual seepage losses (or gains) will be applied to the

sections measured.

REPORT

Results from this study, including a map characterizing construction types for the ditch

system and seepage measurement results will be published in a USGS Open-File Report and

made available through the Internet. The probable report title and milestone dates are listed in

table 1. The first draft of the report shall be provided to EMI and CWRM for comment on factual

information contained in the report.

staff to assist in the mapping survey, to discuss selection of representative sections for flow

measurements, and maintain safety during all operations around the ditches.

j
Dirt bottom and one sid’)
dirt wall and cut stone,

rock, or concrete on
other wall

{ Dirt and solid bedrock
combined
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Table 1. Milestone dates for planned report

Report First
Probable title outlet draft Review Approval Publication

East Maui Irrigation Diversion System USGS OFR 03131/12 0511/12 06130/12 08/31/12
Seepage Measurements. East Maui, Hawai’i

BUDGET

ft is anticipated that a total of $130,000 is needed for this 1.5-year study. The breakdown

is provided in table 2.

Table 2. Project budget

Category Total

Labor 99.350
Travel 18.500
Communications 100
Supplies 500

Report processing 2,000
Science Support 9,550
Total 130,000

5



WORK PLAN

The major tasks and associated periods of activity for this study are summarized in table 3.

Table 3. Major tasks and timelines

— — — — — — — — — C4 ri c’i c-i P1 rI
— — — — — — — — — — — — — — — — — —
—-------------‘1’ I — — — — — — — — — — — — — — — — — —aas. = = 0 0 © = = C =

----------

fl lfl ‘C t- 0’ 0 — P1 — Cl lee e V) O
CC 00000C C 000000

Ditch Characterintion X X X X X

Flow Measurements X X X X X X

Reportwriting x x x x x
Peer review X X

Report approval X

Publication x x

REFERENCES CITED

Department of Agriculture, 2003. Agricultural Vater Use and Development Plan: Honolulu,
Hawaii, 145 p.

Department of Land and Natural Resources, 2010, News Release—State Water Commission
decision balances competing demands: May 28, 2010, Honolulu, Hawaii.

Hawaiian Commercial and Sugar Company, 2010, Appendix B—water lost from the EMI System:
submission to Commission on Water Resource Management March 19, 2010:
http://hawaii.gov/d!rnicwrm/currentissues/iifsmaui l/dataI2OlOO3 19 HC&Sb.pdf.

U.S. Geological Survey, 2007, Facing Tomorrow’s Challenges—U.S. Geological Survey Science
in the Decade 2007—2017: U.S. Geological Survey Circular 1309, 69 p., available at
http://pubs.usgs.gov/circ/2007/l 309/.
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Instream Flow Standard Update 
Commission on Water Resource Management, Stream Protection and Management Branch 

 
 

QUARTERLY UPDATE: 
Implementation of Interim Instream Flow Standard (Interim IFS) for Maui Streams 
 
East Maui Implementation 

June 23-24, 2010:  The purpose of this site visit was to document streamflow releases by East Maui 
Irrigation Co. (EMI) at the Wailoa and New Hamakua Ditches on Honopou Stream.  Staff also 
coordinated with U.S. Geological (USGS) and Division of Aquatic Resources (DAR) staff to visit and 
discuss interim IFS sites, streamflow releases at specific streams, and options for promoting migration of 
native fauna past existing diversion structures. 

 USGS staff measured streamflow on Honopou Stream just upstream of the Lowrie Ditch intake 
before and one day after water was released from the Wailoa Ditch intake. (Photo 1) 

 Staff documented the release of water by EMI from the Wailoa Ditch intake on Honopou Stream 
via a sluice gate.  In the week prior to the staff visit, EMI altered the diversion structure at the 
New Hamakua Ditch to bypass water released from Wailoa Ditch immediately upstream. Also in 
attendance were members of the Honopou Community Association. (Photos 2, 3, 4) 

 

 

 

 
Photo 1. USGS staff measures the streamflow above the Lowrie Side Ditch
intake on Honopou Stream prior to the release of water at Wailoa Ditch. 

 Photo 2. Looking upstream, water is released from the sluice gate below the 
Wailoa Ditch diversion intake (at upper left) on Honopou Stream. 

 

 

 

 
Photo 3. Water flows to the New Hamakua Ditch intake on Honopou Stream.
The dividing wall has been altered to ensure that water flows downstream 
before any water is diverted into the intake on the left bank (at center). 

 Photo 4. A close-up view of the diversion structure altered by EMI, raising the 
height of the dividing wall at the New Hamakua Ditch intake. 



Instream Flow Standard Update 
Commission on Water Resource Management, Stream Protection and Management Branch 

 
 

 
 

 
Photo 5. USGS staff looks at a potential site for installing a staff gage on
Makapipi Stream. 

 Photo 6. A close-up view of the staff gage installed on the right bank of
Palauhulu Stream. 

 
 With DAR, USGS, and EMI, staff visited diversions and interim IFS sites on West Wailuaiki, 

East Wailuaiki, Waikamoi, Makapipi, Hanawi, and Waiohue Streams. (Photos 5, 6) 

 Staff is still in discussions with EMI and DAR on an implementation schedule and identifying a 
solution for meeting seasonal flow requirements.  In the wet season, EMI will likely open sluice 
gates to meet the interim IFS.  In the dry season, EMI is tentatively planning to install pipes that 
will convey water from an upstream location and drop water onto the dam wall to create a wetted 
pathway allowing for the upstream migration of native fauna.  DAR is currently field testing this 
method to confirm it works as expected. 

June 2010:  Under a joint funding agreement with the Commission, USGS completed rating curve 
development for five staff gages on Honopou, Hanehoi, Palauhulu, and Wailuanui Streams.   

July 9, 2010:  USGS completed installation of six staff gages on Waikamoi, West Wailuaiki, East 
Wailuaiki, Waiohue, and Makapipi Streams.  Another four staff gages, originally slated for east Maui, 
were reallocated to four Na Wai Eha streams. 

August 4, 2010:  Staff met with USGS and Hawaiian Commercial and Sugar Co. (HC&S) to discuss the 
scope of a system efficiency study for EMI ditches and tunnels and HC&S reservoirs, and to review the 
entire EMI/HC&S irrigation system in detail.  Due to the potentially high costs of a complete system 
study, USGS is considering to first conduct an overall system analysis.  A scope of work, with cost 
estimates, is currently being prepared by USGS.  Also discussed were: 1) Installation of continuous 
gaging stations for the purposes of monitoring the interim IFS and potential cooperators; 2) Installation of 
continuous recorders at four telemetry stations (Koolau Ditch at Nahiku, Koolau Ditch at Keanae, 
Spreckels Ditch at Haipuaena, Lowrie Ditch at Kailua); and 3) Water use reporting at the other four 
telemetry stations (Wailoa Ditch at Opana, Kauhikoa Ditch at Maliko, Lowrie Ditch at Maliko, Haiku 
Ditch at Maliko). 

September 13-17, 2010:  Staff will document the release of water by EMI past the Koolau Ditch intake 
on Makapipi Stream.  USGS, in conjunction with the release, will conduct a week-long, controlled flow 
release study to identify: 1) The gaining and losing reaches of the stream downstream of the EMI 
diversion; and 2) If the released flow will reach the stream mouth. 

 



Instream Flow Standard Update 
Commission on Water Resource Management, Stream Protection and Management Branch 

 
 

September 2010 (Tentative):  Staff will revisit some of the first interim IFS sites that were established 
by the Commission in September 2008. 

 Staff will conduct a site visit of Palauhulu Stream upstream of the interim IFS location on Hana 
Highway.  Staff will document known losing sections on this portion of the stream. 

 Staff will evaluate diversion modifications and interim IFS values on Honopou, Hanehoi, 
Palauhulu, and Wailuanui Streams. 

Future Meetings:  Staff will schedule meetings with the respective parties to discuss the following: 

 DAR – Implementation of interim IFS on east Maui streams, biological response to streamflow 
restoration, and construction of wetted pathway measures for selected diversion structures. 

 Maui Department of Water Supply (Maui DWS) – Discuss adaptive management strategies 
including an update on the status of efforts to rehabilitate the Waikamoi Flume, and the regular 
reporting of monthly water or related monitoring data (e.g., ditch flow, reservoir levels, pumpage 
amounts, etc.). 

 
Na Wai Eha Implementation 

July 22, 2010:  Staff held a teleconference with Wailuku Water Co. (WWC) and HC&S to discuss 
logistics of the August 9 flow releases on Waihee Stream, North Waiehu, and South Waiehu Streams. 

August 4, 2010:  Staff held a teleconference with WWC and HC&S to finalize logistics of the August 9 
flow release schedules.  Staff also met separately with HC&S to discuss  

 Establishing a timetable to address 12.48 MGD of preventable system losses, especially leakage 
from Waiale Reservoir.  HC&S is currently assessing various options to reduce water loss from 
the reservoir 

 Monthly groundwater use report for Well No. 7 to include groundwater levels and salinity 
measurements.  Staff will provide new forms to HC&S at which time they should begin reporting 
monthly water use for all pumped wells on the plantation. 

August 9-10, 2010:  WWC and HC&S, in coordination with Commission staff, released water past their 
respective diversions on Waihee River and North and South Waiehu Streams.  On August 2, 2010, a news 
release was issued to inform the public about the release and potential safety concerns. 

 Waihee River:  The Commission amended the interim IFS to 10 mgd (15.47 cfs) just downstream of 
the Spreckels Ditch diversion and 6 mgd (9.28 cfs) at the mouth. 
 
Staff measured 7.30 mgd (11.29 cfs) in the stream after the sluice gate was opened two notches 
(approx. 4-in.).  WWC and HC&S officials indicated that opening the sluice gate another notch 
(approx. 2-in.) would result in the release of close to 14 mgd total.  After conferring with the parties 
present, it was agreed that the present release would stand, but that WWC and HC&S would begin 
work on fabricating and testing shims to incrementally increase the sluice gate height, thereby 
gradually increasing flow released past the diversion to meet the interim IFS. (Photos 7, 8) 
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Photo 7. Water is released via a sluice gate on the Waihee Ditch diversion on
Waihee River. Water flows through a lined tunnel before entering the stream. 

 Photo 8. Water is released back into Waihee River via a sluice gate below the 
Spreckels Ditch diversion intake. 

 
 South Waiehu Stream:  The Commission amended the interim IFS to 0.9 mgd (1.39 cfs) just 

downstream of the Spreckels Ditch diversion and 0.6 mgd (0.93 cfs) between the confluence of North 
and South Waiehu Stream and the mouth. 
 

Staff measured 1.02 mgd (1.58 cfs) flowing in the Spreckels intake ditch on Aug. 9; however, the 
release was postponed for the next day due to concerns regarding impacts to kuleana users receiving 
water directly from this diversion intake.  On Aug. 10, based on the earlier measurement, HC&S 
opened the sluice gate two notches (approx. 4-in.) to release the entire streamflow past the diversion 
structure. (Photo 9) 

 North Waiehu Stream:  The Commission amended the interim IFS to 1.6 mgd (2.47 cfs) just 
downstream of the North Waiehu Ditch diversion and 0.6 mgd (0.93 cfs) between the confluence of 
North and South Waiehu Stream and the mouth. 
 

Staff measured 2.10 mgd (3.25 cfs) flowing in the stream upstream of the ditch intake.  With a 
measurement of 0.53 mgd (0.82 cfs) flowing in the diversion ditch after the release, staff estimated 
that approximately 1.57 mgd (2.43 cfs) was being returned to the stream below the diversion intake. 
(Photo 10) 

 

 

 

 
Photo 9. Water flows through the sluice gate at the South Waiehu diversion
intake to Spreckels Ditch. The intake (left) also provides water to kuleana users. 

 Photo 10. Water is released back into the stream via a wooden sluice gate on 
the North Waiehu Ditch after the diversion intake. 
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 In the days leading up to and following the releases, Commission staff, WWC, and HC&S have been 
receiving complaints from kuleana users indicating that water supply has been reduced or cut-off.  
Kuleana users on the South Waiehu Auwai system were directly impacted by the streamflow 
restoration.  Staff and the parties have been in discussion regarding the impacted users and are 
assessing ways to proceed in response to this situation. 

September 2010 (Tentative):  Staff will conduct post-release site visits. 

 Staff is coordinating with WWC and HC&S as they fabricate and test the shims to incrementally 
increase streamflow releases to fully comply with the Decision & Order.  Upon completion, staff 
will conduct a site visit with USGS personnel to document the implementation and verify the 
streamflows at selected sites below the diversions. 

 In conjunction with measuring streamflow, Commission and USGS staff will scout potential sites 
for the installation of staff gages on Waihee River and Waiehu Stream. 

Future Meetings:  Staff will schedule meetings with the respective parties to discuss the following: 

 WWC & HC&S – Modification of existing diversion structures to allow recruitment of 
stream life past the diversion, and existing and potential new gaging stations to monitor 
amount of surface water diverted from each stream. 

 DAR and others – Addressing vertical impediments in order to develop methods of allowing 
upstream migration by native freshwater fauna. 

 

Website 

Staff continues to maintain the Commission webpage on the Implementation of Interim IFS for 27 East 
Maui Streams, and will begin creating a similar webpage for the Na Wai Eha streams. 
 

For the latest updates on East Maui, please visit the Commission website at: 
http://hawaii.gov/dlnr/cwrm/currentissues_EastMauiIIFS.htm 
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QUARTERLY UPDATE: 
Implementation of Interim Instream Flow Standard (Interim IFS) for Maui Streams 
 
East Maui Implementation 

August 31, 2010:  Staff met with representatives of the Native Hawaiian Legal Corporation (NHLC), 
Office of Hawaiian Affairs (OHA), and U.S. Geological Survey (USGS) to discuss stream gaging and 
water temperature issues related to the setting of interim instream flow standards (interim IFS) in east 
Maui. 
 
Of particular interest were monitoring stations located in Honopou.  Over the past year, as part of the 
Land Division’s contested case hearing on the East Maui water licenses, the Land Division has been 
funding monitoring of streamflow into the Wallett/Kekahuna auwai, Honopou Stream below the auwai 
intake, and three of four temperature probes (USGS was funding one probe) in the auwai/loi system.  
Upon Commission staff’s recommendation, funding for all but one of the temperature probes were 
discontinued.  The one remaining temperature probe and two streams gages will be funded by the Land 
Division at least through September 2011.  Commission staff will continue working with the parties to 
identify and address issues related to the implementation actions for Honopou and other east Maui 
streams. 
 
Note:  The Commission did receive a Complaint/Dispute Resolution Filing Form (See Exhibit 1) on 
March 22, 2010, from Alan Murakami (NHLC) citing insufficient water for taro growing and other 
cultural practices, inability to monitor interim IFS, and insufficiency of the temporary bypass. 
 
September 14, 2010:  Staff documented the controlled flow release of water past East Maui Irrigation 
Company’s (EMI) Makapipi Stream diversion (Photos 1 and 2).  USGS initiated their study, as requested 
by the Commission, on September 13 prior to the release by conducting stream surveys along multiple 
reaches of the stream.  The study objectives were to: 1) identify gaining and losing reaches downstream of 
the EMI diversion; and 2) determine if the released flow would reach the stream mouth.  The study 
fieldwork concluded on September 17. 
 

 

 

 
Photo 1. The sluice gate at the Makapipi Stream diversion intake is set to
release water past the intake. 

 Photo 2. USGS staff measured streamflow about 40 feet downstream of the 
sluice gate at 1.35 cfs (605 gpm). 
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September 15, 2010:  Staff conducted a survey of Palauhulu Stream above the interim IFS site at Hana 
Highway with the assistance of EMI and local residents.  The objective was to document losing and 
gaining reaches and to identify potential monitoring sites that will aid in assessing the interim IFS (Photos 
3 and 4).  Though EMI has been releasing water from their main Palauhulu intake at Kano Falls since 
November 2008, the Commission staff has not observed consistent flows that meet the interim IFS. 
 

 

 

 
Photo 3. Potential monitoring site on upper Palauhulu Stream at an abandoned
USGS gage site.  Streamflow loses below this site. 

 Photo 4. Looking down from atop a 100-ft. cliff at Store Spring (gaining reach) 
on Palauhulu Stream.  The sream was dry above this point. 

 
September 29, 2010:  The Commission staff received from USGS a proposal for a Surface-Water 
Diversion System Leakage Reconnaissance Study, East Maui, Hawaii.  This study proposal is intended to 
meet one of the east Maui monitoring management strategies which states, “EMI, in coordination with the 
Commission and USGS, shall seek to cooperatively fund and undertake a system efficiency study to 
accurately determine EMI system losses and/or gains.”  EMI and Commission staff reviewed the proposal 
and submitted revisions to USGS.  A revised proposal, titled “East Maui Irrigation Diversion System 
Seepage Reconnaissance Study,” was received November 10, 2010 and is currently being reviewed by 
Commission staff and EMI. 
 
October 14, 2010:  Staff installed pressure transducers at Honopou, Palauhulu, and Wailuanui Streams.  
The pressure transducers were mounted to the existing USGS staff gages and will provide for hourly 
recording of water levels and temperature.  Commission staff intends to conduct quarterly site visits to 
retrieve data and perform streamflow measurements to check each staff gage rating curve. 
 
November 5, 2010:  Staff received a summary report of the discharge measurements made by the USGS 
in Makapipi Stream from September 13-17, 2010 (See Exhibit 2).  While discharge below the EMI 
diversion on Makapipi Stream ranged from 1.18 to 1.35 cfs during this period, streamflow near the Hana 
Highway bridge remained at zero.  USGS is continuing to take measurements at Makapipi when possible.  
Any future recommendations to the Commission shall be made after consultation with USGS and the 
Makapipi community. 
 
November 16, 2010:  Staff met with Division of Aquatic Resources (DAR) staff to discuss and 
coordinate on-going and future action items relative to the implementation of interim IFS in east and west 
Maui streams. 
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Future Events: 

 Staff is coordinating with EMI to implement planned modifications for the Haiku Ditch diversion 
intake on Honopou Stream.  In March 2009, a low-flow bypass channel was installed across the ditch 
intake grating.  EMI plans to install more permanent modifications to reduce leakage of streamflow 
into the ditch and provide for biological connectivity, subject to review by DAR. 

 Staff will be coordinating with EMI to locate and install monitoring sites on upper Palauhulu Stream 
to assess the interim IFS established in the lower reaches of the stream.  EMI has released water into 
Palauhulu Stream; however, there are several gaining and losing reaches and streamflow at the 
interim IFS site has not noticeably increased. 

 Staff is working with the Maui Department of Water Supply, EMI, and HC&S to provide monthly 
water use reports in a format suitable for the Commission’s database system. 

 

Na Wai Eha Implementation 

September 1, 2010:  A Stipulation and Order (S&O) was approved by the Commission suspending the 
implementation of the interim IFS for South Waiehu Stream for a period of sixty (60) days and requiring 
the parties to implement a release schedule setting forth specific actions for the South Waiehu diversion 
ditch intake.  Wailuku Water Company (WWC) and HC&S provided regular updates on implementation 
actions (See Exhibits 3 and 4) 
 
September 8, 2010:  Staff accompanied USGS staff to identify and select potential sites for monitoring 
interim IFS at two locations in Waihee River and two locations on Waiehu Stream.  Based on site 
selection, the USGS will install staff gages at each of the four sites. 
 
For Waihee, the streambed configuration and presence of large boulders resulted in the first site being 
located approximately 1,500 feet downstream of the Spreckels Ditch intake.  The second site on Waihee 
is located just upstream of the Kahekili Highway bridge and nearly 0.5 mile from the coast (see Photo 5). 
 
For Waiehu, the first site was located at a bridge crossing on an unpaved road, about 300 ft. below the 
confluence of South and North Waiehu Streams.  The second site near the ocean is located at a bridge 
crossing in a residential neighborhood approximately 600 ft. from the coast (see Photo 6). 
 

 

 

 
Photo 5. Location selected by USGS and Commission staff to monitor the
lower reach interim IFS on Waihee River. 

 Photo 6. Location selected by USGS and Commission staff to monitor the 
lower reach interim IFS on Waiehu Stream. 
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September 13, 2010:  Staff conducted an investigation of a portion of the South Waihee Kuleana Auwai 
to document existing and undocumented diversions from the auwai and to respond to complaints of low 
water flows. 
 
October 12, 2010: The S&O signed by the Commission on August 30, 2010, provided for a release 
schedule for South Waiehu Stream, which stated that between October 9- 25, 2010, “close the sluice gate 
and measure water flow in the diversion ditch.  If the flow is equal to or less than 0.90 mgd then open the 
sluice gate to release all the water back into the stream.  If the flow is more than 0.90 mgd then adjust the 
gate to allow the excess over 0.90 mgd to enter the diversion ditch.” 
 
In accordance with the schedule set forth in the S&O, HC&S closed the sluice gate and measured the 
diversion ditch at 0.87 mgd.  Then, in consultation with Commission staff, HC&S opened the gate to 
allow water to continue flowing past the Spreckels Ditch intake on South Waiehu Stream. 
 
October 13, 2010:  Staff accompanied USGS staff during installation of a staff plate in Waihee River 
intended to monitor the interim IFS located below the Spreckels Ditch diversion (See Photo 7).  This site 
is located approximately 1,500 ft. downstream from the diversion due to lack of suitable measuring sites 
below the Spreckels Ditch sluice gate where water is returned to the stream back into the main channel.  
Staff also installed a pressure transducer on the USGS staff plate.  USGS also installed staff plates at the 
lower reach site on Waihee River and the upper Waiehu Stream site below the confluence of the north and 
south forks (See Photo 8). 
 

 

 

 
Photo 7.  USGS staff installing staff plate on the right bank of Waihee River as
WWC staff looks on. 

 Photo 8. USGS and Commission staff examine this site on Waiehu Stream 
located below the confluence of the north and south forks of the stream. 

 
Staff accompanied HC&S staff to document actions taken in accordance with the S&O on South Waiehu 
Stream (Photos 9 and 10).  One of several kuleana users affected by the restoration of streamflow met 
with staff and voiced frustration with the process.  Staff will be working with the kuleana users, in 
coordination with the parties, to better inform them and address implementation-related issues. 
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Photo 9. Water is released via a sluice gate on the Spreckels Ditch diversion 
intake on South Waiehu Stream. 

 Photo 10. Water backs up behind the diversion sluice gate on South Waiehu 
Stream, but water level is below the Spreckels Ditch intake. 

 
Staff also conducted a site visit of South Waihee kuleana ditch in response to complaints that some users 
have been damming the auwai to increase flow into individual intakes, thus impacting the amount of 
water received by downstream auwai users.  Reduced flows in the kuleana ditch may be due to the 
reduced flows in Spreckels Ditch resulting from the restoration of streamflow at the Spreckels Ditch 
intake. 
 
October 26, 2010:  Commission staff sent separate letters to WWC and HC&S requesting updates on 
specific items that are part of the Commission’s Na Wai Eha Decision and Order (See Exhibit 5) 
 
October 28, 2010:  Commission staff hosted a meeting with representatives from Earthjustice, OHA and 
HC&S, to identify and discuss options for addressing the impacts to kuleana users resulting from the 
implementation of the interim IFS on South Waiehu Stream.  The groups agreed to continue working on a 
Second Stipulation and Order to provide immediate relief to the affected kuleana users with commitments 
to working on a long-term solution. 
 
November 4, 2010:  The Second Stipulation and Order was approved by the Commission suspending the 
implementation of the interim IFS for South Waiehu Stream for a period of sixty (60) days. 
 
November 5, 2010:  Staff received responses to requests for updates on actions taken from WWC (See 
Exhibit 6) and HC&S (See Exhibit 7). 
 
Future Events:   

 November 30, 2010:  Commission staff will accompany USGS staff on a streamflow measurement 
for Waihee River.  In response to concerns raised by OHA and Earthjustice, USGS will assist CWRM 
in a reconnaissance of the reach on Waihee River immediately below Spreckels Ditch to determine 
suitability for a monitoring location. 

 December 1-2, 2010:  The Commission will be holding public hearings on applications for surface 
water use permits for existing uses at the Paia Community Center from 9:00 a.m. to 5:00 p.m. on both 
days.  The public hearing notice is available from the Commission website. 

 Staff will be working with Wailuku Water Company to prepare sketches for fish passageways at 
diversion locations, and will coordinate with DAR for review. 
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 In coordination with the parties, staff plans to meet with and document the kuleana users of the South 

Waiehu auwai system that are being impacted by the current implementation efforts. 

 

Website 

Commission staff is currently working on revising the Surface Water section of the Commission website 
to provide for easier dissemination and sharing of information where available, and recognizes that 
information pertaining to Na Wai Eha should be made available on-line. 
 
Recent information on the implementation of interim IFS in East Maui is still available at: 
http://hawaii.gov/dlnr/cwrm/currentissues_EastMauiIIFS.htm 
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COMPILATION OF REPORTS 
WAIHEE (6022), ISLAND OF MAUI 
Interim Instream Flow Standard Implementation 
Information provided by Wailuku Water Company 
Last Update: October 25, 2010 

Commission on Water Resource Management 

Stream Protection and Management Branch 
P.O. Box 621, Honolulu, HI  96809 

Phone:  808.587.0234 
Fax:  808.587.0219 

Email:  dlnr.cwrm@hawaii.gov 
Internet:  http://hawaii.gov/dlnr/cwrm  

  

Avery Chumbley / Clayton Suzuki 11/08/2010 08:54 AM
Aloha Lenore… not much to report this week due to high stream flows, we did get our measuring device back so we are hoping to get 
better reading this week. 
 
At what point will CWRM make a determination that WWC is compliant with the D&O on Waihee Stream? 
 
The Waihee Stream had high flows all week. We took one reading one Monday November 1. The stream 
flow probe was returned. WWC did not take stream flow readings due to the high stream flows. 
Date:  Staff Gauge  Flow  Stream Flow 
 (feet)  MGD  Above intakes (MGD) 
November 1  2.70  10.47 +  74.3 
 
Avery Chumbley / Clayton Suzuki 10/25/2010 10:21 AM
Aloha Lenore… here is our compliance report for the past week. 
 
The stream flow probe is waiting for parts expected this week. WWC monitored the stream gauge installed by USGS with 1.56 feet 
equating 10.47 MGD 
 
The following readings were taken with the Waihee control gate set at two bolts and the Spreckles control gate set at 4 bolts + 1 ¼” to 4 
bolts plus ¾”. 
 
Date:  Gauge reading: Flow MGD  Waihee Stream flow above intakes (MGD) 
October 18  1.56  10.47  18.7 
October 19  1.59  10.47 +  19.4 
October 20  1.63  10.47 +  21.3 
October 21  1.58  10.47 +  22.6 
 

 
 
Avery Chumbley / Clayton Suzuki 10/18/2010 01:28 PM
Aloha Lenore… below is the Waihee Stream compliance report for the previous week. 
 
The CWRM and USGS staff did flow measurements on Waihee Stream and installed a staff gauge at the flow measurement site on 
Wednesday. WWC and USGS did stream flow measurements as follows: The flow probe broke down again on October 14, WWC is 
using the staff gauge established by USGS to check flows in Waihee Stream. 
 
Date:  Time:  Waihee Stream flow  Waihee Stream flow Waihee Stream flow  USGS Staff 
  Above Waihee Ditch  at USGS site: WWC USGS Measurement Gauge 
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  (MGD)  (MGD) (MGD) (Feet) 
October 11, 2010 8:34 AM  27.1  10.46 -  
October 12, 2010  8:35 AM  20.7  10.27 - 
October 13, 2010  8:55 AM  20.0  10.36 10.47 1.56 
October 15, 2010  7:13 AM  20.0  +10.47 - 1.57 
 
WWC used the following settings for the above readings: 
Date:  Waihee Ditch  Spreckles Ditch 
 Control Gate  Control Gate 
October 11, 2010  Bolt 2 + ¼ “  Bolt 4 + 1 “ 
October 12, 2010  Bolt 2 + ¼ “  Bolt 4 + 1 “ 
October 13, 2010  Bolt 2 + ¼ “  Bolt 4 + 1 “ 
October 15, 2010  Bolt 2  Bolt 4 + 1 ½ “ 
 
Avery Chumbley / Clayton Suzuki 10/11/2010 02:31 PM
Hi Lenore… below is the reading we got on Friday for Waihee Stream. 
 
The flow probe was received on October 5 Tuesday, a stream flow measurement was taken on October 6 Wednesday and October 8 
Friday. The stream flow measured at the USGS site were: 
Date: Time:  Waihee Stream flow  Waihee Stream flow Waihee Stream flow 
  Above Waihee Ditch flow at WWC site: at USGS site: 
  (MGD)  (MGD) (MGD) 
October 6  8:05 AM 20.7 - 10.11.2010 
October 8 8:02 AM  19.4  10.70 
 
Waihee Stream had high flows on Sunday October 10, peaking at 211 MGD, again the USGS weir was washed out and replaced on 
Monday October 11. 
 
The CWRM and USGS staff will be on Maui on October 13 Wednesday to do stream flow measurements. 
 
Avery Chumbley / Clayton Suzuki 10/04/2010 01:47 PM
Aloha Lenore… attached is our weekly compliance report. In addition to the high flows which damaged the weirs there was an incident 
of vandalism again on our parshall flume which is used to measure the Kuleana flows in Waihee. 
 
On October 2 Saturday, Waihee Stream peaked at 1260 cfs or 814 mgd, both WWC and the USGS weirs for stream flow measurement 
were wiped out. WWC personal worked to repair the USGS weir on October 4, Monday. The Global stream flow probe is due on 
October 5 and we will do a stream flow measurement on Wednesday. CWRM and USGS will be here on October 13, Wednesday to 
install staff gauges on the weir and work on weirs on the Waihee Stream mouth and for the Waiehu Stream. 
 
On October 3 Sunday, someone tossed the parshall flume used to measure the South Waihee kuleana flow. WWC will not reinstall the 
flume. 
 
Attached are the Waihee Stream flow chart and the South Waihee kuleana flume readings. 
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Avery Chumbley / Clayton Suzuki 09/23/2010 12:24 PM
Aloha Lenore, 
Attached is a narrative and schedules of our compliance efforts for the week of September 20th. As indicated below our flow meter was 
returned to the manufacture for repairs so until it is returned back to us we will not be able to do any additional measurements. This 
down time will give us a good opportunity to see if saturation of the stream takes place from the last flow measurement to when we can 
do the next measurement. 
If you have any questions please let me know. 
 
During the week of September 20, 2010 WWC measured flows in Waihee Stream on September 21, 2010. The Waihee Stream flow 
peaked on September 19, 2010 Sunday at 253 MGD. WWC was scheduled to do stream flow measurements on September 20, 2010 
but canceled due to high stream flow. WWC went to measure stream flow on September 21, 2010 with the expectation that the weirs 
were damaged. On inspecting both weirs they were okay with a some damage, all of the small gravel used to fill the weir rock side walls 
were gone so that had to be replaced and some of the rock wall for the weir were washed away. The weirs were rebuilt adding sand 
bags to prevent the small gravel from washing away and flow measurements were taken. 
 
On September 22, 2010 WWC assisted HC&S in doing flow measurements in the South Waiehu Ditch, after two measurements the 
Global flow probe did not work. The instrument was sent back to the manufacturer on September 22, 2010. WWC cannot do any more 
stream measurements until the probe is returned. 
 
Attached are charts showing the Waihee Stream flow measurements and the South Waihee kuleana flow measurements. 
 
The following flows were measured on September 21, 2010. 
Date:  Time:  Waihee Stream flow  Waihee Stream flow Waihee Stream flow 
  Above Waihee Ditch  flow at WWC site: at USGS site: 
  (MGD)  (MGD) (MGD) 
September 21, 2010 10:15 AM  22.0  8.99 
September 21, 2010 8:15 AM  22.6  10.18 
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Avery Chumbley / Clayton Suzuki 09/20/2010 09:13 AM
Aloha Lenore, 
Attached is our Waihee compliance activity report for the week of September 13th., as you will see the adjustments are working and the 
flows are nearing the D&O of 10 MGD. 
 
During the week of September 13, 2010 WWC measured flows in Waihee Stream on September 13, 15 & 17. After doing stream flow 
measurement on September 15, 2010, WWC adjusted the Spreckles Ditch sluice gate from 2 bolts + ¾ “ to 4 bolts, no adjustment was 
done on Waihee Ditch sluice gate. On September 17, 2010 we noticed that the stream flow at both weirs were by passing the weir, 
work to correct the flow within the weirs was done but some water flows were by passing the weirs at both locations. 
 
At the Spreckles Ditch gravel trap, WWC plugged 3 of the 19 pipes that transfer water from the gravel trap into Spreckles Ditch. 
 
Attached are charts showing Waihee Stream flow measurements and South Waihee kuleana flow measurements. 
 
The following flows were measured during the week of September 13, 2010. 
Date:  Time:  Waihee Stream flow  Waihee Stream Waihee Stream flow 
  Above Waihee Ditch  flow at WWC site at USGS site 
  Intake ( MGD) (MGD) (MGD) 
September 13,  9:20 AM  21.3  6.20 
September 13,  10:10 AM  20.7  6.87 
September 15,  7:50 AM  27.1  5.95 
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September 15,  7:10 AM  27.1  7.08 
September 17, 9:30 AM  20.0  8.66 
September 17  7:55 AM  20.7  9.66 
 

 
 

 
 
Avery Chumbley / Clayton Suzuki 09/13/2010 08:40 AM
Aloha Lenore…. Attached is our compliance summary for the past week, should you have any questions please let me know. 
 
During the week of September 7, 2010, WWC measured stream flows on Waihee Stream on September 7, 8 and 10. On September 8 
Wednesday staff from USGS and the CWRM were on Maui to establish sites for stream gauging on Waihee and Waiehu Streams. The 
USGS found a site approximately 1200 to 1500 feet below where water enters Waihee Stream from the Spreckles Ditch sluice gate 
ditch. A report on the stream flow measurement was sent last week. 
 
At the WWC site for measuring stream flow WWC rebuilt the its site moving the site upstream four feet and built a weir to eliminate the 
zero and low flow sites by building a rock dam to channel the water. WWC measured the stream flow before building the rock dam and 
after and found the difference at 0.18 MGD, the flow measured before at 4.98 MGD and after at 5.16 MGD. 
 
On September 10 after doing a stream flow measurement WWC installed a ½ “ shim on the Waihee Ditch sluice gate and a ¾ “ shim on
the Spreckles Ditch sluice gate. Flow measurements will be done on the week of September 13. 
 
Waihee South kuleana ditch flow readings are attached, also attached is a chart summary showing Waihee Steam flow measurements 
and gate settings on Waihee and Spreckles Ditch sluice gates. 
 
The following flows were measured during the week of September 7. 
Date: Time:  Waihee Stream flow  Waihee Stream 
  Above Waihee Ditch  flow at WWC site 
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  Intake ( MGD) 
September 7  8:20 AM  38.1   4.87 
September 8 12 Noon  34.2  5.52 
September 10  10:25 AM  42.6  5.16 
 

 
 

 
 
Avery Chumbley / Clayton Suzuki 09/07/2010 10:58 AM
Aloha All, 
Here is a update on the WWC compliance activity. 
 
Wailuku Water Company (WWC) received the Global Water flow probe on Wednesday September 1. 
Waihee Stream flow measurements were done on September 3, 5 and 7 with the following readings. The 
Waihee Stream gauge is approximately 320 feet downstream of where the Spreckles Ditch water returns 
to Waihee Stream. The Waihee Ditch sluice gate is set a one notch and the Spreckles Ditch sluice gate at 
two notches. 
Date:  Time:  Waihee Stream Flow (MGD)  Waihee Stream Flow (MGD) 
  Above Waihee Ditch intake Below Spreckles Ditch return water 
September 3, 10:30 AM 27.8 4.73 
September 5, 8:10 AM 20.7 4.72 
September 7, 8:20 AM 38.1 4.87 
 
After making a stream reading on September 7, 2010, WWC flushed Waihee and Spreckels gravel traps and installed the ¼ inch shim 
on the Waihee Ditch sluice gate. 
 
On September 8, 2010 the CWRM staff and USGS will be on Maui to find a suitable gauging station location for Waihee Stream below 
Spreckles Ditch intake. WWC plans to do stream flow measurements on Wednesday, Thursday and Friday and install the ½ inch shim 
on Friday if needed. 
 
Attached is the South Waihee kuleana ditch reading up till September 7, 2010. 
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Avery Chumbley 08/31/2010 09:30 AM
Aloha Lenore, 
Pursuant to our approved implementation plan for Waihee we have tested the newly engineered shims and they appear to function as 
desired. WWC has ordered a Global Flow measuring device which according to the UPS notification below will be delivered to our office 
on Wednesday, upon receipt of the device we will take our first measurements of the stream just below the Spreckels ditch sluice gate 
to establish the current base flow in the stream. 
 
The Parshall flume has been installed in the South Waihee Kuleana ditch at its head and we have been taking a daily readings of the 
flows in the ditch, I have attached the first weeks readings for your information. We will keep you posted on our progress, if you have 
any questions or comments please let me know. 
 

 
 
Avery Chumbley / Clayton Suzuki 08/26/2010 10:40 AM
Aloha Lenore, 
I wanted to provide you a copy of the attached below email, the bottom line results of the explanation contained therein is that we feel 
there is more water being returned to Waihee Stream now that the gravel trap has been flushed out than on August 9th when we set 
the control gate release at the two notches for the initial release under the D&O. 
 
I have ordered a stream flow measuring device which we should have soon, once we have the shims installed and flows adjusted will 
you be sending the staff over to confirm and verify the flows? 
 
On Tuesday August 24, the Wailuku Water crew along with the HC&S crew went up to Waihee Valley to test the shims for the control 
gate on Spreckles and Waihee Ditch sluice gate. The test went well and the shims did the job of controlling the incremental lifting of the 
sluice gate by ¼ inch at a time. When testing the shims on both gates we opened the control gates to flush the gravel trap. After all the 
testing was done on both Spreckles and Waihee Ditches we reset the gates at two notches at both gates which was established by the 
CWRM staff. On Wednesday morning HC&S called me that the reading on Waihee Ditch at the Hopoi Chute gauging station was 
reading 3.5 MGD where it normally read 10 to 11 MGD after August 9 when we sent water back into Waihee Stream for the IIFS. I sent 
WWC crew back into Waihee Valley to investigate. They found that Waihee Ditch at Field 4 gauging station did read about 4 MGD and 
the Spreckles Ditch gauging station was reading 11 MGD where normally it read 6 to 7 MGD. 
 
The crew checked the Spreckles Ditch sluice gate, closed it completely and opened it two notches, everything look normal. At Waihee 
Ditch sluice gate they closed the sluice gate and opened it two notches and found that the flow from the sluice gate to Waihee Stream 
was way above the setting that was measured by the CWRM staff. From the Waihee Ditch flow of 4 MGD from the normal 10 to 11 
MGD.  I estimated that the flow into Waihee Stream was between 12 to 14 MGD. I told them to reset the Waihee Ditch sluice gate to 
one notch. This morning the reading at Hopoi Chute gauging station read 8.8 MGD, still lower than the normal 10 to 11 MGD. 
 
What happened is that when we did the IIFS on August 9, the gravel trap had built up with rocks and the flow back into the stream was 
hampered by the rocks. We did not flush the gravel trap again till August 24 when we tested the shims. With the gravel trap cleaned out 
the flow into Waihee Stream from the Waihee sluice gate increased. 
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Avery Chumbley / Clayton Suzuki 08/24/2010 03:14 PM
Aloha Lenore…. As we had discussed WWC is keeping a log of complaints and calls about water shortages that may have been the 
result of the stream IIFS being implemented. 
 
As noted below it appears that Traditional users in the Waihee region have undertaken some self help actions in order to get higher 
volumes of water into the Kuleana ditches. As outlined by Clayton this could cause significant damages to our system and does result 
in down system users being shorted of water. 
 
On Monday August 23, 2010 at 9: 45 AM, Wailuku Water Company (WWC) Ditch person Rene Chavez discovered a sand bag dam fronting the 
South Waihee Kuleana out take pipe on Spreckles Ditch. There were two rows of sand bags across the ditch. This caused the 
Spreckles Ditch to pond behind the sand bags. This could be a problem when the stream flow increases and the Spreckles Ditch flow 
increases, the water could breach the ditch banks causing a failure to the ditch bank. WWC workers removed the sand bag on August 
24, 2010. 
 
This also happened during the week of August 3, 2010, the sand bag dam was discovered on August 4, Wednesday and removed by 
WWC workers on August 5, 2010. 
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COMPILATION OF REPORTS 
WAIEHU (6023), ISLAND OF MAUI 
Information provided by Hawaiian Commercial & Sugar Co. 
 

Last Update: October 25, 2010 

Commission on Water Resource Management 

Stream Protection and Management Branch 
P.O. Box 621, Honolulu, HI  96809 

Phone:  808.587.0234 
Fax:  808.587.0219 

Email:  dlnr.cwrm@hawaii.gov 
Internet:  http://hawaii.gov/dlnr/cwrm  

  

Garret Hew 10/12/2010 04:13 PM
This afternoon the sluice gate on South Waiehu stream was closed and all available water from the stream was measured in the 
diversion ditch at 0.87 mgd. As per the Stipulation and Order release schedule all of the water was released back into the stream 
because the flow was less than the IIFS of 0.90 mgd. There was no available water in the diversion ditch for Kuleana use. The sluice 
gate was set with a bolt in the 7th hole from the top of the sluice gate stem along with four shims under the bolt (see attached picture). 
We plan to do the same procedure before the end of the week and report the results to CWRM staff. 
 

 
 
Garret Hew 10/12/2010 07:48 AM
As discussed this morning we will not make any adjustments to the sluice gate to try to achieve the 0.90 mgd for the South Waiehu IIFS 
until you have a chance to discuss with OHA and Earthjustice. Due to drought conditions there is not sufficient water in the stream to 
meet both the IIFS and provide adequate water for Kuleana use based on our recent flow measurements. I will wait to hear back from 
you before making any adjustments to the South Waiehu sluice gate. 
 
Garret Hew 10/08/2010 10:54 AM
I would like to provide you with an update of the South Waiehu stream Stipulation and Order. On October 7, 2010 Clayton Suzuki and I 
measured the flow in the South Waiehu stream diversion ditch at 1.02 mgd with the sluice gate close and all of the stream water 
diverted into the diversion ditch. The sluice gate was opened and adjusted with a bolt inserted into the 6th hole from the top of the stem 
(see picture #123.JPG) to try to achieve 0.50 mgd in the diversion ditch to supply adequate flow of 0.25 mgd for Kuleana use. Another 
measurement was taken after the adjustment of the sluice gate and the flow in the diversion ditch was 0.58 mgd. The balance of 0.44 
mgd (1.02 - 0.58 = 0.44) was going into the stream via the sluice gate. Attached is picture # 124.JPG showing water going into the 
stream via the sluice gate and # 125.JPG showing water diverted into the diversion ditch. 
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Garret Hew 09/27/2010 03:41 PM
The leak under the sluice gate in the concrete floor made it impossible to regulate the flow of water in the diversion ditch and in the 
stream. Now that the repairs have been completed as of last Friday we will adjust the sluice gate to achieve the 0.50 mgd in the 
diversion ditch to supply adequate flow of 0.25 mgd for Kuleana use as soon as Wailuku Water Company’s flow meter is available. 
Clayton told me this afternoon that the meter has been repaired and was shipped back to Maui today. As soon as we can measure the 
water in the diversion ditch and make the necessary adjustments with the shims, if necessary, the results will be reported to CWRM 
staff. Thank you for your understanding of the repair work that needed to be done and the repair of WWC’s flow meter. 
 
Garret Hew 09/24/2010 02:12 PM
I want to update you on the South Waiehu Stipulation and Order that was signed on September 1, 2010. As you know the sluice gate 
on South Waiehu stream was closed on the afternoon of September 1st to allow water back into the diversion ditch to supply adequate 
flow for Kuleana use. It was noted in my email to you that afternoon that approximately 0.40 to 0.50 mgd was flowing in the diversion 
ditch while 0.10 to 0.20 mgd was leaking back into the stream via a hole in the concrete floor under the sluice gate. On September 9, 
2010 Clayton Suzuki and I measured the water in the diversion ditch at 0.30 mgd and noted that the leak under the sluice gate was 
more than the amount noted on September 1st. We attempted to measure the flow in the diversion ditch again on September 22nd but 
the flow meter malfunctioned and Wailuku Water Company sent it back to the manufacturer on the mainland for repairs. The repair to 
the hole in the concrete floor under the sluice gate was repaired yesterday and a new redwood mud seal was installed. Water upstream 
of the sluice gate was piped into the diversion ditch to supply flow for Kuleana use while the repairs were being made. Today the pipes 
were removed and the sluice gate closed to allow the concrete that was used for the repair yesterday to cure over the weekend. We 
plan to measure the flow in the diversion ditch as soon as WWC’s flow meter is repaired in order to achieve 0.50 mgd in the diversion 
ditch to supply adequate flow of 0.25 mgd for Kuleana use. 
 
Garret Hew 09/01/2010 03:19 PM
As per the Stipulation and Order the sluice gate on South Waiehu stream was closed at approximately 1:30 PM today to allow water 
into the diversion ditch to supply adequate flow of 0.25 mgd for Kuleana use. We plan to measure the flow in the diversion ditch as soon 
as the flow meter that Wailuku Water Company ordered arrives and is properly calibrated and report the results to Commission staff. 
The estimated flow in the diversion ditch was approximately 0.40 to 0.50 mgd while the flow in the stream below of the diversion was 
estimated at 0.10 to 0.20 mgd. Water was leaking through the bottom of the sluice gate via a hole in the concrete floor. Plans are being 
made to repair this hole. I will keep you informed of our plans. 
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LINDA LINGLE LAURA H. THIELEN
GOVERNOR OF HAWAII CHAIRPERSON

WILLIAM D. BALFOUR, JR.
SUMNER ERDMAN
NEAL S. FUJIWARA

CHIYOME L. FUKINO. M.D
DONNA FAY K. KIYOSAKI, P.E

LAWRENCE H. MIIKE, M.D., J D.

LENORE N. OHYE
STATE OF H 1\IAI I

DEPARTMENT OF LAND AND NATURAL RESOURCES
COMMISSION ON WATER RESOURCE MANAGEMENT

P.O. BOX 62
HONOLULU, HAWAII 96809

October 26, 2010

Mr. Avery Chumbley
Wailuku Water Company
P.O. Box 2790
Wailuku, Hawaii 96893

Dear Mr. Chumbley:

The purpose of this letter is to follow-up on actions taken by Wailuku Water Company (WWC) as
part of the implementation of the Commission on Water Resource Management’s (Commission) Decision
and Order (D&O) in the Tao Ground Water Management Area High-Level Source Water-Use Permit
Applications and Petition to Amend Interim Instream Flow Standards of Waihee River, Waiehu, Tao, &
Waikapu Streams Contested Case Hearing (CCH-MAO6-01).

The Commission staff would like to request updates on the following items per the Commission’s
D&O:

1. Per discussions in the field, WWC was considering options to address leakage from areas
within your system including, but not limited to, the North Waiehu Ditch and various
reservoirs. This will assist us in preparing a timetable for addressing the’ approximately
12.48 mgd in preventable system losses.

2. Per discussions with the U.S. Geological Survey (USGS) and the Commission, the
installation of stream gages for certain streams was being considered. This will help to
address the installation and maintenance of stream gages immediately below the main
diversions identified in the IIFS.

3. Per observations and discussions in the field, WWC was planning to construct low-flow
bypass structures across the diversions in each stream. This will help to address the
construction of bypasses of diversions that currently disrupt stream flows.

4. Report on the progress of and impediments to implementing the amended interim
instream flow standards (IIFS) and their impacts on instream values and offstream uses.

For Item 4 above, staff is seeking specific clarification on the impediments faced in implementing
the IIFS for North Waiehu Stream and Waihee River. Please provide comments on the configuration of
the diversion structures in relation to the streams and ditches, the use of sluice gates for bypassing water,
and the measurement sites identified by the USGS and Commission staff in monitoring IIFS.

Your response to the items outlined above, by Friday, November 5, 2010, would be greatly
appreciated. Should you have any questions, please contact Dean Uyeno of the Stream Protection and
Management Branch at 587-0249, or via email at dean.d.uyenohawaii.gov. On behalf of the
Commission, I would like to thank you in advance for your cooperation in this matter.

Sincerely,

LENORE N. OHYE
Acting Deputy Director EXHIBIT 5



LINDA LINGLE LAURA H. THIELEN000ERNOR OF HAWAII
CHAIRPERSON

WILLIAM 0. BALFOUR, JR.
SUMNER ERDMAN
NEAL S. FUJIWARA

CHIYOME L. FUKINO, MD
DONNA FAY K, KIYOSAKI, P E.

LAWRENCE H. MIIKE, M.D., JO.

LENORE N. OHYE
ST/\TE OF HAXALJ I ACTING

DEPARTMENT OF LAND AND NATURAL RESOURCES
COMMISSION ON WATER RESOURCE MANAGEMENT

P.O. BOX 621
HONOLULU, HAWAII 96809

October 26, 2010

Mr. Garret Hew
Hawaiian Commercial & Sugar Company
P.O. Box 266
Puunene, Hawaii 96784

Dear Mr. Hew:

The purpose of this letter is to follow-up on actions taken by Hawaiian Commercial & Sugar
Company (HC&S) as part of the implementation of the Commission on Water Resource Management’s
(Commission) Decision and Order (D&O) in the lao Ground Water Management Area High-Level Source
Water-Use Permit Applications and Petition to Amend Interim Instream Flow Standards of Waihee River,
Waiehu, lao, & Waikapu Streams Contested Case Hearing (CCH-MAO6-01).

The Commission staff would like to request updates on the following items per the Commission’s
D&O:

1. Per an August 4, 2010 meeting, HC&S was assessing options to address leakage from
HC&S’s unlined Waiale Reservoir. This will assist us in preparing a timetable for
addressing the approximately 12.48 mgd in preventable system losses.

2. Per discussions with the U.S. Geological Survey (USGS) and the Commission, the
installation of stream gages for certain streams was being considered. This will help to
address the installation and maintenance of stream gages immediately below the main
diversions identified in the IIFS.

3. Construction of bypasses of diversions that currently disrupt stream flows.

4. Report on the progress of and impediments to implementing the amended interim
instream flow standards (IIFS) and their impacts on instream values and offstream uses.

For Item 4 above, staff is seeking specific clarification on the impediments faced in implementing
the IIFS for South Waiehu Stream and Waihee River. Please provide comments on the configuration of
the diversion structures in relation to the streams and ditches, the use of sluice gates for bypassing water,
and the measurement sites identified by the USGS and Commission staff in monitoring IIFS.

Your response to the items outlined above, by Friday, November 5, 2010, would be greatly
appreciated. Should you have any questions, please contact Dean Uyeno of the Stream Protection and
Management Branch at 587-0249, or via email at dean.d.uyenohawaii.gov. On behalf of the
Commission, I would like to thank you in advance for your cooperation in this matter.

Sincerely,

LENORE N. OHYE
Acting Deputy Director EXHIBIT 5
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Water10.123

11/05/2010 Wailuku Water Company
Reservoirs

Proposed Reservoir Elimination:
Reservoir: Capacity: Area: Loss

(MG) Acres 2.5"/day
6 7.0 5.7 386,945
8 0.3 0.3 20,366
13 0.4 0.3 20,366
14 4.0 0.5 33,943
27 0.8 0.4 27,154
29 8.0 3.7 251,175
37 5.5 1.3 88,251

MTP 0.5 0.5 33,943

Total: 26.5 12.7 862,140
Total MGD 0.86

Exhibit A
EXHIBIT 6



Wailuku Water Company

Waihee Stream Gauging

By USGS

Exhibit B
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Wailuku Water Company

Waihee Ditch Intake on Waikapu Stream

H beam over grated intake to allow recruitment of stream life past the stream diversion

Exhibit C
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Exhibit D

EXHIBIT 6



Wailuku Water Company
       Waihee Stream IIFS

Stream Flow Stream Flow USGS Waihee Stream Stream Flow
Date: Waihee Ditch Spreckles Ditch Stream Flow USGS site (MGD) USGS reading Staff Gauge Staff Gauge USGS reading

Setting: Setting: WWC site (MGD) (MGD) (Feet) (MGD) (MGD)
8-9-10 second bolt second bolt 4.78 X
9-3-10 second bolt second bolt 4.73 X 27.8
9-5-10 second bolt second bolt 4.72 X 20.7
9-7-10 second bolt second bolt 4.87 X 38.1
9-8-10 bolt 2 + 1/4 " bolt 2 5.52 5.96 34.2
9-10-10 bolt 2 + 1/4 " bolt 2 5.16 6.00 42.6
9-13-10 bolt 2 + 1/2 " bolt 2 + 3/4 " 6.20 6.87 21.3
9-15-10 bolt 2 + 1/2 " bolt 2 + 3/4 " 5.95 7.08 27.1
9-17-10 bolt 2 + 1/2 " fourth bolt 8.66 9.66 20.0
9-21-10 bolt 2 + 1/2 " fourth bolt 8.99 10.18 22.0
10-06-10 bolt 2 + 1/2 " bolt 4 + 1/2" - 10.11 20.7
10-08-10 bolt 2 + 1/2 " bolt 4 + 1/2" - 10.70 19.4
10-11-10 bolt 2 + 1/4 " bolt 4 + 1" - 10.46 27.1
10-12-10 bolt 2 + 1/4 " bolt 4 + 1" - 10.27 20.7
10-13-10 bolt 2 + 1/4 " bolt 4 + 1" - 10.36 10.47 1.56 10.47 20.0
10-15-10 bolt 2 bolt 4 + 1 1/2 " - - - 1.57 10.47 + 20.0
10-18-10 bolt 2 bolt 4 + 1 1/4 " - - - 1.56 10.47 18.7
10-19-10 bolt 2 bolt 4 + 1 " - - - 1.59 10.47 + 19.4
10-20-10 bolt 2 bolt 4 + 3/4 " - - - 1.63 10.47 + 21.3
10-21-10 bolt 2 bolt 4 + 3/4 " - - - 1.58 10.47 + 22.6
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Wailuku Water Company

Waihee Ditch Sluice Gate

Setting at 2 bolts
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Wailuku Water Company

Spreckles Ditch sluice gate

Setting at 4 bolts + ¾ “
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QUARTERLY UPDATE: 
Implementation of Interim Instream Flow Standard (Interim IFS) for Maui Streams 
 
East Maui Implementation 

December 7-8, 2010:  Staff observed and documented the modification of the low-flow bypass channel at 
Haiku Ditch on Honopou Stream by Hawaiian Commercial & Sugar Co. (HC&S)/East Maui Irrigation 
Co. (EMI) staff.  The purpose of the modification was to install a more permanent structure on the 
upstream side of the Haiku Ditch intake grates.  The previously installed lumber was removed and angle 
iron was installed across the entire length of the intake, to raise the head level and allow more water to 
flow through the low-flow bypass channel (Photo 1).  Concrete was also poured on the upstream side of 
the installed angle iron to prevent leakage into the grates (Photo 2). 
 

 

 

 
Photo 1. HC&S/EMI staff begin installing angle iron on the upstream side of the
Haiku Ditch intake grates.  On December 6, the Lowrie Ditch sluice gate was
closed the to lower water levels so work could be performed on December 7. 

 Photo 2. Completed modifications at Haiku Ditch the following day. Note that 
concrete was poured on the upstream side of the angle iron to prevent leakage 
into the ditch.  The Lowrie Ditch sluice gate was reopened on December 8. 

 
Staff is currently in discussions with Native Hawaiian Legal Corporation (NHLC), HC&S/EMI, and the 
Division of Aquatic Resources (DAR) to address biological connectivity and the water drop from the 
bypass channel to the concrete apron below. 
 
Staff also installed pressure transducers at Waiohue Stream (Photo 3) and West Wailuaiki Stream (Photo 
4), and installed a field camera at Wailuanui Stream. 
 
On December 8, staff first installed a pressure transducer at Hanehoi Stream (Photo 5).  Staff then 
observed and documented Waiokamilo Stream and the losing section above Dam #3 (Photo 6).  Though 
no measurements were taken, a greater percentage of streamflow appears to be flowing into this losing 
section than previously observed.  Staff also completed installing a pressure transducer at Waikamoi 
Stream. 
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Photo 3. Staff gage site at Waiohue Stream.  Photo 4. Staff gage site at West Wailuaiki Stream. 
 

 

 

 
Photo 5. Staff gage at Hanehoi Stream.  Photo 6. Losing section on Waiokamilo Stream. 
 
February 16, 2011:  Staff installed barometric pressure transducers at Waiohue, Palauhulu, and Honopou 
Streams.  Upon preliminary review of data logged by pressure transducers at Honopou Stream, staff 
installed barometric pressure transducers to compensate for the atmospheric pressure effects upon the 
transducers deployed at various stream sites in East Maui.  A field camera was also installed in an upper 
section of Palauhulu Stream above known losing sections and a pressure transducer was installed at the 
East Wailuaiki Stream site. 
 
March 1, 2011:  The Commission entered into a Joint Funding Agreement (JFA) with the U.S. 
Geological Survey (USGS) to conduct an East Maui Irrigation System Seepage Reconnaissance Study, 
East Maui, Hawaii.  The Commission had authorized the Chairperson to enter into the JFA at its January 
20, 2011 meeting. 
 
March 4, 2011:  Staff met with NHLC and their clients to discuss various issues related to the 
implementation of the interim IFS in East Maui.  For Waiokamilo Stream, Commission staff has asked 
Na Moku Aupuni O Koolau Hui (Na Moku) to consider fixing the losing section on the stream.  Na Moku 
is also seeking access to Akeke Springs to conduct a clean-up of the area in hopes to increase flow from 
the spring into the stream.  Staff is continuing to work with the Deputy Attorney General and EMI to 
coordinate access. 
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For Honopou Stream, biological connectivity at the Haiku Ditch intake was discussed.  NHLC clients are 
also seeking access to the upper watersheds to inspect recent EMI modifications for meeting the interim 
IFS and for cleaning the stream periodically.  Discussions between residents and EMI will continue. 
 
March 7, 2011:  Staff met with DAR to discuss proposed diversion modifications for East Maui and Na 
Wai Eha diversions.  A site visit is being planned for late April to meet in the field with EMI and Wailuku 
Water Company to discuss and agree upon diversion modifications to adequately provide for biological 
connectivity . 
 
March 14, 2011:  HC&S began submitting monthly water use reports for all of its gaging stations on the 
EMI system.  This includes four stations that were not previously being reported and four stations which 
were recently upgraded with continuous recorders to enable reporting capability. 
 
Future Actions: 

 March 22, 2011:  Commission staff will download pressure transducer data and any available field 
camera data for the upper reach of Palauhulu Stream and Hanehoi Stream. 

 March 23, 2011:  Commission staff will download pressure transducer data and any available field 
camera data for Waiohue, East Wailuaiki, West Wailuaiki, Wailuanui, Palauhulu, Waikamoi, and 
Honopou. 

 April 25-26, 2011 (Tentative):  Commission and DAR staff will meet with EMI staff in the field to 
discuss and agree upon proposed diversion modifications to adequately provide for biological 
connectivity. 

 Staff will be assessing the interim IFS with regards to current streamflow conditions and actions taken 
thus far by EMI.  Based on this assessment, staff may prepare recommendations for future actions to 
be brought before the Commission. 

 Preliminary discussions with USGS indicate that funding may not be available to continue the 
operation and maintenance of six staff gages in East Maui for another fiscal year (July 1, 2011 to June 
30, 2012).  USGS is currently developing the rating curve for these six gages and will cease operation 
and maintenance on June 30, 2011.  At that time, Commission staff will assume future operation and 
maintenance as deemed necessary. 

 
Na Wai Eha Implementation 

November 30, 2010:  Staff accompanied USGS staff to Waihee River and completed the following 
actions: 1) Installed a field camera at the upper staff gage location; 2) Observed and documented the dry 
reach downstream of Spreckels Ditch (Photo 7); and 3) Documented the staff gage installation at the 
lower interim IFS site (Photo 8). 
 
Regarding the dry reach downstream of Spreckels Ditch on Waihee River, USGS staff identified two 
possible staff gage locations approximately 140 ft. and 250 ft. below the Spreckels Ditch diversion dam.  
However, much of the streambed and the controls of each site are a mix of cobble and boulder.  This 
composition may result in frequent changes to the control thereby requiring resurveying and adjustments 
to the rating curve.  USGS staff indicated that staff gages could be installed at either site, but these are not 
ideal locations primarily due to the lack of more stable controls. 
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Photo 7. Possible staff gage location approximately 250 ft. below Spreckels
Ditch on Waihee River. 

 Photo 8. Staff gage at lower site on Waihee River.  View is looking upstream, 
with the gage is located at left center of photo. 

 
At South Waiehu Stream, staff met with Mr. Garret Hew (HC&S) and Ms. Muriel Smith who formerly 
received water from Spreckels Ditch (Photo 9).  Ms. Smith lives on the same property as others who 
receive water from HC&S’ South Waiehu Stream intake; however, she cannot physically receive water 
from the same source.  Mr. Hew indicated that HC&S could assist Ms. Smith in connecting her pipe to 
the same pipe that supplies the other users on the property.  The status of this work is not known at this 
time and staff will continue working to resolve this matter. 
 

 

 

 
Photo 9. Control valve from Spreckels Ditch.  Photo 10. Staff gage and pressure transducer installed in Spreckels side ditch. 
 
Lastly, staff installed a staff gage and pressure transducer within the Spreckels side ditch which conveys 
water from the South Waiehu Stream intake to the main Spreckels Ditch (Photo 10).  Periodic flow 
measurements will be made over the next several months to develop the rating curve for the gage.  Staff 
also installed a pressure transducer at the gaging site below the confluence of North and South Waiehu 
Streams. 
 
January 3, 2011:  A Third Stipulation and Order was approved by the Commission suspending full 
implementation of the interim IFS for South Waiehu Stream for a period of one (1) year to enable the 
collection of streamflow data by Commission staff. 
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February 17, 2011:  Staff discovered that water in the Spreckels side ditch had backed up due to a sluice 
gate being lowered on the main Spreckels Ditch channel.  This action was taken by HC&S a few days 
prior in response to a recent storm event to reduce the amount of water entering Spreckels Ditch and 
prevent it from overflowing.  Staff decided to relocate the staff gage and pressure transducer roughly 100 
ft. upstream.  The gage was moved to the downstream end of the tunnel portion of the ditch before water 
drops down a slope at the end of the tunnel.  Thus, the new gage location should not experience pooling 
resulting from ditch management practices in the future. 
 
Staff also installed a barometric pressure transducer and made one flow measurement in the side ditch. 
 

 

 

 
Photo 11. Downstream view of Spreckels side ditch, with staff gage and
transducer housing mounted on the right (bank) wall. 

 Photo 12. Staff preparing pressure transducer to be deployed, standing in the 
side ditch just downstream of the tunnel exit. 

 
Future Actions: 

 March 21, 2011:  Commission staff will conduct the following actions: 1) Download pressure 
transducer and field camera data at the Waihee River site below the Spreckels Ditch intake; 2) 
Download transducer data at Waiehu Stream and the Spreckels side ditch on South Waiehu; 3) Make 
a flow measurement in the Spreckels side ditch; 4) Conduct reconnaissance of North Waiehu Stream 
above the confluence; and 5) Meet with local residents receiving water from North Waiehu. 

 April 25, 2011 (Tentative):  Commission and DAR staff will meet with HC&S and Wailuku Water 
Co. staff in the field to discuss and agree upon proposed diversion modifications to adequately 
provide for biological connectivity. 

 Commission staff will begin contacting area residents that receive water from the Spreckels side ditch 
on South Waiehu Stream to schedule a site visit.  The purpose of the site visit is for the Commission 
staff and representatives from HC&S, Office of Hawaiian Affairs, and Earthjustice to learn more 
about the auwai system receiving water from the Spreckels side ditch and to meet with its users. 

 Preliminary discussions with USGS indicate that funding may not be available to continue the 
operation and maintenance of four staff gages in Na Wai Eha for another fiscal year (July 1, 2011 to 
June 30, 2012).  USGS is currently developing the rating curve for these four gages and will cease 
operation and maintenance on June 30, 2011.  At that time, Commission staff will assume future 
operation and maintenance as deemed necessary. 
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QUARTERLY UPDATE: 
Implementation of Interim Instream Flow Standard (Interim IFS) for Maui Streams 
 
East Maui Implementation 

March 22-23, 2011:  Commission staff downloaded stream and barometric transducer data from eight 
sites in east Maui on Waiohue, East Wailuaiki, West Wailuaiki, Wailuanui, Palauhulu (Photo 1), 
Waikamoi, Hanehoi and Honopou (Photo 2) Streams.  These data retrievals are expected to be conducted 
on a quarterly basis.  Two malfunctioning field cameras were also retrieved from Palauhulu and 
Wailuanui Streams likely due to water damage from very high streamflows or intense rainfall events. 
 

 

 

 
Photo 1. A ladder is used to retrieve the transducer on Palauhulu Stream.  Photo 2. Staff retrieves the transducer from a swollen Honopou Stream. 
 
April 26-27, 2011:  Staff conducted field investigations with staff from the Division of Aquatic 
Resources (DAR) and East Maui Irrigation Company (EMI) to discuss and agree upon specific diversion 
modifications to achieve biological connectivity for the native stream macrofauna.  The diversions 
modifications discussed included the following: 

 Hanawi Stream at Koolau Ditch Intake:  Two 6 in. PVC pipes on the right bank of the diversion 
structure convey water from other (i.e., spring/seep) sources.  These sources are considered minor 
diversions not directly from Hanawi Stream.  EMI plans to extend one of the existing pipes with 
elbows and short sections of pipe secured along the sluice gate structure to drop water onto the top 
of the diversion dam (Photo 3). 

 Waiohue Stream at Koolau Ditch Intake:  EMI plans to construct a pipe along one of the stream 
banks starting from atop the waterfall to drop water onto the top of the diversion dam (Photo 4).  The 
pipe installation initially discussed in the field was the right bank. 
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Photo 3. View of Hanawi Stream diversion intake from the left bank  Photo 4. View of Waiohue Stream diversion intake from the left bank. 

 East Wailuaiki Stream at Koolau Ditch Intake:  EMI plans to install a pipe along the right bank of the 
stream starting from a section of stream higher in elevation than the height of the diversion dam 
(Photo 5).  Water from the pipe will be dropped onto the top of the diversion dam approximately 5 ft. 
from the right bank of the stream. 

 West Wailuaiki Stream at Koolau Ditch Intake:  EMI plans to install a pipe along the left bank of 
West Wailuaiki Stream from atop the waterfall and drop water onto the top of the diversion dam 
nearest the left bank (Photo 6). 

 

 

 
Photo 5. Upstream view of East Wailuaiki Stream with diversion dam on the
right bank and the sluice gate/intake structure on the right bank. 

 Photo 6. Upstream view of West Wailuaiki Stream with diversion dam on the 
left  bank and and sluice gate/intake structure on the right bank. 

 Honopou Stream at Haiku Ditch Diversion Intake:  EMI plans to use cement to construct a small 
channel in the diversion intake structure where there is currently an opening nearest the right bank of 
the stream (Photo 7).  The concrete berm on the upstream end of the channel will also be chipped 
away to allow water to flow downstream in the channel.  The channel should be kept fairly rough.  
EMI will also construct a small concrete berm near at the base of the water drop from the low-flow 
bypass channel to prevent water from flowing back into the Haiku Ditch. 

 Honopou Stream at Wailoa Ditch Diversion Intake:  EMI plans to fill the first intake grate section 
(from the right bank) with cement, and leave the concrete slightly depressed to allow the section to 
fill with water and pool (Photo 8).  Upon filling, the section would be expected to overflow down the 
intake apron to provide a wetted face for connectivity. 

Dam 

Intakes 

Sluice gate 
control structure

Diversion dam 
Upstream area for 
start of bypass pipe 

Diversion dam 

Right bank 
of dam

Intake structure

Sluice gate 

Sluice gate 
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Photo 7. Downstream view of the Haiku Ditch diversion intake on Honopou
Stream from the right bank. 

 Photo 8. Upstream view towards the right bank of the Wailoa Ditch intake grate
on Honopou Stream.  

 
June 14, 2011:  Staff conducted quarterly data retrieval of stream and barometric transducer data. 
 
September 2011:  The U.S. Geological Survey notified staff that the fieldwork phase of the East Maui 
Irrigation Diversion System Seepage Reconnaissance Study was complete.  This study is a 1.5-year study 
to assess, at the reconnaissance level, the amount of seepage into or from the four main ditches in the EMI 
system by documenting seepage rates for various construction-type sections of the ditches.  Published 
results of the study are expected September 2012. 
 
September 27-28, 2011:  Staff conducted quarterly data retrieval of stream and barometric transducer 
data.  This trip also included streamflow measurements taken at Wailuanui, Palauhulu, Hanehoi, and 
Honopou. 
 
September 28, 2011:  Staff met with Makapipi residents to update them on the implementation of interim 
instream flow standards in east Maui and to review the summary of discharge measurements completed 
by USGS during September 13-17, 2010.  Issues raised by the residents included questions about area 
wells and their impact on streamflow and coordination with EMI to access and view the Makapipi Stream 
diversions.  Staff is currently researching these issues and will continue to communicate and work with 
the Makapipi residents. 
 
November 2, 2011:  Staff conducted a follow-up field investigation with staff from DAR and EMI to 
review the completed diversion modifications and propose any revisions if needed (Photos 9-20).  Staff 
also documented the wet season releases for Waiohue, East Wailuaiki, West Wailuaiki, and Waikamoi 
Streams (See Table 1, with wet season interim IFS values shaded gray). 
 
Table 1. Downstream view of the Haiku Ditch diversion intake on Honopou Stream from the right bank. 
 Interim IFS Amounts Restoration Amounts  
 Wet Season Dry Season Wet Season Dry Season Altitude 
 cfs mgd cfs mgd cfs mgd cfs mgd feet 

Waikamoi 2.80 1.81 0 0 2.60 1.68 0 0 550 
West Wailuaiki 3.80 2.46 0.40 0.26 3.80 2.46 0.40 0.26 1,235 
East Wailuaiki 3.70 2.39 0.20 0.13 3.70 2.39 0.20 0.13 1,235 
Waiohue 3.20 2.07 0.10 0.06 3.2 2.07 0.10 0.06 1,195 

 
 

Proposed location 
of concrete channel 

Concrete berm 

Grate section 
to be modified 
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Photo 9. Completed diversion modification on Hanawi Stream.  Photo 10. Close-up of water spilling onto the Hanawi diversion dam structure. 
 

 

 

 
Photo 11. Completed diversion modification on Waiohue Stream conveys water 
via HDPE pipe from an upstream reach. 

 Photo 12. HC&S implementing the wet season release for Waiohue Stream. 

 

 

 

 
Photo 13. Completed diversion modification on East Wailuaiki Stream conveys 
water via HDPE pipe from an upstream reach. 

 Photo 14. HC&S implementing the wet season release for East Wailuaiki 
Stream. 
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Photo 15. Completed diversion modification on West Wailuaiki Stream conveys 
water via HDPE pipe from an upstream reach. 

 Photo 16. HC&S implementing the wet season release for West Wailuaiki
Stream 

 

 

 

 
Photo 17. Spacers were used to set the bolt for the sluice gate at a specific 
height to achieve the desired flow release on Waikamoi Stream. 

 Photo 18. Bypass flow at the sluice gate on Waikamoi Stream. Gate heights 
were calculated ahead of time based on the sluice gate dimensions. 

 

 

 

 
Photo 19. EMI constructed a concrete ramp and channel along the right bank
of Honopou Stream to provide for connectivity. 

 Photo 20. A concrete berm was constructed beneath the bypass channel to 
prevent water from spilling back into Haiku Ditch on Honopou Stream. 
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Na Wai Eha Implementation 

March 21, 2011:  Commission staff downloaded stream and barometric transducer data from three sites 
in Na Wai Eha on Waihee River, Waiehu Stream below the confluence, and at the Spreckels Side Ditch 
on South Waiehu Stream.  These data retrievals are expected to be conducted on a quarterly basis.  Staff 
made a stream flow measurement as part of the rating curve development at the Spreckels Ditch site. 
 
Staff conducted a brief assessment of North Waiehu Stream by walking upstream from just above the 
confluence of the North and South forks.  Much of the stream, starting from approximately 2,000 feet 
above the confluence, was dry for long stretches.  Further investigations will need to be conducted to 
better determine the hydrologic conditions of North Waiehu Stream.  This matter is complicated by 
changes in ownership of land encompassing North Waiehu Stream, the presence of squatters on the 
property, and reports of vandalism to the Wailuku Water Company (WWC) intakes.  Staff will continur to 
monitor the situation and further investigate when appropriate. 
 
April 25, 2011:  Staff conducted field investigations with staff from the DAR, WWC, and Hawaiian 
Commercial & Sugar Compnay (HC&S) to discuss and agree upon specific diversion modifications to 
achieve biological connectivity for the native stream macrofauna.  The diversions modifications discussed 
included the following: 

 Waihee River at Waihee Ditch South Fork Intake:  WWC will keep the existing iron ‘H’ beam 
channel installed across the intake grates in place.  Plywood will be placed temporarily over the 
intake grating adjacent to the left bank wing wall to provide flow connectivity nearest the left bank.  
A permanent steel plate will be installed to replace the plywood once a suitable shape and size is 
determined (Photo 21).  No actions will be taken for the Waihee Ditch North Fork Intake. 

 Waihee River at Spreckels Ditch Intake:  WWC plans to install an iron ‘H’ beam channel along the 
left bank wing wall of the diversion dam.  The upstream end of the channel will be installed in a 
small pool approximately 10 ft. upstream of the dam (Photo 22).  The downstream end of the 
channel will drop water atop the diversion dam nearest the left bank.  An eroded portion of the 
concrete apron downstream of the bypass channel will be repaired. 

 

 

 
Photo 21. View of Waihee River Waihee Ditch South Fork intake facing the left
bank and the existing iron ‘H’ beam bypass in the foreground. 

 Photo 22. Upstream view of Waihee River towards the right bank with the 
diversion dam in the foreground. 

 South Waiehu Stream at Spreckels Ditch Intake:  HC&S is in the planning process to fix the eroded 
section of the concrete apron of the downstream face of the diversion structure.  DAR and HC&S 

Pool 

Desired flow of water 

Existing 
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have agreed to postpone actions to address biological connectivity for this diversion until the 
concrete apron is fixed and issues pertaining to the interim instream flow standards are addressed 
(Photos 23-24).  HC&S has received permission from the landowner adjacent to the diversion and 
expects to complete repairs to the concrete apron by the end of the year. 

 Waihee River at Spreckels Ditch Intake:  WWC plans to install an iron ‘H’ beam channel along the 
left bank wing wall of the diversion dam.  The upstream end of the channel will be installed in a 
small pool approximately 10 ft. upstream of the dam.  The downstream end of the channel will drop 
water atop the diversion dam nearest the left bank.  An eroded portion of the concrete apron 
downstream of the bypass channel will be repaired. 

 

 

 
Photo 23. Diversion Intake structure to Sprecekls Ditch on the right bank of the 
South Waiehu Stream. 

 Photo 24. Downstream view of the eroded concrete apron on the South 
Waiehu diversion intake to Spreckels Ditch 

 Iao Stream at Spreckels Ditch Intake:  HC&S will clean a portion of the debris on the north side of 
the intake grates to create a pool where the biota can hold up (wait) and survive as they migrate 
upstream (Photo 25).  HC&S will need to coordinate with the County of Maui and determine 
whether permits are needed for such actions. 

 Iao Stream at Iao-Maniania Ditch Intake:  WWC will install an iron ‘H’ beam channel at the point 
where the intake grate edge sections meet nearest the right bank of Iao Stream (Photo 26). 

 

 

 
Photo 25. Cobble/boulder sediment collects around the diversion intake for 
Spreckels Ditch on the right bank of Iao Stream. 

 Photo 26. View of the Iao-Maniania Ditch intake grates looking towards the 
right bank of Iao Stream. 
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 Waikapu Stream at Waihee Ditch Intake:  A portion of the concrete dam near the middle of the 

diversion structure will be chipped away to create a small channel towards the right bank side of the 
intake grates (Photo 27).  The iron ‘H’ beam channel currently installed across the intake grates will 
remain in place; however, DAR has suggested that slower velocity and shallower flow across the 
concrete apron will promote biota migration. 

 Waikapu Stream at Reservoir 6 Intake:  The upstream berm of the diversion intake grates will be 
repaired with concrete to raise the water level (Photo 28).  WWC will install an iron ‘H’ beam 
channel across the width of the intake grates.  The eroded section in the concrete apron downstream 
of the intake will be left as is, but may be repaired if connectivity is not established after the bypass 
channel is installed. 

 

 

 
Photo 27. Diversion Intake structure to Waihee Ditch facing towards the right
bank on Waikapu Stream. 

 Photo 28. Reservoir 6 diversion intake grate across the stream channel, facing 
towards the right bank on Waikapu Stream. 

 
June 14, 2011:  Staff conducted quarterly data retrieval of stream and barometric transducer data. 
 
August 11, 2011:  Staff made a stream flow measurement as part of the rating curve development at the 
Spreckels Ditch site. 
 
September 26, 2011:  Staff conducted quarterly data retrieval of stream and barometric transducer data. 
 
October 19, 2011:  Staff installed a stream transducer on the lower Waihee River interim IFS site at 
Kahekili Hwy. 
 
November 1, 2011:  Staff conducted a follow-up field investigation with staff from DAR, WWC, and 
HC&S to review the completed diversion modifications and propose any revisions if needed (Photos 29-
33).  DAR staff has asked for a few more minor modifications to be made by WWC at the Spreckles 
Ditch Intake on Waihee River, Iao-Maniania Ditch Intake on Iao Stream, and the Waihee Ditch Intake on 
Waikapu Stream.  Commission staff will continue to coordinate with DAR, WWC, and HC&S on these 
matters. 

 
 

Upstream berm
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Photo 29. Completed modification at Waihee Ditch intake on Waihee River.  Photo 30. Completed modification at Spreckels Ditch intake on Waihee River. 
 

 

 

 
Photo 31. Completed modification at Iao-Maniania Ditch intake on Iao Stream.  Photo 32. Completed modification at Spreckels Ditch intake on Iao Stream. 
 

 

 

 
Photo 33. Completed modification at Waihee Ditch intake on Waikapu Stream.  Photo 34. Completed modification at Reservoir 6 intake on Waikapu Stream. 
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Preliminary information on South Waiehu Ditch:  The graph below depicts daily mean flow values in 
the Spreckels Side Ditch on South Waiehu Stream over the past 190 days (03/21/2011 to 09/26/2011). 
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Future Actions: 

 Staff will continue working with USGS on the completion of the rating curves and data transfer for 
east Maui and Na Wai Eha staff gages. 

 Staff will continue working with Kisters on the implementation of WISKI (time-series data 
management software) and the management of field data, refinement of the rating curves, and 
computation of various streamflow statistics. 
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      State of Hawaii
      Department of Land & Natural Resources
      Commission on Water Resource Management

East Maui Site Visit: Trip 1
2 Days (October 23-24, 2008)

Day 1: Thursday, October 23

Time Stream IIFS Site CWRM Action

7:30 Honopou B Site selection, pre-restoration flow measurement

10:30 Honopou A Site selection, pre-restoration flow measurement

1:00 Honopou Lunch.  Drive to Hanehoi.

2:30 Huelo A Site selection, pre-restoration flow measurement

7:00 Community meeting at Haiku Community Center

Day 2: Friday, October 24

Time Stream IIFS Site CWRM Action

7:30 Hanehoi B Site selection, pre-restoration flow measurement

9:30 Hanehoi C Site selection, flow measurement

12:00 Hanehoi Lunch.  Drive to Piinaau.

1:30 Palauhulu B Site selection, pre-restoration flow measurement

4:00 Wailuanui Locate USGS gaging station.  If time permits, site selection and pre-restoration flow measurement.

Disclaimer: Schedule and times may vary depending on field conditions (i.e. weather). Interested parties may 
attend site visits; however, participation may be limited due to vehicle limitations and hazardous conditions.

Last Updated: 10/17/2008 1 of 1



      State of Hawaii
      Department of Land & Natural Resources
      Commission on Water Resource Management

East Maui Site Visit: Trip 2
3 Days (October 27-29, 2008)

Day 1: Monday, October 27

Time Stream IIFS Site CWRM Action EMI Action

8:00 Honopou B Pre-restoration measurement

10:00 Honopou A Pre-restoration measurement.

12:00 Honopou Document release Lowrie ditch, open sluice gate for 1.1 mgd bypass

1:00 Honopou Document release Haiku ditch, build up berm on diversion to build up head for 
more flow through 3-four inch pipes

2:00 Honopou Lunch.  Drive to Huelo.

3:00 Huelo A Pre-restoration measurement

4:30 Hanehoi B Pre-restoration measurement

Disclaimer: Schedule and times may vary depending on field conditions (i.e. weather). Interested parties may 
attend site visits; however, participation may be limited due to vehicle limitations and hazardous conditions.

Last Updated: 12/17/2008 1 of 3



Day 2: Tuesday, October 28

Time Stream IIFS Site CWRM Action EMI Action

7:30 Honopou B Post-restoration measurement

9:30 Honopou A Post-restoration measurement.  Drive to Huelo.

11:30 Huelo Document release Haiku ditch, open sluice gate for .57 mgd bypass

12:30 Huelo Lunch

1:30 Hanehoi Document release Haiku ditch, open sluice gate for 0.41 mgd bypass

7:00 Keanae Community meeting Keanae Elementary

Disclaimer: Schedule and times may vary depending on field conditions (i.e. weather). Interested parties may 
attend site visits; however, participation may be limited due to vehicle limitations and hazardous conditions.

Last Updated: 12/17/2008 2 of 3



Day 3: Wednesday, October 29

Time Stream IIFS Site CWRM Action EMI Action

7:30 Huelo A Post-restoration measurement

9:00 Hanehoi B Post-restoration measurement

11:00 Hanehoi Drive to Wailuanui

12:30 Wailuanui Lunch

1:00 Wailuanui If not accomplished on Trip 1, site selection and flow 
measurement.

Disclaimer: Schedule and times may vary depending on field conditions (i.e. weather). Interested parties may 
attend site visits; however, participation may be limited due to vehicle limitations and hazardous conditions.

Last Updated: 12/17/2008 3 of 3



      State of Hawaii
      Department of Land & Natural Resources
      Commission on Water Resource Management

East Maui Site Visit: Trip 3
3 Days (November 17-19, 2008)

Day 1: Monday, November 17

Time Stream IIFS Site CWRM Action Alternative

7:30 Leave Kahului. Drive to Palauhulu.

9:00 Palauhulu B Pre-restoration measurement

11:30 Kano Select a site on Kano Stream.  Take pre-restoration 
measurement.

1:00 Lunch

2:00 Kano Document release: 
Koolau Ditch, open sluice gate at Kano

4:00 Wailuanui Flow measurement

Note on Public Attendance:  It is our understanding that a previous landslide covered part of the hiking trail leading to the Koolau Ditch intake on Kano 
Stream.  While EMI staff have tried to clear the debris and loose soil off the trail, a portion of the trail is still dangerous to cross.  Due to the hazardous 
conditions of the access roads and hiking trails to the ditch intakes (especially during rain), we will not accommodate public attendance for this day of the 
site visit.  CWRM staff plans to fully document the flow release at the Koolau Ditch intake on Kano Stream with video and photos.  These, along with field 
investigation reports, will be made available on the CWRM website following the field visit.  We greatly appreciate the public's continued understanding on
this matter.

Disclaimer: Schedule and times may vary depending on field conditions (i.e. weather). Interested parties may 
attend site visits; however, participation may be limited due to vehicle limitations and hazardous conditions.

Last Updated: 11/12/2008 1 of 3



Day 2: Tuesday, November 18

Time Stream IIFS Site CWRM Action

8:00 Leave Kahului. Drive to Waiokamilo.

9:30 Kualani Map out Kualani.  Visit dam 1 and Lakini taro loi.
(Contingent on access from private owners)

Plans scheduled for Day 3

Day 3: Wednesday, November 19

Time Stream IIFS Site CWRM Action

8:00 Leave Kahului. Drive to Palauhulu.

9:30 Palauhulu B Post-restoration measurement

11:00 Drive to Hanehoi Continue visit to Kualani Stream, dam 1, and Lakini taro loi

12:00 Huelo A Post-restoration measurement Continue visit to Kualani Stream, dam 1, and Lakini taro loi

1:30 Honopou B Post-restoration measurement Continue visit to Kualani Stream, dam 1, and Lakini taro loi

2:00 Honopou A Post-restoration measurement

3:00 Honopou Volumetric measurement of 3 pipes

Disclaimer: Schedule and times may vary depending on field conditions (i.e. weather). Interested parties may 
attend site visits; however, participation may be limited due to vehicle limitations and hazardous conditions.

Last Updated: 11/12/2008 2 of 3



Disclaimer: Schedule and times may vary depending on field conditions (i.e. weather). Interested parties may 
attend site visits; however, participation may be limited due to vehicle limitations and hazardous conditions.

Last Updated: 11/12/2008 3 of 3



East Maui Site Visit – Trip #4 
Scheduled Trip Date: December 8-10, 2008 
Conditions as of: Friday, December 5, 2008 
 
State of Hawaii, Commission on Water Resource Management 
Phone: (808) 587-0214 Toll-Free (Maui): 984-2400, Ext. 70214  
Fax: (808) 587-0219 E-mail: dlnr.cwrm@hawaii.gov 
Website: http://hawaii.gov/dlnr/cwrm 

 

Disclaimer:  Schedule may vary depending on field conditions (i.e. weather, time constraints, etc.). Interested parties 
may attend site visits; however, participation may be limited due to vehicle limitations and hazardous conditions. 

Day 1: Monday, December 8 

Item  Stream IIFS Site CWRM Action 

1 W. Wailuanui   Inspect the Koolau bypass sluice gates 

2 W. Wailuanui   Flow measurement 

3 E. Wailuanui   Inspect the Koolau bypass sluice gates 

4 E. Wailuanui   Flow measurement 

5 Kualani   Locate Kualani Stream from service road 

6 Waiokamilo   Locate and document EMI diversion on east Waiokamilo tributary  

    (formerly Kualani Stream intake) 

7 Wailuanui  A  Flow measurement 

 
 
Day 2: Tuesday, December 9 

Item Stream IIFS Site CWRM Action 

1 Wailuanui A  Flow measurement 

2 Palauhulu B  Flow measurement 

3 Waiokamilo   Document the Koolau Ditch diversion intakes 

4 Hanehoi B  If time permits, take flow measurement if stream is not dry 

5 Honopou   If time permits, take flow measurement at Haiku Ditch 

 
 
Day 3: Wednesday, December 10 

Item Stream IIFS Site CWRM Action 

1 Wailuanui  A  Flow measurement 

2 W. Wailuanui   Document the adjustment of the Koolau Ditch bypass sluice gate 

3 W. Wailuanui   Flow measurement 

4 E. Wailuanui   Document the adjustment of the Koolau Ditch bypass sluice gate 

5 E. Wailuanui   Flow measurement 

6 Kaleiomaui   Hike up the stream, tributary of Piinaau Stream, from service road 

7 Piinaau   Drive to Koolau Ditch diversion intake 

8 Waiokamilo   If time permits, drive to Akeke (Banana) Springs 

9 Hanehoi B  If not accomplished on Day 2, take flow measurement 

10 Honopou   If not accomplished on Day 2, take flow measurement at Haiku Ditch 



 

Weather Forecast 
National Weather Service Forecast Office, Honolulu, HI, 7-Day Zone Forecast: 
http://www.prh.noaa.gov/hnl/pages/ZFP.php 
 
WINDWARD HALEAKALA- INCLUDING...HANA...MAKAWAO 
346 AM HST FRI DEC 5 2008 
 
Today...Mostly sunny with scattered showers. Highs around 80 at the shore to around 67 at 5000 feet. 
East winds 10 to 15 mph. Chance of rain 50 percent. 
 
Tonight...Mostly cloudy with scattered showers. Lows around 62 at the shore to around 46 at 5000 feet. 
East winds 10 to 15 mph. Chance of rain 50 percent. 
 
Saturday...Mostly sunny with scattered showers. Highs around 80 at the shore to around 67 at 5000 feet. 
East winds 10 to 15 mph. Chance of rain 50 percent. 
 
Saturday Night...Partly cloudy. Scattered showers in the evening...then isolated showers after midnight. 
Haze through the night. Lows 45 to 68. Southeast winds 10 to 15 mph shifting to the southwest in the late 
evening and overnight. Chance of rain 40 percent. 
 
Sunday...Mostly sunny with isolated showers. Haze. Highs 62 to 80. Northeast winds around 10 mph. 
Chance of rain 20 percent. 
 
Sunday Night...Partly cloudy. Scattered showers in the evening... Then isolated showers after midnight. 
Haze through the night. Lows 44 to 68. East winds around 10 mph shifting to the southwest in the late 
evening and overnight. Chance of rain 40 percent. 
 
Monday...Haze in the morning. Mostly sunny with isolated showers. Highs 63 to 81. Northeast winds 
around 10 mph. Chance of rain 20 percent. 
 
Monday Night...Mostly clear. Lows 42 to 67. Light winds. 
 
Tuesday...Mostly sunny with isolated showers. Highs 62 to 80. Light winds. Chance of rain 20 percent. 
 
Tuesday Night...Mostly clear. Isolated showers in the evening. Haze after midnight. Lows 43 to 67. Light 
winds. Chance of rain 20 percent. 
 
Wednesday...Mostly sunny with isolated showers. Haze. Highs 63 to 81. South winds around 10 mph. 
Chance of rain 20 percent. 
 
Wednesday Night...Partly cloudy with isolated showers. Haze. Lows 43 to 67. Southeast winds around 
10 mph. Chance of rain 20 percent. 
 
Thursday...Mostly sunny with isolated showers. Haze. Highs 62 to 80. Southeast winds around 10 mph. 
Chance of rain 20 percent. 



East Maui Site Visit – Trip #5 
Scheduled Trip Date: February 9-11, 2009 
Conditions as of: Wednesday, February 4, 2009 
 
State of Hawaii, Commission on Water Resource Management 
Phone: (808) 587-0214 Toll-Free (Maui): 984-2400, Ext. 70214  
Fax: (808) 587-0219 E-mail: dlnr.cwrm@hawaii.gov 
Website: http://hawaii.gov/dlnr/cwrm 

 

Disclaimer:  Schedule may vary depending on field conditions (i.e. weather, time constraints, etc.). Interested parties 
may attend site visits; however, participation may be limited due to vehicle limitations and hazardous conditions. 

Day 1: Monday, February 9 

Item Time Stream / Area IIFS CWRM Action 

1 10:00 Wailuanui  Lakini:  
1) Where water is taken from Kualani Stream; and  
2) Auwai system and water flow through loi 

2 11:30 Wailuanui  Na Moku Project: 
1) Where water is taken from Waiokamilo Stream; and  
2) Auwai system and water flow through loi 

3 12:30 Wailuanui  Wailua Valley Taro Loi: 
1) Sources of water; 
2) Auwai system and water flow through loi; 
3) Bottom of Waikani Falls; and 
4) Where auwai join and flows back into the stream 

4 4:00 Waiokamilo  Terminal waterfall 
 
Day 2: Tuesday, February 10 

Item Time Stream / Area IIFS CWRM Action 

1 08:00 Honopou A Observe flow at IIFS site.  Flow measurement taken the 
following day. 

2 09:00 Palauhulu B Observe flow at IIFS site.  Flow measurement taken the 
following day. 

3 10:00 Waiokamilo  Hike mauka on main Waiokamilo Stream from Hana Highway.  
Identify diversions, and where Kualani and Waiokamilo Streams 
split. 

4 12:00 Wailuanui A Flow measurement. 

5 02:00 Piinaau  Identify where Palauhulu and Piinaau Streams join.   

6 02:30 Waiokamilo A Visit Dam 3 and the losing reaches above and below Dam 3. 

7 04:00 Keanae  Keanae Arboretum 
 
Day 3: Wednesday, February 11 

Item Time Stream / Area IIFS CWRM Action 

1 08:00 Honopou A Flow measurement. 

2 09:30 Huelo A Flow measurement. 

3 11:30 Palauhulu B Flow measurement. 

4 02:00 Wailuanui  Flow measurement. 

5 03:30 East Maui  Visit all streams on the way to Makapipi. 
 



 

Weather Forecast 
National Weather Service Forecast Office, Honolulu, HI, 7-Day Zone Forecast: 
http://www.prh.noaa.gov/hnl/pages/ZFP.php 
 
WINDWARD HALEAKALA- INCLUDING...HANA...MAKAWAO 
337 AM HST WED FEB 4 2009 
 
Today...Cloudy. Scattered showers in the morning...then numerous showers in the afternoon. Highs 
around 75 at the shore to around 66 at 5000 feet. East winds 10 to 20 mph. Chance of rain 70 percent. 
 
Tonight...Cloudy with numerous showers. Lows around 63 at the shore to around 48 at 5000 feet. East 
winds 10 to 15 mph. Chance of rain 70 percent. 
 
Thursday...Mostly cloudy with scattered showers. Highs around 76 at the shore to around 65 at 5000 
feet. East winds 10 to 15 mph. Chance of rain 50 percent. 
 
Thursday Night...Mostly cloudy with scattered showers. Lows 44 to 64. East winds around 10 mph. 
Chance of rain 50 percent. 
 
Friday...Mostly cloudy with scattered showers. Highs 63 to 77. East winds 10 to 15 mph. Chance of rain 
50 percent. 
 
Friday Night...Mostly cloudy with scattered showers. Lows 41 to 65. East winds 10 to 20 mph. Chance of 
rain 50 percent. 
 
Saturday...Mostly cloudy with scattered showers. Highs 62 to 77. East winds 10 to 15 mph. Chance of 
rain 50 percent. 
 
Saturday Night...Mostly cloudy with scattered showers. Lows 42 to 66. East winds 10 to 15 mph. Chance 
of rain 50 percent. 
 
Sunday...Partly sunny with scattered showers. Highs 62 to 79. East winds 10 to 15 mph. Chance of rain 
50 percent. 
 
Sunday Night...Mostly cloudy with scattered showers. Lows 43 to 66. East winds 15 to 20 mph. Chance 
of rain 50 percent. 
 
Monday...Partly sunny with scattered showers. Highs 61 to 80. East winds 15 to 20 mph. Chance of rain 
50 percent. 
 
Monday Night...Partly cloudy with scattered showers. Lows 43 to 64. East winds 15 to 20 mph. Chance 
of rain 50 percent. 
 
Tuesday...Partly sunny with scattered showers. Highs 61 to 80. East winds 15 to 20 mph. Chance of rain 
50 percent. 



East Maui Site Visit – Trip #7 
Scheduled Trip Date: April 6-8, 2009 
Conditions as of: Wednesday, April 1, 2009 
 
State of Hawaii, Commission on Water Resource Management 
Phone: (808) 587-0214 Toll-Free (Maui): 984-2400, Ext. 70214  
Fax: (808) 587-0219 E-mail: dlnr.cwrm@hawaii.gov 
Website: http://hawaii.gov/dlnr/cwrm 

 

Disclaimer:  Schedule may vary depending on field conditions (i.e. weather, time constraints, etc.). Interested parties 
may attend site visits; however, participation may be limited due to vehicle limitations and hazardous conditions. 

The objective of this Maui site visit will be to meet with those interests that rely upon the East Maui 
Irrigation system for delivery of water, including farmers at the County’s Kula Agricultural Park, the 
Department of Water Supply, and Hawaiian Commercial & Sugar Company (HC&S). 

Day 1: Monday, April 6 

Staff will be meeting with representatives of the Maui County Farm Bureau and County Office of 
Economic Development to tour the Kula Agricultural Park and meet with farmers and ranchers in the 
Upcountry region. 
 
Day 2: Tuesday, April 7 

Staff will be meeting with the Maui Department of Water Supply to visit the Olinda, Piiholo, and Kamole 
Weir surface water treatment facilities. 
 
Day 3: Wednesday, April 8 

Staff will be meeting with HC&S representatives to learn more about their mill operations, sugar 
processing, hydroelectric facilities, field operations, and watering procedures. 



 

Weather Forecast 
National Weather Service Forecast Office, Honolulu, HI, 7-Day Zone Forecast: 
http://www.prh.noaa.gov/hnl/pages/ZFP.php 
 
1 Miles ENE Pukalani HI 
440 PM HST WED APR 1 2009 
 
Today...Cloudy. Scattered showers in the morning...then numerous showers in the afternoon. 
Highs around 75 at the shore to around 66 at 5000 feet. East winds 10 to 20 mph. Chance of 
rain 70 percent. 
 
Tonight...Cloudy with numerous showers. Lows around 63 at the shore to around 48 at 5000 
feet. East winds 10 to 15 mph. Chance of rain 70 percent. 
 
Thursday...Mostly cloudy with scattered showers. Highs around 76 at the shore to around 65 at 
5000 feet. East winds 10 to 15 mph. Chance of rain 50 percent. 
 
Thursday Night...Mostly cloudy with scattered showers. Lows 44 to 64. East winds around 10 
mph. Chance of rain 50 percent. 
 
Friday...Mostly cloudy with scattered showers. Highs 63 to 77. East winds 10 to 15 mph. 
Chance of rain 50 percent. 
 
Friday Night...Mostly cloudy with scattered showers. Lows 41 to 65. East winds 10 to 20 mph. 
Chance of rain 50 percent. 
 
Saturday...Mostly cloudy with scattered showers. Highs 62 to 77. East winds 10 to 15 mph. 
Chance of rain 50 percent. 
 
Saturday Night...Mostly cloudy with scattered showers. Lows 42 to 66. East winds 10 to 15 
mph. Chance of rain 50 percent. 
 
Sunday...Partly sunny with scattered showers. Highs 62 to 79. East winds 10 to 15 mph. 
Chance of rain 50 percent. 
 
Sunday Night...Mostly cloudy with scattered showers. Lows 43 to 66. East winds 15 to 20 mph. 
Chance of rain 50 percent. 
 
Monday...Partly sunny with scattered showers. Highs 61 to 80. East winds 15 to 20 mph. 
Chance of rain 50 percent. 
 
Monday Night...Partly cloudy with scattered showers. Lows 43 to 64. East winds 15 to 20 mph. 
Chance of rain 50 percent. 
 
Tuesday...Partly sunny with scattered showers. Highs 61 to 80. East winds 15 to 20 mph. 
Chance of rain 50 percent. 



Commission on Water Resource Management 
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FEBRUARY 15-17, 2011 

 
 
 

FIELD INVESTIGATION ITINERARY: 
Island of Maui 
 
Day 1: Tuesday, February 15 
Time Action 
07:30 Arrive on Maui 
08:30 Conduct water level and CTD survey of Waiehu deep monitor well. 
10:30 Conduct water level and CTD survey of Iao deep monitor well. 
13:00 Conduct water level survey of Mahinahina deep monitor well. 
 
 
Day 2: Wednesday, February 16 
Time Action 
07:30 Pick-up gate keys from EMI, Mark Vaught. 
09:00 Install barometric pressure transducer at Waiohue. 
10:00 Install pressure transducer at East Wailuaiki. 
11:00 Install barometric pressure transducer at Palauhulu; Download field camera. 
12:00 Install field camera and staff plate at Palauhulu upper site. 
16:30 Install barometric pressure transducer at Honopou. 
 ** If can’t get to Honopou, then complete on Thursday afternoon. 
 
 
Day 3: Thursday, February 17 
Time Action 
08:30 Meet Garret Hew at South Waiehu 
 Measure flow in Spreckels Side Ditch at South Waiehu. 
 Install barometric pressure transducer at South Waiehu. 
 Download pressure transducer at South Waiehu. 
 
 
 
 



Commission on Water Resource Management 
Stream Protection and Management Branch 

MARCH 21-23, 2011 

 
 
 

FIELD INVESTIGATION ITINERARY: 
Island of Maui 
 
Day 1: Monday, March 21 
Time Action 
07:00 Arrive on Maui 
08:00 Meet WWC at Waihee to download pressure transducer and field camera data. 
09:30 Meet HC&S at South Waiehu. 
 Take flow measurement in Spreckels side ditch. 
 Download pressure transducers. 
11:00 Waiehu – Download stream transducer. 
12:00 Conduct reconnaissance of North Waiehu Stream. 
15:00 Meet with Les Nakama and David Singer. 
 
Day 2: Tuesday, March 22 
Time Action 
07:30 Pick-up keys from EMI 
08:00 Hanehoi – Download stream transducer and make streamflow measurement. 
11:00 Palauhulu – Download field camera and install staff gage. 
15:00 Honopou – Download stream and barometric pressure transducers. 
 
Day 3: Wednesday, March 23 
Time Action 
08:00 Head out to East Maui 
09:30 Waiohue – Download stream and barometric pressure transducers. 
10:30 East Wailuaiki – Download stream transducer. 
11:00 West Wailuaiki – Download stream transducer. 
11:30 Wailuanui – Download field camera and stream transducer. 
12:30 Palauhulu – Download field camera, stream and barometric pressure transducers. 
14:00 Waikamoi – Download stream transducer. 
 
 
Note: This itinerary is tentative and subject to change depending upon weather and conditions in the field. 



Commission on Water Resource Management 
Stream Protection and Management Branch 

APRIL 25-27, 2011 

 
 
 

FIELD INVESTIGATION ITINERARY: 
Island of Maui 
 
The purpose of this field investigation is for Hawaiian Commercial & Sugar Co. (HC&S), Wailuku Water 
Co. (WWC), Division of Aquatic Resources (DAR), and CWRM staff to meet in the field to discuss and 
agree upon specific diversion modifications to achieve biological connectivity for streams in Na Wai Eha 
and East Maui. 
 
Day 1: Monday, April 25 (Na Wai Eha) 
Time Action 
0900 Meet at end of Waihee Valley Rd. 

Spreckels Ditch and Waihee Ditch intakes on Waihee River. 
1100 Spreckels Ditch intake on South Waiehu Stream. 
1200 Lunch at Kepaniwai Park. 
1300 Iao-Maniania Ditch intake on Iao Stream. 
1400 Spreckels Ditch intake on Iao Stream. 
1500 Waihee Ditch and Reservoir 6 intakes on Waikapu Stream. 
 
Day 2: Tuesday, April 26 
Time Action 
0830 Meet at Hanawi Stream on Hana Hwy. (near pump house). 
0900 Koolau Ditch intake on Hanawi Stream. 
1030 Koolau Ditch intake on Waiohue Stream. 
1130 Lunch. 
1230 Koolau Ditch intake on East Wailuaiki Stream. 
1330 Koolau Ditch intake on West Wailuaiki Stream. 
1500 Center Ditch intake on Waikamoi Stream. 
 
Day 3: Wednesday, April 27 
Time Action 
0830 Meet at Haiku Ditch on Honopou Stream. 
1000 Wailoa Ditch and New Hamakua Ditch on Honopou Stream. 
1200 End of field investigation. 
 
 
Note: This itinerary is tentative and subject to change depending upon weather and conditions in the field. 



Commission on Water Resource Management 

Stream Protection and Management Branch 

June 13-15, 2013 

 
 

 

FIELD INVESTIGATION ITINERARY: 
Quarterly Monitoring Trip 

 
Day 1: Monday, June 13 

Time Action 

0900 Log Waiehu Deep Monitoring Well 

1100 Log Iao Deep Monitoring Well 

1400 Log Mahinahina Well 

 

Day 2: Tuesday, June 14 

Time Action 

0730 Pick-up keys from EMI. 

0800 Hanehoi – Download stream transducer.  

1000 Waiohue – Download stream and barometric pressure transducers. 

1030 East Wailuaiki – Download stream transducer. 

1100 West Wailuaiki – Download stream transducer. 

1130 Wailuanui – Download stream transducer. 

1300 Palauhulu (Upper) – Download field camera. 

1400 Palauhulu – Download stream and barometric pressure transducers. 

1500 Waikamoi – Download stream transducer. 

1600 Honopou – Download stream and barometric pressure transducers. 

 

Day 3: Wednesday, June 15 

Time Action 

0800 Meet WWC at gate to Waihee River. 

0830 Waihee – Download field camera and stream transducer. 

1000 Waiehu – Download stream transducer. 

1030 Meet HC&S at bridge. 

1100 Spreckels Ditch intake at South Waiehu – Measure ditch flow and download stream and 

barometric pressure transducers. 

 

 
Note: This itinerary is tentative and subject to change depending upon weather and conditions in the field. 



Commission on Water Resource Management 
Stream Protection and Management Branch 

SEPTEMBER 26-28, 2011 

 
 
 

FIELD INVESTIGATION ITINERARY: 
Island of Maui 
 
Quarterly monitoring trip. 
 
Day 1: Monday, September 26 
Time Action 
0900 Meet WWC at gate to Waihee River 
0930 Waihee – Download field camera and stream transducer. 
1030 Waiehu – Download stream transducer and measure stream flow. 
1200 Meet HC&S at gate at Spreckels Ditch. 
1230 Spreckels Ditch intake at South Waiehu – Measure ditch flow and download stream and 

barometric pressure transducers. 
 
Day 2: Tuesday, September 27 
Time Action 
0730 Pick-up keys from EMI. 
0800 Hanehoi – Download stream transducer. 
1000 Waiohue – Download stream and barometric pressure transducers 
1030 East Wailuaiki – Download stream transducer. 
1100 West Wailuaiki – Download stream transducer. 
1130 Wailuanui – Download field camera and stream transducer. 
1300 Palauhulu (Upper) – Download field camera. 
1400 Palauhulu – Download stream and barometric pressure transducers. 
1500 Waikamoi – Download stream transducer. 
1600 Honopou – Download stream and barometric pressure transducers. 
 
Day 3: Wednesday, September 28 
Time Action 
0800 Return keys to EMI. 
1000 Meet with the Nahiku community. 
1300 Measure streamflows at various sites and download transducers at any remaining locations. 
 
 
 
Note: This itinerary is tentative and subject to change depending upon weather and conditions in the field. 



Commission on Water Resource Management 
Stream Protection and Management Branch 

NOVEMBER 1-3, 2011 

 
 
 

FIELD INVESTIGATION ITINERARY: 
Island of Maui 
 
The purpose of this field investigation is for Hawaiian Commercial & Sugar Co. (HC&S), Wailuku Water 
Co. (WWC), Division of Aquatic Resources (DAR), and CWRM staff to meet in the field and assess 
diversion modifications for biological connectivity on streams in Na Wai Eha and East Maui.  Day 2 will 
also include implementation of winter season water releases to meet interim IFS on Waiohue, East 
Wailuaiki, West Wailuaiki, and Waikamoi streams in East Maui. 
 
Day 1:  Tuesday, November 1 
Time Action 
0900 Meet at end of Waihee Valley Rd. 

Spreckels Ditch and Waihee Ditch intakes on Waihee River. 
1100 Iao-Maniania Ditch intake on Iao Stream. 
1200 Lunch at Kepaniwai Park. 
1300 Spreckels Ditch intake on Iao Stream. 
1400 Waihee Ditch and Reservoir 6 intakes on Waikapu Stream. 
 
Day 2: Wednesday, November 2 
Time Action 
0730 Meet at access gate on Hana Hwy. before Hanawi Stream. 
0800 Koolau Ditch intake on Hanawi Stream. 
0930 Koolau Ditch intake on Waiohue Stream. 
1100 Koolau Ditch intake on East Wailuaiki Stream. 
1230 Lunch. 
1300 Koolau Ditch intake on West Wailuaiki Stream. 
1400 Center Ditch intake on Waikamoi Stream. 
1600 Haiku Ditch intake on Honopou Stream. 
 
Day 3: Thursday, November 3 (CWRM/DAR staff only) 
Time Action 
0900 Measure post-release streamflows at IFS sites: Waiohue Stream. 
1000 East Wailuaiki Stream 
1100 West Wailuaiki Stream 
1200 Waikamoi Stream 
 
 
Note: This itinerary is tentative and subject to change depending upon weather and conditions in the field. 



Commission on Water Resource Management 
Stream Protection and Management Branch 

DECEMBER 12-14, 2011 

 
 
 

FIELD INVESTIGATION ITINERARY: 
Island of Maui 
 
Quarterly monitoring trip.  Day 3 will also include adjusting the East Maui Irrigation Co. (EMI) gates at 
East and West Wailuanui Stream diversions to ensure compliance with the interim instream flow 
standards while allowing EMI to divert water at high flows. 
 
Day 1:  Monday, December 12 
Time Action 
1000 Meet WWC at gate to Waihee River 
1015 Waihee – Download field camera and stream transducer. 

WWC will take the Deputy to Spreckels Intake on Waihee, while staff conducts fieldwork. 
1045 WWC will take Deputy and staff to North Waiehu kuleana pipe on Waihee Ditch. 
1130 Waihee at Kahekili Hwy. – Download stream transducer. 
1300 Meet HC&S at gate at Spreckels Ditch. 

WWC will continue on with the Deputy to Waihee Ditch and Spreckels Ditch Intakes on Iao, and 
Reservoir 6 and Waihee Ditch Intakes on Waikapu. 

1330 Spreckels Ditch intake at South Waiehu – Measure ditch flow and download stream and 
barometric pressure transducers. 

1430 Waiehu – Download stream transducer and measure stream flow. 
Staff will meet up with WWC when complete. 

 
Day 2: Tuesday, December 13 
Time Action 
0730 Pick-up keys from EMI. 
0800 Hanehoi – Download stream transducer. 
1000 Waiohue – Download stream and barometric pressure transducers, measure streamflow. 
1100 East Wailuaiki – Download stream transducer and measure streamflow. 
1200 West Wailuaiki – Download stream transducer and measure streamflow. 
1300 Wailuanui – Download field camera and stream transducer. 
1400 Palauhulu (Upper) – Download field camera. 
1600 Palauhulu – Download stream and barometric pressure transducers. 
1630 Waikamoi – Download stream transducer. 
 
Day 3: Wednesday, December 14 
Time Action 
0900 Meet EMI at Wailuaiki gate on Hana Hwy.  Return EMI keys. 
0930 Perform gate adjustments at East and West Wailuanui diversion gates. 
1100 Measure post-release streamflows at IFS sites: Waiohue Stream, East Wailuaiki, West Wailuaiki 

and Waikamoi. 
 Perform any remaining tasks not completed on Day 2. 
1500 Honopou – Download stream and barometric pressure transducers. 
 
 
Note: This itinerary is tentative and subject to change depending upon weather and conditions in the field. 



Commission on Water Resource Management 
Stream Protection and Management Branch 

MARCH 29-30, 2011 

 
 
 

FIELD INVESTIGATION ITINERARY: 
Island of Maui 
 
Quarterly monitoring trip. 
 
Day 1:  Thursday, March 29 
Time Action 
0800 Pick-up keys from EMI. 
0830 Hanehoi – Download stream transducer. 
1000 Waiohue – Download stream and barometric pressure transducers. 
1100 East Wailuaiki – Download stream transducer. 
1200 West Wailuaiki – Download stream transducer. 
1300 Wailuanui – Download stream transducer. 
1400 Palauhulu – Download stream and barometric pressure transducers. 
1500 Waikamoi – Download stream transducer. 
1600 Honopou – Download stream transducer. 
 
Day 2: Friday, March 30 
Time Action 
0800 Meet WWC at Cane Haul Road intersection.  View North Waiehu Stream Intake to Waihee 

Ditch. 
0930 Go to Waihee Valley with WWC. 
0945 Waihee below Spreckels Ditch – Download field camera and stream transducer. 
1030 Waihee at Kahekili Hwy. – Download stream transducer. 
1300 Meet HC&S at gate at Spreckels Ditch. 
1330 Spreckels Ditch intake at South Waiehu – Measure ditch flow and download stream and 

barometric pressure transducers.  Reinstall barometric transducer. 
1500 Waiehu – Download stream transducer. 
 
 
Note: This itinerary is tentative and subject to change depending upon weather and conditions in the field. 



Commission on Water Resource Management 
Stream Protection and Management Branch 

MAY 1-2, 2012 

 
 
 

FIELD INVESTIGATION ITINERARY: 
Island of Maui 
 
The purpose of this field investigation is as follows: 1) Accompany Nahiku Community Association 
(NCA) representatives and East Maui Irrigation Co. (EMI) staff on a site visit of the Makapipi Stream 
diversion to the Koolau Ditch; 2) Accompany EMI in their implementation of summer season IFS and 
closing sluice gates on Waiohue, East Wailuaiki, West Wailuaiki, and Waikamoi streams in East Maui; 
and 3) Accompany U.S. Geological Survey staff on a site visit of Honokowai Stream in West Maui. 
 
Day 1:  Tuesday, May 1 
Time Action 
0700 Arrive on Maui, pick up car/equipment, head out to east Maui 
0945 Meet NCA and EMI on Hana Hwy. at Makapipi Stream 
1130 Meet EMI on Hana Hwy. at gate to Waiohue Stream. 

Action at Waiohue Stream. 
1200 Head to Wailuaiki gate. 

Lunch. 
Action at East Wailuaiki and West Wailuaiki. 

1300 Head to Waikamoi gate. 
Action at Waikamoi Stream. 

 
Day 2: Wednesday, May 2 
Time Action 
0700 Meet USGS staff at location to be determined 
0730 Head to Honokowai Stream to accompany USGS to measurement sites. 
1200 Lunch. 
1400 Head to Wahikuli Stream and USGS measurement site, if time permits (need to be at Kahului 

Airport by 1600). 
1700 Depart to Honolulu. 
 
 
Note: This itinerary is tentative and subject to change depending upon weather and conditions in the field. 



Commission on Water Resource Management 
Stream Protection and Management Branch 

JUNE 13-14, 2012 

 
 
 

FIELD INVESTIGATION ITINERARY: 
Island of Maui 
 
Day 1: Wednesday, June 13 
Time Action 
0700 Arrive on Maui 
0830 Meet WWC at Waihee Valley Rd. gate. 
0845 Waihee – Download stream transducer and make streamflow measurement. 
1100 South Waiehu – Meet HC&S at gate at Spreckels Ditch. 
 Spreckels Ditch intake at South Waiehu – Download stream/baro transducers and make ditch 

flow measurement. 
 Waiehu – Download stream transducer. 
1300 Pick-up keys from EMI. 
1400 Hanehoi – Download stream transducer and make streamflow measurement. 
1530 Honopou – Download stream/baro transducers and make streamflow measurement. 
 
Day 2: Thursday, June 14 
Time Action 
0730 Drop-off keys at EMI 
0900 Waiohue – Download stream/baro transducers and make streamflow measurement. 
1030 East Wailuaiki – Download stream transducer and make streamflow measurement. 
1200 West Wailuaiki – Download stream transducer and make streamflow measurement. 
1400 Wailuanui – Download stream transducer. 
1500 Palauhulu – Download stream/baro transducers. 
1600 Waikamoi – Download stream transducer. 
 
 
Note: This itinerary is tentative and subject to change depending upon weather and conditions in the field. 



Commission on Water Resource Management 
Stream Protection and Management Branch 

SEPTEMBER 18-19, 2012 

 
 
 

FIELD INVESTIGATION ITINERARY: 
Island of Maui 
 
Day 1: Tuesday, September 18 
Time Action 
0700 Arrive on Maui 
0830 Pick-up keys from EMI. 
0930 Hanehoi – Download stream transducer. 
1100 Waiohue – Download stream/baro transducers. 
1130 East Wailuaiki – Download stream transducer. 
1200 West Wailuaiki – Download stream transducer. 
1300 Wailuanui – Download stream transducer. 
1400 Palauhulu – Download stream/baro transducers. 
1430 Waikamoi – Download stream transducer. 
1600 Honopou – Download stream/baro transducers. 
 
Day 2: Wednesday, September 19 
Time Action 
0800 Drop-off keys at EMI 
0900 Meet WWC at Waihee Valley Rd. gate. 
0915 Waihee – Download stream transducer. 
1100 South Waiehu – Meet HC&S at gate at Spreckels Ditch. 
1115 Spreckels Ditch intake at South Waiehu – Download stream/baro transducers and make ditch 

flow measurement. 
1200 Waiehu – Download stream transducer. 
1300 Drop-off keys at WWC. 
 
 
Note: This itinerary is tentative and subject to change depending upon weather and conditions in the field. 



Commission on Water Resource Management 
Stream Protection and Management Branch 

MARCH 21-22, 2013 

 
 
 

FIELD INVESTIGATION ITINERARY: 
Island of Maui 
 
Day 1: Thursday, March 21 
Time Action 
0800 Arrive on Maui 
0900 Meet WWC at Waihee Valley Rd. gate. 
0915 Waihee – Download stream transducer. 
1000 Waiehu – Download stream transducer. 
1100 South Waiehu – Meet HC&S at gate at Spreckels Ditch. 
1115 Spreckels Ditch intake at South Waiehu – Download stream/baro transducers.  Ditch flow 

measurement will be optional 
1200 Drop-off keys at WWC. 
1400 Pick-up keys from EMI. 
1500 Hanehoi – Download stream transducer. 
1600 Honopou – Download stream/baro transducers. 
 
Day 2: Friday, March22 
Time Action 
0800 Drop-off keys at EMI 
1000 Waiohue – Download stream/baro transducers. 
1130 East Wailuaiki – Download stream transducer. 
1200 West Wailuaiki – Download stream transducer. 
1300 Wailuanui – Download stream transducer. 
1400 Palauhulu – Download stream/baro transducers. 
1430 Waikamoi – Download stream transducer. 
 
 
Note: This itinerary is tentative and subject to change depending upon weather and conditions in the field. 



Commission on Water Resource Management 
Stream Protection and Management Branch 

SEPTEMBER 16-17, 2013 

 
 
 

FIELD INVESTIGATION ITINERARY: 
Island of Maui 
 
Day 1:  Monday, September 16 
Time Action 
0700 Arrive on Maui 
0830 CWRM Staff to conduct a class presentation 
1030 Meet Wailuku Water Company staff at end of Waihee Valley Road 
1100 Waihee – Download stream transducer. 
1130 South Waiehu – Meet HC&S at gate at Spreckels Ditch. 
1130 Waiehu – Download stream transducer. 
1215 Spreckels Ditch intake at South Waiehu – Download stream/baro transducers. 
1300 Drop-off keys at WWC. 
1400 Pick-up keys from EMI. 
1500 Hanehoi – Download stream transducer. 
1630 Honopou – Download stream/baro transducers. 
 
Day 2:  Tuesday, September 17 
Time Action 
0900 Meet EMI at East Wailuanui Gate. 
 Conduct adjustment of East Wailuanui gate. 
1100 Waiohue – Download stream/baro transducers. 
1200 East Wailuaiki – Download stream transducer. 
1300 West Wailuaiki – Download stream transducer. 
1400 Wailuanui – Download stream transducer. 
1500 Palauhulu – Download stream/baro transducers. 
1600 Waikamoi – Download stream transducer. 
 
 
Note: This itinerary is tentative and subject to change depending upon weather and conditions in the field. 



Commission on Water Resource Management 
Stream Protection and Management Branch 

DECEMBER 15-17, 2014 

 
 
 

 

FIELD INVESTIGATION ITINERARY: 
Island of Maui 
 
Monday, December 15 
Time Action 
 
DEAN & REBECCA 
0700 Arrive on Maui (Pick-up rental car) 

0900 Meet DOCARE at Honolua Bay lookout 

0930 Conduct site investigation of Honokohau Valley, Ching’s Dam 

1200 Upon completion of site investigation, meet up with Ayron and Malie. 

 
AYRON & MALIE 
0700 Arrive on Maui (Pick-up DOFAW vehicle) 

0800 Get equipment from DAR 

0900 Meet WWC at Waihee Valley Rd. gate. 
Waihee River below Spreckels Ditch – Measure streamflow and download transducers. 

1030 Meet HC&S at Cane Haul Rd. gate. 
Spreckels Ditch Intake at South Waiehu – Measure streamflow and download transducers. 

1130 Waiehu Stream below Confluence (at Cane Haul Rd. Bridge) – Measure streamflow and 
download transducers. 

1230 Lunch 

1330 Iao Stream at Kepaniwai Park – Measure streamflow and download transducers. 

1500 Waikapu Stream at elev 600 feet – Measure streamflow and download transducers. Discuss IIFS 
staff plate installation site location. 

1600 If not raining, try to get a streamflow measurement on Iao Stream at Waiehu Beach Road Bridge. 

 
Tuesday, December 16 
Time Action 
0700 Pick-up keys at EMI 

0800 Hanehoi – Measure streamflow and download transducers. 

1000 Makapipi – Meet with residents 

1100 Check out stream gages on Makapipi Stream 

1200 Check out Hanawi Stream and others while driving back west. 

1300 Lunch 

1400 Palauhulu – Measure streamflow and download transducers, reinstall staff plate. 

1530 Honopou – Meet with residents 



Commission on Water Resource Management 
Stream Protection and Management Branch 

DECEMBER 15-17, 2014 

 
 
 

 

1600 Honopou – Measure streamflow and download transducers. 

 
Wednesday, December 17 
Time Action 
0800 Return keys to EMI 

0930 Waiohue – Measure streamflow and download transducers. 

1030 East Wailuaiki – Measure streamflow and download transducers. 

1130 West Wailuaiki – Measure streamflow and download transducers. 

1230 Lunch 

1330 Wailuanui – Measure streamflow and download transducers. 

1500 Waikamoi – Measure streamflow and download transducers. 

1700 Return equipment to DAR. 

1830 Depart for Honolulu 
 
Note: This itinerary is tentative and subject to change depending upon weather and conditions in the field. 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008102301 (East Maui, Honopou IIFS Site A) 

Date of Field Investigation: October 23, 2008 Time (24-hour): 0500 - 0930 
CWRM Staff: Dean Uyeno, Ken Kawahara, Chui Ling Cheng 
Individuals Present: Agency staff - Matt Wong (USGS-Maui field technician), Skippy Hau (DAR staff); 

Honopou community - Lynn Scott, Beatrice Kekahuna, Sanford Kekahuna, Boni Kekahuna, and 
Wanda Vierra 

Hydrologic Unit: Honopou (6034) 
Stream Name: Honopou Stream 
Findings:
CWRM staff departed Oahu for Maui at 0500 hours.  On Maui, staff picked up vehicle at the Division of Forestry and 
Wildlife (DOFAW) base yard.  Then, met with Skippy Hau at the Division of Aquatic Resources (DAR) base yard.  
CWRM staff and Skippy drove (in one vehicle) to the USGS warehouse to meet with Matt Wong, who chose to take his 
own vehicle for the entire field visit.  CWRM staff, Skippy Hau and Matt Wong will be referred as the staff crew in the 
remainder of this report. 

At approximately 0800 hours, staff crew met with members of the Honopou community at the Haiku Ditch diversion on 
Honopou Stream.  Everyone then drove to the bridge that crosses Honopou Stream further downstream.  Staff crew 
evaluated the section of the stream from the pond upstream to the bridge.  Matt Wong recommended two locations: 1) 
one for flow measurement; and 2) another with a gage pool to record gage height as well as for the possible installation 
of a staff gage.  Together, these represent interim instream flow standard (IIFS) Site A as indicated in the staff submittal. 
The flow measurement location is approximately 60 feet upstream of the gage pool.  The gage pool is approximately 10 
feet upstream from the bridge, and is bounded by a concrete wall.  Matt inspected the concrete wall and noted a minor 
leakage in the wall, towards the right stream bank.   

Under Matt Wong’s supervision, staff crew prepared the site for flow measurement.  The site was flagged with yellow 
tape, labeled with the stream name, IIFS site, and the date.  While CWRM staff and Skippy Hau were taking the flow 
measurement, Matt Wong set up a reference point at the gage pool downstream to record changes in gage height (if 
any) during the flow measurement.  Matt used a hammer drill to install an anchor bolt to the old staff plate structure, 
concrete-reinforced masonry (CRM), on the right stream bank, then used red spray paint to mark the site.  Staff crew 
completed the entire flow measurement in 40 minutes.  Gage height readings were taken at the downstream gage pool 
at the start and finish of flow measurement.  In addition to flow measurement, staff crew also recorded wind velocity, air 
temperature, water temperature and weather conditions.  As computed back in the Honolulu Office, the flow at IIFS Site 
A was 0.229 cubic feet per second (0.148 million gallons per day), with a gage height change of +0.01 feet. 

Staff crew left Honopou IIFS Site A at approximately 0930 hours, and continued further downstream to select IIFS Site B 
on Honopou Stream.  Refer to Field Investigation Report FI2008102302 (East Maui, Honopou IIFS Site B) for more 
information.

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20081023001 Bridge crossing Honopou Stream. 
20081023002 Gage pool and concrete wall on Honopou Stream. 
20081023003 Right bank of the gage pool where the reference point was set, Honopou Stream.  
20081023004 Gage pool and concrete wall taken from the left bank of Honopou Stream. 
20081023006 Staff crew setting up flow measuring station on Honopou Stream. 
20081023008 Staff crew setting up flow measuring station on Honopou Stream. 
20081023010 Staff crew conducting flow measurement on Honopou Stream. 
20081023013 Wading rod and measuring tape indicating height of water level on Honopou Stream. 
20081023014 Chui Ling Cheng recording flow measurement on Honopou Stream with the help of Matt Wong. 
20081023016 Dean Uyeno adjusting the wading rod during flow measurement on Honopou Stream. 
20081023017 Staff crew conducting flow measurement on Honopou Stream. 
20081023019 Staff crew conducting flow measurement on Honopou Stream. 
20081023020 Matt Wong installing anchor bolt into rock as the reference point on Honopou Stream. 

FI2008102301 - Page 1 of 6
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20081023021 Matt Wong installing anchor bolt into rock as the reference point on Honopou Stream. 
20081023023 Dean Uyeno and Matt Wong conducting flow measurement on Honopou Stream. 
20081023026 Dean Uyeno conducting flow measurement on Honopou Stream. 
20081023028 Staff crew conducting flow measurement on Honopou Stream.  Also in the photo are members from the 

Kekahuna family. 
20081023032 Chui Ling Cheng taking wind velocity measurement on Honopou Stream. 
20081023033 Skippy Hau taking water temperature measurement on Honopou Stream. 
20081023035 Matt Wong taking gage height measurement on Honopou Stream. 
20081023036 Matt Wong taking gage height measurement on Honopou Stream. 
20081023037 Matt Wong explaining to CWRM staff how to take gage height measurement on Honopou Stream. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
6 20.916212 -156.245203 Bridge on Honopou Stream 
7 20.916187 -156.245174 IIFS Site A Reference Point on Honopou Stream 
8 20.916096 -156.245077 IIFS Site A Flow Measurement on Honopou Stream 

Attachments:
Brief Description:
1. Image Contact Sheet 
2. Discharge Measurement and Gage Inspection Notes 

Recommendations: 

FI2008102301 - Page 2 of 6



20081023001.JPG 20081023002.JPG 20081023003.JPG

20081023004.JPG 20081023006.JPG 20081023008.JPG

20081023010.JPG 20081023013.JPG 20081023014.JPG
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008102302 (East Maui, Honopou IIFS Site B)

Date of Field Investigation: October 23, 2008 Time (24-hour): 0930 - 1230 
CWRM Staff: Dean Uyeno, Ken Kawahara, Chui Ling Cheng 
Individuals Present: Agency staff - Matt Wong (USGS-Maui field technician), Skippy Hau (DAR staff); 

Honopou community - Lynn Scott, Beatrice Kekahuna, Sanford Kekahuna, Boni Kekahuna, and 
Wanda Vierra 

Hydrologic Unit: Honopou (6034) 
Stream Name: Honopou Stream 
Findings:
At 0930 hours, the staff crew (CWRM staff, Skippy Hau and Matt Wong) and members from the Honopou community 
drove to Beatrice Kekahuna’s property.  Starting from the Kekahuna’s loi, everyone hiked along Honopou Stream to 
where it meets with tributary Puniawa Stream.  Matt evaluated that length of the stream and recommended two 
locations: 1) one for flow measurement; and 2) another with a gage pool to record gage height as well as for the 
possible installation of a staff gage.  Together, these represent interim instream flow standard (IIFS) Site B as indicated 
in the staff submittal.  The flow measurement location is approximately 15 feet downstream of the gage pool.  The gage 
pool is bounded by a concrete-reinforced masonry (CRM) wall.  Matt inspected the CRM wall and found a 6.5 inch 
(O.D.) PVC pipe that extended from the pool to the other side of the concrete wall.  When Matt removed some of the 
sediment that was blocking the upstream end of the pipe, water began flowing through the pipe.  In order to stabilize the 
gage pool for more accurate gage height reading, staff crew plugged the pipe with rocks and sediment.  CWRM staff 
planned to cap the pipe to permanently block water flow through the pipe.   

Under Matt Wong’s supervision, the staff crew prepared the site for flow measurement.  The site was flagged with yellow 
tape, labeled with the stream name, IIFS site, and the date.  While CWRM staff and Skippy Hau were taking the flow 
measurement, Matt Wong set up a reference point at the gage pool upstream to record changes in gage height (if any) 
during the flow measurement.  Matt used a hammer drill to install an anchor bolt to a rock on the stream bank, then used 
red spray paint to mark the site.  Staff crew completed the entire flow measurement in 20 minutes.  Gage height 
readings were taken at the start and finish of flow measurement.  In addition to flow measurement, staff crew also 
recorded wind velocity, air temperature, water temperature and weather conditions.  As computed back in the Honolulu 
Office, the flow at IIFS Site B was 0.189 cubic feet per second (0.122 million gallons per day), with no change in gage 
height.

During the flow measurement, Ken Kawahara noticed a property near the IIFS Site.  He asked Lynn Scott if it was 
possible to meet the owner of the property.  Ken and Lynn met with the owner, Melissa Souza, and asked if Ken could 
park the vehicle at her place.  He also asked Ms. Souza if CWRM staff could access IIFS Site B through her property in 
the future.  Ms. Souza agreed.  After the flow measurement, the rest of the staff crew met with Ms. Souza and her 
husband Barron Souza. 

Staff crew left the Honopou area at approximately 1230 hours, and visited Puolua (Huelo) Stream in the hydrologic unit 
of Hanehoi.  Refer to Field Investigation Report FI2008102303 (East Maui, Huelo IIFS Site A) for more information.  

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20081023040 Confluence of Honopou Stream and tributary Puniawa Stream, facing makai. 
20081023041 Above the confluence of Honopou Stream and tributary Puniawa Stream, facing mauka. 
20081023045 PVC pipe on the gage pool side of Honopou stream. 
20081023047 PVC pipe on the gage pool side of Honopou stream. 
20081023048 Staff crew setting up the site for flow measurement on Honopou Stream. 
20081023050 CWRM staff conducting flow measurement on Honopou Stream. 
20081023051 CWRM staff, Dean Uyeno and Chui Ling Cheng, conducting flow measurement on Honopou Stream. 
20081023053 Flow measurement site on Honopou Stream. 
20081023054 Gage pool and concrete wall on Honopou Stream. 
20081023055 Flow measurement site on Honopou Stream. 
20081023056 Honopou Stream downstream from the gage pool. 
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20081023057 Gage pool and concrete wall on Honopou Stream. 
20081023059 Gage pool on Honopou Stream. 
20081023060 Reference point at the gage pool on Honopou Stream. 
20081023063 PVC pipe extending from the gage pool to the other side of the concrete wall on Honopou Stream. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
12 20.931867 -156.244694 IIFS Site B Flow Measurement on Honopou Stream 
11 20.931827 -156.244678 IIFS Site B Reference Point on Honopou Stream 

Attachments:
Brief Description:
1. Image Contact Sheet 
2. Discharge Measurement and Gage Inspection Notes 

Recommendations: 

FI2008102302 - Page 2 of 6



20081023040.JPG 20081023041.JPG 20081023045.JPG

20081023047.JPG 20081023048.JPG 20081023050.JPG

20081023051.JPG 20081023053.JPG 20081023054.JPG

20081023055.JPG 20081023056.JPG 20081023057.JPG

FI2008102302 - Page 3 of 6

IMAGE CONTACT SHEET



20081023059.JPG 20081023060.JPG 20081023063.JPG

FI2008102302 - Page 4 of 6

IMAGE CONTACT SHEET



FI2008102302 - Page 5 of 6



FI2008102302 - Page 6 of 6



FI Form 04/13/2006

STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008102303 (East Maui, Huelo IIFS Site A)

Date of Field Investigation: October 23, 2008 Time (24-hour): 1300 - 1600 
CWRM Staff: Dean Uyeno, Ken Kawahara, Chui Ling Cheng 
Individuals Present: Agency staff - Matt Wong (USGS-Maui field technician), Skippy Hau (DAR staff); 

Honopou community - Lynn Scott, Beatrice Kekahuna, Sanford Kekahuna, Boni Kekahuna, and 
Wanda Vierra; 
Huelo community - Ernie Schupp and Moke Kahiamoe 

Hydrologic Unit: Hanehoi (6037) 
Stream Name: Puolua (Huelo) Stream 
Findings:
At approximately 1300 hours, the staff crew (CWRM staff, Skippy Hau and Matt Wong) and members from the Honopou 
community met with Ernie Schupp and Moke Kahiamoe at the parking lot of the Door of Faith Church on Huelo Road.  
From the church, everyone walked to Ernie’s property via a dirt road.  After arriving at the Haiku Ditch diversion on 
Puolua (Huelo) Stream, staff crew walked along the stream to the auwai intake where Ernie diverts water from the 
Puolua (Huelo) Stream for his taro loi.  Matt Wong evaluated that length of the stream and found no locations suitable 
for collecting gage height readings, or the installation of a staff gage.  However, Matt recommended a location for flow 
measurement, which represents IIFS Site A as indicated in the staff submittal.  The flow measurement site is 
approximately 16 feet upstream of the auwai intake.   

Under Matt Wong’s supervision, staff crew prepared the site for flow measurement.  The site was flagged with yellow 
tape, labeled with the stream name, IIFS site, and the date.  Staff crew completed the entire flow measurement in 15 
minutes.  In addition to flow measurement, staff crew also recorded wind velocity, air temperature, water temperature 
and weather conditions.  As computed back in the Honolulu Office, the flow at IIFS Site A was 0.052 cubic feet per 
second (0.034 million gallons per day).  No gage height measurements were collected. 

Staff crew concluded the field investigation at 1600 hours.  

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20081023066 Haiku Ditch diversion structure on Puolua (Huelo) Stream. 
20081023068 Haiku Ditch diversion structure on Puolua (Huelo) Stream. 
20081023069 Haiku Ditch diversion structure on Puolua (Huelo) Stream. 
20081023070 Haiku Ditch diversion structure (intake gate) on Puolua (Huelo) Stream. 
20081023071 2 pipes on the concrete wall of the Haiku Ditch diversion structure on Puolua (Huelo) Stream. 
20081023072 2 pipes on the concrete wall of the Haiku Ditch diversion structure on Puolua (Huelo) Stream. 
20081023073 2 pipes on the concrete wall of the Haiku Ditch diversion structure on Puolua (Huelo) Stream. 
20081023074 Puolua (Huelo) Stream downstream from Haiku Ditch. 
20081023075 Auwai intake on Puolua (Huelo) Stream. 
20081023080 Matt Wong setting up flow measurement site on Puolua (Huelo) Stream. 
20081023081 Matt Wong setting up flow measurement site on Puolua (Huelo) Stream. 
20081023083 Matt Wong setting up flow measurement site on Puolua (Huelo) Stream. 
20081023086 Dean Uyeno conducting flow measurement on Puolua (Huelo) Stream. 
20081023092 CWRM staff (Dean Uyeno and Chui Ling Cheng) conducting flow measurement on Puolua (Huelo) Stream.
20081023103 CWRM staff (Dean Uyeno and Chui Ling Cheng) conducting flow measurement on Puolua (Huelo) Stream.

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 

FI2008102303 - Page 1 of 6



FI Form 04/13/2006

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
18 20.903285 -156.225661 Haiku Ditch on Huelo Stream 
19 20.903252 -156.225375 IIFS Site A Measurement Site on Huelo Stream 

Attachments:
Brief Description:
1. Image Contact Sheet 
2. Discharge Measurement and Gage Inspection Notes 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008102401 (East Maui, Hanehoi IIFS Site B) 

Date of Field Investigation: October 24, 2008 Time (24-hour): 0625 - 0900 
CWRM Staff: Dean Uyeno, Ken Kawahara, Chui Ling Cheng 
Individuals Present: Agency staff - Matt Wong (USGS-Maui field technician), Skippy Hau (DAR staff); 

Honopou community - Lynn Scott, Beatrice Kekahuna, Sanford Kekahuna, and Wanda Vierra;
Huelo community - Moke Kahiamoe, Moke Kahiamoe Jr., and Ernie Schupp; 
EMI staff - Kai Andaya (Supervisor), Sherman Hauupu (Crew Chief) 

Hydrologic Unit: Hanehoi (6037) 
Stream Name: Hanehoi Stream 
Findings:
At approximately 0730 hours, staff crew met with EMI staff, members from the Honopou community, and members from 
the Huelo community at the top of Huelo road by the mailboxes.  Everyone rode in 3 vehicles, two EMI trucks and the 
CWRM 4WD, on the way to Haiku Ditch at Hanehoi Stream.  Access to the site was through EMI roads. 

Hanehoi Stream was dry.  Staff crew evaluated the section of the stream approximately 400 feet downstream from 
Haiku Ditch.  Since the stream was dry, staff crew had difficulty in selecting potential instream flow standard (IIFS) sites.  
Matt Wong recommended two sites: 1) one site for flow measurement; and 2) another site to record gage height as well 
as for the possible installation of a staff gage.  Together, these represent IIFS Site B as indicated in the staff submittal.  
The flow measurement location is approximately 330 feet downstream of Haiku Ditch.  The location chosen for gage 
height measurement was set approximately 200 feet from Haiku Ditch.  These two locations are 130 feet apart.  Then, 
the two locations were flagged with yellow tape, labeled with the stream name, IIFS site, and the date.  Matt Wong set 
up a reference point at the location chosen for gage height measurement.  Matt used a hammer drill to install an anchor 
bolt to a rock on the stream bank, then used red spray paint to mark the site.  

Staff crew left Hanehoi IIFS Site B at approximately 0900 hours, and continued with the next field visit to select IIFS Site 
C on Hanehoi Stream.  Refer to Field Investigation Report FI2008102402 (East Maui, Hanehoi IIFS Site C) for more 
information.

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20081024001 Haiku Ditch on Hanehoi Stream. 
20081024002 Grate of Haiku Ditch on Hanehoi Stream. 
20081024006 Mauka side of the gate of Haiku Ditch on Hanehoi Stream. 
20081024010 Looking downstream from Haiku Ditch on Hanehoi Stream. 
20081024011 Staff evaluating stream section on Hanehoi Stream downstream from Haiku Ditch. 
20081024017 Staff evaluating stream section on Hanehoi Stream downstream from Haiku Ditch. 
20081024022 Reference point on 200 feet downstream from Haiku Ditch on Hanehoi Stream. 
20081024023 Reference point on 200 feet downstream from Haiku Ditch on Hanehoi Stream. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
25 20.902082 -156.223372 IIFS Site B Measurement Site on Hanehoi Stream 
24 20.901837 -156.223664 IIFS Site B Reference Point on Hanehoi Stream 
23 20.901496 -156.224056 Haiku Ditch on Hanehoi Stream 

Attachments:
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Brief Description:
1. Image Contact Sheet 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008102402 (East Maui, Hanehoi IIFS Site C) 

Date of Field Investigation: October 24, 2008 Time (24-hour): 0930 - 1300 
CWRM Staff: Dean Uyeno, Ken Kawahara, Chui Ling Cheng 
Individuals Present: Agency staff - Matt Wong (USGS-Maui field technician), Skippy Hau (DAR staff); 

Honopou community - Lynn Scott, Beatrice Kekahuna, Sanford Kekahuna, and Wanda Vierra;
Huelo community - Moke Kahiamoe, Moke Kahiamoe Jr., and Ernie Schupp; 
EMI staff - Kai Andaya (Supervisor), Sherman Hauupu (Crew Chief) 

Hydrologic Unit: Hanehoi (6037) 
Stream Name: Puolua (Huelo) Stream 
Findings:
At approximately 0930 hours, staff crew (CWRM staff, Skippy Hau and Matt Wong), members from the Honopou and 
Huelo community, and EMI staff arrived at the Lowrie Ditch on Hanehoi Stream.  Staff crew hiked up the ridge trail, that 
EMI staff had previously cleared, to access the section of Hanehoi Stream upstream of the waterfall and the Huelo 
community intake pipe.  The trail begins on the left bank of Lowrie Ditch and ends above the waterfall.  Once at the top 
of the waterfall, staff crew evaluated the section of the stream from the waterfall to approximately 150 feet upstream.  
Since there was a pond (with 4 feet deep of water) about 50 feet upstream from the waterfall, Matt Wong and Ken 
Kawahara hiked along the streambank to cross the pond and continue evaluating the stream section.  Matt 
recommended two locations: 1) one for flow measurement; and 2) another to record gage height as well as for the 
possible installation of a staff gage.  Together, these represent interim instream flow standard (IIFS) Site C as indicated 
in the staff submittal.  The flow measurement location is approximately 1.5 feet upstream of the waterfall.  The location 
chosen for gage height measurement was set approximately 3 feet from upstream of the waterfall. 

Under Matt Wong’s supervision, the staff crew prepared the site for flow measurement.  To ensure laminar flow, staff 
crew spent 30-40 minutes moving a large boulder to the side of the stream using a shovel and two large branches for 
leverage.  Then, the site was flagged with yellow tape, labeled with the stream name, IIFS site, and the date.  In addition 
to flow measurement, staff crew also recorded wind velocity, air temperature, water temperature and weather conditions. 
Matt Wong set up a reference point at the location chosen for gage height measurement.  Matt used a hammer drill to 
install an anchor bolt to a rock on the stream bank.  Matt did not use red spray paint to mark the location because the 
streambank was saturated.  As computed back in the Honolulu Office, the flow at IIFS Site C was 0.071 cubic feet per 
second (0.046 million gallons per day), with no change in gage height. 

Staff crew left the IIFS Site C at approximately 1200 hours and hiked back down the ridge trail.  One the way back, staff 
crew (excluding Matt Wong) hiked a short side trail to the bottom of the waterfall, where the Huelo community intake 
pipe is located.  Photos were taken to document the height of the waterfall as well as the Huelo intake.  Dean Uyeno 
measured the outside diameter of the pipe to be 2.5 inches wide. 

Once at Lowrie Ditch, CWRM staff took a volumetric measurement of the water flowing through the two 3.5-inch (O.D.) 
PVC pipes that bypasses the ditch.  With a stopwatch, staff recorded the number of seconds both pipes took to fill a 2 
gallon bucket.  This process was repeated 5 times, making a total of 5 measurements.  As computed back in the 
Honolulu Office, the flow from the pipes was 0.037 cubic feet per second (0.024 million gallons per day). 

Staff crew left Hanehoi IIFS Site C at approximately 1300 hours, and continued with the next field visit to select IIFS Site 
B on Palauhulu Stream.  Refer to Field Investigation Report FI2008102403 (East Maui, Palauhulu IIFS Site B) for more 
information.

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20081024026 Hanehoi Stream downstream of the Lowrie Ditch and the EMI access road. 
20081024028 Lowrie Ditch at Hanehoi Stream. 
20081024029 Two bypass pipes of Lowrie Ditch at Hanehoi Stream. 
20081024033 Matt Wong selecting a location for gage height reading at IIFS Site C on Hanehoi Stream. 
20081024034 Hanehoi Stream upstream of the waterfall and the IIFS Site C. 
20081024036 A 4 feet deep pond upstream of the waterfall and the IIFS Site C on Hanehoi Stream. 
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20081024038 CWRM staff preparing the location for flow measurement on Hanehoi Stream. 
20081024041 Top of the waterfall upstream of the Huelo intake on Hanehoi Stream. 
20081024043 Matt Wong installing an anchor bolt to the streambank for gage height reading on Hanehoi Stream. 
20081024051 Staff crew moving a boulder to the side of Hanehoi Stream. 
20081024055 Staff crew moving a boulder to the side of Hanehoi Stream. 
20081024057 CWRM staff (Dean Uyeno) cutting a large tree branch to use as a tool to move the boulder on Hanehoi 

Stream.
20081024058 Staff crew moving a boulder to the side of Hanehoi Stream. 
20081024060 CWRM staff (Chui Ling Cheng) and Matt Wong conducting flow measurement on Hanehoi Stream. 
20081024064 Staff crew conducting flow measurement on Hanehoi Stream. 
20081024067 CWRM staff (Chui Ling Cheng) conducting flow measurement on Hanehoi Stream. 
20081024074 CWRM staff (Dean Uyeno), Skippy Hau, and Matt Wong recording flow measurements on Hanehoi 

Stream.
20081024079 Anchor bolt marking the reference point on Hanehoi Stream. 
20081024082 Staff crew conducting flow measurement on Hanehoi Stream. 
20081024086 Waterfall above the Huelo intake on Hanehoi Stream. 
20081024089 Hanehoi Stream immediately downstream of the waterfall. 
20081024099 Two bypass pipes at Lowrie Ditch on Hanehoi Stream. 
20081024100 CWRM deputy (Ken Kawahara) taking volumetric measurement of the two bypass pipes at Lowrie Ditch on 

Hanehoi Stream. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
    

Attachments:
Brief Description:
1. Image Contact Sheet 
2. Discharge Measurement and Gage Inspection Notes 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008102403 (East Maui, Palauhulu IIFS Site B) 

Date of Field Investigation: October 24, 2008 Time (24-hour): 1330 - 1630 
CWRM Staff: Dean Uyeno, Ken Kawahara, Chui Ling Cheng 
Individuals Present: Agency staff - Matt Wong (USGS-Maui field technician), Skippy Hau (DAR staff); 

Keanae community - Isaac Kanoa; 
Honopou community - Lynn Scott, Beatrice Kekahuna, Sanford Kekahuna, and Wanda Vierra 

Hydrologic Unit: Piinaau (6053) 
Stream Name: Palauhulu Stream 
Findings:
At approximately 1330 hours, staff crew (CWRM staff, Skippy Hau and Matt Wong) and members from the Honopou 
community arrived at the residence of Isaac Kanoa.  Everyone walked to the section of Palauhulu Stream directly below 
Keanae Flume.  The stream section downstream of the flume was a dry reach, excepting a two feet deep pond of water 
resulting from the little water flowing from upstream of the Keanae Flume intake.  Water was flowing upstream of the 
flume, but appeared to be going underground at the pond.  While Sanford Kekahuna and Skippy Hau walked across the 
flume, CWRM staff and Matt Wong hiked up the wall of the stream (which was then a waterfall due to the dry conditions) 
to access the Palauhulu Stream upstream of Keanae Flume.  The staff crew continued evaluating the stream section 
above the flume until reaching a large pond, which was approximately 200 feet upstream from the flume.  Matt Wong did 
not find any locations suitable for flow measurement or gage height reading.   

Staff crew hiked back to the dry streambed below the flume.  Dean Uyeno walked to the one side of the flume to 
measure its dimensions, which are 1.25 feet high by 1.3 feet wide.  The depth of water in the flume was approximately 
0.7 feet.  Staff crew then walked to the pond that is part of Piinaau Stream.  Based on the high water level mark 
apparent on the streambank, water level in the pond had dropped significantly.  Staff crew, Isaac Kanoa, and members 
of the Honopou community walked to the large pond further downstream on Palauhulu Stream. 

Staff crew and members of the Honopou community left the Kanoa residence at 1500 hours.   

While members of the Honopou community returned to their home, the staff crew continued up Hana Highway to the 
bridge that crosses Palauhulu Stream.  The bridge is near the entrance to Piinaau Road.  Staff crew hiked up Palauhulu 
Stream on the trail that begins on the left bank of the stream upstream of the bridge.  Matt evaluated the stream section 
about 150 feet upstream from the bridge but did not find any locations suitable for flow measurement or gage height 
reading.  The stream was either too deep or there was no safe way to access the location.  Staff crew returned back to 
the bridge.  From the bridge, Matt found a location that may be suitable for flow measurement.  The location is directly 
below the bridge.  Matt advised CWRM staff to revisit this location and take a flow measurement on the next field visit.  
This is a potential interim instream flow standard (IIFS) site.  

Staff crew left Palauhulu Stream at approximately 1630 hours, and continued with the next field visit to select a flow 
measurement location on Wailuanui Stream.  Refer to Field Investigation Report FI2008102404 (East Maui, Wailuanui 
IIFS Site) for more information.  

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20081024104 Keanae Flume above Palauhulu Stream. 
20081024105 Palauhulu Stream and pond below Keanae Flume. 
20081024107 Looking up at Keanae Flume from Palauhulu Stream. 
20081024108 Palauhulu Stream and pond below Keanae Flume. 
20081024110 Pond below Keanae Flume on Palauhulu Stream. 
20081024114 Palauhulu Stream upstream from the pond. 
20081024117 Keanae Flume intake structure upstream from the pond on Palauhulu Stream. 
20081024119 Keanae Flume intake structure upstream from the pond on Palauhulu Stream. 
20081024121 Keanae Flume intake structure upstream from the pond on Palauhulu Stream. 
20081024122 Hihiwai on a boulder within the Keanae Flume intake structure upstream from the pond on Palauhulu 

Stream.
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20081024125 Palauhulu Stream further upstream from the Keanae Flume intake. 
20081024127 Palauhulu Stream further upstream from the Keanae Flume intake. 
20081024128 Palauhulu Stream further upstream from the Keanae Flume intake. 
20081024132 Top of Keanae Flume above Palauhulu Stream 
20081024135 Pond on Piinaau Stream. 
20081024141 Large pond further downstream on Palauhulu Stream. 
20081024143 Large pond further downstream on Palauhulu Stream. 
20081024149 Palauhulu Stream directly below the bridge on Hana Highway. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
26 20.856333 -156.146474 IIFS Site B on Palauhulu Stream at Hana Highway 

Attachments:
Brief Description:
1. Image Contact Sheet 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008102404 (East Maui, Wailuanui IIFS Site) 

Date of Field Investigation: October 24, 2008 Time (24-hour): 1700 - 1830 
CWRM Staff: Dean Uyeno, Ken Kawahara, Chui Ling Cheng 
Individuals Present: Agency staff - Matt Wong (USGS-Maui field technician), Skippy Hau (DAR staff); 
Hydrologic Unit: Wailuanui (6056) 
Stream Name: Wailuanui Stream 
Findings:
At approximately 1700 hours, staff crew (CWRM staff, Skippy Hau and Matt Wong) arrived at the bridge on Hana 
Highway that crosses Wailuanui Stream.  While Skippy Hau remained on the bridge taking photos of Wailuanui Stream, 
CWRM staff and Matt Wong hiked down from the bridge to the stream via a small trail that begins on the right bank of 
the stream, on the downstream side of the bridge.  The trail condition was hazardous because of the loose rocks and 
large boulders on the hill.  Staff hiked approximately 300 feet downstream from the bridge until reaching a pond.  The 
hike was mostly boulder hopping.  Since night was approaching and daylight was limited, staff decided to return to the 
bridge.  On the way back, Matt Wong noticed a location that may be suitable for taking flow measurements.  The 
location is directly below the bridge.  Matt advised CWRM staff to revisit this location and take a flow measurement on 
the next field visit.  This is a potential interim instream flow standard (IIFS) site. 

Staff crew concluded the field investigation at 1830 hours.   

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20081024154 Cascading waterfall on Wailuanui Stream upstream from the bridge on Hana Highway. 
20081024157 Wailuanui Stream upstream from the bridge on Hana Highway. 
20081024158 Wailuanui Stream downstream from the bridge on Hana Highway. 
20081024159 CWRM staff and Matt Wong hiking down to Wailuanui Stream from the bridge on Hana Highway. 
20081024160 Wailuanui Stream downstream from the bridge on Hana Highway. 
20081024161 Pond 300 feet downstream from the bridge on Hana Highway on Wailuanui Stream. 
20081024162 Looking at the from the bridge on Hana Highway from Wailuanui Stream. 
20081024166 Potential flow measurement location on Wailuanui Stream.  This location is directly below the bridge on 

Hana Highway. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
0 20.832394 -156.138458 IIFS Site Flow Measurement on Wailuanui Stream 
4 20.833606 -156.13696 Parking area near IIFS Site on Wailuanui Stream 

Attachments:
Brief Description:
1. Image Contact Sheet 

Recommendations: 
Wear hard hats and bring rope as safety precautions when hiking in Wailuanui Stream. 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008102701 (East Maui, Honopou IIFS Site A) 

Date of Field Investigation: October 27, 2008 Time (24-hour): 0625 - 0915 
CWRM Staff: Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: Garret Hew (EMI Water Resources Manager), Carl Freedman (Consultant at Haiku Design & 

Analysis)
Honopou community - Lynn Scott, Beatrice Kekahuna, Sanford Kekahuna, Boni Kekahuna, and 
Wanda Vierra 

Hydrologic Unit: Honopou (6034) 
Stream Name: Honopou Stream 
Findings:
CWRM staff departed Oahu for Maui at 0625 hours. 

At approximately 0830 hours, CWRM staff met with Garret Hew, Carl Freedman, and members of the Honopou 
community at the Haiku Ditch diversion on Honopou Stream.  At the community meeting on October 23, Carl Freedman 
had asked to join CWRM staff for this field visit.  Everyone drove to the bridge that crosses Honopou Stream further 
downstream.  CWRM staff prepared IIFS Site A on Honopou Stream for flow measurement.  Staff checked the 
downstream gage pool for debris and there was none.  The entire flow measurement was completed in 40 minutes.  
Gage height readings were taken at the downstream gage pool at the start and finish of flow measurement.  In addition 
to flow measurement, staff crew also recorded wind velocity, air temperature, water temperature and weather conditions. 
The weather was sunny with cool air temperatures and no rain.  As computed back in the Honolulu Office, the flow at 
IIFS Site A was 0.242 cubic feet per second (0.156 million gallons per day), with a no change in gage height. 

Garret Hew mentioned that an incident was reported to Henry Robello on the morning of October 23, 2008.  Someone 
had tampered with the bypass sluice gate of Lowrie Ditch on Honopou Stream and that the gate was open.  Garret did 
not have information on who opened the gate or when it was opened.  This incident may have an effect on previous flow 
measurements collected at IIFS Site A and B on Honopou Stream. 

CWRM staff left Honopou IIFS Site A at approximately 0915 hours, and continued further downstream to conduct flow 
measurement at IIFS Site B on Honopou Stream.  Refer to Field Investigation Report FI2008102702 (East Maui, 
Honopou IIFS Site B) for more information.  

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20081027001 Staff crew conducting flow measurement on Honopou Stream.   
20081027002 Staff crew conducting flow measurement on Honopou Stream.   
20081027003 Chui Ling Cheng recording flow measurement on Honopou Stream. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
6 20.916212 -156.245203 Bridge on Honopou Stream 
7 20.916187 -156.245174 IIFS Site A Reference Point on Honopou Stream 
8 20.916096 -156.245077 IIFS Site A Flow Measurement on Honopou Stream 

FI2008102701 - Page 1 of 6



FI Form 04/13/2006

Attachments:
Brief Description:
1. Image Contact Sheet 
2. Discharge Measurement and Gage Inspection Notes 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008102702 (East Maui, Honopou IIFS Site B) 

Date of Field Investigation: October 27, 2008 Time (24-hour): 0930 - 1130 
CWRM Staff: Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: Garret Hew (EMI Water Resources Manager), Carl Freedman (Consultant at Haiku Design & 

Analysis)
Honopou community – Lynn Scott, Beatrice Kekahuna, Sanford Kekahuna, Boni Kekahuna, and 
Wanda Vierra 

Hydrologic Unit: Honopou (6034) 
Stream Name: Honopou Stream 
Findings:
At approximately 0930 hours, CWRM staff, Garret Hew, Carl Freedman, and members of the Honopou community 
arrived at the property of Melissa Souza.  At the community meeting on October 23, Carl Freedman had asked to join 
CWRM staff for this field visit.  From Melissa Souza’s property, everyone hiked to IIFS Site B on Honopou Stream.  
CWRM staff prepared the site for flow measurement.  Staff checked the upstream gage pool for debris and there was 
none.  The entire flow measurement was completed in 30 minutes.  Gage height readings were taken at the downstream 
gage pool at the start and finish of flow measurement.  In addition to flow measurement, CWRM staff also recorded wind 
velocity, air temperature, water temperature and weather conditions.  The weather was sunny with cool air temperatures 
and no rain.  As computed back in the Honolulu Office, the flow at IIFS Site A was 0.140 cubic feet per second (0.090 
million gallons per day), with no change in gage height. 

Staff crew left Honopou Stream IIFS Site B at approximately 1130 hours, and drove to Haiku Ditch on Honopou Stream 
to document the building of the berm wall on the ditch.  Refer to Field Investigation Report FI2008102703 (East Maui, 
Honopou Haiku Ditch) for more information.  

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20081027004 Ed Sakoda conducting flow measurement on Honopou Stream.   
20081027005 Staff crew conducting flow measurement on Honopou Stream.   
20081027007 Chui Ling Cheng recording flow measurement on Honopou Stream. 
20081027009 Gage pool and concrete wall on Honopou Stream. 
20081027010 Gage pool and concrete wall on Honopou Stream. 
20081027011 IIFS Site B on Honopou Stream. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
12 20.931867 -156.244694 IIFS Site B Flow Measurement on Honopou Stream 
11 20.931827 -156.244678 IIFS Site B Reference Point on Honopou Stream 

Attachments:
Brief Description:
1. Image Contact Sheet 
2. Discharge Measurement and Gage Inspection Notes 
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Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008102703 (East Maui, Honopou Haiku Ditch, restore) 

Date of Field Investigation: October 27, 2008 Time (24-hour): 1200 - 1300 
CWRM Staff: Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: Carl Freedman (Consultant at haiku Design & Analysis); 

EMI - Garret Hew (Water Resources Manager), Mark Vaught (Operations Manager), Henry 
Robello (Field Superintendent), Nelson Akiu (Keanae Supervisor), Walter Andrade (Field Crew), 
and Jacob Tamsing (Field Crew); 
Honopou community - Lynn Scott, Beatrice Kekahuna, Sanford Kekahuna, Boni Kekahuna, and 
Wanda Vierra 

Hydrologic Unit: Honopou (6034) 
Stream Name: Honopou Stream 
Findings:
At approximately 1200 hours, CWRM staff met with Carl Freedman, Garret Hew and EMI staff, and members of the 
Honopou community at the Haiku Ditch diversion on Honopou Stream.  While the EMI Field Crew went to gather banana 
leaves and other tools for building of the berm wall, CWRM staff took a volumetric measurement of the water flowing 
through the three 4-inch (O.D.) PVC pipes that bypasses the ditch.  With a stopwatch, staff recorded the number of 
seconds each of the pipes took to fill a 2 gallon bucket.  This process was repeated 5 times, making a total of 5 
measurements per pipe.  As computed back in the Honolulu Office, the flow from the pipes was 0.130 cubic feet per 
second (0.084 million gallons per day). 

The goal was to build a berm on the lip of the Haiku Ditch diversion grating structure on Honopou Stream.  EMI staff 
began by placing banana stalks on the upstream edge of the ditch intake structure.  With the help of Sanford Kekahuna, 
EMI staff piled large boulders on top of the leaves.  The boulders were taken from Honopou Stream upstream and 
downstream of Haiku Ditch.  The purpose of the banana stalks was to minimize seepage of stream water between the 
boulders when the water level in the stream rises over the ditch.  This way, more water could potentially be pushed 
through the three 4-inch bypass pipes. 

CWRM staff videotaped this event.  

Staff crew left the Haiku Ditch diversion on Honopou Stream at approximately 1300 hours, and continued further 
upstream to document flow restoration at Lowrie Ditch on Honopou Stream.  Refer to Field Investigation Report 
FI2008102704 (East Maui, Honopou Lowrie Ditch, restore) for more information.  

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20081027013 EMI staff building a berm wall at Haiku Ditch on Honopou Stream by first placing banana leaves on the 

ditch grating structure. 
20081027015 EMI staff building a berm wall at Haiku Ditch on Honopou Stream. 
20081027017 EMI staff building a berm wall at Haiku Ditch on Honopou Stream. 
20081027018 EMI staff building a berm wall at Haiku Ditch on Honopou Stream. 
20081027020 Sanford Kekahuna helping EMI staff to gather boulders for building a berm wall at Haiku Ditch on Honopou 

Stream.
20081027021 EMI staff building a berm wall at Haiku Ditch on Honopou Stream. 
20081027025 EMI staff building a berm wall at Haiku Ditch on Honopou Stream. 
20081027031 Completed berm wall at Haiku Ditch on Honopou Stream. 
20081027033 Completed berm wall at Haiku Ditch on Honopou Stream. 
20081027035 Completed berm wall at Haiku Ditch on Honopou Stream, near the three 4-inch bypass pipes. 
20081027038 Completed berm wall at Haiku Ditch on Honopou Stream. 
20081027039 Completed berm wall at Haiku Ditch on Honopou Stream. 
20081027040 Completed berm wall at Haiku Ditch on Honopou Stream. 
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GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
    

Attachments:
Brief Description:
1. Image Contact Sheet 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008102704 (East Maui, Honopou Lowrie Ditch, restore) 

Date of Field Investigation: October 27, 2008 Time (24-hour): 1310 - 1400 
CWRM Staff: Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: Carl Freedman (Consultant at haiku Design & Analysis); 

EMI - Garret Hew (Water Resources Manager), Mark Vaught (Operations Manager), and Henry 
Robello (Field Superintendent); 
Honopou community - Lynn Scott, Beatrice Kekahuna, Sanford Kekahuna, Boni Kekahuna, and 
Wanda Vierra 

Hydrologic Unit: Honopou (6034) 
Stream Name: Honopou Stream 
Findings:
At approximately 1310 hours, CWRM staff, Carl Freedman, Garret Hew and EMI staff, and members of the Honopou 
community arrived at the Lowrie Ditch diversion on Honopou Stream.  The purpose of the field visit was to document the 
flow release just upstream of the Lowrie Side Ditch intake located on the left bank of the stream.  Henry Robello and 
Garret Hew proceeded to lift up the Lowrie Side Ditch bypass sluice gate with a metal bar.  Once the gate was opened, 
water from the upstream side of the sluice gate flowed through the gate.  Then, Dean Uyeno measured the dimensions 
of the sluice gate opening to be 17 x 14 inches (W x H).   

CWRM staff videotaped the flow release event.  

CWRM staff walked upstream of the ditch to assess the condition of Honopou Stream.  The stream had very little water 
but the stream was flowing into a pool downstream of the ditch. 

Staff crew left the Lowrie Ditch diversion on Honopou Stream at approximately 1400 hours, and continued to Puolua 
(Huelo) Stream to take pre-restoration flow measurement.  Refer to Field Investigation Report FI2008102705 (East 
Maui, Huelo IIFS Site A, pre-release) for more information.  

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20081027049 CWRM staff, EMI staff, and members of the Honopou community arrived at the Lowrie Ditch diversion 

structure on Honopou Stream. 
20081027050 Lowrie Ditch diversion intake (downstream side) on Honopou Stream. 
20081027052 EMI staff Garret Hew and Henry Robello opening the Lowrie Ditch sluice gate on Honopou Stream. 
20081027054 EMI staff Garret Hew and Henry Robello opening the Lowrie Ditch sluice gate on Honopou Stream. 
20081027057 Looking from the top of the Lowrie Ditch sluice gate on Honopou Stream. 
20081027058 Lowrie Ditch sluice gate on Honopou Stream. 
20081027060 Lowrie Ditch sluice gate on Honopou Stream. 
20081027061 Lowrie Ditch sluice gate on Honopou Stream. 
20081027063 Honopou Stream upstream of Lowrie Ditch. 
20081027065 Honopou Stream upstream of Lowrie Ditch. 
20081027067 Dean Uyeno taking physical measurements of the Lowrie Ditch diversion intake on Honopou Stream. 
20081027069 Dean Uyeno taking physical measurements of the Lowrie Ditch sluice gate on Honopou Stream. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 

FI2008102704 - Page 1 of 3



FI Form 04/13/2006

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
    

Attachments:
Brief Description:
1. Image Contact Sheet 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008102705 (East Maui, Huelo IIFS Site A)

Date of Field Investigation: October 27, 2008 Time (24-hour): 1430 - 1600 
CWRM Staff: Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: Ernie Schupp (Huelo farmer) 
Hydrologic Unit: Hanehoi (6037) 
Stream Name: Puolua (Huelo) Stream 
Findings:
At approximately 1430 hours, CWRM staff arrived at Ernie Schupp’s residence.  CWRM staff prepared IIFS Site A on 
Puolua (Huelo) Stream for flow measurement.  The entire flow measurement was completed in 23 minutes.  Gage 
height readings were not recorded as a reference point was not established during the field investigation on October 23, 
2008 (refer to Field Investigation Report FI2008102303 for more information).  In addition to flow measurement, CWRM 
staff also recorded wind velocity, air temperature, water temperature and weather conditions.  The weather was sunny 
with no rain.  As computed back in the Honolulu Office, the flow at IIFS Site A was 0.047 cubic feet per second (0.030 
million gallons per day). 

CWRM staff took a volumetric measurement of the water flowing through the two 5.4-inch (O.D.) PVC pipes that 
bypasses Haiku Ditch on Puolua (Huelo) Stream.  With a stopwatch, staff recorded the number of seconds each of the 
pipes took to fill a 2 gallon bucket.  This process was repeated 5 times, making a total of 5 measurements per pipe.  As 
computed back in the Honolulu Office, the flow from the pipes was 0.063 cubic feet per second (0.041 million gallons per 
day).

Back on the dirt road by Ernie Schupp’s taro loi, CWRM staff mentioned to Garret Hew that staff would drop by a 
hardware store in Wailuku to pick up a cap for the PVC pipe on the concrete-reinforced masonry (CRM) wall of the gage 
pool at Honopou Stream IIFS Site B.  Garret Hew said that he would check the EMI Office for a cap so that CWRM staff 
would not need to purchase one from the warehouse.   

CWRM staff concluded the field investigation at 1600 hours.  

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
18 20.903285 -156.225661 Haiku Ditch on Huelo Stream 
19 20.903252 -156.225375 IIFS Site A Measurement Site on Huelo Stream 

Attachments:
Brief Description:
1. Discharge Measurement and Gage Inspection Notes 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008102801 (East Maui, Honopou IIFS Site A) 

Date of Field Investigation: October 28, 2008 Time (24-hour): 0740 - 0920 
CWRM Staff: Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: EMI - Garret Hew (EMI Water Resources Manager) and Henry Robello (Field Superintendent) 

Honopou community - Beatrice Kekahuna, and Wanda Vierra 
Hydrologic Unit: Honopou (6034) 
Stream Name: Honopou Stream 
Findings:
On October 27, 2008, CWRM staff documented the flow release at Lowrie Side Ditch bypass sluice gate on Honopou 
Stream.  Refer to Field Investigation Report FI2008102704 (East Maui, Honopou Lowrie Ditch, restore) for more 
information.  Since flow was restored, the following flow measurements represent post-release flow conditions. 

At approximately 0740 hours, CWRM staff arrived at the Haiku Ditch diversion on Honopou Stream.  CWRM staff took a 
volumetric measurement of the water flowing through the three 4-inch (O.D.) PVC pipes that bypasses the ditch.  With a 
stopwatch, staff recorded the number of seconds each of the pipes took to fill a 2 gallon bucket.  This process was 
repeated 5 times, making a total of 5 measurements per pipe.  As computed back in the Honolulu Office, the flow from 
the pipes was 0.121 cubic feet per second (0.078 million gallons per day). 

CWRM staff then walked to a large pond downstream from Haiku Ditch on Honopou Stream. 

Staff then drove to the bridge that crosses Honopou Stream further downstream to measure flow at IIFS Site A.  Staff 
met with Garret Hew, Henry Robello, and members of the Honopou community at the bridge.  CWRM staff prepared 
IIFS Site A on Honopou Stream for flow measurement.  CWRM staff checked the downstream gage pool for debris and 
there was none.  Staff noticed that the water level in the gage pool was considerable lower than the water level 
observed in previous field visits, during which the water overtopped the concrete-reinforced masonry (CRM) wall of the 
gage pool.  Since the water level in the gage pool was low, and that water was not spilling over the CRM wall, Garret 
Hew noticed leakage at the center of the wall footing that was not apparent in previous field visits when the water 
overtopped the wall.  When CWRM staff returned to the Honolulu Office, Matt Wong of the USGS-Maui Office contacted 
Chui Ling Cheng regarding the leakage.  He mentioned that a gage pool with multiple leakages may not be stable 
enough for gage height readings.  CWRM staff plans to return to this site in November to investigate this issue further. 

The entire flow measurement was completed in 20 minutes.  Gage height readings were taken at the downstream gage 
pool at the start and finish of flow measurement.  In addition to flow measurement, staff crew also recorded wind 
velocity, air temperature, water temperature and weather conditions.  The weather was overcast with vog and no rain.  
As computed back in the Honolulu Office, the flow at IIFS Site A was 0.060 cubic feet per second (0.039 million gallons 
per day), with no change in gage height. 

Staff crew left Honopou IIFS Site A at approximately 0920 hours, and continued further downstream to conduct flow 
measurement at IIFS Site B on Honopou Stream.  Refer to Field Investigation Report FI2008102802 (East Maui, 
Honopou IIFS Site B) for more information.  

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20081028001 Pond downstream of Haiku Ditch on Honopou Stream. 
20081028002 Pond downstream of Haiku Ditch on Honopou Stream. 
20081028005 Pond downstream of Haiku Ditch on Honopou Stream. 
20081028006 Gage pool and reference point on Honopou Stream IIFS Site A. 
20081028009 Gage pool and reference point on Honopou Stream IIFS Site A. 
20081028010 Gage pool and reference point on Honopou Stream IIFS Site A.  Water level was below the CRM wall. 
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GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
6 20.916212 -156.245203 Bridge on Honopou Stream 
7 20.916187 -156.245174 IIFS Site A Reference Point on Honopou Stream 
8 20.916096 -156.245077 IIFS Site A Flow Measurement on Honopou Stream 

Attachments:
Brief Description:
1. Image Contact Sheet 
2. Discharge Measurement and Gage Inspection Notes 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008102802 (East Maui, Honopou IIFS Site B) 

Date of Field Investigation: October 28, 2008 Time (24-hour): 0930 - 1100 
CWRM Staff: Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: EMI - Garret Hew (EMI Water Resources Manager) and Henry Robello (Field Superintendent) 

Honopou community - Beatrice Kekahuna, and Wanda Vierra 
Hydrologic Unit: Honopou (6034) 
Stream Name: Honopou Stream 
Findings:
On October 27, 2008, CWRM staff documented the flow release at Lowrie Side Ditch bypass sluice gate on Honopou 
Stream.  Refer to Field Investigation Report FI2008102704 (East Maui, Honopou Lowrie Ditch, restore) for more 
information.  Since flow was restored, the following flow measurements represent post-release flow conditions. 

At approximately 0930 hours, CWRM staff, Garret Hew, Henry Robello, and members of the Honopou community 
arrived at the property of Melissa and Barron Souza.  From Melissa Souza’s property, everyone hiked to IIFS Site B on 
Honopou Stream.  CWRM staff prepared the site for flow measurement.  CWRM staff checked the upstream gage pool 
for debris and there was none.  The entire flow measurement was completed in 30 minutes.  Gage height readings were 
taken at the downstream gage pool at the start and finish of flow measurement.  In addition to flow measurement, 
CWRM staff also recorded wind velocity, air temperature, water temperature and weather conditions.  The weather was 
sunny with cool air temperatures and no rain.  As computed back in the Honolulu Office, the flow at IIFS Site A was 
0.151 cubic feet per second (0.098 million gallons per day), with a no change in gage height. 

On the previous day, Garret Hew offered to bring the cap for the pipe (see Field Investigation Report FI2008102705 
(East Maui, Huelo IIFS Site A).  CWRM staff and Garret Hew capped the PVC pipe that is part of the concrete-reinforced 
masonry (CRM) wall of the gage pool on Honopou Stream.  They used PVC cement to prevent any leakage from the 
pipe.

Staff crew left Honopou Stream IIFS Site B at approximately 1100 hours, and drove to Haiku Ditch on Puolua (Huelo) 
Stream to document the flow release.  Refer to Field Investigation Report FI2008102803 (East Maui, Huelo Haiku Ditch, 
restore) for more information.  

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20081028011 IIFS Site B on Honopou Stream. 
20081028012 CRM wall of the gage pool on Honopou Stream at IIFS Site B. 
20081028013 Capped PVC pipe at the CRM wall of the gage pool on Honopou Stream at IIFS Site B. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
12 20.931867 -156.244694 IIFS Site B Flow Measurement on Honopou Stream 
11 20.931827 -156.244678 IIFS Site B Reference Point on Honopou Stream 

Attachments:
Brief Description:
1. Image Contact Sheet 
2. Discharge Measurement and Gage Inspection Notes 

FI2008102802 - Page 1 of 5



FI Form 04/13/2006

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008102803 (East Maui, Huelo Haiku Ditch, restore) 

Date of Field Investigation: October 28, 2008 Time (24-hour): 1130 - 1200 
CWRM Staff: Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: Ernie Schupp (Huelo farmer); 

EMI - Garret Hew (EMI Water Resources Manager) and Henry Robello (Field Superintendent) 
Hydrologic Unit: Hanehoi (6037) 
Stream Name: Puolua (Huelo) Stream 
Findings:
At approximately 1130 hours, CWRM staff, Garret Hew and Henry Robello, arrived at the Haiku Ditch diversion on 
Puolua (Huelo) Stream.  CWRM staff took a volumetric measurement of the water flowing through the two 5.4-inch 
(O.D.) PVC pipes that bypasses Haiku Ditch on Puolua (Huelo) Stream.  With a stopwatch, staff recorded the number of 
seconds each of the pipes took to fill a 2 gallon bucket.  This process was repeated 5 times, making a total of 5 
measurements per pipe.  As computed back in the Honolulu Office, the flow from the pipes was 0.062 cubic feet per 
second (0.040 million gallons per day). 

The purpose of the field visit was to document the flow release at the ditch.  Henry Robello proceeded to lift up the Haiku
Ditch sluice gate with a metal bar.  Once the gate was opened, water from the upstream side of the sluice gate flowed 
through the gate opening.  Water slowly stopped flowing from the two pipes that bypasses Haiku Ditch on Puolua 
(Huelo) Stream.   

CWRM staff videotaped the flow release event.  

Staff crew left the Haiku Ditch diversion on Puolua (Huelo) Stream at approximately 1200 hours, and continued to 
document opening of Haiku Ditch sluice gate on Hanehoi Stream.  Refer to Field Investigation Report FI2008102804 
(East Maui, Hanehoi Haiku Ditch, restore) for more information.  

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20081028015 Garret Hew and Henry Robello inspecting the Haiku Ditch sluice gate on Puolua (Huelo) Stream. 
20081028016 The two PVC pipes that bypasses Haiku Ditch on Puolua (Huelo) Stream.   
20081028017 Haiku Ditch on Puolua (Huelo) Stream.   
20081028019 CWRM staff conducting volumetric measurement of the water flowing through the two PVC pipes that 

bypasses Haiku Ditch on Puolua (Huelo) Stream.   
20081028022 Henry Robello opening the Haiku Ditch sluice gate on Puolua (Huelo) Stream. 
20081028023 Haiku Ditch on Puolua (Huelo) Stream.  Haiku Ditch sluice gate opened. 
20081028025 Henry Robello opening the Haiku Ditch sluice gate on Puolua (Huelo) Stream. 
20081028026 Haiku Ditch sluice gate on Puolua (Huelo) Stream opened. 
20081028027 The two PVC pipes that bypasses Haiku Ditch on Puolua (Huelo) Stream, after the sluice gate was 

opened. 
20081028028 Haiku Ditch on Puolua (Huelo) Stream after the sluice gate was opened..   

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
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Attachments:
Brief Description:
1. Image Contact Sheet 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008102804 (East Maui, Hanehoi Haiku Ditch, restore) 

Date of Field Investigation: October 28, 2008 Time (24-hour): 1200 - 1300 
CWRM Staff: Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: Huelo community - Ernie Schupp, Neola Caveny, and Ken Meade; 

EMI - Garret Hew (EMI Water Resources Manager) and Henry Robello (Field Superintendent) 
Hydrologic Unit: Hanehoi (6037) 
Stream Name: Hanehoi Stream 
Findings:
At approximately 1200 hours, CWRM staff, Ernie Schupp, Garret Hew and Henry Robello, met with Neola Caveny and 
her friend Ken Meade outside of the Door of Faith Church on Huelo Road.  Following EMI staff, everyone drove to the 
Haiku Ditch diversion on Hanehoi Stream.  The purpose of the field visit was to document the opening of the Haiku Ditch 
sluice gate on Hanehoi Stream.  The stream was dry.  Henry Robello proceeded to lift up the Haiku Ditch sluice gate 
with a metal bar.  Dean Uyeno measured the dimensions of the sluice gate opening to be 2 x 1.38 feet (W x H). 

CWRM staff videotaped the event.  

CWRM staff and Ernie Schupp hiked to IIFS Site B on Hanehoi Stream, both the flow measurement and reference point 
locations. 

Staff crew left the Haiku Ditch diversion on Hanehoi Stream at approximately 1300 hours, and returned to Puolua 
(Huelo) Stream to take post-release flow measurements.  Refer to Field Investigation Report FI2008102805 (East Maui, 
Huelo IIFS Site A) for more information.  

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20081028033 Haiku Ditch diversion intake structure on Hanehoi Stream. 
20081028035 Haiku Ditch diversion structure on Hanehoi Stream. 
20081028037 Henry Robello opening the Haiku Ditch sluice gate on Hanehoi Stream. 
20081028038 Henry Robello opening the Haiku Ditch sluice gate on Hanehoi Stream. 
20081028040 Haiku Ditch sluice gate on Hanehoi Stream. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
    

Attachments:
Brief Description:
1. Image Contact Sheet 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008102805 (East Maui, Huelo IIFS Site A) 

Date of Field Investigation: October 28, 2008 Time (24-hour): 1320 - 1340 
CWRM Staff: Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: Ernie Schupp (Huelo farmer) 
Hydrologic Unit: Hanehoi (6037) 
Stream Name: Puolua (Huelo) Stream 
Findings:
At approximately 1320 hours, 1.5 hours following the flow release at the Haiku Ditch on Puolua (Huelo) Stream (refer to 
Field Investigation Report FI2008102803 for more information), CWRM staff returned to IIFS Site A on the stream.  
CWRM staff prepared the site for flow measurement.  The entire flow measurement was completed in 20 minutes.  
Gage height readings were not recorded as a reference point was not established during the field investigation on 
October 23, 2008 (refer to Field Investigation Report FI2008102303 for more information).  In addition to flow 
measurement, CWRM staff also recorded wind velocity, air temperature, water temperature and weather conditions.  
The weather was overcast with no rain.  As computed back in the Honolulu Office, the flow at IIFS Site A was 0.055 
cubic feet per second (0.036 million gallons per day). 

Staff crew left the IIFS Site A on Puolua (Huelo) Stream at approximately 1340 hours, and continued to Palauhulu 
Stream to take flow measurements.  Refer to Field Investigation Report FI2008102806 (East Maui, Palauhulu IIFS Site 
B) for more information.

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
    

Attachments:
Brief Description:
1. Discharge Measurement and Gage Inspection Notes 

Recommendations: 

FI2008102805 - Page 1 of 3



FI2008102805 - Page 2 of 3

Huelo (Correction made 11/20/08)



FI2008102805 - Page 3 of 3



FI Form 04/13/2006

STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008102806 (East Maui, Palauhulu IIFS Site B, pre-release) 

Date of Field Investigation: October 28, 2008 Time (24-hour): 1500 - 1700 
CWRM Staff: Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present:
Hydrologic Unit: Piinaau (6053) 
Stream Name: Palauhulu Stream 
Findings:
At approximately 1500 hours, CWRM staff, arrived at the Hana Highway bridge that crosses Palauhulu Stream.  The 
bridge is near the entrance to Piinaau Road.  Staff crew hiked up Palauhulu Stream on the trail that begins on the left 
bank of the stream upstream of the bridge.   During a previous field visit, Matt Wong from the USGS-Maui Office found a 
location on the stream that may be suitable for flow measurement (refer to Field Investigation Report FI2008102403 for 
more information).  The location was directly below the bridge.  Matt did not find any locations suitable for gage height 
reading.  The stream was either too deep or there was no safe way to access the location. 

To access the measurement site, CWRM staff hiked upstream approximately 100 yards from the bridge on Hana 
Highway, and crossed the stream to the right bank.  Then, staff hiked downstream to the measurement site directly 
below the bridge (IIFS Site B).   

CWRM staff prepared the site for flow measurement.  The site was flagged with yellow tape, labeled with the stream 
name, IIFS site, and the date.  Staff completed the entire flow measurement in 35 minutes.  In addition to flow 
measurement, staff crew also recorded wind velocity, air temperature, water temperature and weather conditions.  As 
computed back in the Honolulu Office, the flow at IIFS Site B was 1.951 cubic feet per second (1.261 million gallons per 
day), with no gage height readings. 

CWRM staff concluded the field investigation at 1700 hours.  

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20081028049 Palauhulu Stream upstream from the Hana Highway bridge. 
20081028051 Flow measurement site (IIFS Site B) on Palauhulu Stream, directly below the Hana Highway bridge. 
20081028052 Palauhulu Stream downstream from the Hana Highway bridge. 
20081028056 Flow measurement site (IIFS Site B) on Palauhulu Stream, directly below the Hana Highway bridge. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
26 20.856333 -156.146474 IIFS Site B on Palauhulu Stream at Hana Highway 

Attachments:
Brief Description:
1. Image Contact Sheet 
2. Discharge Measurement and Gage Inspection Notes 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008102901 (East Maui, Honopou IIFS Site A) 

Date of Field Investigation: October 29, 2008 Time (24-hour): 1045 – 1110 
CWRM Staff: Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present:
Hydrologic Unit: Honopou (6034) 
Stream Name: Honopou Stream 
Findings:
On October 27, 2008, CWRM staff documented the flow release at Lowrie Ditch sluice gate on Honopou Stream.  Refer 
to Field Investigation Report FI2008102704 (East Maui, Honopou Lowrie Ditch, restore) for more information.  Since flow 
was restored, the following flow measurements represent post-release flow conditions. 

At approximately 1045 hours, CWRM staff arrived at the Haiku Ditch diversion on Honopou Stream.  The weather was 
sunny, but evidence of rain the previous night.  Water temperature taken at the Honopou Stream downstream from 
Haiku Ditch was 23.5 C and air temperature was 25 C.   CWRM staff took a volumetric measurement of the water 
flowing through the three 4-inch (O.D.) PVC pipes that bypasses the ditch.  With a stopwatch, staff recorded the number 
of seconds each of the pipes took to fill a 2 gallon bucket.  This process was repeated 5 times, making a total of 5 
measurements per pipe.  As computed back in the Honolulu Office, the flow from the pipes was 0.144 cubic feet per 
second (0.093 million gallons per day).

CWRM staff then drove to the bridge that crosses Honopou Stream further downstream to observe water level at the 
gage pool of IIFS Site A.  Staff noticed that the water level in the gage pool was similar to the level observed on October 
28, 2008 (refer to Field Investigation Report FI2008102801 for more information).  The water level was considerably 
lower than the water level observed in previous field visits, during which the water overtopped the concrete-reinforced 
masonry (CRM) wall of the gage pool. 

Staff left Honopou IIFS Site A at approximately 1110 hours, and continued to conduct flow measurement at IIFS Site on 
Wailuanui Stream.  Refer to Field Investigation Report FI2008102902 (East Maui, Wailuanui IIFS Site) for more 
information.

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20081029001 Gage pool and reference point at IIFS Site A on Honopou Stream. 
20081029003 Gage pool at IIFS Site A on Honopou Stream. 
20081029006 Bridge by IIFS Site A on Honopou Stream. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
6 20.916212 -156.245203 Bridge on Honopou Stream 
7 20.916187 -156.245174 IIFS Site A Reference Point on Honopou Stream 
8 20.916096 -156.245077 IIFS Site A Flow Measurement on Honopou Stream 
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Attachments:
Brief Description:
1. Image Contact Sheet 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008102902 (East Maui, Wailuanui IIFS Site) 

Date of Field Investigation: October 28, 2008 Time (24-hour): 1230 - 1600 
CWRM Staff: Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present:
Hydrologic Unit: Wailuanui (6056) 
Stream Name: Wailuanui Stream 
Findings:
At approximately 1230 hours, CWRM staff arrived at the Hana Highway bridge that crosses Wailuanui Stream.  CWRM 
staff hiked down from the bridge to the stream via a small trail that begins on the right bank of the stream, on the 
downstream side of the bridge.  The trail condition was hazardous because of the loose rocks and large boulders on the 
hill.  Staff continued to hike downstream until reaching the top of Waikani Falls, about 700 feet from the bridge.  There 
was a concrete structure near the top of Waikani Fall which may be remnants of a previous gaging station or weir.  On 
the right bank of the stream, Ed Sakoda found an old stilling well, as well as a concrete-reinforced masonry (CRM) wall 
that may have been for a staff gage previously installed.  CWRM staff found a location suitable for measuring 
streamflow, about 10 feet from the top of Waikani Falls.  Staff considered the possibility of establishing this location as 
the IIFS Site for Wailuanui Stream.  However, staff realized that access to this location may be difficult during high flows, 
so no measurements were made.  Staff hiked back to the bridge.   

During a previous field visit, Matt Wong from the USGS-Maui Office found a location on Wailuanui stream that may be 
suitable for flow measurement (refer to Field Investigation Report FI2008102404 for more information).  The location 
was directly below the bridge.  Matt did not find any locations suitable for gage height reading.   

CWRM staff prepared the site for flow measurement.  The site was flagged with yellow tape, labeled with the stream 
name, IIFS site, and the date.  Staff completed the entire flow measurement in 40 minutes.  In addition to flow 
measurement, staff crew also recorded wind velocity, air temperature, water temperature and weather conditions.  As 
computed back in the Honolulu Office, the flow at IIFS Site was 2.293 cubic feet per second (1.482 million gallons per 
day), with no gage height readings. 

CWRM staff concluded the field investigation at 1600 hours.  

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20081029008 Wailuanui Stream near the top of Waikani Falls. 
20081029010 Concrete structure near the top of Waikani Fall that may have been remnants of a previous gaging station 

or weir. 
20081029011 Top of Waikani Falls on Wailuanui Stream. 
20081029013 Wailuanui Stream upstream from Waikani Falls. 
20081029014 Top of Waikani Falls on Wailuanui Stream. 
20081029015 Wailuanui Stream upstream from Waikani Falls. 
20081029016 Concrete structure near the top of Waikani Fall that may have been remnants of a previous gaging station 

or weir. 
20081029017 Looking down the cliff from the top of Waikani Falls on Wailuanui Stream. 
20081029018 Top of Waikani Falls on Wailuanui Stream. 
20081029019 Wailuanui Stream upstream from Waikani Falls. 
20081029021 Top of Waikani Falls on Wailuanui Stream. 
20081029022 CRM wall on the right bank of Wailuanui Stream near the top of Waikani Falls. 
20081029028 Top of Waikani Falls on Wailuanui Stream. 
20081029041 Old stilling well on the right bank of Wailuanui Stream near the top of Waikani Falls. 
20081029046 Old stilling well on the right bank of Wailuanui Stream near the top of Waikani Falls. 
20081029048 CWRM staff at the top of Waikani Falls on Wailuanui Stream. 
20081029053 CWRM staff conducting flow measurement at IIFS Site on Wailuanui Stream. 
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GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
0 20.832394 -156.138458 IIFS Site Flow Measurement on Wailuanui Stream 
4 20.833606 -156.13696 Parking area near IIFS Site on Wailuanui Stream 

Attachments:
Brief Description:
1. Image Contact Sheet 
2. Discharge Measurement and Gage Inspection Notes 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008102903 (East Maui, Honopou IIFS Site A) 

Date of Field Investigation: October 29, 2008 Time (24-hour): 1730 – 1750 
CWRM Staff: Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present:
Hydrologic Unit: Honopou (6034) 
Stream Name: Honopou Stream 
Findings:
On October 27, 2008, CWRM staff documented the flow release at Lowrie Ditch sluice gate on Honopou Stream.  Refer 
to Field Investigation Report FI2008102704 (East Maui, Honopou Lowrie Ditch, restore) for more information.  Since flow 
was restored, the following flow measurements represent post-release flow conditions. 

At approximately 1730 hours, CWRM staff arrived at the Haiku Ditch diversion on Honopou Stream.  CWRM staff took a 
volumetric measurement of the water flowing through the three 4-inch (O.D.) PVC pipes that bypass the ditch.  With a 
stopwatch, staff recorded the number of seconds each of the pipes took to fill a 2 gallon bucket.  This process was 
repeated 5 times, making a total of 5 measurements per pipe.  As computed back in the Honolulu Office, the flow from 
the pipes was 0.132 cubic feet per second (0.085 million gallons per day).   

CWRM staff concluded the field investigation at 1750 hours.  

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
    

Attachments:
Brief Description:

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008111701 (East Maui, Palauhulu IIFS Site B, pre-release) 

Date of Field Investigation: November 17, 2008 Time (24-hour): 0900 - 1010 
CWRM Staff: Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present:
Hydrologic Unit: Piinaau (6053) 
Stream Name: Palauhulu Stream 
Findings:
CWRM staff departed Oahu for Maui at 0520 hours. 

At 0900 hours, CWRM staff arrived at the Hana Highway bridge that crosses Palauhulu Stream.  The bridge is near the 
entrance to Piinaau Road.  Staff hiked upstream approximately 100 yards from the bridge on Hana Highway, crossed 
the stream to the right bank, and hiked back downstream to the measurement site directly below the bridge (IIFS Site B).

Staff prepared the site for flow measurement.  Flow measurement was completed in 30 minutes.  Staff also recorded 
wind velocity, air temperature, water temperature and weather conditions.  Weather was sunny with no rain.  As 
computed back in the Honolulu Office, the flow at the IIFS site was 2.133 cubic feet per second (1.379 million gallons 
per day), with no gage height readings. 

Staff left Palauhulu IIFS Site B at approximately 1010 hours, and proceeded on to document flow restoration at the 
Koolau Ditch bypass sluice gate on Kano Stream.  Refer to Field Investigation Report FI2008111702 (East Maui, Kano 
Koolau Ditch, restore) for more information.  

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
26 20.856333 -156.146474 IIFS Site B on Palauhulu Stream at Hana Highway 

Attachments:
Brief Description:
1. Discharge Measurement and Gage Inspection Notes 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008111702 (East Maui, Kano Koolau Ditch, restore) 

Date of Field Investigation: November 17, 2008 Time (24-hour): 1010 - 1500 
CWRM Staff: Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: EMI - Garret Hew (Water Resources Manager), Mark Vaught (Operations Manager), Henry 

Robello (Field Superintendent), and Nelson Akiu (Keanae Supervisor) 
Hydrologic Unit: Piinaau (6053) 
Stream Name: Kano Stream (tributary of Palauhulu Stream) 
Findings:
The purpose of the field visit was to document flow release at the Koolau Ditch bypass sluice gate on Kano Stream, a 
tributary of Palauhulu Stream.  At 1010 hours, CWRM staff met with Garret Hew and EMI staff at the junction of Hana 
Highway and Piinaau Road.  Staff drove up Piinaau Road, and then turned left onto Kano Road.  The switch-back trail to 
the Koolau Ditch bypass sluice gate on Kano Stream begins near the end of Kano Road, along the side of the mountain. 
EMI staff had previously cleared the trail for the safety of CWRM staff.  At the end of the trail is Kano Falls, a cascading 
waterfall directly upstream of Koolau Ditch.  The sluice gate is located inside a tunnel, on the right bank at the foot of the 
waterfall (inside the pool).  At approximately 1200 hours, Nelson Akiu and Garret Hew proceeded to lift up the bypass 
sluice gate.  Once the gate was opened, water from the ditch flowed through the gate and out the side of the mountain, 
creating a waterfall.  Very little water was flowing into the ditch.  CWRM staff videotaped the flow release event.  

CWRM staff measured the dimensions of the sluice gate to be 1.1 x 6.8 feet (W x H).  The sluice gate was opened to a 
height of 0.45 feet. 

According to the trip schedule, CWRM staff had planned to take flow measurements at Kano Stream near Koolau Ditch 
to estimate the amount of water that would be lost to the losing sections downstream from the ditch, before reaching 
IIFS Site B on Palauhulu Stream. However, the stream section near the ditch was mostly large boulders, without any 
well-defined sections suitable for flow measurements.  Therefore, staff decided to take flow measurements near the 
Koolau Ditch bypass sluice gate to approximate the discharge that would flow into Kano Stream.  Depth and velocity 
measurements were taken 3 feet downstream from the sluice gate at only three points along the cross section due to the 
turbulent flow conditions. 

Number Width of section (ft) Depth of water (ft) Velocity (ft/sec) Discharge (CFS) 
1 3.00 0.55 3.68 6.072 
2 3.00 0.55 3.96 6.534 
3 3.00 0.40 3.33 3.996 

              CFS = cubic feet per second 

As computed back in the Honolulu Office, the average discharge was 5.534 CFS (3.577 million gallons per day).  This 
flow measurement represents a very rough estimate of the discharge in Kano Stream.  It does not have the same 
accuracy as the previous flow estimates where depth and velocity measurements were taken at equal intervals along 
the cross section.   

On the drive back, CWRM staff stopped along Kano Road right before merging with Piinaau Road to access Palauhulu 
Stream downstream from Kano Falls and Koolau Ditch.  Staff hiked from the road to the left bank of the stream, and 
continued to hike downstream.  Staff located a suitable site for flow measurements and made necessary preparations.  
The site was not flagged because this location was not intended to be an IIFS site.  Flow measurement was completed 
in 30 minutes.  Staff recorded wind velocity, air temperature, water temperature and weather conditions.  Weather was 
partly cloudy.  As computed back in the Honolulu Office, the flow was 2.802 CFS (1.811 million gallons per day), with no 
gage height readings.  Heavy rain began to fall as staff were hiking back to Kano Road. 

CWRM staff were scheduled to return to IIFS Site B on Palauhulu Stream on the third day of the field visit (Wednesday, 
Nov. 19) and take flow measurements.  However, heavy rain fell on East Maui the following day (Tuesday).  Most of the 
streams in East Maui had flow velocities too high for taking measurements.  Instead, staff documented the high flow 
events by taking photographs, descriptions, and GPS waypoints. 
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Staff concluded the field investigation at 1500 hours. 

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20081117001 The 2001 landslide that covered part of Piinaau Stream.  
20081117002 View of Keanae Valley from the hiking trail near Kano Road. 
20081117004 Kano Falls upstream of Koolau Ditch on Kano Stream. 
20081117005 The pond of Kano Falls upstream from Koolau Ditch. 
20081117008 Cascading waterfall of Kano Falls upstream of Koolau Ditch on Kano Stream. 
20081117011 The radio gate on the right bank of Kano Stream near the waterfall. 
20081117013 Radio gate on the right bank of Kano Stream near the waterfall.  This gate controls the water level in 

Koolau Ditch. 
20081117015 Remnants of a concrete-reinforced masonry (CRM) wall on the left bank of Kano Stream near the waterfall. 
20081117019 An open tunnel that is part of the Koolau Ditch on the left bank of Kano Stream near the waterfall.   
20081117022 Cascading waterfall of Kano Falls upstream of Koolau Ditch on Kano Stream.  Photo taken from the right 

bank.
20081117024 The top part of the cascading waterfall of Kano Falls upstream of Koolau Ditch on Kano Stream.  Photo 

taken from the right bank. 
20081117026 Tunnel that leads to the Koolau Ditch bypass sluice gate on Kano Stream. 
20081117027 Koolau Ditch bypass sluice gate on Kano Stream. 
20081117028 Tunnel downstream the Koolau Ditch bypass sluice gate on Kano Stream, where water from Kano Stream 

exits on the side of the mountain. 
20081117032 End of the tunnel downstream the Koolau Ditch bypass sluice gate on Kano Stream, where water from 

Kano Stream exits on the side of the mountain. 
20081117033 Water from Kano Stream flowing into Koolau Ditch. 
20081117034 EMI staff opening the Koolau Ditch bypass sluice gate on Kano Stream. 
20081117035 Tunnel downstream the Koolau Ditch bypass sluice gate on Kano Stream, where water from Kano Stream 

exits on the side of the mountain.  The sluice gate has already opened. 
20081117037 Koolau Ditch bypass sluice gate opened on Kano Stream. 
20081117046 CWRM staff taking flow measurements 3 feet downstream from the Koolau Ditch bypass sluice gate on 

Kano Stream. 
20081117047 Koolau Ditch bypass sluice gate opened on Kano Stream. 
20081117048 Water from Kano Stream no longer flowing into Koolau Ditch after the Koolau Ditch bypass sluice gate was 

opened. 
20081117053 Water from Kano Stream flowed through the bypass sluice gate and out the side of the mountain. 
20081117055 Upstream from the measurement site on Palauhulu Stream.  This location is downstream from Koolau 

Ditch.
20081117057 Downstream from the measurement site on Palauhulu Stream.  This location is downstream from Koolau 

Ditch.
20081117058 CWRM staff preparing the site on Palauhulu Stream for flow measurement. 
20081117059 CWRM staff preparing the site on Palauhulu Stream for flow measurement. 
20081117061 CWRM staff taking flow measurement at Palauhulu Stream, downstream from the Koolau Ditch. 
20081117063 CWRM staff taking flow measurement at Palauhulu Stream, downstream from the Koolau Ditch. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
FI20081117wp.shp Waypoints recorded during the field visit from Nov. 17-19, 2008. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
001 20.81567106 -156.16222948 Pool below Kano Falls, near Koolau Ditch intake at Kano Stream 
002 20.81569428 -156.16190384 Access tunnel to Koolau Ditch bypass sluice gate 
003 20.81781037 -156.16314051 Start of trail to Koolau Ditch intake at Kano Stream 
005 20.81855167 -156.16347067 Flow measurement site on Palauhulu Stream, downstream from Koolau 

Ditch
006 20.82588055 -156.16540278 Bridge across Hauolo Wahine Stream 
008 20.8563569 -156.14677216 EMI access gate on Piinaau Road 
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Attachments:
Brief Description:
1. Image Contact Sheet 
2. Discharge Measurement and Gage Inspection Notes 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008111801 (East Maui, Palauhulu, high flow) 

Date of Field Investigation: November 18, 2008 Time (24-hour): 0900 - 0910 
CWRM Staff: Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: Skippy Hau (DAR) 
Hydrologic Unit: Piinaau (6053) 
Stream Name: Palauhulu Stream 
Findings:
At 0900 hours, CWRM staff and Skippy arrived at the Hana Highway bridge that crosses Palauhulu Stream.  Staff 
observed Palauhulu Stream from the bridge and determined the flow velocities in the stream to be too high for taking 
measurements.   

Heavy rain fell on East Maui on the morning of Nov. 18.  USGS rain gage (Station 204916156083701) in West Wailuaiki 
near Keanae recorded 1.8 inches of rain on Nov 18, and 0.82 inches on Nov. 19.  Most of the rain fell on the early 
morning of Nov. 18, between 12AM and 3:30AM. 

Source: USGS National Water Information System [http://waterdata.usgs.gov/hi/nwis/] 

The nearest USGS active streamgage with real-time data is located on West Wailuaiki Stream (Station 16518000).  At 
approximately 12:00AM on Nov. 18, discharge in West Wailuaiki Stream began to increase from 2.7CFS to a peak flow 
of 2,010 CFS at 9:45AM.  By Nov. 26, streamflow returned to normal conditions at 3.7 CFS. 
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Source: USGS National Water Information System [http://waterdata.usgs.gov/hi/nwis/] 

Staff left Palauhulu Stream at 0910 hours, and continued to document high flows in Wailuanui Stream.  Refer to Field 
Investigation Report FI2008111802 (East Maui, Wailuanui, high flow) for more information.  

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20081118001 IIFS Site B on Palauhulu Stream during high flows. 
20081118002 Palauhulu Stream upstream of IIFS Site B during high flows. 
20081118003 Palauhulu Stream downstream of IIFS Site B during high flows. 
20081118004 Palauhulu Stream downstream of IIFS Site B during high flows. 
20081118005 Palauhulu Stream downstream of IIFS Site B, near the Hana Highway during high flows. 
20081118006 Palauhulu Stream upstream of IIFS Site B during high flows. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
26 20.856333 -156.146474 IIFS Site B on Palauhulu Stream at Hana Highway 

Attachments:
Brief Description:
1. Image Contact Sheet 

Recommendations: 

FI2008111801 - Page 2 of 3



20081118001.JPG 20081118002.JPG 20081118003.JPG

20081118004.JPG 20081118005.JPG 20081118006.JPG

FI2008111801 - Page 3 of 3

IMAGE CONTACT SHEET



FI Form 04/13/2006

STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008111802 (East Maui, Wailuanui, high flow) 

Date of Field Investigation: November 18, 2008 Time (24-hour): 0930 - 1030 
CWRM Staff: Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: DAR - Skippy Hau; 

Wailua Valley - Ed Wendt and Carl Wendt 
Hydrologic Unit: Wailuanui (6056) 
Stream Name: Wailuanui Stream 
Findings:
At 0930 hours, CWRM staff and Skippy arrived at Ed Wendt’s residence on Wailua Road.  Staff took a picture of 
Waikani Falls, which was full from the heavy rain*.  After the heavy rain passed (about 10 minutes later), CWRM staff, 
Skippy, Ed and Carl Wendt drove down to Wailua Bay.  During the Commission Site Visit in August 2008, the beach at 
Wailua Bay had a 30-40 feet long cobble beach that blocked the mouth of Wailuanui Stream.  Streamflow would enter 
the ocean through the rocks or via a small channel near the right bank.  During this field visit, the cobble beach was 
washed away by the high flows, allowing Wailuanui Stream to flow directly into the ocean.    

Staff left Wailua Bay at 1030 hours, and continued to Lakini taro patch and Kualani Stream.  Refer to Field Investigation 
Report FI2008111803 (East Maui, Lakini and Kualani) for more information.  

*Heavy rain fell on East Maui on the morning of Nov. 18.  USGS rain gage (Station 204916156083701) in West 
Wailuaiki near Keanae recorded 1.8 inches of rain on Nov 18, and 0.82 inches on Nov. 19.  Most of the rain fell on the 
early morning of Nov. 18, between 12AM and 3:30AM.  The nearest USGS active streamgage with real-time data is 
located on West Wailuaiki Stream (Station 16518000).  At approximately 12:00AM on Nov. 18, discharge in West 
Wailuaiki Stream began to increase from 2.7CFS to a peak flow of 2,010 CFS at 9:45AM.  By Nov. 26, streamflow 
returned to 3.7 CFS.  Refer to FI2008111801 (East Maui, Palauhulu, high flow) for real-time rainfall and discharge 
graphs. 

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20081118008 Waikani Falls on Wailuanui Stream. 
20081118009 Beach at Wailua Bay, where Wailuanui Stream flows into the bay. 
20081118010 Beach at Wailua Bay, where Wailuanui Stream flows into the bay. 
20081118011 Beach at Wailua Bay, where Wailuanui Stream flows into the bay. 
20081118012 Wailua Bay. 
20081118013 Beach at Wailua Bay, where Wailuanui Stream flows into the bay. 
20081118014 Beach at Wailua Bay, where Wailuanui Stream flows into the bay. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
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Attachments:
Brief Description:
1. Image Contact Sheet 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008111803 (East Maui, Lakini and Kualani) 

Date of Field Investigation: November 18, 2008 Time (24-hour): 1030 - 1500 
CWRM Staff: Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: DAR - Skippy Hau; 

Wailua Valley - Ed Wendt and Carl Wendt 
Hydrologic Unit: Waiokamilo (6055) 
Stream Name: Kualani Stream 
Findings:
The purpose of the field visit was to get a better understanding of the Lakini taro patch, its auwai, and Kualani Stream.  
At 1030 hours, CWRM staff, Skippy, Ed and Carl Wendt arrived at the Hana Highway bridge that crosses Waiokamilo 
Stream and Kualani Stream.  Staff took photographs of both streams upstream and downstream from the bridge.  The 
streams had high flows from the heavy rain*.  Downstream from the bridge, Kualani Stream is diverted at Dam 4 for the 
Na Moku Project taro loi.  Kualani Stream continues to flow downstream from the bridge for about 80 feet and then 
merges with Waiokamilo Stream.  Staff walked down Wailua Road from Hana Highway to see the auwai for the Na 
Moku Project.  Water that exits the Na Moku Project taro lois, continues under Wailua Road to more taro fields in the 
valley.

The next destination was the Lakini taro patch.  Kikokiko Falls on Waiokamilo Stream could be seen while walking up 
the taro patch from Hana Highway. At the end of Lakini is Dam 1 where Kualani Stream is diverted for the taro patch. 
Dean Uyeno and Ed Wendt continued to hike up Kualani Stream from the dam for another 200 feet.  The streambank 
was heavily vegetated with California grass.  Photos were taken at the point where water diverted from Waiokamilo 
Stream (at Dam 2) enters Kualani Stream.  Dean continued further upstream past the inflow from Waiokamilo, however 
the area was heavily overgrown with California grass and difficult to continue further.  Kualani Stream is relatively small, 
however water was flowing beneath the California grass.  Upon their return, the group walked to the concrete diversion 
box near Lakini.  Water outflow from Lakini flows under Hana Highway to a concrete junction box which distributes the 
water into an Upper Ditch, Lower Ditch, and a third ditch for the Wailua taro patches.  At the time of this visit, water to 
the Upper Ditch was blocked off by a wooden board.  Carl Wendt indicated that normal water flow is insufficient to meet 
the water needs to taro loi serviced by the upper ditch. 

At approximately 1330, everyone arrived at Wailua Valley State Wayside.  Following Ed and Carl Wendt, CWRM staff 
and Skippy hiked mauka along the service road to Wailua Valley in search of Kualani Stream.  The service road 
continues in an open pasture where Kualani Stream crosses.  That part of the stream is very narrow and overgrown with 
vegetation.  Then, everyone hiked into the forest and found Kualani Stream.  Dean Uyeno, Chui Ling Cheng, and Skippy 
Hau continued to hike upstream along Kualani Stream to Kualani Falls.  CWRM staff was not able to take GPS 
coordinates of the waterfall because the satellite signal was blocked by the mountain.  From the waterfall, CWRM staff 
and Skippy hiked downstream and met up with the rest of the group.  The group continued to hike downstream until the 
stream reaches the open pasture near the service road.   

Staff left Wailua Valley State Wayside at 1500 hours, and continued to document high flows in Wailuanui Stream.  Refer 
to Field Investigation Report FI2008111804 (East Maui, Wailuanui, high flow) for more information.  

*Heavy rain fell on East Maui on the morning of Nov. 18.  USGS rain gage (Station 204916156083701) in West 
Wailuaiki near Keanae recorded 1.8 inches of rain on Nov 18, and 0.82 inches on Nov. 19.  Most of the rain fell on the 
early morning of Nov. 18, between 12AM and 3:30AM.  The nearest USGS active stream gage with real-time data is 
located on West Wailuaiki Stream (Station 16518000).  At approximately 12:00AM on Nov. 18, discharge in West 
Wailuaiki Stream began to increase from 2.7CFS to a peak flow of 2,010 CFS at 9:45AM.  By Nov. 26, streamflow 
returned to 3.7 CFS.  Refer to FI2008111801 (East Maui, Palauhulu, high flow) for real-time rainfall and discharge 
graphs. 
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Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20081118015 Waiokamilo Stream downstream from Hana Highway. 
20081118017 Waiokamilo Stream downstream from Hana Highway. 
20081118019 Waiokamilo Stream upstream from Hana Highway. 
20081118021 Waiokamilo Stream upstream from Hana Highway. 
20081118022 Kualani Stream downstream from Hana Highway. 
20081118024 Kualani Stream upstream from Hana Highway. 
20081118026 Kualani Stream upstream from Hana Highway. 
20081118028 Bridge on Hana Highway that crosses Waiokamilo Stream and Kualani Stream. 
20081118029 Dam 4 of the auwai for the Na Moku Project, downstream from Hana Highway. 
20081118030 Kualani Stream and the auwai for the Na Moku Project, downstream from Hana Highway but upstream 

from Dam 4. 
20081118031 Auwai for the Na Moku Project, downstream from Hana Highway. 
20081118032 Kualani Stream and the auwai for the Na Moku Project, downstream from Hana Highway but upstream 

from Dam 4. 
20081118033 Auwai for the Na Moku Project, downstream from Hana Highway. 
20081118034 Confluence of Kualani Stream and Waiokamilo Stream downstream from Hana Highway. 
20081118038 Auwai for the Na Moku Project, downstream from Hana Highway. 
20081118045 Lakini taro patch. 
20081118049 Dam 1 upstream of the Lakini taro patch.  Kualani Stream flows into the auwai for Lakini.  
20081118051 Kualani Stream upstream of Dam 1. 
20081118052 Kualani Stream upstream of Dam 1. 
20081118055 Kualani Stream upstream of Dam 1. 
20081118057 Kualani Stream upstream of Dam 1. 
20081118058 Kualani Stream upstream of Dam 1. 
20081118059 Concrete diversion box downstream of Hana Highway.   
20081118061 Concrete diversion box downstream of Hana Highway.   
20081118065 Taro patches in Wailua Valley. 
20081118066 Kikokiko Falls on Waiokamilo Stream. 
20081118068 Kualani Stream upstream from Hana Highway.   
20081118070 Kualani Stream upstream from Hana Highway, on the way to Kualani Falls.   
20081118071 Kualani Stream upstream from Hana Highway, on the way to Kualani Falls.   
20081118072 Kualani Falls on Kualani Stream. 
20081118075 Kualani Falls on Kualani Stream. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
FI20081117wp.shp Waypoints recorded during the field visit from Nov. 17-19, 2008. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
009 20.84859886 -156.13569514 Dam 4 on Kualani Stream to divert water to the Na Moku Project 
010 20.84718358 -156.13481705 Water from the Na Moku Project auwai flows under Wailua Road 
011 20.84544727 -156.1391966 Downstream auwai outflow from Lakini taro patch 
012 20.84506379 -156.13927924 Upstream auwai outflow from Lakini taro patch 
013 20.84485651 -156.13977679 Main auwai intake to Lakini taro patch that splits to upper and lower taro 

patches
014 20.8444613 -156.14018273 Dam 1 on Kualani Stream diverting water for Lakini taro patch 
015 20.84361129 -156.14040786 Inflow to Kualani Stream from Waiokamilo Stream 
016 20.84523194 -156.13900892 Concrete diversion box below Hana Highway 
017 20.8388057 -156.14144512 Kualani Stream crossing the service road 

Attachments:
Brief Description:
1. Image Contact Sheet 

Recommendations: 
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Flagging tape of a different color.  Staff used yellow flagging tape to mark the trail to Kualani Stream.  However, the tpae 
cannot be easily distinguished from the trees in the forest. 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008111804 (East Maui, Wailuanui, high flow) 

Date of Field Investigation: November 18, 2008 Time (24-hour): 1520 - 1530 
CWRM Staff: Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: Skippy Hau (DAR) 
Hydrologic Unit: Wailuanui (6056) 
Stream Name: Wailuanui Stream 
Findings:
At 1520 hours, CWRM staff and Skippy arrived at the Hana Highway bridge that crosses Wailuanui Stream.  CWRM 
staff observed Wailuanui Stream from the bridge and determined the flow velocities in the stream to be too high* for 
taking measurements.   

Staff left Wailuanui at 1530 hours, and continued to document high flows on Palauhulu Stream.  Refer to Field 
Investigation Report FI2008111805 (East Maui, Palauhulu, high flow) for more information.  

*Heavy rain fell on East Maui on the morning of Nov. 18.  USGS rain gage (Station 204916156083701) in West 
Wailuaiki near Keanae recorded 1.8 inches of rain on Nov 18, and 0.82 inches on Nov. 19.  Most of the rain fell on the 
early morning of Nov. 18, between 12AM and 3:30AM.  The nearest USGS active streamgage with real-time data is 
located on West Wailuaiki Stream (Station 16518000).  At approximately 12:00AM on Nov. 18, discharge in West 
Wailuaiki Stream began to increase from 2.7CFS to a peak flow of 2,010 CFS at 9:45AM.  By Nov. 26, streamflow 
returned to 3.7 CFS.  Refer to FI2008111801 (East Maui, Palauhulu, high flow) for real-time rainfall and discharge 
graphs. 

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20081118076 Cascading waterfall on Wailuanui Stream, upstream from from Hana Highway. 
20081118078 Wailuanui Stream downstream from the cascading waterfall but upstream from Hana Highway. 
20081118079 Cascading waterfall and Wailuanui Stream, upstream from Hana Highway. 
20081118080 Wailuanui Stream downstream from Hana Highway. 
20081118081 IIFS Site on Wailuanui Stream below the bridge on Hana Highway. 
20081118083 Cascading waterfall and Wailuanui Stream, upstream from Hana Highway. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
0 20.832394 -156.138458 IIFS Site Flow Measurement on Wailuanui Stream 
4 20.833606 -156.13696 Parking area near IIFS Site on Wailuanui Stream 

Attachments:
Brief Description:
1. Image Contact Sheet 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008111805 (East Maui, Palauhulu, high flow) 

Date of Field Investigation: November 18, 2008 Time (24-hour): 1540-1600 
CWRM Staff: Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: Skippy Hau (DAR) 
Hydrologic Unit: Piinaau (6053) 
Stream Name: Palauhulu Stream 
Findings:
At 1540 hours, CWRM staff and Skippy arrived at the Keanae Valley Lookout.  From the lookout, staff could view 
Keanae Flume, Palauhulu Stream, and the large pond before flowing out to the ocean.  During the field visit on Oct. 24, 
2008 (refer to FI2008102403), Palauhulu Stream downstream from Keanae Flume was completely dry.  No water was 
flowing into the large pond further downstream.  At this field visit, the water level in Palauhulu Stream was at least 5 feet 
high based on the concrete base of the flume.  Water was flowing into the large pond.  Due to the heavy rain*, the high 
flows flushed debris and other contaminants out to the ocean, creating a large plume. 

CWRM staff and Skippy then drove to the Hana Highway bridge that crosses Palauhulu Stream.  Staff observed 
Palauhulu Stream from the bridge and determined the flow velocities in the stream to be too high for taking 
measurements.   

Staff left Palauhulu Stream at 1600 hours.  While driving to Honopou, staff took photographs of the highs flows in 
streams that cross Hana Highway.  Refer to Field Investigation Report FI2008111806 (East Maui, High flows) for more 
information.

*Heavy rain fell on East Maui on the morning of Nov. 18.  USGS rain gage (Station 204916156083701) in West 
Wailuaiki near Keanae recorded 1.8 inches of rain on Nov 18, and 0.82 inches on Nov. 19.  Most of the rain fell on the 
early morning of Nov. 18, between 12AM and 3:30AM.  The nearest USGS active streamgage with real-time data is 
located on West Wailuaiki Stream (Station 16518000).  At approximately 12:00AM on Nov. 18, discharge in West 
Wailuaiki Stream began to increase from 2.7CFS to a peak flow of 2,010 CFS at 9:45AM.  By Nov. 26, streamflow 
returned to 3.7 CFS.  Refer to FI2008111801 (East Maui, Palauhulu, high flow) for real-time rainfall and discharge 
graphs. 

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20081118086 Palauhulu Stream and Keanae Flume from the Keanae Valley Lookout. 
20081118088 Mouth of Piinaau Stream. 
20081118091 Keanae Valley taro patches. 
20081118093 Palauhulu Stream upstream from Hana Highway. 
20081118094 IIFS Site B on Palauhulu Stream upstream from Hana Highway. 
20081118095 Palauhulu Stream downstream from Hana Highway. 
20081118096 Palauhulu Stream downstream from Hana Highway. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
26 20.856333 -156.146474 IIFS Site B on Palauhulu Stream at Hana Highway 
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Attachments:
Brief Description:
1. Image Contact Sheet 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008111806 (East Maui, High Flows) 

Date of Field Investigation: November 18, 2008 Time (24-hour): 1600 - 1730 
CWRM Staff: Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: Skippy Hau (DAR) 
Hydrologic Unit: Multiple
Stream Name: Nuaailua Stream, Honomanu Stream, Punalau Stream, Waikamoi Stream, Kaaiea Stream, 

Nailiihaele Stream 
Findings:
At 1600 hours, CWRM staff and Skippy began driving to Honopou from Wailuanui.  Along the way, staff took 
photographs of high flows* in the following streams:  

1. Nuaailua Stream 
2. Honomanu Stream 
3. Punalau Stream 
4. Waikamoi Stream 
5. Kaaiea Stream 
6. Nailiihaele Stream 

Staff arrived at the Haiku Ditch diversion intake on Honopou Stream at 1730 hours.  Refer to Field Investigation Report 
FI2008111807 (East Maui, Honopou IIFS Site A) for more information.  

*Heavy rain fell on East Maui on the morning of Nov. 18.  USGS rain gage (Station 204916156083701) in West 
Wailuaiki near Keanae recorded 1.8 inches of rain on Nov 18, and 0.82 inches on Nov. 19.  Most of the rain fell on the 
early morning of Nov. 18, between 12AM and 3:30AM.  The nearest USGS active streamgage with real-time data is 
located on West Wailuaiki Stream (Station 16518000).  At approximately 12:00AM on Nov. 18, discharge in West 
Wailuaiki Stream began to increase from 2.7CFS to a peak flow of 2,010 CFS at 9:45AM.  By Nov. 26, streamflow 
returned to 3.7 CFS.  Refer to FI2008111801 (East Maui, Palauhulu, high flow) for real-time rainfall and discharge 
graphs. 

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20081118098 Nuaailua Stream upstream from Hana Highway. 
20081118100 Nuaailua Stream downstream from Hana Highway. 
20081118101 Honomanu Stream downstream from Hana Highway. 
20081118102 Honomanu Stream downstream from Hana Highway. 
20081118103 Honomanu Stream upstream from Hana Highway. 
20081118104 Honomanu Stream downstream from Hana Highway. 
20081118106 Punalau Stream downstream from Hana Highway. 
20081118107 Punalau Stream upstream from Hana Highway. 
20081118110 Waikamoi Stream downstream from Hana Highway. 
20081118111 Waikamoi Stream upstream from Hana Highway. 
20081118114 Kaaiea Stream downstream from Hana Highway. 
20081118116 Center Ditch diversion intake on Kaaiea Stream upstream from Hana Highway. 
20081118117 Center Ditch diversion intake on Kaaiea Stream upstream from Hana Highway. 
20081118120 Center Ditch diversion intake on Nailiilihaele Stream upstream from Hana Highway. 
20081118122 Nailiilihaele Stream downstream from Hana Highway. 
20081118124 Nailiilihaele Stream downstream from Hana Highway. 
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GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
FI20081117wp.shp Waypoints recorded during the field visit from Nov. 17-19, 2008. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
023 20.85498529 -156.16040474 Nuaailua Stream at the bridge on Hana Highway. 
024 20.85473383 -156.16952106 Honomanu Stream at the bridge on Hana Highway. 
025 20.86180279 -156.16985877 Punalau Stream at the bridge on Hana Highway. 
026 20.87230523 -156.18698317 Waikamoi Stream at the bridge on Hana Highway. 
027 20.87847708 -156.1953654 Kaaiea Stream at the bridge on Hana Highway. 
028 20.88661171 -156.21020204 Nailiilihaele Stream at the bridge on Hana Highway. 

Attachments:
Brief Description:
1. Image Contact Sheet 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008111807 (East Maui, Honopou IIFS Site A) 

Date of Field Investigation: November 18, 2008 Time (24-hour): 1730 - 1800 
CWRM Staff: Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: Skippy Hau (DAR) 
Hydrologic Unit: Honopou (6034) 
Stream Name: Honopou Stream 
Findings:
At 1730 hours, CWRM staff and Skippy arrived at the Haiku Ditch diversion intake on Honopou Stream.  Due to the high 
flows from the heavy rain*, debris had collected on the upstream side of the berm that EMI constructed on Oct. 27, 2008 
(refer to FI2008102703 for more information).  The berm did not wash downstream.  Water was flowing over the berm 
and Haiku Ditch.  The water level at the ditch was higher than the opening of the control gate at the right bank of the 
stream.  Backflow of water from the control gate was apparent. 

CWRM staff drove down Honopou Road to IIFS Site A on Honopou stream.  Flow velocities in Honopou Stream were 
too high for taking flow measurements.  Water flowed pass the CRM wall of the gage pool.  The reference point was no 
longer visible. 

Staff concluded the field visit at 1800 hours.  

*Heavy rain fell on East Maui on the morning of Nov. 18.  USGS rain gage (Station 204916156083701) in West 
Wailuaiki near Keanae recorded 1.8 inches of rain on Nov 18, and 0.82 inches on Nov. 19.  Most of the rain fell on the 
early morning of Nov. 18, between 12AM and 3:30AM.  The nearest USGS active streamgage with real-time data is 
located on West Wailuaiki Stream (Station 16518000).  At approximately 12:00AM on Nov. 18, discharge in West 
Wailuaiki Stream began to increase from 2.7CFS to a peak flow of 2,010 CFS at 9:45AM.  By Nov. 26, streamflow 
returned to 3.7 CFS.  Refer to FI2008111801 (East Maui, Palauhulu, high flow) for real-time rainfall and discharge 
graphs. 

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20081118126 Haiku Ditch diversion intake on Honopou Stream. 
20081118127 Haiku Ditch diversion intake on Honopou Stream. 
20081118128 Honopou Stream downstream from Haiku Ditch. 
20081118130 Haiku Ditch east of the control gate and Honopou Road. 
20081118134 Control gate at the Haiku Ditch diversion intake on Honopou Stream. 
20081118136 Gage pool of IIFS Site A on Honopou Stream. 
20081118137 Honopou Stream downstream of the bridge that crosses Honopou Road. 
20081118139 Gage pool and reference point of IIFS Site A on Honopou Stream. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
6 20.916212 -156.245203 Bridge on Honopou Stream 
7 20.916187 -156.245174 IIFS Site A Reference Point on Honopou Stream 
8 20.916096 -156.245077 IIFS Site A Flow Measurement on Honopou Stream 
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Attachments:
Brief Description:
1. Image Contact Sheet 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008111901 (East Maui, High Flows) 

Date of Field Investigation: November 19, 2008 Time (24-hour): 0730 - 0900 
CWRM Staff: Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: Skippy Hau (DAR) 
Hydrologic Unit: Multiple
Stream Name: Oopuola Stream and Haipuaena Stream 
Findings:
At 0730 hours, CWRM staff and Skippy left Kahului to Palauhulu.  Along the way, staff took photographs of high flows* 
in Oopuola Stream and Haipuaena Stream. 

Staff arrived at the Hana Highway bridge that crosses Palauhulu Stream at 0900 hours.  Refer to Field Investigation 
Report FI2008111902 (East Maui, Palauhulu, high flow) for more information.  

* Heavy rain fell on East Maui on the early morning of Nov. 18.  USGS rain gage (Station 204916156083701) in West 
Wailuaiki near Keanae recorded 1.8 inches of rain on Nov 18, and 0.82 inches on Nov. 19.  Most of the rain fell on the 
early morning of Nov. 18, between 12AM and 3:30AM.  The nearest USGS active streamgage with real-time data is 
located on West Wailuaiki Stream (Station 16518000).  At approximately 12:00AM on Nov. 18, discharge in West 
Wailuaiki Stream began to increase from 2.7CFS to a peak flow of 2,010 CFS at 9:45AM.  By Nov. 26, streamflow 
returned to 3.7 CFS.  Refer to FI2008111801 (East Maui, Palauhulu, high flow) for real-time rainfall and discharge 
graphs. 

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20081119002 Center Ditch diversion intake on Oopuola Stream. 
20081119003 Center Ditch diversion intake on Oopuola Stream. 
20081119004 Center Ditch diversion intake on Oopuola Stream. 
20081119005 Oopuola Stream upstream from Center Ditch. 
20081119006 Oopuola Stream downstream from Center Ditch, but upstream of Hana Highway. 
20081119007 Diversion intake structure at Center Ditch on Oopuola Stream. 
20081119008 Diversion intake structure at Center Ditch on Oopuola Stream. 
20081119012 Haipuaena Stream upstream from Hana Highway. 
20081119014 Haipuaena Stream upstream from Hana Highway. 
20081119015 Haipuaena Stream downstream from Hana Highway. 
20081119018 Waterfall at Haipuaena Stream upstream from Hana Highway. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
FI20081117wp.shp Waypoints recorded during the field visit from Nov. 17-19, 2008. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
029 20.87989169 -156.19590428 Oopuola Stream at bridge on Hana Highway 

Attachments:
Brief Description:
1. Image Contact Sheet 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008111902 (East Maui, Palauhulu, high flow) 

Date of Field Investigation: November 19, 2008 Time (24-hour): 0900 - 1200 
CWRM Staff: Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: DAR - Skippy Hau; 

Keanae - Gladys and Isaac Kanoa 
Hydrologic Unit: Piinaau (6053) 
Stream Name: Palauhulu Stream 
Findings:
At 0900, CWRM staff and Skippy arrived at the Hana Highway bridge that crosses Palauhulu Stream.  CWRM staff 
observed the stream from the bridge and determined the flow velocities in the stream to be too high* for taking 
measurement.  Staff then drove to the Keanae Valley Lookout.  From the lookout, staff could view Keanae Flume, 
Palauhulu Stream, and the large fishpond before the stream flowed out to the ocean.  During the field visit on Oct. 24, 
2008 (refer to FI2008102403), Palauhulu Stream downstream from Keanae Flume was completely dry.  No water was 
flowing into the large pond further downstream.  At this field visit, the water level in Palauhulu Stream was approximately
5 feet high based on the concrete supports of the flume.  Water was flowing into the large pond.  Due to the heavy rain*, 
the high flows flushed debris and other contaminants out to the ocean, creating a large plume. 

At 0930 hours, CWRM staff and Skippy arrived at the Kanoa residence.  Gladys Kanoa took staff to see the outflow of 
Keanae Flume, Palauhulu Stream, and its confluence with Piinaau Stream.  She also gave staff a tour of her taro loi and 
the auwai system. 

Staff left the Kanoa residence at 1200 hours, and continued to document high flows in Wailuanui Stream.  Refer to Field 
Investigation Report FI2008111903 (East Maui, Wailuanui, high flow) for more information.  

*Heavy rain fell on East Maui on the early morning of Nov. 18.  USGS rain gage (Station 204916156083701) in West 
Wailuaiki near Keanae recorded 1.8 inches of rain on Nov 18, and 0.82 inches on Nov. 19.  Most of the rain fell on the 
early morning of Nov. 18, between 12AM and 3:30AM.  The nearest USGS active streamgage with real-time data is 
located on West Wailuaiki Stream (Station 16518000).  At approximately 12:00AM on Nov. 18, discharge in West 
Wailuaiki Stream began to increase from 2.7CFS to a peak flow of 2,010 CFS at 9:45AM.  By Nov. 26, streamflow 
returned to 3.7 CFS.  Refer to FI2008111801 (East Maui, Palauhulu, high flow) for real-time rainfall and discharge 
graphs. 

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20081119021 Palauhulu Stream upstream from Hana Highway. 
20081119022 IIFS Site B on Palauhulu Stream below Hana Highway. 
20081119024 Palauhulu Stream downstream from Hana Highway. 
20081119030 Palauhulu Stream and Keanae Flume from Keanae Valley Lookout. 
20081119031 Mouth of Piinaau Stream. 
20081119032 Taro patches in Keanae Valley. 
20081119034 Plume at the mouth of Palauhulu Stream. 
20081119038 Outflow of Keanae Flume. 
20081119039 Outflow of Keanae Flume. 
20081119040 Outflow of Keanae Flume. 
20081119041 Outflow of Keanae Flume. 
20081119043 Piinaau Stream upstream from Keanae Flume. 
20081119045 Piinaau Stream downstream from its confluence with Palauhulu Stream. 
20081119047 Confluence of Piinaau and Palauhulu Stream downstream from Keanae Flume. 
20081119051 Piinaau Stream and the large pond further downstream. 
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GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
26 20.856333 -156.146474 IIFS Site B on Palauhulu Stream at Hana Highway 

Attachments:
Brief Description:
1. Image Contact Sheet 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008111903 (East Maui, Wailuanui, high flow) 

Date of Field Investigation: November 19, 2008 Time (24-hour): 1210 - 1220 
CWRM Staff: Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: Skippy Hau (DAR) 
Hydrologic Unit: Wailuanui (6056) 
Stream Name: Wailuanui Stream 
Findings:
At 1210 hours, CWRM staff and Skippy arrived at the Hana Highway bridge that crosses Wailuanui Stream.  CWRM 
staff observed Wailuanui Stream from the bridge and determined the flow velocities to be too high* for taking 
measurements.   

Staff left Wailuanui at 1220 hours, and drove to Hanehoi to measure discharge in Huelo Stream.  Refer to Field 
Investigation Report FI2008111904 (East Maui, Huelo IIFS Site A) for more information.  

*Heavy rain fell on East Maui on the early morning of Nov. 18.  USGS rain gage (Station 204916156083701) in West 
Wailuaiki near Keanae recorded 1.8 inches of rain on Nov 18, and 0.82 inches on Nov. 19.  Most of the rain fell on the 
early morning of Nov. 18, between 12AM and 3:30AM.  The nearest USGS active streamgage with real-time data is 
located on West Wailuaiki Stream (Station 16518000).  At approximately 12:00AM on Nov. 18, discharge in West 
Wailuaiki Stream began to increase from 2.7CFS to a peak flow of 2,010 CFS at 9:45AM.  By Nov. 26, streamflow 
returned to 3.7 CFS.  Refer to FI2008111801 (East Maui, Palauhulu, high flow) for real-time rainfall and discharge 
graphs. 

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20081119059 Cascading waterfall on Wailuanui Stream, upstream from Hana Highway. 
20081119060 Wailuanui Stream downstream from the cascading waterfall but upstream from Hana Highway. 
20081119061 Wailuanui Stream downstream from Hana Highway. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
0 20.832394 -156.138458 IIFS Site Flow Measurement on Wailuanui Stream 
4 20.833606 -156.13696 Parking area near IIFS Site on Wailuanui Stream 

Attachments:
Brief Description:
1. Image Contact Sheet 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008111904 (East Maui, Huelo IIFS Site A) 

Date of Field Investigation: November 19, 2008 Time (24-hour): 1315 - 1400 
CWRM Staff: Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: Ernie Schupp (Huelo farmer) 
Hydrologic Unit: Hanehoi (6037) 
Stream Name: Puolua (Huelo) Stream 
Findings:
On the way to IIFS Site A on the Puolua (Huelo) Stream, CWRM staff saw that Hanehoi Stream was flowing.  During the 
previous field visit on Oct. 24, 2008, Hanehoi Stream was dry (refer to FI2008102401 for more information).  Although 
not planned in the trip schedule, CWRM staff was prepared to conduct a field visit on Hanehoi Stream and possibly 
estimate discharge in the stream. 

At approximately 1315 hours, CWRM staff arrived at IIFS Site A on the Puolua (Huelo) Stream.  Despite the heavy rain*, 
the stream had relatively low flow.  This is because the stream is still diverted at Lowrie Ditch upstream.   

CWRM staff prepared the IIFS site for flow measurement.  Flow measurement was completed in 30 minutes.  Gage 
height readings were not recorded as a reference point was not established during the field investigation on October 23, 
2008 (refer to Field Investigation Report FI2008102303 for more information).  CWRM staff recorded wind velocity, air 
temperature, water temperature and weather conditions.  The weather was overcast with no rain.  As computed back in 
the Honolulu Office, the flow at IIFS Site A was 0.244 cubic feet per second (0.158 million gallons per day). 

Staff left the IIFS Site A on Puolua (Huelo) Stream at approximately 1400 hours, and continued to Hanehoi Stream to 
take flow measurements.  Refer to Field Investigation Report FI2008111905 (East Maui, Hanehoi IIFS Site B) for more 
information.

*Heavy rain fell on East Maui on the morning of Nov. 18.  USGS rain gage (Station 204916156083701) in West 
Wailuaiki near Keanae recorded 1.8 inches of rain on Nov 18, and 0.82 inches on Nov. 19.  Most of the rain fell on the 
early morning of Nov. 18, between 12AM and 3:30AM.  The nearest USGS active streamgage with real-time data is 
located on West Wailuaiki Stream (Station 16518000).  At approximately 12:00AM on Nov. 18, discharge in West 
Wailuaiki Stream began to increase from 2.7CFS to a peak flow of 2,010 CFS at 9:45AM.  By Nov. 26, streamflow 
returned to 3.7 CFS.  Refer to FI2008111801 (East Maui, Palauhulu, high flow) for real-time rainfall and discharge 
graphs. 

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
18 20.903285 -156.225661 Haiku Ditch on Huelo Stream 
19 20.903252 -156.225375 IIFS Site A Measurement Site on Huelo Stream 
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Attachments:
Brief Description:
1. Discharge Measurement and Gage Inspection Notes 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008111905 (East Maui, Hanehoi IIFS Site B) 

Date of Field Investigation: November 19, 2008 Time (24-hour): 1420 - 1610 
CWRM Staff: Ed Sakoda, Dean Uyeno, Chui Ling Cheng 
Individuals Present: Skippy Hau (DAR staff) 
Hydrologic Unit: Hanehoi (6037) 
Stream Name: Hanehoi Stream 
Findings:
At approximately 1420 hours, CWRM staff and Skippy arrived at the Haiku Ditch diversion intake on Hanehoi Stream.  
Staff had previously informed Garret Hew (EMI Water Resource Manager) that staff would be hiking from the EMI gate 
on Hana Highway to the stream.  During the previous field visit on Oct. 24, 2008, Hanehoi Stream was dry (refer to 
FI2008102401 for more information).  At this field visit, Hanehoi Stream was flowing due to the heavy rain*. 

CWRM staff and Skippy hiked downstream to the IIFS Site B established on Oct. 24, 2008 (refer to FI2008102401 for 
more information).  Water level at the measurement location and the gage pool was over 3 feet deep.  Water was dirty 
so the reference point in the gage pool was barely visible underwater.  Staff was scheduled to meet with a resident in 
Honopou at 1600 hours.  Due to time limitations, staff took a rough measurement immediately upstream of the Haiku 
Ditch bypass sluice gate.  This location was selected for flow measurement because flow was confined to a 4 feet long 
concrete channel before flowing through the bypass sluice gate.  However, the turbulent flow observed at the sluice gate 
may have resulted in errors in velocity measurements.   

CWRM staff prepared the site for flow measurement.  The entire flow measurement was completed in 30 minutes.  Staff 
also recorded wind velocity, air temperature, water temperature and weather conditions.  The weather was overcast with 
rain near the end of the measurement.  As computed back in the Honolulu Office, the flow was 4.711 cubic feet per 
second (3.045 million gallons per day).

Staff left Hanehoi at 1600 hours, and continued to document high flows at the Haiku Ditch diversion intake on Honopou 
Stream.  Refer to Field Investigation Report FI2008111906 (East Maui, Honopou Haiku Ditch) for more information.  

*Heavy rain fell on East Maui on the early morning of Nov. 18.  USGS rain gage (Station 204916156083701) in West 
Wailuaiki near Keanae recorded 1.8 inches of rain on Nov 18, and 0.82 inches on Nov. 19.  Most of the rain fell on the 
early morning of Nov. 18, between 12AM and 3:30AM.  The nearest USGS active streamgage with real-time data is 
located on West Wailuaiki Stream (Station 16518000).  At approximately 12:00AM on Nov. 18, discharge in West 
Wailuaiki Stream began to increase from 2.7CFS to a peak flow of 2,010 CFS at 9:45AM.  By Nov. 26, streamflow 
returned to 3.7 CFS.  Refer to FI2008111801 (East Maui, Palauhulu, high flow) for real-time rainfall and discharge 
graphs. 

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20081119064 Haiku Ditch on Hanehoi Stream. 
20081119065 Hanehoi Stream upstream of Haiku Ditch. 
20081119066 Hanehoi Stream upstream of Haiku Ditch. 
20081119067 Haiku Ditch diversion intake on Hanehoi Stream. 
20081119068 Haiku Ditch on Hanehoi Stream. 
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GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
25 20.902082 -156.223372 IIFS Site B Measurement Site on Hanehoi Stream 
24 20.901837 -156.223664 IIFS Site B Reference Point on Hanehoi Stream 
23 20.901496 -156.224056 Haiku Ditch on Hanehoi Stream 

Attachments:
Brief Description:
1. Image Contact Sheet 
2. Discharge Measurement and Gage Inspection Notes 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008111906 (East Maui, Honopou Haiku Ditch) 

Date of Field Investigation: November 19, 2008 Time (24-hour): 1620 - 1700 
CWRM Staff: Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: Skippy Hau (DAR); Lynn Scott (Honopou resident) 
Hydrologic Unit: Honopou (6034) 
Stream Name: Honopou Stream 
Findings:
At 1620 hours, CWRM staff and Skippy met with Lynn Scott at the Haiku Ditch diversion intake on Honopou Stream.  
Due to the high flows from the heavy rain*, debris had collected on the upstream side of the berm that EMI constructed 
on Oct. 27, 2008 (refer to FI2008102703 for more information).  The berm did not wash downstream.  Water was flowing 
over the berm and Haiku Ditch.  The water level at the ditch was a couple inches lower than the opening of the control 
gate at the right bank of the stream.  Compared to the water level observed the previous day (11/18/2008), the water 
level during this visit was slightly lower.  Backflow of water from the control gate was apparent. 

Staff concluded the field visit at 1700 hours.  

*Heavy rain fell on East Maui on the early morning of Nov. 18.  USGS rain gage (Station 204916156083701) in West 
Wailuaiki near Keanae recorded 1.8 inches of rain on Nov 18, and 0.82 inches on Nov. 19.  Most of the rain fell on the 
early morning of Nov. 18, between 12AM and 3:30AM.  The nearest USGS active streamgage with real-time data is 
located on West Wailuaiki Stream (Station 16518000).  At approximately 12:00AM on Nov. 18, discharge in West 
Wailuaiki Stream began to increase from 2.7CFS to a peak flow of 2,010 CFS at 9:45AM.  By Nov. 26, streamflow 
returned to 3.7 CFS.  Refer to FI2008111801 (East Maui, Palauhulu, high flow) for real-time rainfall and discharge 
graphs. 

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20081118169 Haiku Ditch diversion intake on Honopou Stream. 
20081118170 Haiku Ditch diversion intake on Honopou Stream. 
20081118171 Haiku Ditch diversion intake on Honopou Stream. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
6 20.916212 -156.245203 Bridge on Honopou Stream 
7 20.916187 -156.245174 IIFS Site A Reference Point on Honopou Stream 
8 20.916096 -156.245077 IIFS Site A Flow Measurement on Honopou Stream 

Attachments:
Brief Description:
1. Image Contact Sheet 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008120801 (East Maui, East Wailuanui Koolau Ditch) 

Date of Field Investigation: December 8, 2008 Time (24-hour): 0600 - 1120 
CWRM Staff: Ken Kawahara, Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: EMI - Garret Hew (Water Resources Manager), Mark Vaught (Operations Manager), Henry 

Robello (Field Superintendent); 
DOCARE officers 

Hydrologic Unit: Wailuanui (6056) 
Stream Name: East Wailuanui Tributary 
Findings:
CWRM staff departed Oahu for Maui at 0600 hours. 

At 0900 hours, CWRM staff met with EMI staff and DOCARE officers at the EMI Keanae Baseyard.  At 0940 hours, 
everyone arrived at the Koolau Ditch bypass sluice gate on East Wailuanui tributary.  CWRM staff measured the 
dimensions of the sluice gate opening to be 3.0 x 2.0 feet (W x H).  The depth of water at the sluice gate was 0.125 feet.

CWRM staff inspected the stream reaches upstream and downstream of the sluice gate and found a location suitable for 
measuring streamflow, about 15 feet downstream of the sluice gate.  CWRM staff prepared the site for flow 
measurement.  The site was not flagged because this location was not intended to be an IIFS site.  Staff completed the 
entire flow measurement in 30 minutes.  Staff also recorded air temperature, water temperature and weather conditions.  
As computed back in the Honolulu Office, the flow was 1.067 cubic feet per second (0.690 million gallons per day), with 
no gage height readings.  

The recorded flow measurement is an estimate of the discharge in East Wailuanui tributary.  Staff compared this flow 
with the discharge in West Wailuanui tributary (refer to FI2008120802) and that at the IIFS Site on Wailuanui Stream 
(refer to FI2008120803) to assess flow gains or losses in the stream reach between Koolau Ditch and the IIFS Site.  
This is discussed in Field Investigation Report FI2008120803 (East Maui, Wailuanui IIFS Site). 

Staff left East Wailuanui tributary at approximately 1120 hours, and proceeded to West Wailuanui tributary.  Refer to 
Field Investigation Report FI2008120802 (East Maui, West Wailuanui Koolau Ditch) for more information. 

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20081208001 East Wailuanui tributary upstream of Koolau Ditch bypass sluice gate. 
20081208002 Koolau Ditch bypass sluice gate in East Wailuanui tributary. 
20081208004 East Wailuanui tributary downstream of Koolau Ditch bypass sluice gate.  CWRM staff preparing the site 

for flow measurement. 
20081208005 East Wailuanui tributary downstream of Koolau Ditch bypass sluice gate.  CWRM staff preparing the site 

for flow measurement. 
20081208006 East Wailuanui tributary downstream of Koolau Ditch bypass sluice gate.  CWRM staff preparing the site 

for flow measurement. 
20081208007 East Wailuanui tributary downstream of Koolau Ditch bypass sluice gate.  CWRM staff preparing the site 

for flow measurement. 
20081208008 CWRM staff conducting flow measurement on East Wailuanui tributary downstream of Koolau Ditch bypass 

sluice gate. 
20081208009 CWRM staff conducting flow measurement on East Wailuanui tributary downstream of Koolau Ditch bypass 

sluice gate. 
20081208010 CWRM staff conducting flow measurement on East Wailuanui tributary downstream of Koolau Ditch bypass 

sluice gate. 
20081208011 CWRM staff conducting flow measurement on East Wailuanui tributary downstream of Koolau Ditch bypass 

sluice gate. 
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GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
74 20.820689 -156.140675 Flow measurement site on East Wailuanui Stream below Koolau Ditch 

intake

Attachments:
Brief Description:
1. Image Contact Sheet 
2. Discharge Measurement and Gage Inspection Notes 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008120802 (East Maui, West Wailuanui Koolau Ditch) 

Date of Field Investigation: December 8, 2008 Time (24-hour): 1140 - 1330 
CWRM Staff: Ken Kawahara, Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: EMI - Garret Hew (Water Resources Manager), Mark Vaught (Operations Manager), Henry 

Robello (Field Superintendent); 
DOCARE officers 

Hydrologic Unit: Wailuanui (6056) 
Stream Name: West Wailuanui Tributary 
Findings:
At 1140 hours, everyone arrived at the Koolau Ditch bypass sluice gate on West Wailuanui tributary.  CWRM staff 
measured the dimensions of the sluice gate opening to be 2.8 x 3.0 feet (W x H).  The depth of water at the sluice gate 
was 0.30 feet. 

CWRM staff inspected the stream reach upstream of the sluice gate and did not find a location suitable for measuring 
streamflow.  Approximately 400 feet upstream of the sluice gate is a waterfall.  The stream reach downstream of the 
sluice gate is inaccessible.  Staff decided to take flow measurements just 2 feet upstream of the sluice gate.  The right 
bank of the channel is concrete lined.  The left bank had minor seepage from ponded water downstream of the weir.  
EMI staff gathered banana stalks and large rocks, and placed them on the left bank to decrease the seepage.   

CWRM staff prepared the site for flow measurement.  The site was not flagged because this location was not intended 
to be an IIFS site.  Staff completed the entire flow measurement in 40 minutes.  Staff also recorded air temperature, 
water temperature and weather conditions.  As computed back in the Honolulu Office, the flow was 1.235 cubic feet per 
second (0.798 million gallons per day), with no gage height readings.  

The recorded flow measurement is an estimate of the discharge in West Wailuanui tributary.  Staff compared this flow 
with the discharge in East Wailuanui tributary (refer to FI2008120801) and that at the IIFS Site on Wailuanui Stream 
(refer to FI2008120803) to assess flow gains or losses in the stream reach between Koolau Ditch and the IIFS Site.  
This is discussed in Field Investigation Report FI2008120803 (East Maui, Wailuanui IIFS Site). 

Staff left West Wailuanui tributary at approximately 1330 hours, and proceeded to measure streamflow at the IIFS Site 
on Wailuanui Stream.  Refer to Field Investigation Report FI2008120803 (East Maui, Wailuanui IIFS Site) for more 
information.

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20081208014 Koolau Ditch bypass sluice gate in West Wailuanui tributary. 
20081208015 Koolau Ditch bypass sluice gate in West Wailuanui tributary. 
20081208016 CWRM staff conducting flow measurement 2 feet upstream of the Koolau Ditch bypass sluice gate in West 

Wailuanui tributary. 
20081208017 CWRM staff conducting flow measurement 2 feet upstream of the Koolau Ditch bypass sluice gate in West 

Wailuanui tributary. 
20081208019 Weir upstream of the Koolau Ditch bypass sluice gate in West Wailuanui tributary. 
20081208020 Seepage upstream of the Koolau Ditch bypass sluice gate in West Wailuanui tributary. 
20081208021 Ponded water downstream of the weir at the Koolau Ditch bypass sluice gate in West Wailuanui tributary. 
20081208022 CWRM staff conducting flow measurement 2 feet upstream of the Koolau Ditch bypass sluice gate in West 

Wailuanui tributary. 
20081208023 CWRM staff conducting flow measurement 2 feet upstream of the Koolau Ditch bypass sluice gate in West 

Wailuanui tributary. 
20081208024 CWRM staff conducting flow measurement 2 feet upstream of the Koolau Ditch bypass sluice gate in West 

Wailuanui tributary. 
20081208026 CWRM staff conducting flow measurement 2 feet upstream of the Koolau Ditch bypass sluice gate in West 

Wailuanui tributary. 
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GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
    

Attachments:
Brief Description:
1. Image Contact Sheet 
2. Discharge Measurement and Gage Inspection Notes 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008120803 (East Maui, Wailuanui IIFS Site) 

Date of Field Investigation: December 8, 2008 Time (24-hour): 1450 - 1600 
CWRM Staff: Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present:
Hydrologic Unit: Wailuanui (6056) 
Stream Name: Wailuanui Stream 
Findings:
At approximately 1450 hours, CWRM staff arrived at the Hana Highway bridge that crosses Wailuanui Stream.  CWRM 
staff hiked down from the bridge to the stream via a small trail that begins on the right bank of the stream, on the 
downstream side of the bridge.  The trail condition was hazardous because of the loose rocks and large boulders on the 
hill.  The IIFS site is below the Hana Highway bridge. 

CWRM staff prepared the site for flow measurement.  Flow measurement was completed in 40 minutes.  Staff also 
recorded air temperature, water temperature and weather conditions.  As computed back in the Honolulu Office, the flow 
at IIFS Site was 2.803 cubic feet per second (1.812 million gallons per day), with no gage height readings. 

According to the flow measurements taken at East Wailuanui tributary (1.067 cubic feet per second, refer to 
FI2008120801) and at West Wailuanui (1.235 cubic feet per second, refer to FI208120802), the stream gained 0.501 
cubic feet per second (0.324 million gallons per day) of flow between Koolau Ditch and the IIFS Site on this day.  
Calculations are shown below: 

Flow at IIFS Site – ( Flow at E. Wailuanui + Flow at W. Wailuanui ) = Flow gains 
2.803 CFS – ( 1.067 CFS + 1.235 CFS ) = 0.501 CFS 

CWRM staff concluded the field investigation at 1600 hours.  

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
0 20.832394 -156.138458 IIFS Site Flow Measurement on Wailuanui Stream 
4 20.833606 -156.13696 Parking area near IIFS Site on Wailuanui Stream 

Attachments:
Brief Description:
1. Discharge Measurement and Gage Inspection Notes 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008120901 (East Maui, Palauhulu IIFS Site B) 

Date of Field Investigation: December 9, 2008 Time (24-hour): 0820 - 0910 
CWRM Staff: Ken Kawahara, Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present:
Hydrologic Unit: Piinaau (6053) 
Stream Name: Palauhulu Stream 
Findings:
At 0820 hours, CWRM staff arrived at the Hana Highway bridge that crosses Palauhulu Stream.  The bridge is near the 
entrance to Piinaau Road.  Staff hiked upstream approximately 100 yards from the bridge on Hana Highway, crossed 
the stream to the right bank, and hiked back downstream to the measurement site directly below the bridge (IIFS Site B).

While Ken, Ed, and Chui prepared the site for flow measurement, Dean set up a reference point 20 feet upstream of the 
IIFS site to record changes in gage height (if any) during the flow measurement.  Dean used a hammer drill to install an 
anchor bolt on the right stream bank.  Then, he used orange spray paint and orange flagging tape to mark the location.   
Flow measurement was completed in 35 minutes.  Staff also recorded air temperature, water temperature and weather 
conditions.  Weather was overcast with no rain.  As computed back in the Honolulu Office, the flow at the IIFS site was 
2.033 cubic feet per second (1.314 million gallons per day), with gage height at 3.83 feet. 

Staff left Palauhulu IIFS Site B at approximately 0910 hours, and proceeded to take flow measurements at Wailuanui 
IIFS Site.  Refer to Field Investigation Report FI2008120902 (East Maui, Wailuanui IIFS Site) for more information.  

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20081209001 CWRM staff setting up reference point on right bank of Palauhulu Stream. 
20081209004 Reference point on right bank of Palauhulu Stream. 
20081209007 CWRM staff taking gage height readings on right bank of Palauhulu Stream. 
20081209008 CWRM staff taking gage height readings on right bank of Palauhulu Stream. 
20081209009 CWRM staff taking gage height readings on right bank of Palauhulu Stream. 
20081209012 Palauhulu Stream upstream of Hana Highway. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
26 20.856333 -156.146474 IIFS Site B on Palauhulu Stream at Hana Highway 

Attachments:
Brief Description:
1. Image Contact Sheet 
2. Discharge Measurement and Gage Inspection Notes 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008120902 (East Maui, Wailuanui IIFS Site) 

Date of Field Investigation: December 9, 2008 Time (24-hour): 1000 - 1110 
CWRM Staff: Ken Kawahara, Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present:
Hydrologic Unit: Wailuanui (6056) 
Stream Name: Wailuanui Stream 
Findings:
At 1000 hours, CWRM staff arrived at the Hana Highway bridge that crosses Wailuanui Stream.  CWRM staff hiked 
down from the bridge to the stream via a small trail that begins on the right bank of the stream, on the downstream side 
of the bridge.  The trail condition was hazardous because of the loose rocks and large boulders on the hill.  The IIFS site 
is below the Hana Highway bridge. 

While Ken, Ed, and Chui prepared the site for flow measurement, Dean set up a reference point 3 feet downstream of 
the IIFS site to record changes in gage height (if any) during the flow measurement.  Dean used a hammer drill to install 
an anchor bolt on the left stream bank.  Then, he used orange spray paint and orange flagging tape to mark the location. 
Flow measurement was completed in 30 minutes.  Staff also recorded air temperature, water temperature and weather 
conditions.  Weather was overcast with no rain.  As computed back in the Honolulu Office, flow at the IIFS site was 
2.392 cubic feet per second (1.546 million gallons per day), with gage height at 2.46 feet. 

Staff left Wailuanui IIFS Site at approximately 1110 hours, and proceeded to document Koolau Ditch diversion structures 
on Waiokamilo Stream.  Refer to Field Investigation Report FI2008120903 (East Maui, Waiokamilo Koolau Ditch) for 
more information.  
Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20081209018 CWRM staff conducting flow measurement at IIFS site on Wailuanui Stream. 
20081209020 CWRM staff conducting flow measurement at IIFS site on Wailuanui Stream. 
20081209021 CWRM staff conducting flow measurement at IIFS site on Wailuanui Stream. 
20081209022 Reference point on the left bank of Wailuanui Stream, downstream of Hana Highway. 
20081209023 CWRM staff conducting flow measurement at IIFS site on Wailuanui Stream. 
20081209024 CWRM staff conducting flow measurement at IIFS site on Wailuanui Stream. 
20081209025 CWRM staff conducting flow measurement at IIFS site on Wailuanui Stream. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
0 20.832394 -156.138458 IIFS Site Flow Measurement on Wailuanui Stream 
4 20.833606 -156.13696 Parking area near IIFS Site on Wailuanui Stream 

Attachments:
Brief Description:
1. Image Contact Sheet 
2. Discharge Measurement and Gage Inspection Notes 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008120903 (East Maui, Waiokamilo Koolau Ditch) 

Date of Field Investigation: December 9, 2008 Time (24-hour): 1230 - 1550 
CWRM Staff: Ken Kawahara, Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: EMI - Garret Hew (Water Resources Manager), Mark Vaught (Operations Manager), Henry 

Robello (Field Superintendent); 
Hydrologic Unit: Waiokamilo (6055) 
Stream Name: Waiokamilo Stream 
Findings:
The purpose of this field visit was to document the Koolau Ditch major and minor diversion structures on Waiokamilo 
Stream and its tributaries.  The following lists the diversions that were visited with a brief description of each.   

1. Time: 1230 hours.  Minor diversion (K-22a) on a tributary of Waiokamilo Stream.  Water from the stream used to 
pond upstream of a concrete wall about 1 foot high and 6 feet wide.  When the water level in the pond reached 
high enough, water would flow through a 6-inch aluminum and PVC pipe on the right stream bank.  The pipe 
transported water from this stream to a tributary of East Waiokamilo Stream further East.  At this field visit, about 
one foot of the concrete wall on the left bank was broken to allow continuous flow of water in the stream through 
the diversion structure.  A section of the PVC pipe on the right bank was broken to sever diversion of 
streamflow.  Based on staff’s observation, minor diversion K-22a is no longer functional and not diverting water 
from this tributary of Waiokamilo Stream.  See photos 20081209031 – 20081209042. 

2. Time: 1320 hours.  Major diversion (K-22, #10 intake) on a tributary of East Waiokamilo Stream, formerly 
referred to as Kualani Stream.  In the next field visit (refer to FI2008120904), CWRM staff confirmed that this 
stream is not Kualani Stream and that the headwaters of Kualani begins below Koolau Ditch.  The diversion 
structure is concrete with a metal grate on the streambed at the left bank.  Water would pond upstream from the 
sluice gate and flow through the metal grate into Koolau Ditch.  A 6-inch PVC pipe is on the left bank.  This pipe 
originates from the minor diversion (K-22a) on a tributary of Waiokamilo Stream as described in #1.  At this field 
visit, the PVC pipe was broken and no water flowed in the pipe.  The metal grate on the left bank was sealed 
with concrete.  Based on staff’s observation, major diversion (K-22, #10 intake), formerly referred to as Kualani 
Stream, is no longer functional and not diverting from this tributary of East Waiokamilo Stream.  See photos 
20081209043 – 20081209054. 

3. Time: 1358 hours.  Minor diversion on a tributary of Waiokamilo Stream.  A small PVC pipe crosscut intake that 
used to divert water from a tributary of Waiokamilo Stream.  The diversion outfall was along the side of the 
service road.  At this field visit, the PVC pipe was not capped and water was seen flowing out of the pipe.  
Based on staff’s observation, the pipe is no longer diverting water from this tributary of Waiokamilo Stream. See 
photo 20081209055. 

4. Time: 1400 hours.  Koolau Ditch major diversion (K-23, #11 intake) on Waiokamilo Stream.  Water from 
Waiokamilo Stream used to fall down a cliff and directly into Koolau Ditch.  A wooden gate was built closer to 
the service road in the access tunnel.  At this field visit, the wooden gate was moved closer to the ditch.  As a 
result, water from the stream fell outside of the ditch and flowed downstream through the access tunnel.  Based 
on staff’s observation, this water is no longer diverted into the ditch. However, there was a small gap between 
the wooden gate and the ground, allowing water from the ditch to flow through the gate and downstream in the 
access tunnel.  EMI staff used mud and vegetation to seal the leakage temporarily.  See photos 20081209056 - 
20081209065.   

5. Time: 1422 hours.  Water from Waiokamilo Stream flowed from above a cliff and then goes under the service 
road.  Below the waterfall was a pond and a small PVC pipe was submerged in the pond.  CWRM staff 
observed the other end of the pipe and it was not capped.  According to EMI, this water was never diverted and 
that the pipe was mistakenly discarded there.  Based on staff’s observation, this water is not diverted into 
Koolau Ditch. See photos 20081209068 - 20081209076. 

6. Time: 1425 hours.  Koolau Ditch major diversion (K-24, #12 intake) on Waiokamilo Stream.  The diversion 
structure is concrete with a sluice gate mounting (head wall) that was on the service road.  Water from the 
stream would flow down the side of the mountain and into the ditch.  With the sluice gate removed and the 
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intake sealed with cement, water continued to flow downstream.  Based on staff’s observation, major diversion 
#12 intake (K-24) is no longer functional and not diverting water from Waiokamilo Stream. See photos 
20081209077 - 20081209084. 

7. Time: 1435 hours.  Minor diversion on Waiokamilo Stream.  This is a crosscut #12 intake diversion structure 
with a small PVC pipe that captured seepage and transported water into Koolau Ditch.  Very little water was 
observed.  Based on staff’s observation, this crosscut intake is no longer in operation. See photos 20081209085 
and 20081209086. 

8. Time: 1440 hours.  Koolau Ditch major diversion (K-25, Kikokiko intake) on Waiokamilo Stream and the minor 
diversions.  Water from Waiokamilo Stream would flow down a small waterfall and into the main intake structure 
on the left bank below the falls.  A minor diversion (K-25a) is located on the left bank of the stream under the 
service road bridge.  The diversion structure is a concrete catchment basin with a 2-inch pipe intake that would 
capture seepage and transported that water via a PVC pipe into another catchment basin below the service 
road.  A second minor diversion (K-25c) begins mauka of the service road bridge on the left bank and then 
crossed over to the right bank.  The diversion structure is a concrete catchment basin with a 6-inch pipe intake 
that would capture seepage and transported that water to Koolau Ditch.  A third minor diversion (K-25d) is 
located further West along the service road.  This diversion structure is a concrete catchment basin with a 4-inch 
PVC pipe that would capture seepage and transported that water to Koolau Ditch.  A fourth minor diversion (K-
25e) is located 20 feet West of minor diversion K-25d.  This diversion structure is a concrete catchment basin 
with a 3-inch PVC pipe that would capture seepage and transported that water to Koolau Ditch.  Based on staff’s 
observation, the Kikokiko intake and the minor diversions are no longer functional because either the intakes 
were cemented and / or the pipes were severed.  See photos 20081209088 and 20081209102. 

9. Time: 1543 hours.  Koolau Ditch minor diversion (K-23a) on Waiokamilo Stream.  The diversion structure is a 4-
inch PVC pipe intake located east of #11 intake (K-23).  The outfall of the minor diversion was not capped and 
very little water was flowing out of the pipe.  Based on staff’s observation, this minor intake is no longer in 
operation. See photo 20081209104. 

10. Time: 1548 hours.  Koolau Ditch #10 crosscut minor intake (K-22d) on Waiokamilo Stream.  The outfall of the 
minor diversion was not capped and no water was flowing out of the pipe.  Based on staff’s observation, this 
minor intake is no longer in operation.  See photo 20081209105. 

Staff completed documentation of the Waiokamilo diversion structures at 1550 hours.  Staff continued to locate Kualani 
Stream from the service road.  Refer to Field Investigation Report FI2008120904 (East Maui, Kualani) for more 
information.

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20081209031 View of Keanae Valley from the service road. 
20081209035 Minor diversion on a tributary of Waiokamilo Stream (K-22a).  A 6-inch aluminum PVC pipe diverts water to 

a tributary of East Waiokamilo Stream, formerly known as Kualani Stream. 
20081209037 Tributary of Waiokamilo Stream downstream of the minor diversion K-22a. 
20081209038 Minor diversion on a tributary of Waiokamilo Stream (K-22a).  A 6-inch aluminum PVC pipe diverts water to 

a tributary of East Waiokamilo Stream, formerly known as Kualani Stream. 
20081209039 Concrete wall of the minor diversion on a tributary of Waiokamilo Stream (K-22a).  This section of the 

concrete wall is broken sever diversion of water and allow continuous flow of water in the stream. 
20081209040 Minor diversion on a tributary of Waiokamilo Stream (K-22a).  This section of the 6-inch aluminum PVC 

pipe is broken sever diversion of water from the stream. 
20081209041 Minor diversion on a tributary of Waiokamilo Stream (K-22a).  This section of the 6-inch aluminum PVC 

pipe is broken sever diversion of water from the stream. 
20081209042 Minor diversion on a tributary of Waiokamilo Stream (K-22a).  A 6-inch aluminum PVC pipe diverts water to 

a tributary of East Waiokamilo Stream, formerly known as Kualani Stream. 
20081209043 Tributary of East Waiokamilo Stream upstream of the Koolau Ditch major diversion #10 intake (K-22).   
20081209045 Koolau Ditch major diversion (K-22, #10 intake) on a tributary of East Waiokamilo Stream.  Metal grate on 

the left streambank has been sealed with concrete. 
20081209046 Koolau Ditch major diversion (K-22, #10 intake) on a tributary of East Waiokamilo Stream. 
20081209047 Koolau Ditch major diversion (K-22, #10 intake) on a tributary of East Waiokamilo Stream. 
20081209049 Koolau Ditch major diversion (K-22, #10 intake) on a tributary of East Waiokamilo Stream. 
20081209050 Koolau Ditch major diversion (K-22, #10 intake) on a tributary of East Waiokamilo Stream. 
20081209051 Tributary of East Waiokamilo Stream downstream of the Koolau Ditch major diversion (K-22, #10 intake).   
20081209052 Koolau Ditch major diversion (K-22, #10 intake) on a tributary of East Waiokamilo Stream.  A 6-inch PVC 

pipe outfall is located on the left bank.  This pipe transported water from a tributary of Waiokamilo Stream 
at minor diversion K-22a to this stream. 

20081209054 Tributary of East Waiokamilo Stream downstream of the Koolau Ditch major diversion (K-22, #10 intake).  
With the diversion structure sealed shut, water was seen flowing through the sluice gate and out the side of 
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the mountain. 
20081209055 Minor diversion on a tributary of Waiokamilo Stream.  A #10 crosscut intake pipe that used to divert water 

from Waiokamilo Stream. 
20081209056 Koolau Ditch major diversion on Waiokamilo Stream (K-23, #11 intake). 
20081209059 Koolau Ditch major diversion on Waiokamilo Stream (K-23, #11 intake). 
20081209060 Waiokamilo Stream downstream from Koolau Ditch major diversion #11 intake (K-23). 
20081209061 Board gates of the Koolau Ditch access tunnel at #11 intake (K-23) to prevent water from flowing into the 

ditch.
20081209062 Waiokamilo Stream above the Koolau Ditch major diversion #11 intake (K-23). 
20081209063 Waiokamilo Stream above the Koolau Ditch major diversion #11 intake (K-23).  Water from the stream was 

falling outside of the access tunnel and flowing downstream. 
20081209064 Waiokamilo Stream downstream from Koolau Ditch major diversion #11 intake (K-23)and the access 

tunnel. 
20081209065 Ken Kawahara in front of the board gates of the Koolau Ditch access tunnel at #11 intake (K-23). 
20081209068 Tributary of Waiokamilo Stream flowed from above a cliff and then under the service road. 
20081209074 Tributary of Waiokamilo Stream flowed from above a cliff and then under the service road.  Below the 

waterfall was a pond and a small PVC pipe was submerged in the pond. 
20081209076 Tributary of Waiokamilo Stream flowed from above a cliff and then under the service road.  Below the 

waterfall was a pond and a small PVC pipe was submerged in the pond. 
20081209077 Seepage near the Koolau Ditch access tunnel and major diversion structure on Waiokamilo Stream (K-24, 

#12 intake). 
20081209079 Upstream of the Koolau Ditch major diversion structure on Waiokamilo Stream (K-24, #12 intake). 
20081209081 Sluice gate mounting (head wall) of the Koolau Ditch major diversion structure on Waiokamilo Stream (K-

24, #12 intake).  
20081209082 Water from Waiokamilo Stream flowed downstream of the Koolau Ditch major diversion structure (K-24, 

#12 intake). 
20081209083 Downstream of the Koolau Ditch major diversion structure on Waiokamilo Stream (K-24, #12 intake). 
20081209084 Akeke Springs viewed from the service road. 
20081209085 Koolau Ditch #12 crosscut intake on Waiokamilo Stream. 
20081209086 Downstream from the Koolau Ditch #12 crosscut intake on Waiokamilo Stream. 
20081209088 Koolau Ditch Kikokiko intake structure on Waikamilo Stream (K25).  PVC pipe and catchment basin below 

the service road that used to capture seepage from upstream.  
20081209089  
20081209090 Bridge where Waiokamilo Stream crosses the service road. 
20081209091 Waiokamilo Stream upstream of the service road. 
20081209092 Minor diversion K-25c on the right bank of Waiokamilo Stream at Kikokiko intake. 
20081209093 Waiokamilo Stream downstream of the service road. 
20081209094 Koolau Ditch Kikokiko minor intake structure on Waikamilo Stream.  PVC pipe and catchment basin below 

the service road that used to capture seepage from upstream.  The pipe from minor diversion K-25c can be 
seen in this photo. 

20081209096 Koolau Ditch Kikokiko minor intake structure K-25a on Waikamilo Stream.  PVC pipe and catchment basin 
below the service road bridge that used to capture seepage from upstream. 

20081209098 Koolau Ditch Kikokiko minor intake structure K-25d on Waikamilo Stream.  PVC pipe and catchment basin 
further West along the service road that used to capture seepage and transport to Koolau Ditch. 

20081209099 Koolau Ditch Kikokiko minor intake structure K-25e on Waikamilo Stream.  PVC pipe and catchment basin 
20 feet West of minor diversion K-25d along the service road that used to capture seepage and transport to 
Koolau Ditch. 

20081209101 Main Kikokiko 6-inch intake pipe that used to divert water from Waiokamilo Stream to Koolau Ditch.
20081209102 Main Kikokiko 6-inch intake pipe that used to divert water from Waiokamilo Stream to Koolau Ditch. 
20081209104 Koolau Ditch minor diversion on Waiokamilo Stream (K-23a).  The diversion structure is a 4-inch PVC pipe 

intake located East of #11 intake. 
20081209105 Koolau Ditch #10 crosscut minor intake on Waiokamilo Stream (K-22d). 
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GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
62 20.826608 -156.148956 EMI Diversion Intake K-22a 
63 20.825728 -156.148713 EMI Diversion Intake K-22 
64 20.825253 -156.152109 EMI Diversion Intake K-23a 
65 20.825189 -156.152246 EMI Diversion Intake K-23 
66 20.825028 -156.153359 Tributary to Waiokamilo Stream 
67 20.824967 -156.153979 EMI Diversion Intake K-24 
68 20.825016 -156.156391 EMI Diversion Intake K-25 
69 20.82667 -156.149231 EMI Diversion Intake K-22d 
70 20.826736 -156.149705 EMI Diversion Intake K-22e 
71 20.826463 -156.1502 EMI Diversion Intake K-22f 
72 20.826265 -156.150514 EMI Diversion Intake K-22g 

Attachments:
Brief Description:
1. Image Contact Sheet 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008120904 (East Maui, Kualani) 

Date of Field Investigation: December 9, 2008 Time (24-hour): 1600 - 1720 
CWRM Staff: Ken Kawahara, Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: EMI - Garret Hew (Water Resources Manager), Mark Vaught (Operations Manager), Henry 

Robello (Field Superintendent); 
Hydrologic Unit: Waiokamilo (6055) 
Stream Name: Kualani Stream 
Findings:
The purpose of this field visit was to locate Kualani Stream, tributary of Waiokamilo Stream, near Koolau Ditch.  CWRM 
staff had a GPS unit to pinpoint their location in relation to the ditch, service road, and the stream.  Waypoints taken 
during this field visit were compared to those taken at Kualani Stream near Hana Highway and the Lakini taro patch in 
the downstream areas (refer to FI2008111803).  The goal was to map out Kualani Stream from the headwaters to its 
confluence with Waiokamilo Stream, and to verify whether Kualani Stream was diverted at Koolau Ditch. 

Kualani Stream crosses the service road approximately 1,100 feet west of West Wailuanui Stream.  Upstream of the 
service road, Kualani Stream is a small waterfall and drops into a pond.  The stream continues to flow downstream 
under the road.  In order to access Kualani Stream above the waterfall, CWRM staff drove another 1,000 feet further 
west on the service road and began to hike into the forest in search of the stream.  Staff hiked mauka for about 1,000 
feet and then headed east for another 600 feet.  The GPS unit indicated that staff were hiking above and parallel to the 
Koolau Ditch tunnel.  Staff reached a deep gulch and found a stream below.  Staff originally thought that the stream was 
Kualani Stream but later confirmed that it was West Wailuanui Stream.  Staff headed West and then makai for 600 feet 
until reaching a slope.  After hiking 100 feet down the steep slope, the terrain flattens out and water was seen seeping 
into a small streambed.  Staff concluded that it was the headwaters of Kualani Stream.  Staff continued to hike 
downstream for 300 feet, and then veered east into the forest and back on the service road.  From there, staff hiked on 
the road to return to their vehicles. 

Back in the Honolulu Office, CWRM staff plotted the waypoints taken with the GPS unit during the hike against the 
USGS quad map, Koolau Ditch, and the stream layer.  Based on the map, the headwaters of Kualani Stream begins 650 
feet makai of Koolau Ditch.  Since Kualani Stream begins below Koolau Ditch, the stream is not diverted at the ditch.  
According to the photos taken earlier of the Koolau Ditch diversions on Waiokamilo Stream (refer to FI2008120903), the 
stream that is formerly believed to be Kualani Stream is actually a tributary of East Waiokamilo Stream.  With the 
coordinates taken in this field visit, CWRM staff plans to re-evaluate the geographic location of the stream and possibly 
create a new GIS layer of this stream. 

Staff concluded the field visit at 1720 hours.  

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20081209106 Small waterfall in Kualani Stream at the service road. 
20081209107 Small waterfall in Kualani Stream at the service road. 
20081209108 Small waterfall in Kualani Stream at the service road. 
20081209109 Small waterfall in Kualani Stream at the service road. 
20081209110 The brush that CWRM staff hiked through to locate Kualani Stream. 
20081209111 The brush that CWRM staff hiked through to locate Kualani Stream. 
20081209112 Headwaters of Kualani Stream, 650 feet makai of Koolau Ditch. 
20081209113 Headwaters of Kualani Stream, 650 feet makai of Koolau Ditch. 
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GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
77 20.827438 -156.144607 Kualani Stream at EMI Service Road 
78 20.826859 -156.144668 Kualani Stream 
79 20.826648 -156.144803 Kualani Stream 
80 20.826139 -156.144918 Kualani Stream, seepage begins to appear 
81 20.824898 -156.14587 Kualani Stream, approx. over Koolau Ditch 

Attachments:
Brief Description:
1. Image Contact Sheet 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008121001 (East Maui, Wailuanui IIFS Site) 

Date of Field Investigation: December 10, 2008 Time (24-hour): 0830 - 1000 
CWRM Staff: Ken Kawahara, Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: Amanda Martin (President of Na Moku) and Ed Wendt (Wailua farmer); 

EMI - Garret Hew (Water Resources Manager), Mark Vaught (Operations Manager), Henry 
Robello (Field Superintendent); 
DOCARE officers 

Hydrologic Unit: Wailuanui (6056) 
Stream Name: Wailuanui Stream 
Findings:
At 0830, CWRM staff met with Amanda Martin and DOCARE officers at the Wailua Valley Lookout.  Ken Kawahara 
briefly summarized the activities planned for that day.  Ed Wendt stopped by and gave an overview of the auwai system 
in Wailua Valley. 

At approximately 0910 hours, CWRM staff arrived at the Hana Highway bridge that crosses Wailuanui Stream.  CWRM 
staff hiked down from the bridge to the stream via a small trail that begins on the right bank of the stream, on the 
downstream side of the bridge.  The trail condition was hazardous because of the loose rocks and large boulders on the 
hill.  The IIFS site is below the Hana Highway bridge. 

CWRM staff prepared the site for flow measurement.  Flow measurement was completed in 30 minutes.  Staff also 
recorded air temperature, water temperature and weather conditions.  Gage height readings were taken at the 
downstream reference point at the start and finish of flow measurement.  As computed back in the Honolulu Office, the 
flow at IIFS Site was 2.076 cubic feet per second (1.342 million gallons per day), with 0.01 decrease in gage height.
The gage height reading was 0.03 feet lower than the previous day (refer to FI2008120902).  

According to the flow measurements taken at East Wailuanui tributary (0.921 cubic feet per second, refer to 
FI2008121002) and at West Wailuanui (1.242 cubic feet per second, refer to FI2008121003), the stream lost 0.087 cubic 
feet per second (0.056 million gallons per day) of flow between Koolau Ditch and the IIFS Site on this day.  Calculations 
are shown below: 

Flow at IIFS Site – ( Flow at E. Wailuanui + Flow at W. Wailuanui ) = Flow losses 
2.076 CFS – ( 0.921 CFS + 1.242 CFS ) = 0.087 CFS 

Staff left Wailuanui IIFS Site at approximately 1000 hours, and proceeded to take flow measurements at East Wailuanui 
tributary.  Refer to Field Investigation Report FI2008121002 (East Maui, East Wailuanui Koolau Ditch) for more 
information.

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
0 20.832394 -156.138458 IIFS Site Flow Measurement on Wailuanui Stream 
4 20.833606 -156.13696 Parking area near IIFS Site on Wailuanui Stream 
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Attachments:
Brief Description:
1. Discharge Measurement and Gage Inspection Notes 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008121002 (East Maui, East Wailuanui Koolau Ditch) 

Date of Field Investigation: December 10, 2008 Time (24-hour): 1030 - 1120 
CWRM Staff: Ken Kawahara, Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: Amanda Martin (President of Na Moku); 

EMI - Garret Hew (Water Resources Manager), Mark Vaught (Operations Manager), Henry 
Robello (Field Superintendent); 
DOCARE officers 

Hydrologic Unit: Wailuanui (6056) 
Stream Name: East Wailuanui Tributary 
Findings:
At 1030 hours, CWRM staff arrived at the Koolau Ditch bypass sluice gate on East Wailuanui tributary.  The purpose of 
this field visit was to document the adjustment of the sluice gate.  Following the adoption of IIFS, EMI had expressed 
interest in lowering the sluice gate so that the ditch could capture high flows during high rainfall events.  CWRM staff 
was present to ensure that the height of the sluice gate opening after adjustment would allow enough flow to pass 
through, and satisfy the IIFS at the selected site further downstream on Wailuanui Stream.  In other words, no water 
from the stream is diverted unless the IIFS is met. 

CWRM staff measured the dimensions of the sluice gate opening to be 3.0 x 2.0 feet (W x H).  The depth of water at the 
sluice gate was 0.11 feet, which was 0.015 feet lower than the water depth recorded on Monday, Dec. 8, 2008 (refer to 
FI2008120801).  Staff also measured the gap between each notch on the sluice gate adjustment structure to be 0.18 
feet.

Staff took flow measurements about 15 feet downstream of the sluice gate.  This site was selected on Monday, Dec. 8, 
2008 (refer to FI2008120801).  The site was not flagged because this location was not intended to be an IIFS site.  Flow 
measurement was completed in 20 minutes.  Staff also recorded air temperature, water temperature and weather 
conditions.  As computed back in the Honolulu Office, the flow was 0.921 cubic feet per second (0.595 million gallons 
per day), with no gage height readings.  The flow was 0.146 cubic feet per second (0.944 million gallons per day) lower 
than the discharge recorded on Monday, Dec. 8, 2008. 

The recorded flow measurement is an estimate of the discharge in East Wailuanui tributary.  Staff compared this flow 
with the discharge in West Wailuanui tributary (refer to FI2008121003) and that at the IIFS Site on Wailuanui Stream 
(refer to FI2008121001) to assess flow gains or losses in the stream reach between Koolau Ditch and the IIFS Site.  
This is discussed in Field Investigation Report FI2008121001 (East Maui, Wailuanui IIFS Site). 

Based on Field Investigation Report FI2008121001, the discharge at the IIFS Site on Wailuanui Stream was 2.076 cubic 
feet per second (1.342 million gallons per day).  Since the adopted IIFS of 3.05 cubic feet per second (1.97 million 
gallons per day) was not attained, no water from the stream can be diverted.  However, the sluice gate can be lowered 
to a height that during average flow conditions, so that enough flow passes the sluice gate to satisfy the IIFS at the 
selected site further downstream on Wailuanui Stream.  The height of the opening was estimated by 1) calculating the 
flow velocity at the sluice using the discharge measured 15 feet downstream from the sluice gate; 

Flow at E. Wailuanui ( Depth of water x Width of sluice gate ) = Flow velocity 
0.921 CFS ( 0.11 feet x 3 feet ) = 2.79 feet / sec 

and 2) calculating the discharge in E. Wailuanui using increments of the notch gap on the sluice gate adjustment 
structure.     

Flow velocity x ( Height of sluice gate x Width of sluice gate ) = Flow at E. Wailuanui 
2.79 feet / sec x ( 0.18 feet x 3 feet ) = 1.51 CFS 
2.79 feet / sec x ( 0.36 feet x 3 feet ) = 3.01 CFS 

As previously measured, each notch is 0.18 feet.  If the sluice gate was opened to a height of 0.18 feet, only 1.51 cubic 
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feet per second of flow would pass the sluice gate.  Not accounting for the possibility of flow gains below Koolau Ditch 
and head build-up behind the sluice gate during higher flows that may increase flow velocity, opening the sluice gate to 
a height of 0.36 feet (2 notches) was a more conservative approach.   

The final height of the sluice gate opening after adjustment was 0.35 feet.  CWRM staff fluorescent yellow flagging tape 
to mark the height of the sluice gate opening. 

Staff left East Wailuanui tributary at approximately 1120 hours, and proceeded to West Wailuanui tributary.  Refer to 
Field Investigation Report FI2008121003 (East Maui, West Wailuanui Koolau Ditch) for more information. 

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20081210001 Downstream side of the Koolau Ditch bypass sluice gate on East Wailuanui Stream. 
20081210002 Downstream side of the Koolau Ditch bypass sluice gate on East Wailuanui Stream. 
20081210003 East Wailuanui Stream downstream of the Koolau Ditch bypass sluice gate. 
20081210005 Upstream side of the Koolau Ditch bypass sluice gate on East Wailuanui Stream. 
20081210006 Ken Kawahara, Amanda Martin, Dexter Tom, and Mark Vaught at the Koolau Ditch bypass sluice gate on 

East Wailuanui Stream. 
20081210008 EMI staff adjusting the Koolau Ditch bypass sluice gate on East Wailuanui Stream. 
20081210011 CWRM staff measuring the height of the Koolau Ditch bypass sluice gate opening on East Wailuanui 

Stream.
20081210012 Upstream side of the Koolau Ditch bypass sluice gate on East Wailuanui Stream after gate adjustment. 
20081210013 East Wailuanui Stream downstream of the Koolau Ditch bypass sluice gate after adjustment. 
20081210014 Upstream side of the Koolau Ditch bypass sluice gate on East Wailuanui Stream after gate adjustment. 
20081210016 Notches of the Koolau Ditch bypass sluice gate on East Wailuanui Stream.   
20081210020 Notches of the Koolau Ditch bypass sluice gate on East Wailuanui Stream. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
74 20.820689 -156.140675 Flow measurement site on East Wailuanui Stream below Koolau Ditch 

intake

Attachments:
Brief Description:
1. Image Contact Sheet 
2. Discharge Measurement and Gage Inspection Notes 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008121003 (East Maui, West Wailuanui Koolau Ditch) 

Date of Field Investigation: December 10, 2008 Time (24-hour): 1220 - 1340 
CWRM Staff: Ken Kawahara, Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: Amanda Martin (President of Na Moku); 

EMI - Garret Hew (Water Resources Manager), Mark Vaught (Operations Manager), Henry 
Robello (Field Superintendent); 
DOCARE officers 

Hydrologic Unit: Wailuanui (6056) 
Stream Name: West Wailuanui Tributary 
Findings:
At 1220 hours, CWRM staff arrived at the Koolau Ditch bypass sluice gate on West Wailuanui tributary.  The purpose of 
this field visit was to document the adjustment of the sluice gate.  Following the adoption of IIFS, EMI had expressed 
interests in lowering the sluice gate so that the ditch could capture high flows during high rainfall events.  CWRM staff 
was present to ensure that the height of the sluice gate opening after adjustment would allow enough flow to pass 
through, and satisfy the IIFS at the selected site further downstream on Wailuanui Stream.  In other words, no water 
from the stream is diverted until the IIFS is met. 

CWRM staff measured the dimensions of the sluice gate opening to be 2.8 x 3.0 feet (W x H).  The depth of water at the 
sluice gate on the left bank was 0.31 feet and at the right bank was 0.17 feet.  The average water depth was 0.24 feet, 
which was 0.06 feet lower than the water depth recorded on Monday, Dec. 8, 2008 (refer to FI2008120802).  Staff also 
measured the gap between each notch on the sluice gate adjustment structure to be 0.18 feet.  

Staff took flow measurements about 2 feet upstream of the sluice gate.  This site was selected on Monday, Dec. 8, 2008 
(refer to FI2008120802).  The site was not flagged because this location was not intended to be an IIFS site.  Flow 
measurement was completed in 30 minutes.  Staff also recorded air temperature, water temperature and weather 
conditions.  As computed back in the Honolulu Office, the flow was 1.242 cubic feet per second (0.803 million gallons 
per day), with no gage height readings.  The flow was 0.007 cubic feet per second (0.005 million gallons per day) lower 
than the discharge recorded on Monday, Dec. 8, 2008. 

The recorded flow measurement is an estimate of the discharge in West Wailuanui tributary.  Staff compared this flow 
with the discharge in East Wailuanui tributary (refer to FI2008121002) and flow at the IIFS Site on Wailuanui Stream 
(refer to FI2008121001) to assess flow gains or losses in the stream reach between Koolau Ditch and the IIFS Site.  
This is discussed in Field Investigation Report FI2008121001 (East Maui, Wailuanui IIFS Site). 

Based on Field Investigation Report FI2008121001, the discharge at the IIFS Site on Wailuanui Stream was 2.076 cubic 
feet per second (1.342 million gallons per day).  Since the adopted IIFS of 3.05 cubic feet per second (1.97 million 
gallons per day) was not attained, no water from the stream can be diverted.  However, the sluice gate can be lowered 
to a height that during average flow conditions, so that enough flow passes the sluice gate to satisfy the IIFS at the 
selected site further downstream on Wailuanui Stream.  The height of the opening was estimated by 1) calculating the 
flow velocity at the sluice using the discharge measured 2 feet upstream from the sluice gate; 

Flow at W. Wailuanui ( Depth of water x Width of sluice gate ) = Flow velocity 
1.242 CFS ( 0.24 feet x 2.8 feet ) = 1.85 feet / sec 

and 2) calculating the discharge in E. Wailuanui using increments of the notch gap on the sluice gate adjustment 
structure.     

Flow velocity x ( Height of sluice gate x Width of sluice gate ) = Flow at W. Wailuanui 
1.85 feet / sec x ( 0.18 feet x 2.8 feet ) = 0.93 CFS 
1.85 feet / sec x ( 0.36 feet x 2.8 feet ) = 1.86 CFS 

As previously measured, each notch is 0.18 feet.  If the sluice gate was opened to a height of 0.18 feet, only 0.93 cubic 
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feet per second of flow would pass the sluice gate.  Not accounting for the possibility of flow gains below Koolau Ditch 
and head build-up behind the sluice gate during higher flows that may increase flow velocity, opening the sluice gate to 
a height of 0.36 feet (2 notches) was a more conservative approach.   

The final height of the sluice gate opening after adjustment was 0.35 feet.  CWRM staff used fluorescent yellow flagging 
tape to mark the height of the sluice gate opening. 

Staff left East Wailuanui tributary at approximately 1340 hours, and proceeded to locate Kaleiomaui Stream from the 
service road.  Refer to Field Investigation Report FI2008121004 (East Maui, Kaleiomaui) for more information. 

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20081210022 CWRM staff conducting flow measurement at the Koolau Ditch bypass sluice gate on West Wailuanui 

Stream.
20081210024 CWRM staff conducting flow measurement at the Koolau Ditch bypass sluice gate on West Wailuanui 

Stream.
20081210025 CWRM staff conducting flow measurement at the Koolau Ditch bypass sluice gate on West Wailuanui 

Stream.
20081210026 Koolau Ditch bypass sluice gate on West Wailuanui Stream before gate adjustment. 
20081210029 Koolau Ditch bypass sluice gate on West Wailuanui Stream before gate adjustment. 
20081210030 EMI staff adjusting the Koolau Ditch bypass sluice gate on West Wailuanui Stream. 
20081210033 CWRM staff measuring the height of the Koolau Ditch bypass sluice gate on West Wailuanui Stream after 

the adjustment. 
20081210034 CWRM staff measuring the height of the Koolau Ditch bypass sluice gate on West Wailuanui Stream after 

the adjustment. 
20081210039 Notches of the Koolau Ditch bypass sluice gate on West Wailuanui Stream after adjustment. 
20081210040 Notches of the Koolau Ditch bypass sluice gate on West Wailuanui Stream after adjustment. 
20081210041 Notches of the Koolau Ditch bypass sluice gate on West Wailuanui Stream after adjustment. 
20081210046 Dean Uyeno, Dexter Tom, Amanda Martin, Ken Kawahara, and Garret Hew at the Koolau Ditch bypass 

sluice gate on West Wailuanui Stream. 
20081210048 Amanda Martin, Ken Kawahara, and Garret Hew at the Koolau Ditch bypass sluice gate on West Wailuanui 

Stream.
20081210051 CWRM staff flagging the height of the Koolau Ditch bypass sluice gate opening after adjustment. 
20081210052 Notches of the Koolau Ditch bypass sluice gate on West Wailuanui Stream after adjustment. 
20081210053 Notches of the Koolau Ditch bypass sluice gate on West Wailuanui Stream after adjustment. 
20081210054 Amanda Martin, Ken Kawahara, and Garret Hew at the Koolau Ditch bypass sluice gate on West Wailuanui 

Stream.
20081210055 Notches of the Koolau Ditch bypass sluice gate on West Wailuanui Stream after adjustment. 
20081210057 Koolau Ditch (#8) minor diversion intake on Wailuanui Stream. 
20081210059 Koolau Ditch (#7) diversion intake on Wailuanui Stream. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
    

Attachments:
Brief Description:
1. Image Contact Sheet 
2. Discharge Measurement and Gage Inspection Notes 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008121004 (East Maui, Kaleiomaui) 

Date of Field Investigation: December 10, 2008 Time (24-hour): 1550 - 1615 
CWRM Staff: Ken Kawahara, Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: EMI - Garret Hew (Water Resources Manager), Mark Vaught (Operations Manager), Henry 

Robello (Field Superintendent); 
DOCARE officers 

Hydrologic Unit: Piinaau (6053) 
Stream Name: Kaleiomaui Stream 
Findings:
The purpose of this field visit was to locate Kaleiomaui Stream near Koolau Ditch.  During a previous field visit on Nov. 
17, 2008, CWRM staff saw a tributary of Palauhulu Stream that crosses a bridge at the service road (Piinaau Road).  At 
the time, the tributary was dry.  Back in the Honolulu Office, CWRM staff found that the tributary could possibly be 
Kaleiomaui Stream.  In this visit, staff wanted to examine this tributary stream, and verify that the stream is not diverted 
at Koolau Ditch. 

At 1550, CWRM staff, EMI staff, and DOCARE officers arrived at the Koolau Ditch bypass gate, where the ditch 
daylights into open ditch.  The water temperature at the gate was 20 C.  While CWRM staff were inspecting the open 
ditch and the bypass gate, EMI staff Henry Robello hiked further east.  When he returned, he reported the presence of a 
dry streambed and a large pond approximately 300 feet from the bypass gate.  CWRM staff hiked to the location of the 
dry streambed.  Based on the location of Koolau Ditch and the coordinates of Kaleiomaui Stream taken from the bridge 
on the service road (refer to FI2008111702), the dry streambed is Kaleiomaui Stream.  The stream continues to be dry 
upstream from Koolau Ditch (tunnel).  Immediately downstream from the ditch, water drops into a large pond and 
continues to seep downstream.  The downstream streambed was relatively dry.       

Staff left Kaleiomaui Stream at 1620 hours, and continued to document Koolau Ditch diversion intakes on Piinaau 
Stream.  Refer to Field Investigation Report FI2008121005 (East Maui, Piinaau Koolau Ditch) for more information.  

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20081210062 Koolau Ditch daylights into open ditch near Kaleiomaui Stream. 
20081210063 Koolau Ditch daylights into open ditch near Kaleiomaui Stream. 
20081210064 Downstream from the Koolau Ditch bypass gate where the ditch daylights into open ditch near Kaleiomaui 

Stream.
20081210065 Koolau Ditch bypass gate where the ditch daylights into open ditch near Kaleiomaui Stream. 
20081210066 Koolau Ditch bypass gate where the ditch daylights into open ditch near Kaleiomaui Stream. 
20081210069 Koolau Ditch daylights into open ditch near Kaleiomaui Stream. 
20081210070 Koolau Ditch daylights into open ditch near Kaleiomaui Stream. 
20081210071 Large pond in Kaleiomaui Stream downstream from Koolau Ditch. 
20081210073 Large pond in Kaleiomaui Stream downstream from Koolau Ditch. 
20081210075 Large pond in Kaleiomaui Stream downstream from Koolau Ditch. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 
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Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
55 20.825877 -156.165388 Fork at Piinaau Road 
60 20.8248 -156.168997 Koolau Ditch daylights, bypass gate on right bank of ditch 
61 20.824275 -156.168629 Kaleiomaui Stream 

Attachments:
Brief Description:
1. Image Contact Sheet 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2008121005 (East Maui, Piinaau Koolau Ditch) 

Date of Field Investigation: December 10, 2008 Time (24-hour): 1630 - 1700 
CWRM Staff: Ken Kawahara, Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: EMI - Garret Hew (Water Resources Manager), Mark Vaught (Operations Manager), Henry 

Robello (Field Superintendent); 
DOCARE - 3 officers 

Hydrologic Unit: Piinaau (6053) 
Stream Name: Piinaau Stream 
Findings:
The purpose of this field visit was to document the Koolau Ditch major and minor diversion intakes on Piinaau Stream.  
At 1630, CWRM staff, EMI staff, and DOCARE officers arrived at bridge where Piinaau Stream crosses the service road. 
Approximately a 0.25 miles further west on the service road, the landslide that occurred in 2003 covered the road and a 
relatively long stretch of Piinaau Stream.   

Downstream from Koolau Ditch, Piinaau Stream was dry.  Upstream from the ditch, the stream was relatively dry with 
ponded water.  Remnants of an old bridge still exist in the middle of the stream about 100 feet upstream of the ditch.  
Staff hiked up the left bank of the stream and passed the outfall of a minor diversion (K-31a) that transports water 
around a losing reach of the stream.  The minor diversion is a 6-inch steel and PVC pipe that begins further upstream, 
diverts water around a losing reach, and drops the water back in the stream near Koolau Ditch.  From the minor 
diversion intake, staff hiked 100 feet downstream in the losing reach where the stream drops into a pond.  Garret Hew 
suspects that the pond could possibly be a sink hole. 

The major diversion intake (K-31) is directly below the bridge where Piinaau Stream crosses the service road.  The 
intake is concrete with a metal grate.  When the stream is full, water is ponded in front of the grate.  When the level of 
the water reaches a specific height, the water will spill into the ditch through the metal grate.      

Staff left concluded the field visit at 1700 hours.  

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20081210079 The 2003 landslide that covered the service road (Piinaau Road) and a section of Piinaau Stream in the 

valley. 
20081210080 Keanae valley below Koolau Ditch. 
20081210081 Section of Piinaau Stream covered by the 2003 landslide. 
20081210082 Piinaau Stream upstream from Koolau Ditch. 
20081210084 Outfall of minor diversion (K-31a) that transports water around the losing reach, from upstream reaches to 

Piinaau Stream immediately upstream of the ditch.  
20081210085 Piinaau Stream upstream of minor diversion (K-31a). 
20081210086 Minor diversion (K-31a) on Piinaau Stream.  Six inch steel and PVC pipe diversion to main Piinaau Stream 

intake.
20081210088 Piinaau Stream (losing reach) downstream of minor diversion (K-31a). 
20081210090 Piinaau Stream (losing reach) downstream of minor diversion (K-31a). 
20081210091 Possibly a sink hole on Piinaau Stream, downstream of minor diversion (K-31a). 
20081210092 Minor diversion (K-31a) on Piinaau Stream.  Six inch steel and PVC pipe diversion to main Piinaau Stream 

intake.
20081210093 Koolau Ditch intake structure on the right bank of Piinaau Stream. 
20081210095 Section of Piinaau Stream covered by the 2003 landslide. 
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GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
75 20.828528 -156.174357 EMI Diversion Intake K-31 on Piinaau Stream 
76 20.827211 -156.17516 EMI Diversion Intake K-31a on Piinaau Stream 
82 20.828305 -156.174906 Outflow from Intake K-31a to Piinaau Stream 

Attachments:
Brief Description:
1. Image Contact Sheet 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2009020901 (East Maui, Wailua Valley Taro) 

Date of Field Investigation: February 9, 2009 Time (24-hour): 1000 - 1730 
CWRM Staff: Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: Alan Murakami, Ed Wendt, Amanda Martin, Kimo Day, Steven Hookano 
Hydrologic Unit: Wailuanui (6056) 
Stream Name: 
Findings:
CWRM staff departed Oahu for Maui at 0600 hours. 

The purpose of this field visit was to get a better understanding of the taro patches in Wailua Valley, with main focus on 
water flow from the sources and through the taro patches before water returns to the stream.  CWRM staff had 
previously digitized the Wailua Valley taro patches from available aerial imagery.  Maps were prepared to help staff 
collect additional data in the field, which included 1) water flow from the upper, lower, and middle ditches to the taro 
patches; 2) flow through the patches in the valley; 3) auwai system and location in relation to the patches; 4) locations of 
return flow from the auwai to the stream; and 5) operator of the general area where taro was cultivated at the time of the 
field visit. 

At 1000, CWRM staff met with Alan Murakami, Ed Wendt, Amanda Martin, Steven Hookano and Kimo Day in Wailua 
Valley.  Staff began data collection at the southwestern end of the valley, where most of the patches were fed by 
Wailuanui Stream (intake at Wakani Falls / Pond).  A majority of the patches were operated by Kimo Day (upper 
patches) and Bush Martin (lower patches).  From the auwai, Kimo Day led Alan Murakami and staff to the intake at 
Wakani Pond.  On the way to the intake, water level in the auwai was less than one foot.  At Wakani Pond, Alan 
Murakami inspected the intake and pulled out rocks, debris and a large log that were clogging the intake.  Hiking back 
from Wakani Pond, water level in the auwai was about 2 feet.  This event clearly illustrated the importance of auwai and 
intake maintenance in optimizing water flow to the taro patches.    

The taro patches to the north were fed by water from Waiokamilo/Kualani Streams (flowing through Lakini).  Staff hiked 
about 400 meters northwest along the lower ditch until reaching a location where the entire Wailua Valley could be 
viewed.  Steven Hookano explained the overlay of the valley, who maintained each general area where taro was 
cultivated at the time.  The middle ditch could be seen to run across the center of the valley.  It mainly feeds taro 
patches belonging to the Nakanelua and Young (Steven Hookano’s uncle) families.  The upper patches in the center of 
the valley were overgrown with grass whereas most of the lower patches were cultivated at the time of the visit.  Hiking 
back along the lower ditch, the farmers explained that pumpkin (instead of taro) was planted along the lower ditch due to 
the lack of water.   

After lunch at approximately 1400, Steven Hookano led staff to the center of the valley.  Staff collected information on 
water flow, primary patch operators, and whether the patches were in cultivation.  The same survey was done to the 
lower patches in the center of the valley where a majority of the patches were maintained by Steven Hookano.           

Staff concluded the field investigation at 1730 hours.  

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20090209001 Wailua Valley taro patches fed by Waikani Falls / Pond. 
20090209002 Wailua Valley taro patches fed by Lakini. 
20090209008 Auwai dividing the patches that are fed by Waikani Falls / Pond (left) and those fed by Lakini (right). 
20090209012 Lower patches fed by Lakini. 
20090209016 Pipe outflow from taro patch to auwai. 
20090209024 Taro patches belonging to Kimo Day.  These patches were fed by Waikani Falls / Pond. 
20090209026 Taro patches belonging to Kimo Day.  These patches were fed by Waikani Falls / Pond. 
20090209031 Taro patches belonging to Kimo Day, and a 6-inch pipe that took water from Waikani Falls / Pond to the 

taro patches. 
20090209032 General area fed by Waikani Falls / Pond. 
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20090209033 General area fed by Lakini. 
20090209035 A 6-inch pipe with water from Waikani Falls / Pond to the taro patches. 
20090209048 Intake pipe (6-inch) at the beginning of the auwai taking water from Waikani Falls / Pond. 
20090209049 Where water from Waikani Falls / Pond splits into two pipes.  
20090209051 Where water from Waikani Falls / Pond outflows into the auwai. 
20090209057 Waikani Falls. 
20090209058 Wailuanui Stream downstream of Waikani Falls. 
20090209065 Alan Murakami clearing the intake at Waikani Pond. 
20090209069 Where water from Waikani Falls / Pond outflows into the auwai after clearing of the intake at Waikani 

Pond.
20090209070 Location where water from Waikani Falls / Pond outflows into the auwai after clearing of the intake at 

Waikani Pond.
20090209077 Where water from Waikani Falls / Pond outflows into the auwai after clearing of the intake at Waikani 

Pond.
20090209080 Auwai full with water from Waikani Falls / Pond after clearing of the intake at Waikani Pond.
20090209100 Lower ditch in Wailua Valley. 
20090209114 Pumpkin patch along the lower ditch in Wailua Valley. 
20090209118 Overlooking the center of Wailua Valley at the lower ditch. 
20090209120 Taro patches belonging to Nakanelua and Young families.  These patches were fed by the middle ditch. 
20090209134 Middle ditch in Wailua Valley. 
20090209139 Young’s family taro patches in the center of Wailua Valley. 
20090209148 Steven Hookano’s taro patches in Wailua Valley. 
20090209149 Middle ditch in Wailua Valley. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
FI20090209wp.shp Waypoints recorded with the GPS unit during the field visit. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
027 20.835936 -156.13598 Waikani Pond: Outflow of 8-inch cast-iron pipe to unlined auwai 
028 20.836238 -156.135933 Waikani Pond: Waste gate on auwai 
029 20.837203 -156.135644 Auwai from Waikani Pond: Water flows into two10-inch PVC pipes 
030 20.837478 -156.13579 Auwai from Waikani Pond: Water outflow from two 10-inch PVC pipes 
031 20.838253 -156.135995 Auwai from Waikani Pond: Culvert, auwai flows across in concrete flume
032 20.83852 -156.136169 Auwai from Waikani Pond: Culvert, auwai flows across in concrete flume
033 20.838857 -156.136381 Auwai from Waikani Pond: Culvert, auwai flows across in 6-inch PVC 

pipe 
035 20.839259 -156.136662 Wailua Valley taro patches: Y-Junction on 6-incch PVC pipe 

Attachments:
Brief Description:
1. Image Contact Sheet 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2009021001 (East Maui, Waiokamilo Terminal Waterfall) 

Date of Field Investigation: February 10, 2009 Time (24-hour): 0930 - 1100 
CWRM Staff: Ed Sakoda, Dean Uyeno, Ronnie Torres, and Chui Ling Cheng 
Individuals Present: Elaine Wender, Ed Wendt, Amanda Martin, Steven Hookano 
Hydrologic Unit: Waiokamilo (6055) 
Stream Name: Waiokamilo Stream 
Findings:
The purpose of this field visit was to view the terminal waterfall at Waiokamilo Stream.  At 0930, Ed Wendt, Amanda 
Martin, Steven Hookano, and CWRM staff met with Elaine Wender.  From her residence, staff hiked downstream along 
Waiokamilo Stream towards the top of the terminal waterfall.  Elaine Wender showed staff three spring-fed ponds in the 
stream above the waterfall.   

Staff then hiked across the stream to the northwest side of the cliff, and looked down at the terminal waterfall.  The 
waterfall was relatively dry.  Water was seen seeping out at four locations near the bottom of the cliff.

While driving out from Elaine Wender’s property, Elaine showed staff the trailhead to a losing section (pond) on 
Waiokamilo Stream.  A future investigation may be conducted here, so a GPS waypoint was recorded. 

Staff left Waiokamilo Stream at 1100 hours, and continued to map out the taro patches in Wailua Valley.  Refer to Field 
Investigation Report FI2009021002 (East Maui, Wailua Valley Taro) for more information. 

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
2009021002 Spring-fed pond approximately 80 feet upstream of the terminal waterfall at Waiokamilo Stream. 
2009021003 Spring-fed pond approximately 50 feet upstream of the terminal waterfall at Waiokamilo Stream. 
2009021007 Spring-fed pond approximately 5 feet upstream of the terminal waterfall at Waiokamilo Stream. 
2009021008 Waiokamilo Stream upstream from the terminal waterfall. 
2009021018 Terminal waterfall and seepage at Waiokamilo Stream. 
2009021020 Terminal waterfall at Waiokamilo Stream. 
2009021028 Seepage at four locations neart he bottom of the cliff at Waiokamilo Stream. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
FI20090209wp.shp Waypoints recorded with the GPS unit during the field visit. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
045 20.84881 -156.131054 Trailhead to losing pond on Waiokamilo Stream. 

Attachments:
Brief Description:
1. Image Contact Sheet 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2009021002 (East Maui, Wailua Valley Taro) 

Date of Field Investigation: February 10, 2009 Time (24-hour): 1115 - 1200 
CWRM Staff: Ed Sakoda, Dean Uyeno, Ronnie Torres, and Chui Ling Cheng 
Individuals Present: Ed Wendt, Amanda Martin, and Steven Hookano 
Hydrologic Unit: Wailuanui (6056) 
Stream Name: 
Findings:
The purpose of this field visit was to get a better understanding of the taro patches in Wailua Valley, with main focus on 
water flow from the sources and through the taro patches before water returns to the stream.  CWRM staff had 
previously digitized the Wailua Valley taro patches from available aerial imagery.  Maps were prepared to help staff 
collect additional data in the field, which included 1) water flow from the upper, lower, and middle ditches to the taro 
patches; 2) flow through the patches in the valley; 3) auwai system and location in relation to the patches; 4) locations of 
return flow from the auwai to the stream; and 5) operator of the general area where taro was cultivated at the time of the 
field visit. 

On the previous day (Feb. 9, 2009), CWRM staff collected field data from taro patches in the sourthwestern end and the 
center of the valley.  During this field visit, staff was to collect field data for the taro patches in the northern end of the
valley.  The patches there were operated by the Sinenci and Kaauamo families.  Most of the patches were not in 
cultivation, and those in cultivation were fed by a second outflow of Lakini.        

Staff left Wailua Valley at 1200 hours, and continued to Waiokamilo Stream.  Refer to Field Investigation Report 
FI2009021003 (East Maui, Waiokamilo Stream) for more information. 

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20090210039 Outflow from Lakini to the taro patches in the Northern end of Wailua Valley.  
20090210040 Outflow from Lakini to the taro patches in the Northern end of Wailua Valley. 
20090210041 Outflow from Lakini to the taro patches in the Northern end of Wailua Valley. 
20090210042 Outflow from Lakini to the taro patches in the Northern end of Wailua Valley. 
20090210043 Taro patches in the Northern end of Wailua Valley. 
20090210044 Taro patches in the Northern end of Wailua Valley. 
20090210045 Taro patches in the Northern end of Wailua Valley. 
20090210046 Taro patches in the Northern end of Wailua Valley. 
20090210047 Taro patches in the Northern end of Wailua Valley. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
FI20090209wp.shp Waypoints recorded with the GPS unit during the field visit. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
046 20.845776 -156.135841 Auwai divergence 
047 20.845706 -156.135991 Inflow to upper auwai 
049 20.845111 -156.136846 Inflow from auwai; inflow of water from Lakini. 
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Attachments:
Brief Description:
1. Image Contact Sheet 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2009021003 (East Maui, Waiokamilo Stream) 

Date of Field Investigation: February 10, 2009 Time (24-hour): 1230 - 1330 
CWRM Staff: Ed Sakoda, Dean Uyeno, Ronnie Torres, and Chui Ling Cheng 
Individuals Present:
Hydrologic Unit: Waiokamilo (6055) 
Stream Name: Waiokamilo Stream 
Findings:
The purpose of this field visit was to determine if and where Kualani Stream joins with Waiokamilo Stream upstream 
from Hana Highway.  At approximately 1230, CWRM staff hiked upstream on Waiokamilo Stream from Hana Highway 
for about 360 feet to the diversion dam.  The stream splits into two branches 60 feet upstream from the diversion dam.  
The dam is a low concrete structure approximately 7.0 feet long that directs the most of the water into the Kualani 
Stream reach.  Due to the configuration of the stream channel, water flowing down Kualani stream (downstream of 
Lakini) would likely flow naturally back into the Waiokamilo reach if the diversion dam were not there. Staff continued to 
hike upstream (Waiokamilo reach) for another 350 feet and reached a pond at the foot of a dry waterfall approximately 
60 feet high.  Water was seen leaking near the base of falls, and staff believe this to be Waiokamilo Spring.  On the way 
downstream, Dean Uyeno attempted to hike upstream on the Kualani reach but was eventually blocked by a field of hau. 
Two PVC pipes, which did not appear to be currently diverting water, were seen 120 feet upstream of the 
Waiokamilo/Kualani convergence. 

Findings from this field visit verify that Kualani Stream joins with Waiokamilo Stream about 400 feet upstream from Hana 
Highway.  However, streamflow is somewhat controlled just downstream of the convergence, where a concrete 
diversion dam directs the majority of normal streamflow towards the Kualani Stream reach.  A sufficiently high flow 
would be needed to overtop the dam to push more water into the Waiokamilo Stream reach. 

Staff left Waiokamilo Stream at 1330 hours, and continued to Keanae.  Refer to Field Investigation Report 
FI2009021005 (East Maui, Keanae) for more information. 
Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20090210048 Diversion dam on Waiokamilo Stream 360 feet upstream from Hana Highway. 
20090210050 Diversion dam on Waiokamilo Stream 360 feet upstream from Hana Highway. 
20090210051 Water overflowing the diversion dam on Waiokamilo Stream 360 feet upstream from Hana Highway. 
20090210052 Waiokamilo Stream splits 10 upstream from the diversion dam above Hana Highway. 
20090210054 Waiokamilo Stream upstream of diversion dam above Hana Highway. 
20090210056 Pond 710 feet upstream from Hana Highway on Waiokamilo Stream. 
20090210059 Small waterfall at Kualani Stream. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
FI20090209wp.shp Waypoints recorded with the GPS unit during the field visit. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
055 20.848181 -156.137151 Concrete dam on Waiokamilo 
056 20.848345 -156.138134 Waiokamilo pond 
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Attachments:
Brief Description:
1. Image Contact Sheet 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2009021005 (East Maui, Waiokamilo Stream) 

Date of Field Investigation: February 10, 2009 Time (24-hour): 1400 - 1600 
CWRM Staff: Ed Sakoda, Dean Uyeno, Ronnie Torres, and Chui Ling Cheng 
Individuals Present: Isaac Kanoa, Gladys Kanoa 
Hydrologic Unit: Piinaau (6053), Waiokamilo (6055) 
Stream Name: Piinaau Stream, Palauhulu Stream, Waiokamilo Stream 
Findings:
The purpose of this field visit was, in part, to familiarize Ronnie Torres, Geologist of CWRM’s Survey Branch, with the 
conditions of Piinaau Stream, Palauhulu Stream, and Waiokamilo Stream near Dam 3.  At 1400 hours, staff met with 
Isaac and Gladys Kanoa at their residence.  Isaac Kanoa led staff to the junction of Palauhulu and Piinaau Streams.  
Both streams were flowing. 

Thereafter, Gladys Kanoa and staff visited Dam 3 on Waiokamilo Stream.  Compared to the conditions observed during 
last year’s field visits, the stream channel at the downstream end of the USGS gage pool at Dam 3 was observed to be 
wider during this field visit.  This could be the result of high flows from heavy rains that occurred throughout the months 
of November to January. 

From Dam 3, Gladys Kanoa and staff hiked upstream to a losing section where water from Waiokamilo Stream flows 
into a pond and disappears underground.  It is unknown where that water returns to the surface, if at all.  Originally, staff 
planned to measure the amount of streamflow gained from blocking the flow into this losing section by creating a small 
temporary dam upstream.  However, staff discovered another location where the stream leaked quite a large amount of 
flow into this losing section (see image 20090210074).  This leak was not observed during the previous field visits.  Due 
to the multiple leakages observed, staff was unable to measure the amount of flow gained from diverting water away 
from the losing section upstream from Dam 3. 

Staff continued to hike upstream on Waiokamilo Stream for about 400 feet to a large pond.  According to Gladys Kanoa, 
water from this pond used to split into two branches.  Facing mauka, the water from the pond currently flows to the right 
branch.  The left branch was completely blocked by gravel, trees, and other debris (see images 20090210090 and 
20090210092).   

Last stop was Dam 2 where Gladys Kanoa briefly explained the purpose of the dam.  

Staff left Waiokamilo Stream at 1600 hours, and continued to Keanae Arboretum.  Refer to Field Investigation Report 
FI2009021006 (East Maui, Keanae Arboretum) for more information. 

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20090210069 Dam 3 on Waiokamilo Stream. 
20090210071 Waiokamilo Stream upstream of Dam 3. 
20090210072 USGS gaging station gage pool at dam 3 on Waiokamilo Stream. 
20090210073 Losing section upstream from Dam 3 on Waiokamilo Stream. 
20090210074 Where the stream leaks into the losing section upstream from Dam 3 on Waiokamilo Stream. 
20090210083 Waiokamilo Stream upstream of the losing section upstream from Dam 3 on Waiokamilo Stream. 
20090210085 Large pond about 400 feet upstream of Dam 3 on Waiokamilo Stream. 
20090210090 Location where the large pond (see image 2009021085) flows into two branches of Waiokamilo Stream. 
20090210092 Location where the large pond (see image 2009021085) flows into two branches of Waiokamilo Stream. 
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GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
    
    
    

Attachments:
Brief Description:
1. Image Contact Sheet 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2009021006 (East Maui, Keanae Arboretum) 

Date of Field Investigation: February 10, 2009 Time (24-hour): 1600 - 1830 
CWRM Staff: Ed Sakoda, Dean Uyeno, Ronnie Torres, and Chui Ling Cheng 
Individuals Present:
Hydrologic Unit: Piinaau (6053) 
Stream Name: Piinaau Stream 
Findings:
The purpose of this field visit was to get a better understanding of the of the taro patches in Keanae Valley, with main 
focus on water flow from the source and through the taro patches before water returns to the stream.  CWRM staff 
collected the following information: 1) water flow through the patches; 2) auwai system and location in relation to the 
patches; 4) locations of return flow from the auwai to the stream; and 5) where flow enters the auwai from the stream. 

Most of the patches in the arboretum were overgrown, and the three patches in cultivation were fed by Piinaau Stream.  
Staff hiked 400 feet upstream from the taro patches to where Piinaau Stream was diverted into the auwai.  Almost 80 
percent of the water from the stream was diverted.  Upstream from the auwai is a series of small waterfalls.  Staff 
crossed the stream and continued to hike upstream on a trail parallel to Kuo Stream, a tributary of Piinaau Stream.  At 
about 850 feet upstream from the auwai, Kuo Stream flowed along strike of a steeply dipping basalt unit (see images 
20090210130 and 20090210138).             

Staff concluded the field visit at 1830 hours.   

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20090210100 Overgrown taro patches at Keanae Arboretum. 
20090210101 Outflow from the Keanae Arboretum taro patches into Piinaau Stream. 
20090210102 Taro patches in cultivation at Keanae Arboretum. 
20090210107 Auwai for the taro patches at Keanae Arboretum.  
20090210114 Location where Piinaau Stream was diverted into the auwai for taro patches at Keanae Arboretum. 
20090210115 Location where Piinaau Stream was diverted into the auwai for taro patches at Keanae Arboretum. 
20090210116 Auwai downstream from the point of diversion on Piinaau Stream. 
20090210117 Piinaau Stream downstream of auwai for the taro patches at Keanae Arboretum. 
20090210120 Piinaau Stream upstream of auwai for the taro patches at Keanae Arboretum. 
20090210125 Pipe auwai 30 feet downstream from the point of diversion on Piinaau Stream. 
20090210130 Part of Kuo Stream (tributary of Piinaau Stream) that flowed along strike of a steeply dipping basalt unit. 
20090210138 Part of Kuo Stream (tributary of Piinaau Stream) that flowed along strike of a steeply dipping basalt unit. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
FI20090209wp.shp Waypoints recorded with the GPS unit during the field visit. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
057 20.849515 -156.15079 Keanae Arboretum auwai intake 
058 20.850501 -156.15042 Keanae Arboretum inflow to upstream-most kalo loi 
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Attachments:
Brief Description:
1. Image Contact Sheet 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2009021102 (East Maui, Hanehoi Haiku Ditch) 

Date of Field Investigation: February 11, 2009 Time (24-hour): 0900 - 0945 
CWRM Staff: Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: Garret Hew 
Hydrologic Unit: Hanehoi (6037) 
Stream Name: Hanehoi Stream 
Findings:
At 0900 hours, Garret Hew and CWRM staff arrived at the Haiku Ditch bypass sluice gate on Hanehoi Stream.  
Following the adoption of IIFS, EMI had expressed interests in lowering the sluice gate so that the ditch could capture 
high flows during high rainfall events.  Although not originally planned in this field visit schedule, CWRM staff decided to 
allow the adjustment of the Haiku Ditch bypass sluice gate on Hanehoi Stream during this field visit instead of 
scheduling an entirely separate trip.  Similar to the previous field visits, CWRM staff documented the adjustment of the 
sluice gate.  Staff had to ensure that the height of the sluice gate opening after adjustment would allow enough flow to 
pass through, and satisfy the IIFS at the selected site further downstream on Hanehoi Stream.  In other words, no water 
from the stream can be diverted unless the IIFS is met.  

CWRM staff measured the dimensions of the sluice gate opening to be 2.0 x 1.37 feet (W x H).  Hanehoi Stream was 
relatively dry.  Flow was not sufficient for taking a flow measurement. 

Since the adopted IIFS of 0.63 cubic feet per second (0.41 million gallons per day) was not attained, no water from the 
stream could be diverted.  However, the sluice gate could be lowered to a height that, during average flow conditions, 
allows enough flow to bypass the sluice gate to satisfy the IIFS at the selected site further downstream on Hanehoi 
Stream.  The height of the opening was estimated by calculating the discharge in Hanehoi Stream at an arbitrary but 
conservative estimate of flow velocity at 1.5 cubic feet per second (0.646 million gallons per day). 

Flow velocity x ( Height of sluice gate x Width of sluice gate ) = Flow at Hanehoi 
1.50 feet / sec x ( 0.27 feet x 2.0 feet ) = 0.81 CFS 

If the bypass sluice gate was adjusted to a height of 0.27 feet, at a flow velocity of 1.5 feet per second, the flow was 
calculated to be 0.81 cubic feet per second (0.524  million gallons per day).  This flow is above the IIFS adopted for 
Hanehoi Stream.  The final height of the sluice gate opening after adjustment was 0.27 feet.   

CWRM staff videotaped the event. 

Staff left Hanehoi Stream at approximately 0945 hours, and continued to measure streamflow at the IIFS Site A on 
Puolua (Huelo) Stream.  Refer to Field Investigation Report FI2009021103 (East Maui, Huelo IIFS Site A) for more 
information.

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20090211012 Hanehoi Stream upstream of Haiku Ditch. 
20090211013 Hanehoi Stream downstream of Haiku Ditch. 
20090211014 Haiku Ditch at Hanehoi Stream. 
20090211015 Haiku Ditch bypass sluice gate at Hanehoi Stream. 
20090211016 Haiku Ditch bypass sluice gate at Hanehoi Stream. 
20090211017 CWRM staff Dean Uyeno taking physical measurement of the Haiku Ditch bypass sluice gate at Hanehoi 

Stream.
20090211024 Haiku Ditch bypass sluice gate at Hanehoi Stream after adjustment. 
20090211026 Haiku Ditch bypass sluice gate at Hanehoi Stream after adjustment. 
20090211029 Haiku Ditch bypass sluice gate at Hanehoi Stream after adjustment. 
20090211030 Haiku Ditch bypass sluice gate at Hanehoi Stream after adjustment. 
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GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
    

Attachments:
Brief Description:
1. Image Contact Sheet 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2009021103 (East Maui, Huelo IIFS Site A) 

Date of Field Investigation: February 11, 2009 Time (24-hour): 1000 - 1200 
CWRM Staff: Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: Ernie Schupp, Garret Hew 
Hydrologic Unit: Hanehoi (6037) 
Stream Name: Puolua (Huelo) Stream 
Findings:
At 1000 hours, CWRM staff met with Ernie Schupp at IIFS Site A on Puolua (Huelo) Stream. Staff prepared the site for 
flow measurement.  Flow measurement was completed in one hour.  Gage height readings were not recorded as a 
reference point was not established during the field investigation on October 23, 2008 (refer to Field Investigation Report 
FI2008102303 for more information).  CWRM staff recorded water temperature and weather conditions.  The water 
temperature was 21 degrees Celsius and the weather was sunny.  As computed back in the Honolulu Office, the flow at 
IIFS Site A was 0.380 cubic feet per second (0.246 million gallons per day).  This is the highest flow staff has recorded 
during all field visits. 

Following the adoption of IIFS, EMI had expressed interests in lowering the sluice gate so that the ditch could capture 
high flows during high rainfall events.  Although not originally planned in the field visit schedule, CWRM staff decided to 
allow the adjustment of the Haiku Ditch bypass sluice gate on Puolua (Huelo) Stream during this field visit instead of 
scheduling an entirely separate trip.  Similar to the previous field visits, CWRM staff was present to document the 
adjustment of the sluice gate.  Staff had to ensure that the height of the sluice gate opening after adjustment would allow 
enough flow to pass through, and satisfy the IIFS at the selected site further downstream on Puolua (Huelo) Stream.  In 
other words, no water from the stream can be diverted unless the IIFS is met.     

CWRM staff measured the dimensions of the sluice gate opening to be 2.0 x 1.13 feet (W x H).  The depth of water at 
the sluice gate on the left bank was 0.5 feet.   

As previously measured, discharge at the IIFS Site A on Puolua (Huelo) Stream was 0.380 cubic feet per second (0.246 
million gallons per day).  Since the adopted IIFS of 0.89 cubic feet per second (0.57 million gallons per day) was not 
attained, no water from the stream could be be diverted.  However, the sluice gate could be lowered to a height that, 
during average flow conditions, allows enough flow bypass the sluice gate to satisfy the IIFS at the selected site further 
downstream on Puolua (Huelo) Stream.  For simplicity, the bypass sluice gate was lowered to the height of the water at 
approximately 0.50 feet. 

The final height of the sluice gate opening after adjustment was 0.50 feet.  CWRM staff used fluorescent yellow flagging 
tape to mark the height of the sluice gate opening. 

CWRM staff videotaped the event. 

Staff left the IIFS Site A on Puolua (Huelo) Stream at approximately 1200 hours, and continued to Honopou Stream to 
take flow measurements.  Refer to Field Investigation Report FI2009021104 (East Maui, Honopou IIFS Site A) for more 
information.

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20090211031 CWRM staff Ed Sakoda taking flow measurement at IIFS Site A on Puolua (Huelo) Stream. 
20090211032 Puolua (Huelo) Stream upstream from IIFS Site A. 
20090211033 Puolua (Huelo) Stream downstream from IIFS Site A. 
20090211034 Haiku Ditch bypass sluice gate at Puolua (Huelo) Stream. 
20090211035 Haiku Ditch at Puolua (Huelo) Stream. 
20090211036 Puolua (Huelo) Stream downstream from Haiku Ditch bypass sluice gate. 
20090211039 Ernie Schupp and Garret Hew at the Haiku Ditch bypass sluice gate on Puolua (Huelo) Stream. 
20090211040 Ernie Schupp and Garret Hew at the Haiku Ditch bypass sluice gate on Puolua (Huelo) Stream. 
20090211042 Haiku Ditch bypass sluice gate on Puolua (Huelo) Stream. 
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20090211044 Haiku Ditch bypass sluice gate on Puolua (Huelo) Stream after adjustment. 
20090211045 Haiku Ditch bypass sluice gate on Puolua (Huelo) Stream after adjustment. 
20090211046 Haiku Ditch bypass sluice gate on Puolua (Huelo) Stream after adjustment. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
    

Attachments:
Brief Description:
1. Image Contact Sheet 
2. Discharge Measurement and Gage Inspection Notes 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2009021104 (East Maui, Honopou IIFS Site A) 

Date of Field Investigation: February 11, 2009 Time (24-hour): 1215 - 1330 
CWRM Staff: Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present:
Hydrologic Unit: Honopou (6034) 
Stream Name: Honopou Stream 
Findings:
At approximately 1215 hours, CWRM staff arrived at IIFS Site A on Honopou Stream.  Staff prepared the site for flow 
measurement.  The downstream gage pool was free of debris.  The entire flow measurement was completed in 40 
minutes.  Gage height readings were taken at the downstream gage pool at the start and finish of flow measurement.  In 
addition to flow measurement, staff also recorded water temperature and weather conditions.  The water temperature 
was 20.5 degree Celsius and weather was overcast with no rain.  As computed back in the Honolulu Office, the flow at 
IIFS Site A was 1.223 cubic feet per second (0.791 million gallons per day), with no change in gage height. 

Staff crew left Honopou IIFS Site A at approximately 1330 hours, and continued to Palauhulu Stream.  Refer to Field 
Investigation Report FI2009021105 (East Maui, Palauhulu IIFS Site B) for more information.  

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20090211048 CWRM staff conducting flow measurement at IIFS Site A on Honopou Stream. 
20090211049 CWRM staff conducting flow measurement at IIFS Site A on Honopou Stream. 
20090211050 CWRM staff conducting flow measurement at IIFS Site A on Honopou Stream. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
East_Maui_POI.shp Points of interest (POI) recorded with the GPS unit during the field visit.  The file includes POI recorded 

from all the East Maui field investigations. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
6 20.916212 -156.245203 Bridge on Honopou Stream 
7 20.916187 -156.245174 IIFS Site A Reference Point on Honopou Stream 
8 20.916096 -156.245077 IIFS Site A Flow Measurement on Honopou Stream 

Attachments:
Brief Description:
1. Image Contact Sheet 
2. Discharge Measurement and Gage Inspection Notes 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2009021105 (East Maui, Palauhulu IIFS Site B) 

Date of Field Investigation: February 11, 2009 Time (24-hour): 1430 - 1545 
CWRM Staff: Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present:
Hydrologic Unit: Piinaau (6053) 
Stream Name: Palauhulu Stream 
Findings:
At 1430 hours, CWRM staff arrived at the Hana Highway bridge that crosses Palauhulu Stream.  The bridge is near the 
entrance to Piinaau Road.  Instead of hiking upstream and crossing over to the right bank to access the IIFS Site, staff 
hiked directly down the right streambank from Hana Highway to the IIFS Site under the bridge. 

Flow measurement was completed in 45 minutes.  Staff also recorded water temperature and weather conditions.  The 
water temperature was 19 degree Celsius and weather was overcast with no rain.  As computed back in the Honolulu 
Office, the flow at the IIFS site was 3.191 cubic feet per second (2.063 million gallons per day), with gage height at -1.32
feet (the water level was 1.32 feet below the reference point).  This was the highest discharge measured by CWRM staff 
in all field visits. 

Staff left Palauhulu IIFS Site B at approximately 1545 hours, and continued to document water flow in the na Moku 
Project taro patches.  Refer to Field Investigation Report FI2009021106 (East Maui, Na Moku Project) for more 
information.

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20081209001 CWRM staff setting up reference point on right bank of Palauhulu Stream. 
20081209004 Reference point on right bank of Palauhulu Stream. 
20081209007 CWRM staff taking gage height readings on right bank of Palauhulu Stream. 
20081209008 CWRM staff taking gage height readings on right bank of Palauhulu Stream. 
20081209009 CWRM staff taking gage height readings on right bank of Palauhulu Stream. 
20081209012 Palauhulu Stream upstream of Hana Highway. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
    

Attachments:
Brief Description:
1. Discharge Measurement and Gage Inspection Notes 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2009021006 (East Maui, Na Moku Project Taro) 

Date of Field Investigation: February 11, 2009 Time (24-hour): 1600 - 1730 
CWRM Staff: Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present:
Hydrologic Unit: Waiokamilo (6055) 
Stream Name: Waiokamilo Stream 
Findings:
The purpose of this field visit was to get a better understanding of the of the taro patches of the Na Moku Project, with 
main focus on the water flow from its sources and through the taro patches before water returns to the stream.  CWRM 
staff collected the following information: 1) water flow through the patches; 2) auwai system and location in relation to 
the patches; 4) locations of return flow from the auwai to the stream; and 5) where flow enters the auwai from the 
stream.   

Taro patches in the Na Moku Project were fed by Waiokamilo Stream.  Most of the patches were in cultivation.            

Staff left the Na Moku Proectt at 1730 hours, and continued to document flow conditions in some of the streams 
included in the other 19 petitioned East Maui streams.  Refer to Field Investigation Report FI2009021107 (East Maui, 
Stream Condition) for more information. 

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20090210054 Taro patches of the Na Moku Project. 
20090210056 Taro patches of the Na Moku Project. 
20090210058 Taro patches of the Na Moku Project. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
    
    
    

Attachments:
Brief Description:
1. Image Contact Sheet 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2009021107 (East Maui, Stream Condition) 

Date of Field Investigation: February 11, 2009 Time (24-hour): 1730 - 1830 
CWRM Staff: Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present:
Hydrologic Unit: Multiple
Stream Name: Multiple
Findings:
At 1730 hours, CWRM staff began driving east from Wailuanui, toward Makapipi.  The purpose was to help staff 
determine some of the field conditions of the remaining east Maui streams that need to be addressed.  Along the way, 
staff took GPS waypoints and photographs of the flow conditions in the following streams:  

1. Kopiliula Stream 
2. Puakaa Stream 
3. Waiohue Stream 
4. Paakea Gulch 
5. Waiaaka Stream 
6. Kapaula Gulch 
7. Hanawi Stream 
8. Makapipi Stream 

Staff concluded the field visit at 1830 hours. 
Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20090211066 Makapipi Stream upstream from Hana Highway. 
20090211067 Makapipi Stream downstream from Hana Highway. 
20090211068 Makapipi Stream downstream from Hana Highway. 
20090211070 Hanawi Stream upstream from Hana Highway. 
20090211071 Hanawi Stream upstream from Hana Highway. 
20090211072 Hanawi Stream upstream from Hana Highway. 
20090211073 Hanawi Stream downstream from Hana Highway. 
20090211074 Water pump at Hanawi Stream downstream from Hana Highway. 
20090211075 Hanawi Stream downstream from Hana Highway. 
20090211076 Hanawi Stream downstream from Hana Highway. 
20090211078 Water pump at Hanawi Stream downstream from Hana Highway. 
20090211081 Waiohue Stream upstream from Hana Highway. 
20090211082 Waiohue Stream upstream from Hana Highway. 
20090211083 Waiohue Stream downstream from Hana Highway. 
20090211084 Waiohue Stream downstream from Hana Highway. 
20090211087 Paakea Gulch upstream from Hana Highway. 
20090211088 Paakea Gulch downstream from Hana Highway. 
20090211091 Waiaaka Stream upstream from Hana Highway. 
20090211093 Waiaaka Stream downstream from Hana Highway. 
20090211095 Tributary to Kapaula Stream upstream from Hana Highway. 
20090211096 Tributary to Kapaula Stream downstream from Hana Highway. 
20090211098 Kapaula Gulch upstream from Hana Highway. 
20090211100 Kapaula Gulch downstream from Hana Highway. 
20090211102 Kapaula Gulch downstream from Hana Highway. 
20090211104 Puaaka Gulch downstream from Hana Highway. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
FI20090209wp.shp Waypoints recorded with the GPS unit during the field visit. 
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Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
095 20.818364 -156.125233 Waiohue Stream at Hana Highway 
097 20.8142 -156.119781 Tributary to Paakea Gulch at Hana Highway 
096 20.813995 -156.119641 Paakea Gulch at Hana Highway 
098 20.813117 -156.117854 Waiaaka Stream at Hana Highway 
099 20.811957 -156.115956 Tributary to Kapaula Gulch at Hana Highway 
100 20.811273 -156.114802 Kapaula Gulch at Hana Highway 
101 20.817579 -156.127559 Puakaa Stream at Hana Highway 

Attachments:
Brief Description:
1. Image Contact Sheet 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2009032301 (East Maui, Low Flow Channel) 

Date of Field Investigation: March 23, 2009 Time (24-hour): 0900 - 1530 
CWRM Staff: Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: Honopou community - Lynn Scott, Beatrice Kekahuna, Sanford Kekahuna, and Boni Kekahuna 

EMI Staff - Garret Hew and staff from the HC&S Pump and Power section 
Hydrologic Unit: Honopou (6034) 
Stream Name: Honopou Stream 
Findings:
CWRM staff departed Oahu for Maui at 0600 hours. 

The purpose of this field visit was to document the installation of the low-flow bypass channel on Haiku Ditch in 
Honopou Stream.  In November of 2008, CWRM staff met with EMI staff to discuss the design of the low-flow bypass 
channel.  It was in agreement between the two parties and the Honopou community that the bypass channel would be 
installed on the Haiku Ditch intake structure in Honopou Stream as a pilot project.  Since then, EMI staff has been 
working to construct the bypass channel in their shop.  Because the openings of the Haiku Ditch intake grating 
structure are not of uniform width, the bypass channel had to be constructed in pieces and assembled on-site to 
achieve the perfect fit on the intake grating.      

EMI staff began the installation work at approximately 0730 hours.  EMI staff had to close the Lowrie Ditch bypass 
gate to decrease the amount of water reaching the work site.  By the time CWRM staff arrived to Honopou, the low-
flow bypass channel was placed on top of the Haiku Ditch intake structure and EMI staff was welding one of the 
anchor brackets to the main bypass channel (see image 20090323006).  There were a total of six anchor brackets (3 
on each side of the channel) to secure the bypass channel on the intake structure.  A separate piece of metal was 
welded on the upstream side of the bypass channel and over the side of the intake structure to prevent high water 
from flowing underneath the bypass channel and lifting it up.  During the installation, EMI staff had to pump out more 
water to draw down the level of water on the upstream side of the intake structure. 

In order to determine the head (level of water) needed to meet the IIFS established at two sites further downstream, 
two 2-in x 4-in pieces of wood were installed along the upstream side of the intake structure as a temporary measure 
to channel stream water into the bypass channel.  Mud and other debris were used to fill holes and gaps between the 
wood and the intake structure to prevent stream water from entering the ditch.  When the installation was complete, 
the intakes of the 3 pipes on the left streambank were plugged to channel stream water into the bypass channel.  
When the level of water needed to satisfy the IIFS established at the two sites on Honopou Stream have been 
determined, EMI plans to replace the 2-in x 4-in pieces of wood with a more permanent structure. 

CWRM staff videotaped parts of the installation work. 

Upon returning to Honolulu, Garret Hew informed CWRM staff that EMI staff had reopened the Lowrie Ditch bypass 
gate on Honopou Stream that same day.  As a result, more water flowed through the low-flow bypass channel on 
Haiku Ditch.  

During the installation, CWRM staff visited Kekahuna’s taro loi with the purpose of mapping water flow through the 
taro patches before water returns to the stream.  Coincidentally, one of the Maui USGS staff was conducting field work 
in the same area.  He offered to show CWRM staff the temperature probe that was installed in the auwai near the last 
taro loi, and the stream gaging station installed at the start of the auwai.  He also showed CWRM staff the temperature 
data logger and how he downloaded the data from the logger to his computer.  After the Maui USGS staff left, CWRM 
staff continued to map water flow in the taro loi. 

Staff concluded the field visit at 1530 hours. 
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Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20090323004 Low-flow bypass channel, upstream side 
20090323005 Low-flow bypass channel, downstream side 
20090323006 EMI staff welding an anchor bracket onto the main low-flow bypass channel 
20090323008 Low-flow bypass channel (downstream side) with one of the anchor brackets in place 
20090323009 EMI staff installing 2in x 4in wood onto the upstream side of the intake structure 
20090323010 EMI staff welding an anchor bracket onto the main low-flow bypass channel 
20090323015 EMI staff installing 2in x 4in wood onto the upstream side of the intake structure 
20090323018 Left streambank where EMI staff transported the low-flow bypass channel onto the ditch intake structure 
20090323020 EMI staff placing the pump line downstream of the ditch 
20090323025 EMI staff operating the pump 
20090323026 EMI staff operating the pump 
20090323029 The pump used to pump water from the above the ditch downstream 
20090323030 Pump water line upstream of the ditch 
20090323031 Pump water line downstream of the ditch 
20090323036 EMI staff installing the low-flow bypass channel 
20090323038 EMI staff installing the low-flow bypass channel 
20090323039 EMI staff welding an anchor bracket onto the main low-flow bypass channel 
20090323040 A piece of metal welded on the upstream side of the bypass channel and over the side of the intake 

structure to prevent high water from flowing underneath the bypass channel and lifting it up 
20090323042 Low-flow bypass channel, upstream side 
20090323043 USGS temperature probe in Kekahuna’s auwai 
20090323046 USGS stream gage at the beginning of Kekahuna’s auwai 
20090323047 USGS stream gage at the beginning of Kekahuna’s auwai 
20090323053 Kekahuna’s taro loi 
20090323058 EMI staff sanding the low-flow bypass channel 
20090323061 EMI staff completing the installation of the low-flow bypass channel 
20090323065 EMI staff completing the installation of the low-flow bypass channel 
20090323067 Metal that was welded on the upstream side of the bypass channel and over the side of the intake structure 

to prevent high water from flowing underneath the bypass channel and lifting it up 
20090323070 One of the anchor brackets of the low-flow bypass channel 
20090323074 Downstream view of the low-flow bypass channel.  Rocks were placed beneath the intake structure to 

minimize the amount of water back-flowing into the ditch. 
20090323080 Completed low-flow bypass channel 
20090323087 First water entering the low-flow bypass channel 
20090323090 First water entering the low-flow bypass channel 
20090323092 First water entering the low-flow bypass channel 
20090323094 First water entering the low-flow bypass channel and flowing downstream 
20090323102 First water entering the low-flow bypass channel and flowing downstream 
20090323106 EMI staff using mud and other debris to fill holes and gaps between the wood and the intake structure to 

prevent stream water from entering the ditch 
20090323109 Water flowing through the bypass channel while the 3 pipes were plugged 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
    

Attachments:
Brief Description:
1. Image Contact Sheet 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2009040601 (Maui, Kula Agricultural Park) 

Date of Field Investigation: April 6, 2009 Time (24-hour): 0600 - 1700 
CWRM Staff: Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: Sandra Kunimoto, Clark Hashimoto, Warren Watanabe, Mae Nakahata 
Hydrologic Unit: 
Stream Name: 
Findings:
CWRM staff departed Oahu for Maui at 0600 hours. 

The purpose of this field visit was to meet with representatives of the Maui County Farm Bureau and County Office of 
Economic Development to tour the Kula Agricultural Park, and also to meet with farmers and ranchers in the 
Upcountry region.  At the Kula Agricultural Park, CWRM staff met with James Tavares who grew a variety of turf 
grasses; Craig Rasmussen who was a flower farmer; Brian Otani who grew vegetables; and Jack Banks who was also 
a vegetable farmer.  Staff also met with Jamie Shishido from Omaopio who grew a variety of vegetables.  The farmers 
mainly discussed the type of crop they were growing, their farming and irrigation practices (e.g. crop rotation, drip 
irrigation), and their water needs.  They also expressed their concerns for the possible effects of establishing interim 
instream flow standards in east Maui.   

After lunch at about 1320 hours, staff continued to Haleakala Ranch and met with Vice President Scott Meidell and 
Assistant Manager Bobby Brooks to discuss farming operations in and water requirements of the ranch.  They 
provided a map of the Haleakala Ranch pastures and explained the status of each region.  At the time of the visit, 
Haleakala Ranch Company had approximately 30,000 acres of pastures with about 28,000 acres in grazing.  The 
ranch had a newly developed grazing program, in which cattle were grass fed instead of grain fed, and that different 
species of animals (i.e. sheep and goat) were introduced to the pastures to graze with the cattle. 

At approximately 1440 hours, staff met with General Manager Wesley Nohara and Water Manager Jeffrey Pearson at 
the Maui Land & Pineapple (ML&P) Company to discuss farming operations in and water requirements of the 
pineapple fields.  At the time of the visit, ML&P had approximately 2,250 acres of land - 1,250 acres were owned by 
ML&P, 500 acres were leased from Alexander & Baldwin (A&B), and another 500 acres were subleased to another 
large scale farmer.  Their main sources of water were brackish well water and water from East Maui Irrigation (EMI) 
Company’s Wailoa Ditch.         

At 1600 hours, staff arrived at the HC&S conference room to meet with interested farmers and ranchers who were 
unavailable to meet with CWRM staff during the site visit.  Sandra Kunimoto, Clark Hashimoto, Warren Watanabe, and 
Mae Nakahata were at the meeting.  The meeting ended in one hour because nobody came to the meeting. 

Staff concluded the field visit at 1700 hours.          

History of the Kula Agricultural Park
(Provided by Clark Hashimoto, Agricultural Specialist at the County Office of Economic Development)   

“The concept of the Kula Agricultural Park was conceived by the then Mayor Elmer Cravalho.  In 
1979, Mayor Cravalho proposed to Maui Land and Pineapple Company to acquire by way of land 
exchange, fee simple title to vacant unimproved land in Kula, containing approximately 326 acres , 
for the purpose of developing said land as a County agricultural park.  The Kula Agricultural Park 
started construction by the County of Maui in 1982.  In 1985, the first lots were leased to farmers.  
Today, there are 445 acres on 31 lots, farmed by 26 farmers.  The lots range from 8 to 29 acres in 
size.  The Office of Economic Development serves as the County’s land management entity for 
the Kula Agricultural Park. 

“The purpose of the Kula Agricultural Park is to promote the development of diversified agriculture 
by providing appropriately-sized agricultural lots at a reasonable rent and a long-term tenure.  The 
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rates are $100 per acre per year with the tenure of the lease being 50 years.  All 31 lots are 
currently leased out to farmers.  Crops grown include vegetables (lettuce, tomato, Kula onions , 
zucchini, cucumbers, bush beans, sweet corn, eggplant, head cabbage, Chinese cabbage, 
peppers, ginger root) taro, bananas, mango, turf grass, nursery plants, tuberose, plumeria, and 
landscape plants. 

“The County of Maui currently has an agreement with Alexander & Baldwin (A&B), through its 
division of Hawaiian and Commercial & Sugar Company (HC&S) and East Maui Irrigation (EMI) to 
withdraw up to 1.5 million gallons of water per day from the Hamakua Ditch to provide irrigation 
water to the Park.  The Department of Water Supply withdraws water from the Hamakua Ditch and 
conveys non-potable water to the Kula Agricultural Park for irrigation of the 445 acres of land.” 

Map of the Kula Agricultural Park
(Provided by Clark Hashimoto, Agricultural Specialist at the County Office of Economic Development) 

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20090406002 James Tavares’ farm in the Kula Agricultural Park 
20090406004 James Tavares at the Kula Agricultural Park 
20090406005 James Tavares and staff at the Kula Agricultural Park 
20090406006 Craig Rasmussen’s farm in the Kula Agricultural Park 
20090406008 Brian Otani and staff at the Kula Agricultural Park 
20090406009 Brian Otani’s farm in the Kula Agricultural Park 
20090406011 Brian Otani and staff at the Kula Agricultural Park 
20090406014 Crates of onions at Brian Otani’s farm in the Kula Agricultural Park 
20090406016 Jack Banks and staff at the Kula Agricultural Park 
20090406018 Irrigation system timer at Jack Banks’ farm in the Kula Agricultural Park 
20090406020 Jack Banks’ farm in the Kula Agricultural Park 
20090406027 Jamie Shishido and staff at the Kula Agricultural Park 
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GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
    

Attachments:
Brief Description:
1. Image Contact Sheet 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2009040701 (Maui, Water Treatment Facilities) 

Date of Field Investigation: April 7, 2009 Time (24-hour): 0830 - 1600 
CWRM Staff: Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: Maui County Department of Water Supply - Paul Seitz 

Department of Agriculture - Sandra Kunimoto, Brian Kau 
Hydrologic Unit: 
Stream Name: 
Findings:
The purpose of this field visit was to meet with representatives of the Maui County Department of Water Supply (Maui 
DWS) to visit the surface water treatment facilities in Upcountry Maui.  Staff first visited the Olinda Water Treatment 
Facility. Paul Seitz, Chief of the Water Treatment Facilities Division in the Maui DWS, provided an overview of the 
facility.  This overview is detailed below as reference. 

At the Olinda Water Treatment Facility, water first enters the flocculator where chemicals are 
added to help separate floc (mostly sediment) from the water.  The flocculated water goes into a 
large reservoir (depth of 42 feet with capacity of 8.5 million gallons) where the sediment settles at 
the bottom.  During reservoir maintenance, the floc is stored in a nearby area, where is it dried and 
can be used as gravel-like material to built roads and other structures.  Water from the reservoir is 
transported into the treatment plant, where it goes through a filtering process to filter out 
organisms.  Each filter is tube-shaped and the membrane size of the filter is 0.2 microns.  The 
treated water is stored in a 3 million gallon capacity clearwell outside of the plant.  In the winter 
months, the reservoir is shut down for maintenance.  During that time, the backwash tank next to 
the reservoir is used as backup to store the flocculated water.  Inside the treatment plant, 
membrane filters are cleaned with citric acid and chlorine.  All processes are monitored in the 
laboratory.  The capacity of the water treatment plant is 2.5 million gallons per day, which meets 
the demand of Upper Kula, which is on average 2 million gallons per day.   

Staff then headed east 0.7 miles to the Kahakapao Reservoirs.  Surrounding the reservoirs are Haleakala Ranch 
pastures.  Kahakapao consists of two 50 million gallon reservoirs, making a total capacity of 100 million gallons.  At 
the time of the visit, the water level in both reservoirs was about 28 feet.  Water at the Kahakapao Reservoirs is 
treated at the Olinda Water Treatment Facility. 

Staff continued to the Waikamoi Reservoirs (located about 2.2 miles east of the Kahakapao Reservoirs), near the 
beginning of the Upper Kula Pipeline.  Between the Kahakapau and the Waikamoi Reservoirs, the Upper Kula System 
consists of two pipelines, a new 36-inch pipe and an old 12-inch pipe. The new 36-inch pipe is fed by Waikamoi 
Stream and the Waikamoi Flume.  The old 12-inch pipe is fed by a group of five Maui DWS minor diversions, located 
about 1.8 miles east of the Kahakapao Reservoirs, that take water from various tributaries near Waikamoi Stream.   

The Waikamoi Reservoirs consist of two 15 million gallon reservoirs, making a total capacity of 30 million gallons.  The 
west reservoir is fed by 2 tributaries of Waikamoi Stream.  The east reservoir is fed by the Waikamoi Flume.  Water at 
the Waikamoi Reservoirs is treated at the Olinda Water Treatment Facility.  An arch dam is located on Waikamoi 
Stream, about 700 feet east of the Waikamoi Reservoirs.  Further downstream from the arch dam is a smaller dam 
that marks the end of Waikamoi Flume, where water from the flume is transported into the east Waikamoi reservoir 
and eventually into the new 36-inch pipe of the Upper Kula System.  Staff walked the entire length of the flume.  The 
flume captures water from Haipuaena Stream, Puohokamoa Stream and its tributaries.  Staff documented all the 
minor diversions along the flume. 

Next, staff toured the Piiholo Water Treatment Facility and the Kamole Weir Water Treatment Facility.  Both facilities 
are similar to that of Olinda.  The Piiholo Reservoir services Lower Kula.  Its average daily production is 2.5 million 
gallons per day.  The Kamole Weir Water Treatment Facility has a newly constructed 100 million gallon covered 
reservoir. It services Makawao, Pukalani, Haliimaile, and Haiku.  In addition, the treatment plant has booster pumps to 
move water up to the 2,800 feet elevation, where it can be pumped to the 4,500 feet at Upper Kula.  The Kamole 
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Water Treatment Facility was not in operation at the time of the visit.  It normally operates in the summer months when 
water provided by the Upper Kula System is insufficient.  Operating the treatment plant at Kamole is very expensive 
because of pumping costs incurred when providing water to Upcountry.  Its average daily production is 3.6 million 
gallons per day.   

Staff concluded the field visit at 1600 hours.   

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20090407002 Paul Seitz at the Olinda Water Treatment Facility. 
20090407004 Flocculator at the Olinda Water Treatment Facility.  Chemicals are mixed into the water to help separate 

the sediment from the water. 
20090407005 Flocculator at the Olinda Water Treatment Facility.  Chemicals are mixed into the water to help separate 

the sediment from the water. 
20090407006 Flocculator at the Olinda Water Treatment Facility.  Chemicals are mixed into the water to help separate 

the sediment from the water. 
20090407007 Gates where the flocculated water flows into the reservoir at the Olinda Water Treatment Facility.  
20090407008 Reservoir with the flocculated water at the Olinda Water Treatment Facility.  The sediment settles at the 

bottom of the reservoir. 
20090407011 Sediment-free water flows out of the reservoir into the Olinda Water Treatment Plant.  
20090407013 Sediment-free water flows out of the reservoir into the Olinda Water Treatment Plant. 
20090407015 Olinda Water Treatment Facility.  The sediment that settles at the bottom of the reservoir is transported into 

this area, where it is dried and can be used as gravel for building roads. 
20090407018 Olinda Water Treatment Facility. 
20090407019 Backwash tank at the Olinda Water Treatment Facility that is used as the backup reservoir when the large 

open reservoir (that holds the flocculated water) is in maintenance or repair. 
20090407020 Olinda Water Treatment Facility. 
20090407023 Pipes that transport flocculated water (without sediment) to the membrane filters in the Olinda Water 

Treatment Facility. 
20090407024 Membrane filters in the Olinda Water Treatment Facility that filters bacteria and other organisms from the 

water.  The size of the membrane filters is 0.2 microns. 
20090407025 This device monitors the water being treated at the Olinda Water Treatment Facility. 
20090407028 This device monitors the turbidity of the treated at the Olinda Water Treatment Facility. 
20090407029 Olinda Water Treatment Facility.  Backwash tank that cleans the membrane filters with citric acid and 

chlorine. 
20090407030 Control house at the Olinda Water Treatment Facility. 
20090407032 Chlorinator at the Olinda Water Treatment Facility. 
20090407034 The actual membrane filter used at the Olinda Water Treatment Facility. 
20090407036 Laboratory at the Olinda Water Treatment Facility. 
20090407038 Kahakapao Reservoir consists of two 50 million gallon reservoirs. 
20090407041 Kahakapao Reservoir consists of two 50 million gallon reservoirs. 
20090407043 Control house at the Kahakapao Reservoir. 
20090407044 Maui DWS minor diversion from various tributaries near Waikamoi Stream into the Upper Kula Pipeline. 
20090407047 Maui DWS minor diversion from various tributaries near Waikamoi Stream into the Upper Kula Pipeline. 
20090407049 Part of the Upper Kula Pipeline. 
20090407051 Waikamoi Reservoir consists of two 15 million gallon reservoirs. 
20090407054 Waikamoi Reservoir consists of two 15 million gallon reservoirs. 
20090407055 Waikamoi Reservoir consists of two 15 million gallon reservoirs. 
20090407060 Waikamoi Stream upstream from the arch dam about 0.2 miles east of the reservoirs. 
20090407061 Arch dam on Waikamoi Stream about 0.2 miles east of the reservoirs. 
20090407064 Waikamoi Stream downstream from the arch dam about 0.2 miles east of the reservoirs. 
20090407065 Bottom of the arch dam on Waikamoi Stream about 0.2 miles east of the reservoirs. 
20090407071 Control gate of the arch dam on Waikamoi Stream about 0.2 miles east of the reservoirs. 
20090407072 Arch dam on Waikamoi Stream about 0.2 miles east of the reservoirs. 
20090407073 Lower dam on Waikamoi Stream. 
20090407077 Lower dam on Waikamoi Stream. 
20090407078 Lower dam on Waikamoi Stream. 
20090407079 Ed Sakoda and Sandra Kunimoto at the lower dam on Waikamoi Stream.  
20090407080 Lower dam on Waikamoi Stream. 
20090407083 Water from Waikamoi flume flows into the lower dam on Waikamoi Stream. 
20090407085 Water from Waikamoi flume flows into the lower dam on Waikamoi Stream. 
20090407087 Waikamoi flume sign. 
20090407092 Waikamoi flume east of Waikamoi Stream that takes water from Haipuaena Stream and its tributaries, and 

Puohokamoa Stream and its tributaries. 
20090407095 Waikamoi flume capturing water from a tributary of Puohokamoi Stream. 
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20090407098 Waikamoi flume at Haipuaena Stream. 
20090407100 Waikamoi flume at Haipuaena Stream. 
20090407101 Grate structure where water from Haipuaena Stream flows into the Waikamoi Flume. 
20090407102 Small dam on Haipuaena Stream that captures water from the stream into the Waikamoi Flume. 
20090407104 Paul Seitz at Waikamoi Flume on Haipuaena Stream. 
20090407106 Waikamoi flume at Haipuaena Stream, looking downstream. 
20090407107 Water is captured from a tributary of Haipuaena Stream into the Waikamoi flume. 
20090407183 Entering the Makawao Forest Reserve to visit the Piiholo Water Treatment Facility. 
20090407184 Piiholo Reservoir. 
20090407187 Piiholo Water Treatment Facility. 
20090407189 Staff at the Piiholo Water Treatment Facility. 
20090407194 End of Wailoa Ditch at Kamole Weir Water Treatment Facility. 
20090407195 End of Wailoa Ditch at Kamole Weir Water Treatment Facility. 
20090407196 Membrane filters at the Kamole Weir Water Treatment Facility. 
20090407200 Power generator at Kamole Weir Water Treatment Facility. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
    

Attachments:
Brief Description:
1. Image Contact Sheet 

Recommendations: 

FI2009040701 - Page 3 of 9



20090407002.jpg 20090407004.jpg 20090407005.jpg

20090407006.jpg 20090407007.jpg 20090407008.jpg

20090407011.jpg 20090407013.jpg 20090407015.jpg

20090407018.jpg 20090407019.jpg 20090407020.jpg

IMAGE CONTACT SHEET

FI2009040701 - Page 4 of 9



20090407023.jpg 20090407024.jpg 20090407025.jpg

20090407028.jpg 20090407029.jpg 20090407030.jpg

20090407032.jpg 20090407034.jpg 20090407036.jpg

20090407038.jpg 20090407041.jpg 20090407043.jpg

IMAGE CONTACT SHEET

FI2009040701 - Page 5 of 9



20090407044.jpg 20090407047.jpg 20090407049.jpg

20090407051.jpg 20090407054.jpg 20090407055.jpg

20090407060.jpg 20090407061.jpg 20090407064.jpg

20090407065.jpg 20090407071.jpg 20090407072.jpg

IMAGE CONTACT SHEET

FI2009040701 - Page 6 of 9



20090407073.jpg 20090407077.jpg 20090407078.jpg

20090407079.jpg 20090407080.jpg 20090407083.jpg

20090407085.jpg 20090407087.jpg 20090407092.jpg

20090407095.jpg 20090407098.jpg 20090407100.jpg

IMAGE CONTACT SHEET

FI2009040701 - Page 7 of 9



20090407101.jpg 20090407102.jpg 20090407104.jpg

20090407106.jpg 20090407107.jpg 20090407183.jpg

20090407184.jpg 20090407187.jpg 20090407189.jpg

20090407194.jpg 20090407195.jpg 20090407196.jpg

IMAGE CONTACT SHEET

FI2009040701 - Page 8 of 9



20090407200.jpg

IMAGE CONTACT SHEET

FI2009040701 - Page 9 of 9



FI Form 04/13/2006

STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2009040801 (Maui, HC&S Sugar Mill) 

Date of Field Investigation: April 8, 2009 Time (24-hour): 0800 - 1700 
CWRM Staff: Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: Department of Agriculture - Brian Kau 

HC&S Staff - Donn Soares, Vice President of Sales and Marketing for Maui Brand Sugar; 
 Rick Volner, Jr., Senior Vice President of Ag Operations; 
 Robert Luuwai, Vice President of Factory Operations; 
 Rodney Chin, Director of Farming Operations; 
 Chris Benjamin, Plantation General Manager; 
 Garret Hew, Manager of Water Resources. 

Hydrologic Unit: 
Stream Name: 
Findings:
The purpose of this field visit was to meet with representatives of the Hawaiian Commercial and Sugar Company 
(HC&S) to learn more about their mill operations, sugar processing, field operations, drip irrigation system, and 
hydroelectric facilities.  Water Resources Manager Garret Hew organized the day’s agenda.    

Maui Brand® Sugar Production
At 0800 hours, staff met with Donn Soares who provided an overview of the sugar processing, sales and marketing 
strategies for Maui Brand® Sugar.  Staff also toured its production and packaging facility.  Maui Brand® Sugar is a type 
of specialty sugar produced by HC&S.  It comes in two varieties, Natural Hawaiian Raw Sugar (white-colored) and 
Premium Hawaiian Turbinado (amber-colored).   The raw sugar is available to retail or wholesale customers in single-
serve packets; one and two-pound gift bottles; 5-, 10- and 50-pound bags; and one-ton supersacks.  

Sugar Milling and Processing
At 0900 hours, staff met with Robert Luuwai to tour the Puunene Mill and learn about the various factory operations.  
Generally, harvested cane stalks are unloaded from a large trailer into the cane cleaner where they are washed.  Soil, 
rocks, and debris are removed in a “sinkfloat”.  Eventually, the soil is returned to the fields.  Washed cane stalks are 
chopped into smaller pieces by a set of revolving knives, and then a shredder crushes the stalks.  A series of high-
pressure rollers extracts about 95% of the liquid from the cane.  The liquid is then transported to the boiling house and 
the leftover fiber (bagasse) is used for fuel in the factory’s steam generating plant.  One ton of bagasse produces the 
same amount of energy as a barrel of crude oil.  Before the liquid is heated, lime juice is added to begin the clarifying 
process that prevents undesirable and premature conversion of sucrose into simple sugars, which cannot be 
crystallized.  The clarifier separates insoluble materials from the liquid, which is then condensed to syrup through an 
evaporation using recycled heat.  This process forces the syrup to crystallize.  Molasses is separated from the raw 
sugar crystals by a centrifuge. 

Kaheka Hydroelectric Plant
At 1100 hours, staff toured the Kaheka Hydroelectric Plant.  Water from EMI’s Lowrie Ditch is used to produce 
renewable energy for HC&S’ power needs.  This plant is capable of producing 4.5 megawatts of power.  Power 
generated from three of HC&S’ hydroelectric plants (Kaheka, Paia, and Hamakua) and the burning of bagasse are 
used to satisfy sugar mill power requirements first, while the remaining power can be sold to Maui Electric Company 
(MECO).  HC&S is currently providing about 12 megawatts of power to MECO.  

Field Operations
After lunch at about 1300 hours, Rick Volner, Rodney Chin, and Garret Hew took staff to observe some of the field 
operations.  First, staff observed field preparation, planting and irrigation installation.  Generally, the soil is plowed 
before the planting of seed cane.  Planting is done by machines that dig furrows, drop the seed cane pieces and inject 
irrigation tubing all at the same time.  Workers were seen to assist with evening out the seed cane placement in the 
field.  HC&S uses drip irrigation tubing that is replaced with every cane burning before harvesting.  HC&S uses 
herbicides during the first six months of growth while the cane is still short.  
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Next, staff examined different fields of varying ages of cane crop.  Usually, the age of the crop can be estimated by 
counting the number of nodes on the cane.  A year of growth is indicated with three nodes.  During times of drought, 
cane will grow slower and the length between each node is shorter.  HC&S staff showed a cane stalk with stunted 
growth due to the lack of water.   

When the cane is ready to harvest, the fields are burned to remove the leaves (the stalks do not burn).  Cane burning 
is carefully planned to account for wind and weather conditions.  It is usually done in the early morning hours to 
minimize impact to the plantation’s neighbors.  After the fields are burned, harvesting machines rip stalks from the root 
system and gathers them into large piles.  The stalks are then loaded into trucks (weight capacity of 60 tons) to be 
transported to the factory.  During the harvest season, the sugar mill is in operation at all times. 

Staff also toured the seed cane fields.   

Information contained in this report represents an overview of what was presented to CWRM staff during the field visit.  
CWRM staff is working with HC&S representatives to compile more detailed information on the plants’ operations. 

Staff concluded the site visit at 1700 hours.            

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20090408001 Sugar production facility at HC&S Sugar Mill. 
20090408004 Sugar production at HC&S Sugar Mill. 
20090408009 Sugar production at HC&S Sugar Mill.  Difference between fine grain and larger grain of sugar. 
20090408010 Sugar production at HC&S Sugar Mill.  The grain size of this sugar is not the right size so is it rejected. 
20090408015 Sugar packaging facility at HC&S Sugar Mill. 
20090408016 Sugar packaging facility at HC&S Sugar Mill. 
20090408017 Sugar packaging facility at HC&S Sugar Mill. 
20090408019 Sugar packaging facility at HC&S Sugar Mill. 
20090408022 Sugarcane harvest from the field and transported to the factory for processing. 
20090408023 Sugarcane collected from the field and transported to the factory for processing.  The sugarcane goes into 

the cane cleaner where soil and debris are removed from the cane.  
20090408024 Sugarcane collected from the field and transported to the factory for processing.  The sugarcane goes into 

the cane cleaner where soil and debris are removed from the cane. 
20090408025 Sugarcane collected from the field and transported to the factory for processing.  The sugarcane goes into 

the cane cleaner where soil and debris are removed from the cane. 
20090408026 Garret Hew, Robert Luuwai, and CWRM staff outside the HC&S Sugar Mill.  
20090408028 Sugarcane cleaning at HC&S Sugar Mill. 
20090408029 A series of high-pressure rollers extracting liquid from the sugarcane at the HC&S Sugar Mill. 
20090408031 Liquid extracted from the sugarcane at the HC&S Sugar Mill. 
20090408034 A series of high-pressure rollers extracting liquid from the sugarcane at the HC&S Sugar Mill. 
20090408041 Raw sugar travels by conveyor belt to storage. 
20090408042 This separates the mud from the water so that the water can be reused. 
20090408047 HC&S Sugar Mill. 
20090408053 Control house at the HC&S Sugar Mill. 
20090408054 Control house at the HC&S Sugar Mill. 
20090408055 Kaheka Hydroelectric Plant. 
20090408057 Inside the Kaheka Hydroelectric Plant. 
20090408058 Control machinery at the Kaheka Hydroelectric Plant. 
20090408060 Rick Volner, Rodney Chin, and CWRM staff at the Kaheka Hydroelectric Plant. 
20090408064 Lowrie Ditch outside the Kaheka Hydroelectric Plant. 
20090408070 Rows of seed corn planted at one of the HC&S fields. 
20090408071 Installing drip irrigation tubing at one of the HC&S fields. 
20090408075 Drip irrigation tubing at one of the HC&S fields. 
20090408077 Drip irrigation tubing at one of the HC&S fields. 
20090408079 Rick Volner explaining the effects of water shortage to the growth of sugarcane. 
20090408081 An example of sugarcane that has experienced water shortage during its growth. 
20090408083 Rick Volner and Garret Hew at one of the HC&S fields. 
20090408089 Rodney Chin explaining the effects of water shortage to the growth of sugarcane. 
20090408091 Damage of aphids on sugarcane leaves. 
20090408096 Rodney Chin showing the inside of a ripe sugarcane. 
20090408102 Harvesting of sugarcane.  The sugarcane are loaded onto truck and transported to the plant for processing.
20090408106 Harvesting of sugarcane.  The sugarcane are loaded onto truck and transported to the plant for processing.
20090408110 Seed corn harvesting. 
20090408112 Seed corn harvesting. 
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20090408113 Machine that is used to harvest seed corn. 
20090408119 Dust control near one of the HC&S seed corn fields. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
    

Attachments:
Brief Description:
1. Image Contact Sheet 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2009062201 (Maui, Maui Land & Pineapple Company) 

Date of Field Investigation: June 22, 2009 Time (24-hour): 0800 - 1200 
CWRM Staff: Ken Kawahara, Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: Department of Agriculture – Duane Okamoto 

MLP Staff – Wesley Nohara (General Manager), Jeff Pearson (Water Manager), Stephen 
Nikaido, and Louis Lopes (Field Crew) 

Hydrologic Unit: 
Stream Name: 
Findings:
CWRM staff departed Oahu for Maui at 0600 hours. 

The purpose of this field visit was to meet with representatives of the Maui Land & Pineapple (ML&P) Company to 
learn more about their water system and sources.  At approximately 0800 hours, staff met with General Manager 
Wesley Nohara, Water Manager Jeffrey Pearson, and field crew Stephen Nikaido and Louis Lopes to discuss the 
schedule for the field visit.  At time of the visit, ML&P had approximately 2,250 acres of land - 1,250 acres were owned 
by ML&P, 500 acres were leased from Alexander & Baldwin (A&B), and another 500 acres were subleased to another 
large scale farmer. 

Staff visited the ML&P Kailiili Water System and the Kailiili Reservoir, which is a main storage system for surface 
water that is used in the company’s pineapple fields.  The reservoir receives water from Opana and Awalau Stream.  
Water from East and West Opana Stream are diverted by the East Maui Irrigation (EMI) Company intake structures.  
The diverted flow then passes through the Opana transmission tunnel into a concrete box that splits the water into 
three pipes.  First, water is diverted into a 2.5 inch pipe for ML&P use.  Then, the water is diverted into a 10 inch pipe 
for Maui County Department of Water Supply (MDWS) use.  Lastly, water is diverted into a 12 inch pipe for ML&P use.  
A water meter is located about 25 feet makai of the transmission tunnel.  Staff also saw a USGS staff gage inside the 
transmission tunnel to monitor the volume of water being diverted.            

Next, staff visited part of the Awalau diversion intake structure that diverts water from a development tunnel on Awalau 
Stream into the Kailiili Reservoir.  A dam is located on West Awalau Stream, where water flows over the dam and into 
a 4 inch pipe that transmits the diverted water into the Kailiili Reservoir.  Due to weather condition, staff was not able 
to hike to the West Awalau dam, but was able to see part of the 4 inch pipe located next to the road.     

Upon return, staff visited the intake structure at Hali`imaile that diverts water from EMI’s Wailoa Ditch and gets 
pumped to the upper elevation fields.  Next to the intake structure is the Hali`imaile well that is also an important 
source of water for the ML&P Company.  

Staff left the ML&P Company at 1200 hours and continued to Kula Agricultural Park.            

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20090622001 Concrete box makai of the Opana transmission tunnel. 
20090622002 Makai of the Opana transmission tunnel. 
20090622003 Concrete box makai of the Opana transmission tunnel. 
20090622004 Makai of the Opana transmission tunnel. 
20090622005 Opana transmission tunnel.  A USGS staff gage is located inside the tunnel. 
20090622006 Concrete box makai of the Opana transmission tunnel. 
20090622007 Makai of the Opana transmission tunnel. 
20090622008 Ken Kawahara standing on the concrete box makai of the Opana transmission tunnel. 
20090622009 Concrete box makai of the Opana transmission tunnel. 
20090622010 Concrete box makai of the Opana transmission tunnel. 
20090622011 Vegetation along the side of the mountain near the Opana transmission tunnel. 
20090622012 Opana transmission tunnel and concrete box that are part of the Kailiili Water System. 
20090622013 The 12-inch pipe that transmits water diverted at the Opana intake for ML&P use. 
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20090622014 Another diversion off of the 2.5-inch pipe at the Opana intake.  
20090622015 Another diversion off of the 2.5-inch pipe at the Opana intake. 
20090622016 Opana transmission tunnel and concrete box that are part of the Kailiili Water System. 
20090622017 Opana transmission tunnel and concrete box that are part of the Kailiili Water System. 
20090622018 Culvert at the Awalau diversion intake. 
20090622019 Culvert at the Awalau diversion intake. 
20090622020 Culvert at the Awalau diversion intake. 
20090622021 The 4-inch pipe that is part of the Awalau diversion intake. 
20090622022 Culvert at the Awalau diversion intake. 
20090622023 Culvert at the Awalau diversion intake. 
20090622024 The 4-inch pipe that is part of the Awalau diversion intake. 
20090622025 The 4-inch pipe that is part of the Awalau diversion intake. 
20090622026 Culvert at the Awalau diversion intake. 
20090622027 The 4-inch pipe that is part of the Awalau diversion intake. 
20090622028 Kailiili Reservoir. 
20090622029 Kailiili Reservoir. 
20090622030 Kailiili Reservoir. 
20090622031 Area surrounding the Kailiili Reservoir. 
20090622032 Staff at the Kailiili Reservoir. 
20090622033 Inflow at the Kailiili Reservoir. 
20090622034 Inflow at the Kailiili Reservoir. 
20090622035 Hali`imaile well and pump station. 
20090622036 Hali`imaile well and pump station. 
20090622037 Hali`imaile pump station. 
20090622038 Hali`imaile pump station. 
20090622039 Hali`imaile pump station. 
20090622040 Hali`imaile pump station. 
20090622041 Truck-wash at the Hali`imaile well and pump station. 
20090622042 Intake structure at Hali`imaile that diverts water from EMI’s Wailoa Ditch and gets pumped to the upper 

elevation fields. 
20090622043 Intake structure at Hali`imaile that diverts water from EMI’s Wailoa Ditch and gets pumped to the upper 

elevation fields. 
20090622044 Wailoa Ditch at Hali`imaile intake.
20090622045 Kailiili Reservoir. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
FI2009062201 Points of interest (ML&P) 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
001 20.84238485 -156.29210019 Turn off from Piiholo Road to Waiahiwi Road. 
002 20.84296404 -156.28941732 Turn off to unpaved road. 
003 20.84612444 -156.28674961 First locked gate. 
004 20.85046601 -156.27734939 Kailiili Reservoir, with inflow from 12-in. pipe. 
005 20.84808120 -156.26835728 Outlet of Opana Transmission Tunnel, drops into junction box which 

divides water to ML&P and MDWS. 

Attachments:
Brief Description:
1. Image Contact Sheet 

Recommendations: 

FI2009062201 - Page 2 of 6



20090622001.jpg 20090622002.jpg 20090622003.jpg

20090622004.jpg 20090622005.jpg 20090622006.jpg

20090622007.jpg 20090622008.jpg 20090622009.jpg

20090622010.jpg 20090622011.jpg 20090622012.jpg

IMAGE CONTACT SHEET

FI2009062201 - Page 3 of 6



20090622013.jpg 20090622014.jpg 20090622015.jpg

20090622016.jpg 20090622017.jpg 20090622018.jpg

20090622019.jpg 20090622020.jpg 20090622021.jpg

20090622022.jpg 20090622023.jpg 20090622024.jpg

IMAGE CONTACT SHEET

FI2009062201 - Page 4 of 6



20090622025.jpg 20090622026.jpg 20090622027.jpg

20090622028.jpg 20090622029.jpg 20090622030.jpg

20090622031.jpg 20090622032.jpg 20090622033.jpg

20090622034.jpg 20090622035.jpg 20090622036.jpg

IMAGE CONTACT SHEET

FI2009062201 - Page 5 of 6



20090622037.jpg 20090622038.jpg 20090622039.jpg

20090622040.jpg 20090622041.jpg 20090622042.jpg

20090622043.jpg 20090622044.jpg 20090622045.jpg

IMAGE CONTACT SHEET

FI2009062201 - Page 6 of 6



FI Form 04/13/2006

STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2009062202 (Maui, Kula Agricultural Park) 

Date of Field Investigation: June 22, 2009 Time (24-hour): 1300 - 1530 
CWRM Staff: Ken Kawahara, Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: Department of Agriculture – Duane Okamoto 

Maui County Farm Bureau – Warren Watanabe, Clark Hashimoto 
Maui Department of Water Supply – Mike Cabral 

Hydrologic Unit: 
Stream Name: 
Findings:
The purpose of this field visit was to meet with representatives of the Maui County Farm Bureau (MCFB) and the Maui 
Department of Water Supply (DWS) to tour the reservoirs that provide storage for the Kula Agricultural Park.  The 
farmers and ranchers in the Kula Agricultural Park use water from three reservoirs: 

Upper Kula Reservoir.  This reservoir has a capacity of 3.5 million gallons.  At full capacity, the reservoir can 
provide water to the Upcountry Kula region for 4 days. 
Lower Kula Reservoir.  This reservoir has a capacity of 1.5 million gallons. 
Reservoir 40.  Water from this reservoir is pumped 24 hours a day, 5 days a week to the Lower and Upper 
Kula Reservoirs.  The existing agreement between Maui DWS and the Kula Agricultural Park allows for 
water pumpage of up to 1.5 million gallons per day.  However, the average pump rate has been just a little 
over 1 million gallon per day.    

As explained by Mike Cabral of the Maui DWS, one pipe connects all three reservoirs that serve as the inflow and 
outflow.  When water is pumped from Reservoir 40 to the Lower and Upper Kula Reservoirs, water may be used for 
irrigation in the interim.  Thus, the total amount of water pumped from Reservoir 40 may not reach the higher elevation 
reservoirs. 

Next, staff met with Jimmy Jones, one of the nursery farmers in the Kula Agricultural Park.  Mr. Jones mainly 
discussed the type of plants he was growing in the nursery, his farming and irrigation practices.  He also expressed his 
concerns for the possible effects of establishing interim instream flow standards in east Maui.   

At 1800 hours, CWRM staff attended a meeting conducted by the MCFB at the Mayor Hannibal Tavares Community 
Center.  Approximately 60 people attended the meeting.  Staff from Akaku, a Maui Community Television Station, was 
present to videotape and document the meeting.  The purpose of the meeting was to educate the public the process 
for establishing interim instream flow standards (IFS).  CWRM staff presented some background information on the 
events leading up to the petitions for setting interim IFS for 27 east Maui streams.  Staff provided an overview of the 
process the Commission is using to establish interim IFS, a summary of the Commission's action on the 8 priority 
streams (i.e., Honopou, Hanehoi, Huelo, Palauhulu, Piinaau, Waiokamilo, Kualani, and Wailuanui Stream), and what 
the staff has been doing to follow up on the Commission's decision.  Staff also discussed the process for the 
remaining 19 east Maui streams.  Following staff’s presentation was a question and answer session which will help to 
ensure the community that future decisions are based on best available information. 

Staff concluded the field visit at 2030 hours.            

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20090622046 Water filtering station near Reservoir 40. 
20090622047 Water filtering station near Reservoir 40. 
20090622048 Water filtering station near Reservoir 40. 
20090622049 Water from Wailoa Ditch is filtered and then pumped to the higher elevations. 
20090622050 Staff at the water filtering and pumping station near Reservoir 40. 
20090622052 Wailoa Ditch near Reservoir 40. 
20090622053 Wailoa Ditch near Reservoir 40. 
20090622054 Water filtering and pumping station near Reservoir 40. 
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20090622055 Reservoir 40. 
20090622056 Intake structure that diverts water from EMI’s Wailoa Ditch into Reservoir 40 for use in the Kula Agricultural 

Park.
20090622058 Lower Kula Reservoir with a 1.5 million gallon capacity. 
20090622059 Upper Kula Reservoir with a 3.5 million gallon capacity. 
20090622060 Upper Kula Reservoir with a 3.5 million gallon capacity. 
20090622061 Upper Kula Reservoir with a 3.5 million gallon capacity. 
20090622062 Staff at the Upper Kula Reservoir. 
20090622065 Staff at the Upper Kula Reservoir. 
20090622066 Upper Kula Reservoir with a 3.5 million gallon capacity. 
20090622068 Jimmy Jone’s nursery. 
20090622074 MCFB meeting at the Mayor Hannibal Tavares Community Center. 
20090622075 MCFB meeting at the Mayor Hannibal Tavares Community Center. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
FI2009062201 Points of interest. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
006 20. 70425109 -156.36018338 South road to Department of Hawaiian Home Lands’ Keokea-Waiohuli 

development. 

Attachments:
Brief Description:
1. Image Contact Sheet 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2009110901 (East Maui, Makapipi) 

Date of Field Investigation: November 9, 2009 Time (24-hour): 0730 - 1745 
CWRM Staff: Ken Kawahara, Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: Hawaii State House Representative – Mele Carroll 

Nahiku Community - Kumu Kamalu, Mapu Kekahuna, Corinna Kekahuna, Lihau Kekahuna, 
Jimmy Kaho`okele, Tommy Ko`omoa, Kekoa Ko`omoa, Kalei Johnson, Paul Bodnar, Allen 
Caster, and Michael Behrens. 

Hydrologic Unit: Makapipi 
Stream Name: Makapipi Stream 
Findings:
Staff arrived in Maui at 0730 hours. 

The purpose of this field visit was to meet with residents of the Lower Nahiku community and to gather additional 
information on lower Makapipi Stream (downstream from Hana Highway).  Community members showed Commission 
staff the following sites along Lower Makapipi Stream. 

1. Une Pond.  Residents claimed that Une Pond has been dry since the year 2000. 
2. Spring upstream of Une Pond.   
3. Haita Pond.  This is the first large pond located below Hana Highway.   
4. Unnamed Stream by the property of Michael Behrens. 
5. Wahine Mo Pond.  Residents claimed that this pond has traditionally been used for washing clothes. 
6. Mouth of Makapipi Stream at Nahiku Landing. 
7. Mouth of Hanawi Stream as seen from Nahiku Landing. 
8. Pond upstream of Haita Pond. 

Staff concluded the field visit at 1745 hours.            

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20091109001 Makapipi Stream upstream of Lower Nahiku Road. 
20091109002 Makapipi Stream downstream of Lower Nahiku Road. 
20091109003 Une Pond. 
20091109004 Une Pond. 
20091109005 Spring upstream from Une Pond. 
20091109006 Haita Pond. 
20091109007 Haita Pond. 
20091109009 Water from Haita Pond continues to flow downstream. 
20091109010 Existing taro loi wall. 
20091109011 Nahiku community taro loi. 
20091109012 Makapipi Stream splits. 
20091109013 Makapipi Stream splits. 
20091109014 Property of Michael Behrens. 
20091109015 Property of Michael Behrens. 
20091109016 Unnamed stream at the property of Michael Behrens. 
20091109017 Unnamed stream at the property of Michael Behrens. 
20091109020 Unnamed pond downstream from Une Pond. 
20091109021 Wahine Mo Pond. 
20091109022 Wahine Mo Pond. 
20091109023 Wahine Mo Pond. 
20091109024 Wahine Mo Pond. 
20091109026 Mouth of Makapipi Stream. 
20091109027 Mouth of Makapipi Stream. 
20091109029 Makapipi coast. 
20091109030 Makapipi coast. 
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20091109031 Outlet of the unnamed pond (photo 20091109020) downstream from Une Pond. 
20091109033 View of Hanawi Stream mouth from Makapipi.  
20091109034 Lunch meeting. 
20091109035 Lunch meeting. 
20091109039 Pond upstream from Haita Pond. 
20091109041 Pond upstream from Haita Pond. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
    

Attachments:
Brief Description:
1. Image Contact Sheet 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2009111601 (East Maui, Makapipi) 

Date of Field Investigation: November 16, 2009 Time (24-hour): 0730 - 1600 
CWRM Staff: Ken Kawahara, Ed Sakoda, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: EMI Staff - Garret Hew, Henry Robello 
Hydrologic Unit: Makapipi, Hanawi 
Stream Name: Makapipi Stream, Hanawi Stream 
Findings:
Staff arrived in Maui at 0730 hours. 

The purpose of this field visit was to gather additional information on upper Makapipi Stream (upstream from Hana 
Highway), as well as visit the EMI diversions on Makapipi and Hanawi Streams.  Staff met with EMI staff at the top of 
Lower Nahiku Road and first drove to the EMI major diversion on the main branch of Makapipi Stream, which is also 
known as west Makapipi Stream. 

Staff then visited the start of EMI’s Koolau Ditch on the left bank of east Makapipi Stream.  A development tunnel 
(Makapipi tunnel 2) is located on the right bank of the stream.  Water from this development tunnel is conveyed to the 
Koolau Ditch via a pipe crossing under a waterfall on east Makapipi Stream (see photo 20091116011).  The Koolau 
Ditch also receives water from Kuhiwa Well (via a pipe) located further east in the hydrologic unit (see photo 
20091116032).  Addition water input is seepage captured in a concrete collection box and conveyed to the ditch via a 
pipe.  As the Koolau Ditch daylights, the County of Maui Department of Water Supply diverts water from the ditch to 
serve the Lower Nahiku Community.  This water is chlorine treated.     

Heading back to Hana Highway, staff took photos of Makapipi Stream at high flow conditions.  Staff also visited 
Wahine Mo Pond and drove to Nahiku Landing to view the mouth of Makapipi Stream at high flow. 

Next, staff visited the Hanawi Pump Station on Hanawi Stream (see photo 20091116061).  Maui Land & Pineapple 
Company used to divert water for irrigating their pineapple fields.  Further upstream, staff visited EMI’s major diversion 
on Hanawi Stream.  The diversion intake grate is located on the right bank of the stream.  Staff took a short hike from 
the right bank of the stream to a small tributary stream where there was a minor diversion (see photo 20091116083).      

Staff concluded the field visit at 1600 hours.            

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20091116001 (West or main) Makapipi Stream upstream of the EMI major diversion. 
20091116002 (West or main) Makapipi Stream downstream of the EMI major diversion. 
20091116003 (West or main) Makapipi Stream downstream of the EMI major diversion. 
20091116004 EMI major diversion at (West or main) Makapipi Stream. 
20091116007 Small bridge at the EMI major diversion on (West) Makapipi Stream. 
20091116008 Seepage captured at a collection box near the East Makapipi Stream. 
20091116009 Collection box that captures seepage and conveys the water to the EMI Koolau Ditch (tunnel). 
20091116011 Waterfall on East Makapipi Stream. 
20091116012 Waterfall on East Makapipi Stream. 
20091116013 Pipe located below the waterfall (see photo 20091116012) conveying water from a development tunnel to 

the Koolau Ditch (tunnel).  
20091116015 Pipe conveying water from Kuhiwa Well to the start of the Koolau Ditch (tunnel). 
20091116016 Pipe located below the waterfall (see photo 20091116012) conveying water from a development tunnel to 

the Koolau Ditch (tunnel). 
20091116018 Pipe conveying water from Kuhiwa Well to the start of the Koolau Ditch (tunnel). 
20091116021 Start of the Koolau Ditch (tunnel) near East Makapipi Stream. 
20091116023 Development tunnel – Makapipi tunnel 2. 
20091116027 East Makapipi Stream. 
20091116032 Right bank of East Makapipi Stream.  Kuhiwa Well is located further east. 
20091116033 East Makapipi Stream. 
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20091116037 East Makapipi Stream.  The pipes above the stream convey water from Kuhiwa Well to the Koolau Ditch. 
20091116039 County pipeline diverting water from the Koolau Ditch to the Nahiku Community.  
20091116041 County pipeline diverting water from the Koolau Ditch to the Nahiku Community. 
20091116044 County control water tank. 
20091116046 Makapipi Stream (at high flow) upstream from Hana Highway. 
20091116047 Makapipi Stream (at high flow) downstream from Hana Highway. 
20091116049 Wahine Mo Pond on Makapipi Stream at high flow. 
20091116050 Wahine Mo Pond on Makapipi Stream at high flow. 
20091116051 Wahine Mo Pond on Makapipi Stream at high flow. 
20091116052 Wahine Mo Pond on Makapipi Stream at high flow. 
20091116053 Outlet of the unnamed pond downstream from Une Pond. 
20091116055 Makapipi coast. 
20091116056 Mouth of Makapipi Stream at high flow. 
20091116057 Mouth of Makapipi Stream at high flow. 
20091116058 Mouth of Makapipi Stream at high flow. 
20091116059 Makapipi coast. 
20091116061 Hanawi Pump. 
20091116063 Hanawi Stream (at high flow) upstream from Hana Highway. 
20091116064 Hanawi Stream (at high flow) at Hana Highway. 
20091116066 EMI major diversion on Hanawi Stream. 
20091116067 EMI major diversion on Hanawi Stream. 
20091116072 EMI major diversion intake grate on Hanawi Stream. 
20091116075 EMI major diversion on Hanawi Stream. 
20091116082 EMI minor diversion on a tributary of Hanawi Stream. 
20091116083 Tributary of Hanawi Stream. 
20091116088 This flume was used to measure the amount of water diverted by the Nahiku Pump. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
    

Attachments:
Brief Description:
1. Image Contact Sheet 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2009111901 (East Maui, USGS) 

Date of Field Investigation: November 19, 2009 Time (24-hour): 0730 - 1630 
CWRM Staff: Ken Kawahara, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: USGS Staff – Clarence Edward, Steve Gingerich,  
Hydrologic Unit: East Maui 
Stream Name: Multiple Streams 
Findings:
Staff arrived in Maui at 0730 hours. 

The purpose of this field visit was to accompany USGS staff in selecting potential sites for monitoring interim instream 
flow standards.  The following is a list of streams that staff visited and the location of a potential monitoring site. 

1. Makapipi Stream – about 15 feet upstream of Hana Highway on the left stream bank. 
2. Hanawi Stream – directly below Hana Highway on the right stream bank. 
3. Kopiliula Stream – no potential monitoring site selected due to the location of the EMI major diversion. 
4. East Wailuaiki Stream – directly below Hana Highway on the right stream bank. 
5. West Wailuaiki Stream – directly below Hana Highway on the left stream bank. 
6. Nuaailua Stream – below Hana Highway on the right stream bank. 
7. Honomanu Stream – about 200 feet upstream from Hana Highway on the left stream bank. 
8. Punalau Stream – about 100 feet upstream from Hana Highway on the right stream bank. 
9. Haipuaena Stream – about 100 feet upstream from Hana Highway on the right stream bank. 
10. Puohokamoa Stream – below Hana Highway on the right stream bank. 
11. Waikamoi Stream – about 150 feet upstream from Hana Highway on Waikamoi Stream on the left stream 

bank. 

Staff also visited Wailuanui Stream and Palauhulu Stream, and took photos of the installed USGS staff gages.  Both 
gages were submerged due to high flow conditions. 

Staff concluded the field visit at 1630 hours.            

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20091119001 Wahine Mo Pond on Makapipi Stream. 
20091119002 Wahine Mo Pond on Makapipi Stream. 
20091119003 Makapipi Stream 300 feet upstream from Hana Highway. 
20091119004 Makapipi Stream 300 feet upstream from Hana Highway. 
20091119005 Makapipi Stream at Hana Highway. 
20091119006 USGS staff selecting a potential monitoring location on Makapipi Stream – 15 feet upstream of Hana 

Highway on the left stream bank. 
20091119007 USGS staff selecting a potential monitoring location on Makapipi Stream – 15 feet upstream of Hana 

Highway on the left stream bank. 
20091119008 USGS staff selecting a potential monitoring location on Makapipi Stream – 15 feet upstream of Hana 

Highway on the left stream bank. 
20091119009 USGS staff selecting a potential monitoring location on Makapipi Stream – 15 feet upstream of Hana 

Highway on the left stream bank. 
20091119010 Makapipi Stream at Hana Highway. 
20091119011 USGS staff selecting a potential monitoring location on Makapipi Stream – 15 feet upstream of Hana 

Highway on the left stream bank. 
20091119014 Makapipi Stream upstream from Hana Highway. 
20091119015 Makapipi Stream downstream from Hana Highway. 
20091119018 Hanawi Stream upstream from Hana Highway. 
20091119019 Hanawi Stream downstream from Hana Highway. 
20091119021 A deep spot on Hanawi Stream downstream from Hana Highway. 
20091119022 Hanawi Pump. 
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20091119024 USGS staff selecting a potential monitoring location on Hanawi Stream – directly below Hana Highway on 
the right stream bank. 

20091119028 Kopiliula Stream and EMI major diversion at Hana Highway. 
20091119029 Kopiliula Stream upstream of Hana Highway. 
20091119032 Kopiliula Stream downstream of Hana Highway. 
20091119033 Kopiliula Stream downstream of Hana Highway. 
20091119035 Kopiliula Stream upstream of Hana Highway. 
20091119036 EMI major diversion on Kopiliula Stream. 
20091119038 East Wailuaiki Stream upstream of Hana Highway. 
20091119040 East Wailuaiki Stream downstream of Hana Highway. 
20091119041 USGS staff selecting a potential monitoring location on East Wailuaiki Stream – directly below Hana 

Highway on the right stream bank. 
20091119042 East Wailuaiki Stream at Hana Highway. 
20091119044 East Wailuaiki Stream at Hana Highway. 
20091119045 Left bank of East Wailuaiki Stream at Hana Highway. 
20091119046 Right bank of East Wailuaiki Stream at Hana Highway. 
20091119050 West Wailuaiki Stream upstream Hana Highway. 
20091119051 West Wailuaiki Stream downstream Hana Highway. 
20091119052 West Wailuaiki Stream downstream Hana Highway. 
20091119053 West Wailuaiki Stream at Hana Highway. 
20091119056 USGS staff selecting a potential monitoring location on West Wailuaiki Stream – directly below Hana 

Highway on the left stream bank. 
20091119061 Wailuanui Stream upstream from Hana Highway. 
20091119062 USGS staff gage on the right bank of Wailuanui Stream at Hana Highway. 
20091119063 Wailuanui Stream downstream from Hana Highway. 
20091119066 Wailua Valley. 
20091119068 USGS staff gage on the right bank of Palauhulu Stream upstream of Hana Highway. 
20091119070 Palauhulu Stream upstream of Hana Highway. 
20091119071 Palauhulu Stream downstream of Hana Highway. 
20091119074 Nuaailua Stream upstream of Hana Highway. 
20091119075 Nuaailua Stream downstream of Hana Highway. 
20091119076 Nuaailua Stream at Hana Highway. 
20091119077 Potential monitoring location on Nuaailua Stream –below Hana Highway on the right stream bank. 
20091119079 Hana Highway bridge at Nuaailua Stream. 
20091119081 Potential monitoring location on Nuaailua Stream – below Hana Highway on the right stream bank. 
20091119082 Potential monitoring location on Nuaailua Stream – below Hana Highway on the right stream bank. 
20091119086 Honomanu Stream upstream from Hana Highway. 
20091119087 Honomanu Stream downstream from Hana Highway. 
20091119088 Old stilling well on Honomanu Stream 200 feet upstream from Hana Highway. 
20091119089 Honomanu Stream 200 feet upstream from Hana Highway. 
20091119090 Honomanu Stream 200 feet upstream from Hana Highway, looking at the highway. 
20091119091 Potential monitoring location on Honomanu Stream – 200 feet upstream from Hana Highway on the left 

stream bank. 
20091119093 Hana Highway bridge at Honomanu Stream. 
20091119099 Punalau Stream 100 feet upstream from Hana Highway. 
20091119100 Punalau Stream 100 feet upstream from Hana Highway, looking at the highway. 
20091119103 USGS staff selecting a potential monitoring location on Punalau Stream – 100 feet upstream from Hana 

Highway on the right stream bank. 
20091119114 Haipuaena Stream upstream from Hana Highway. 
20091119115 Haipuaena Stream downstream from Hana Highway. 
20091119116 USGS staff selecting a potential monitoring location on Haipuaena Stream – 100 feet upstream from Hana 

Highway on the right stream bank. 
20091119118 Haipuaena Stream 100 feet upstream from Hana Highway, looking at the highway. 
20091119120 USGS staff selecting a potential monitoring location on Haipuaena Stream – 100 feet upstream from Hana 

Highway on the right stream bank. 
20091119139 Puohokamoa Stream upstream from Hana Highway. 
20091119141 Puohokamoa Stream downstream from Hana Highway. 
20091119142 Culvert on Hana Highway at Puohokamoa Stream. 
20091119143 USGS staff selecting a potential monitoring location on Puohokamoa Stream – below Hana Highway on the 

right stream bank. 
20091119144 USGS staff selecting a potential monitoring location on Puohokamoa Stream – below Hana Highway on the 

right stream bank. 
20091119148 Large pond on Waikamoi Stream about 150 feet upstream from Hana Highway. 
20091119149 Outlet of the large pond on Waikamoi Stream about 150 feet upstream from Hana Highway. 
20091119150 Waikamoi Stream 150 feet upstream from Hana Highway, looking at the highway. 
20091119151 Large pond on Waikamoi Stream about 150 feet upstream from Hana Highway. 
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20091119154 USGS staff selecting a potential monitoring location on Waikamoi Stream –150 feet upstream from Hana 
Highway on Waikamoi Stream on the left stream bank. 

20091119155 USGS staff selecting a potential monitoring location on Waikamoi Stream –150 feet upstream from Hana 
Highway on Waikamoi Stream on the left stream bank. 

20091119156 USGS staff selecting a potential monitoring location on Waikamoi Stream –150 feet upstream from Hana 
Highway on Waikamoi Stream on the left stream bank. 

20091119157 USGS staff selecting a potential monitoring location on Waikamoi Stream –150 feet upstream from Hana 
Highway on Waikamoi Stream on the left stream bank. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
    

Attachments:
Brief Description:
1. Image Contact Sheet 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2010020201 (East Maui, Diversions) 

Date of Field Investigation: February 2, 2010 Time (24-hour): 0630 - 1630 
CWRM Staff: Dean Uyeno, Diane England, and Chui Ling Cheng 
Individuals Present: DAR Staff – Lance Nishiura 

EMI Staff – Garret Hew, Mark Vaught, Henry Robello  
Hydrologic Unit: East Maui 
Stream Name: Multiple Streams 
Findings:
Staff arrived in Maui at 0630 hours. 

The purpose of this field visit was to document the physical dimensions of and how water flows past the EMI diversion 
structures in 17 petitioned streams in east Maui.  The streams include Alo, Waikamoi, Wahinepee, Puohokamoa, 
Haipuaena, Pnalau/Kolea, Honomanu, Nuaailua, West Wailuaiki, East Wailuaiki, Kopiliula, Waiohue, Paakea, 
Waiaaka, Kapaula, Hanawi, and Makapipi.  Documentation was completed in three days.  The following is a list of 
streams and the respective diversions that staff visited on the first day of the field visit. 

1. Makapipi Stream, K-1 intake into Koolau Ditch.   
Diversion structure consists of a 15 feet (L) x 5 feet (H) dam.  Intake and sluice gate (3 x 1.83 feet, W x H) 
situate on the left bank.  Water flows down a small waterfall before reaching the diversion.  Makapipi 
Stream had ponded water downstream of the diversion. 

2. Hanawi Stream, K-4 intake into Koolau Ditch. 
Diversion structure consists of a 38 feet (L) dam.  Intake and sluice gate (2.97 x 4 feet, W x H) situate on 
the right bank, with the intake grate about 30 feet upstream of the sluice gate.  Minor diversion on the right 
bank consists of 2 white pipes that transmit seepage flow into the gravel basin.  Water flows down a 
waterfall before reaching the diversion.  Hanawi stream was flowing downstream of the diversion, mostly 
likely a result of the open sluice gate at the time of the visit. 

3. Kapaula Stream, K-7 intake into Koolau Ditch. 
Diversion structure consists of a 19.5 feet (L) x 2.7 feet (H) dam.  Intake grate (3 x 19 feet, W x L) situates 
on the right bank with no sluice gate.  Water flows down a small cascading waterfall before reaching the 
diversion.  Downstream of the diversion appears to have an existing diversion dam.  According to Garret 
Hew, the stream is losing upstream of the old dam.  Therefore, the diversion dam was moved further 
upstream from the losing section. 

4. Waiaaka Stream, K-9 intake into Koolau Ditch. 
Waiaaka Stream is used to convey water from a development tunnel into the Koolau Ditch.  The stream 
was dry downstream from the diversion.  No physical measurements were recorded. 

5. Paakea Stream, K-10 intake into Koolau Ditch. 
Diversion structure consists of a 24 feet (L) x 3.6 feet (H) dam.  Intake (2.7 x 1.05 feet, W x H) and sluice 
gate (3.1 x 2.5 feet, W x H) situate on the left bank.  The dividing wall between the gravel basin and the 
ditch has an opening with diameter of 0.7 feet.  Paakea Stream had ponded water downstream of the 
diversion. 

6. Waiohue Stream, K-13 intake into Koolau Ditch. 
The intake (2.4 x 2.1 feet, W x H) is further upstream from the sluice gate (1.4 x 5.9 feet, W x H).  Water 
flows from a waterfall into the plunge pool, where it is diverted into the intake grate and then through a 
short tunnel into the gravel basin downstream from the intake.  The dividing wall of the diversion structure 
has two openings with diameters 1.3 feet and 0.8 feet diameter. 

7. Puakaa Stream, K-14 intake into Koolau Ditch. 
Diversion structure consists of a 46 feet (L) x 2.3 feet (H) dam.  Intake (5.7 x 5.2 feet, W x H) and sluice 
gate (2 x 4 feet, W x H) situate on the left bank, with the sluice gate further downstream from the intake.  
The dividing wall between the gravel basin and the ditch has an opening with diameter of 1.6 feet.  Puakaa 
Stream was dry downstream from the diversion. 

8. Kopiliula Stream, K-15 intake into Koolau Ditch. 
Diversion structure is located by Hana Highway and consists of a 25.5 feet (L) x 2 feet (H) dam.  Intake 
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and sluice gate situate on the left bank.  Water from Kopiliula flows downstream and co-mingles with the 
ditch water (diverted from Makapipi, Hanawi, Kapaula, Waiaaka, Paakea, Waiohue, and Puakaa Streams) 
in the gravel basin and then flows back into the Koolau Ditch (tunnel) on the left bank.  Kopiliula Stream 
had ponded water downstream from the diversion. 

9. East Wailuaiki Stream, K-16 intake into Koolau Ditch. 
Diversion dam consists of two walls, one man-made dam (34 feet – L, 4.4 feet – H), and a natural dam (61 
feet – L, 5.5 feet – H).  Intake (5 x 4 feet, W x H) and sluice gate (3 x 2 feet, W x H) situate on the left bank.  
The dividing wall between the gravel basin and the ditch is 42 feet (L) x 5 feet (H) and has two openings.  
East Wailuaiki Stream had ponded water downstream from the diversion. 

10. West Wailuaiki Stream, K-17 intake into Koolau Ditch. 
Diversion structure consists of a 30 feet (L) x 2 feet (H) dam.  Intake (4.5 x 3 feet, W x H) and sluice gate 
(5.5 x 3 feet, W x H) situate on the right bank.  The dividing wall between the gravel basin and the ditch is 
33.5 feet in length.  Water flows down a waterfall into a tunnel that runs further downstream into the intake 
and sluice structures.  Past the diversion, water flows down a waterfall.  West Wailuaiki Stream had 
ponded water downstream from the diversion. 

Staff concluded the field visit at 1630 hours.            

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20100202001 Small waterfall on Makapipi Stream upstream of K-1 intake into Koolau Ditch. 
20100202002 Diversion structure (K-1 intake) on Makapipi Stream.  Intake and sluice gate on the left bank.   
20100202003 Downstream view of Makapipi Stream from the diversion structure. 
20100202004 Makapipi Stream downstream of diversion. 
20100202006 K-1 intake into Koolau Ditch on the left bank of Makapipi Stream. 
20100202007 Diversion dam on Hanawi Stream.   
20100202008 Minor diversion and sluice gate on the right bank of Hanawi Stream. 
20100202009 Hanawi Stream upstream of diversion. 
20100202010 Diversion structure (K-4 intake) on Hanawi Stream. 
20100202011 Minor diversion on Hanawi Stream. 
20100202013 Hanawi Stream downstream of diversion. 
20100202014 K-4 intake into Koolau Ditch on the right bank of Hanawi Stream. 
20100202016 Hanawi Stream downstream of diversion with water flowing past the sluice gate. 
20100202018 Kapaula Stream about 150 feet downstream of diversion.  
20100202019 Diversion dam on Kapaula Stream. 
20100202020 Kapaula Stream immediately downstream of diversion dam. 
20100202021 Kapaula Stream upstream of diversion. 
20100202022 K-7 intake into Koolau Ditch on the right bank of Kapaula Stream. 
20100202025 K-7 intake into Koolau Ditch on the right bank of Kapaula Stream. 
20100202031 K-9 intake into Koolau Ditch on Waiaaka Stream.  Water drops directly into the open ditch. 
20100202032 K-9 intake into Koolau Ditch on Waiaaka Stream.  Water drops directly into the open ditch. 
20100202033 Waiaaka Stream upstream of the diversion. 
20100202034 Waiaaka Stream downstream of the diversion. 
20100202036 Diversion dam on Paakea Stream.  K-10 intake and sluice gate on the left bank of the stream. 
20100202037 Gravel basin and sluice of the diversion structure (K-10 intake) on Paakea Stream. 
20100202038 Paakea Stream upstream of diversion. 
20100202039 Paakea Stream downstream of diversion. 
20100202040 CWRM staff measuring the dimensions of the control gate at the K-10 intake on Paakea Stream. 
20100202042 CWRM staff measuring the dimensions of the sluice gate at the diversion structure (K-10 intake) on 

Paakea Stream. 
20100202043 CWRM staff measuring the diameter of the opening on the dividing wall of the diversion structure (K-10 

intake) on Paakea Stream. 
20100202048 K-13 intake into Koolau Ditch on Waiohue Stream. 
20100202053 Waterfall and pond at the Koolau Ditch K-13 intake on Waiohue Stream. 
20100202054 Close up of K-13 intake into Koolau Ditch on Waiohue Stream. 
20100202059 Gravel basin and K-13 intake on Waiohue Stream. 
20100202062 Dividing wall at the diversion structure (K-13 intake) on Waiohue Stream. 
20100202063 K-14 intake into Koolau Ditch on the left bank of Puakaa Stream. 
20100202064 Puakaa Stream upstream of diversion. 
20100202065 Puakaa Stream downstream of diversion. 
20100202068 Gravel basin, control gate, and sluice gate downstream of the main K-14 intake on Puakaa Stream. 
20100202069 Gravel basin, control gate, and sluice gate downstream of the main K-14 intake on Puakaa Stream. 
20100202070 Channel where water from the sluice gate flows down into Puakaa Stream. 
20100202074 Diversion structure (K-15 intake) on Kopiliula Stream. 

FI2010020201 - Page 2 of 23



FI Form 04/13/2006

20100202075 Diversion structure (K-15 intake) on Kopiliula Stream. 
20100202077 Kopiliula Stream upstream of diversion. 
20100202079 Kopiliula Stream downstream of diversion. 
20100202080 K-15 intake into Koolau Ditch on the left bank of Kopiliula Stream. 
20100202082 Sluice gate on the left bank of the diversion structure (K-15 intake) on Kopiliula Stream. 
20100202083 Diversion structure (K-16 intake) on East Wailuaiki Stream. 
20100202084 Gravel basin of the diversion (K-16 intake) on the left bank of East Wailuaiki Stream. 
20100202085 K-16 intake into Koolau Ditch on the left bank of East Wailuaiki Stream. 
20100202087 East Wailuaiki Stream downstream of diversion. 
20100202089 Dividing wall and gravel basin of the diversion (K-16 intake) on the left bank of East Wailuaiki Stream. 
20100202091 Sluice gate at the diversion structure (K-16) on the left bank of East Wailuaiki Stream. 
20100202092 Sluice gate at the diversion structure (K-16) on the left bank of East Wailuaiki Stream. 
20100202095 East Wailuaiki Stream downstream of diversion. 
20100202097 Koolau Ditch diversion structure (K-17 intake) on West Waikuaiki Stream. 
20100202098 Koolau Ditch diversion structure (K-17 intake) on West Waikuaiki Stream. 
20100202099 K-17 intake (right bank) into a short tunnel on West Wailuaiki Stream.   
20100202100 Diversion dam on West Wailuaiki Stream. 
20100202101 Gravel basin and sluice gate of the diversion structure (K-17 intake) on the right bank of West Wailuaiki 

Stream.
20100202104 West Wailuaiki Stream by the EMI access road. 
20100202105 Gravel basin and sluice gate of the diversion structure (K-17 intake) on the right bank of West Wailuaiki 

Stream.
20100202106 West Wailuaiki Stream downstream of diversion intake. 
20100202107 Diversion structure (K-17 intake) on West Wailuaiki Stream.  
20100202111 Waterfall on West Wailuaiki Stream upstream of diversion by the bridge. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
    

Attachments:
Brief Description:
1. Image Contact Sheet 
2. Diversion Sketches 

Recommendations: 

FI2010020201 - Page 3 of 23



20100202001.jpg 20100202002.jpg 20100202003.jpg

20100202004.jpg 20100202006.jpg 20100202007.jpg

20100202008.jpg 20100202009.jpg 20100202010.jpg

20100202011.jpg 20100202013.jpg 20100202014.jpg

IMAGE CONTACT SHEET

FI2010020201 - Page 4 of 23



20100202016.jpg 20100202018.jpg 20100202019.jpg

20100202020.jpg 20100202021.jpg 20100202022.jpg

20100202025.jpg 20100202031.jpg 20100202032.jpg

20100202033.jpg 20100202034.jpg 20100202036.jpg

IMAGE CONTACT SHEET

FI2010020201 - Page 5 of 23



20100202037.jpg 20100202038.jpg 20100202039.jpg

20100202040.jpg 20100202042.jpg 20100202043.jpg

20100202048.jpg 20100202053.jpg 20100202054.jpg

20100202059.jpg 20100202062.jpg 20100202063.jpg

IMAGE CONTACT SHEET

FI2010020201 - Page 6 of 23



20100202064.jpg 20100202065.jpg 20100202068.jpg

20100202069.jpg 20100202070.jpg 20100202074.jpg

20100202075.jpg 20100202077.jpg 20100202079.jpg

20100202080.jpg 20100202082.jpg 20100202083.jpg

IMAGE CONTACT SHEET

FI2010020201 - Page 7 of 23



20100202084.jpg 20100202085.jpg 20100202087.jpg

20100202089.jpg 20100202091.jpg 20100202092.jpg

20100202095.jpg 20100202097.jpg 20100202098.jpg

20100202099.jpg 20100202100.jpg 20100202101.jpg

IMAGE CONTACT SHEET

FI2010020201 - Page 8 of 23



20100202104.jpg 20100202105.jpg 20100202106.jpg

20100202107.jpg 20100202111.jpg

IMAGE CONTACT SHEET

FI2010020201 - Page 9 of 23



DIVERSION SKETCH

FI2010020201 - Page 10 of 23



DIVERSION SKETCH

FI2010020201 - Page 11 of 23



DIVERSION SKETCH

FI2010020201 - Page 12 of 23



DIVERSION SKETCH

FI2010020201 - Page 13 of 23



DIVERSION SKETCH

FI2010020201 - Page 14 of 23



DIVERSION SKETCH

FI2010020201 - Page 15 of 23



DIVERSION SKETCH

FI2010020201 - Page 16 of 23



DIVERSION SKETCH

FI2010020201 - Page 17 of 23



DIVERSION SKETCH

FI2010020201 - Page 18 of 23



DIVERSION SKETCH

FI2010020201 - Page 19 of 23



DIVERSION SKETCH

FI2010020201 - Page 20 of 23



DIVERSION SKETCH

FI2010020201 - Page 21 of 23



DIVERSION SKETCH

FI2010020201 - Page 22 of 23



DIVERSION SKETCH

FI2010020201 - Page 23 of 23



FI Form 04/13/2006

STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2010020301 (East Maui, Diversions) 

Date of Field Investigation: February 3, 2010 Time (24-hour): 0730 - 1630 
CWRM Staff: Dean Uyeno, Diane England, and Chui Ling Cheng 
Individuals Present: DAR Staff – Lance Nishiura 

EMI Staff – Garret Hew, Mark Vaught, Henry Robello  
Hydrologic Unit: East Maui 
Stream Name: Multiple Streams 
Findings:
The purpose of this field visit was to document the physical dimensions of and how water flows past the EMI diversion 
structures in 17 petitioned streams in east Maui.  The streams include Alo, Waikamoi, Wahinepee, Puohokamoa, 
Haipuaena, Pnalau/Kolea, Honomanu, Nuaailua, West Wailuaiki, East Wailuaiki, Kopiliula, Waiohue, Paakea, 
Waiaaka, Kapaula, Hanawi, and Makapipi.  Documentation was completed in three days.  The following is a list of 
streams and the respective diversions that staff visited on the second day of the field visit. 

1. Nuaailua Stream, S-1 intake into Spreckels Ditch. 
Diversion structure consists of a 25 feet (L) x 3.3 feet (H) dam.  Intake (1.7 x 2.32 feet, W x H) situate on 
the left bank without a sluice gate.  Two minor diversion pipes sit adjacent to the diversion dam, with 
diameters 0.62 feet and 0.5 feet.  Nuaailua Stream marks the start of the Spreckels Ditch. 

2. Honomanu Stream, Banana Intake (S-2 intake) into Spreckels Ditch. 
Diversion structure consists of a 16 feet (L) x 2.7 feet (H) dam.  Intake (2.3 x 3.3 feet, W x H) and sluice 
gate (2.5 x 2.7 feet, W x H) situate on the left bank.  The dividing wall has a height of 3.2 feet.  Honomanu 
Stream continues as a waterfall downstream from the diversion. 

3. Honomanu Stream, Center Intake (S-3 intake) into Spreckels Ditch. 
Diversion structure is below a waterfall and consists of a 24 feet (L) x 2.7 feet (H) dam, 5 feet (W) x 4.5 feet 
(H) intake, and 2.6 feet (W) x 2.7 feet (H) sluice gate.  A black pipe on the right bank collects seepage and 
discharges into this diversion.  Honomanu Stream continues as a waterfall downstream from the diversion, 
and the stream was dry. 

4. Honomanu Stream, S-4 main intake into Spreckels Ditch. 
Diversion structure consists of a curved dam about 66 feet in length.  Intake (4 x 3 feet, W x H) and sluice 
gate (4 x 3 feet, W x H) situate on the left bank.  The dividing wall is 37 feet in length.  Downstream from 
the diversion, the stream was dry but continues as a waterfall if the stream flowed. 

5. Honomanu Stream, High Falls Intake (S-5 intake) into Spreckels Ditch. 
Diversion structure consists of a dam about 23 feet in length.  Intake (4.2 x 2.4 feet, W x H) and sluice gate 
(2.6 x 2.7 feet, W x H) situate on the left bank.  The dividing wall (16 x 2.6 feet, W x H) has two short pipes 
of diameter 0.37 feet.  On the right is another pipe (ID of 3 inches) that captured seepage and discharges 
into the gravel basin of this diversion.  Downstream from the diversion, the stream was relatively dry but 
continues as a waterfall if the stream flowed. 

6. Uluini Stream (tributary of Honomanu Stream), S-6 intake into Spreckels Ditch. 
Diversion structure consists of an intake grate (11 x 4 feet) that spans the entire stream channel.  Gravel 
basin and the sluice gate (2 x 4 feet, W x H) situate on the left stream bank.  The dividing wall is about 5.5 
feet in height.  The stream was relatively dry downstream from the diversion. 

7. Punalau/Kolea Stream, S-7 intake into Spreckels Ditch. 
Diversion structure consists of a 35 x 6 feet (W x H) dam with a valve (0.4 feet ID) that returns water to the 
stream.  The intake (8 feet wide) is on the left stream bank.  At the time of the field visit, the valve was 
open; thus, Kolea Stream downstream from the diversion was flowing.   

8. Haipuaena Stream, S-8 intake into Spreckels Ditch. 
Haipuaena Stream drops directly into Spreckels Ditch.  The diversion structure does not have a sluice gate 
or gravel basin.  The diversion dam is 63 feet in length, and the control gate at the intake 5 feet wide. 

9. Puohokamoa Stream, K-33 intake into Koolau Ditch. 
Diversion structure consists of a 41 feet (L) x 3.2 feet (H) dam.  Intake (10 x 5 feet, W x H) is on the left 
stream bank, with no sluice gate.  The control (radio) gate is connected to a float in the Koolau Ditch.  
When the ditch is full, the float rises and the control gate shuts to allow water flow downstream to the next 
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ditch level, i.e., Spreckels Ditch.  The Koolau and Spreckels Ditch are situated at different elevations.  The 
intakes on Puohokamoa Stream into these two ditches are about 200 feet apart, with the Koolau Ditch 
intake upstream from the Spreckels Ditch intake. 

10. Puohokamoa Stream, S-9 intake into Spreckels Ditch. 
Diversion structure consists of 37 feet (L) x 3.5 feet (H) dam.  The intake (4 x 2 feet, W x H) is on the left 
stream bank.  Water from Puohokamoa Stream flows past the gravel basin, into the Spreckels Ditch, and 
eventually ends up in Alo Stream (tributary of Waikamoi Stream).  The Koolau Ditch by Puohokamo 
Stream has a lower capacity.  Therefore, the excess water captured by the Spreckels Ditch will continue to 
Alo Stream, where the Koolau Ditch has a higher capacity. 

11. Punalau/Kolea Stream, ML-1 intake into Manuel Luis Ditch. 
Diversion structure consists of a 39 feet (L) x 4.6 feet (H) dam, with the intake (4 x 1.8 feet, W x H) and 
sluice gate (3.8 x 4 feet, W x H) on the left stream bank.  The dividing wall is 27 feet in length and 3.3 feet 
high with one opening for water to flow from the gravel basin to the intake.  If water is allowed to flow past 
the sluice gate, the water flows in a waterfall before continuing downstream.  Punalau Stream was dry 
downstream from the diversion. 

12. Haipuaena Stream, ML-2 intake into Manuel Luis Ditch. 
Haipuaena Stream drops directly into Manuel Luis Ditch.  The diversion structure does not have a sluice 
gate or gravel basin.  The diversion dam is located on the opposite side of the EMI access road, and it is 
36 feet in length and 6 feet high.  Haipuaena Stream was dry downstream from the diversion. 

13. Puohokamoa Stream, ML-3 intake into Manuel Luis Ditch. 
Puohokamoa Stream drops directly into Manuel Luis Ditch.  The diversion structure does not have a sluice 
gate or gravel basin.  The diversion dam is 30 feet in length and 6 feet high.  Puohokamoa Stream was dry 
downstream from the diversion.  

14. Waihinepee Stream, ML-5 intake Manuel Luis Ditch. 
Wahinepee Stream drops directly into Manuel Luis Ditch.  The diversion structure does not have a sluice 
gate or gravel basin.  The diversion dam, which is also the ditch wall, is 17.5 feet in length and 8 feet high.  
Wahinepee Stream was dry downstream from the diversion.  

Staff concluded the field visit at 1630 hours.            

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20100203006 Diversion structure (S-1 intake) at Nuaailua Stream. 
20100203007 Nuaailua Stream upstream of diversion (S-1 intake). 
20100203008 S-1 intake into Spreckels Ditch on the left bank of Nuaailua Stream. 
20100203009 Nuaailua Stream downstream of diversion (S-1 intake). 
20100203010 Honomanu Stream downstream from the diversion structure (S-2 intake). 
20100203011 S-2 intake into Spreckels Ditch on the left bank of Honomanu Stream.  Active dam on the far right followed 

by three other abandoned dams.   
20100203012 S-2 intake into Spreckels Ditch on the left bank of Honomanu Stream. 
20100203013 Honomanu Stream upstream from the diversion (S-2 intake). 
20100203015 Gravel basin and dividing wall of the diversion structure (S-2 intake) on Honomanu Stream. 
20100203016 S-3 intake into Spreckels Ditch on Honomanu Stream. 
20100203017 Sluice gate of the diversion structure (S-3 intake) on the right bank of Honomanu Stream. 
20100203018 Honomanu Stream downstream from the diversion.  The stream was dry. 
20100203019 S-3 intake into Spreckels Ditch on Honomanu Stream. 
20100203020 Minor diversion of seepage flow on the right bank of Honomanu Stream. 
20100203021 Diversion dam (S-4 intake) on Honomanu Stream. 
20100203022 Honomanu Stream downstream from the diversion. 
20100203023 Diversion dam (S-4 intake) on Honomanu Stream. 
20100203024 Gravel basin of the diversion structure (S-4 intake) on the right bank of Honomanu Stream. 
20100203025 Dividing wall between the gravel basin and the intake on Honomanu Stream. 
20100203026 Sluice gate of the diversion structure (S-4 intake) on the right bank of Honomanu Stream. 
20100203027 Honomanu Stream downstream from the diversion. 
20100203038 S-5 intake into Spreckels Ditch on the left bank of Honomanu Stream. 
20100203041 Honomanu Stream downstream from the diversion. 
20100203043 Diversion structure (S-5 intake) on Honomanu Stream. 
20100203045 High Falls above diversion structure (S-5 intake) on Honomanu Stream. 
20100203064 S-6 intake into Spreckels Ditch on Uluini Stream. 
20100203065 Uluini Stream upstream from the diversion. 
20100203066 Uluini Stream downstream from the diversion. 
20100203067 Gravel basin and sluice gate of the diversion structure (S-6 intake) on Uluini Stream. 
20100203072 Spreckels Ditch near S-6 intake on Uluini Stream. 
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20100203074 Spreckels Ditch and S-6 intake on Uluini Stream. 
20100203076 Diversion dam (S-7 intake) on Kolea Stream. 
20100203077 Kolea Stream upstream from the diversion. 
20100203078 S-7 intake into Koolau Ditch on Kolea Stream. 
20100203079 Kolea Stream downstream from the diversion. 
20100203080 Diversion structure (S-7 intake) on Kolea Stream. 
20100203081 Kolea Stream downstream from the EMI access road. 
20100203083 Kolea Stream diverted into the Spreckels Ditch. 
20100203084 Control gate of the S-8 intake into Spreckels Ditch on the left bank of Haipuaena Stream. 
20100203085 Haipuaena Stream upstream from diversion. 
20100203086 Control gate of the S-8 intake into Spreckels Ditch on the left bank of Haipuaena Stream. 
20100203087 Haipuaena Stream downstream from diversion. 
20100203088 Diversion structure (S-8 intake) on the left bank of Haipuaena Stream. 
20100203094 K-33 intake into Koolau Ditch on the left bank of Puohokamoa Stream. 
20100203095 K-33 intake into Koolau Ditch on the left bank of Puohokamoa Stream. 
20100203096 Puohokamoa Stream downstream from the K-33 intake into Koolau Ditch, but upstream from the S-9 intake 

into Spreckels Ditch. 
20100203097 Diversion dam for the K-33 intake on Puohokamoa Stream. 
20100203098 Puohokamoa Stream upstream from the K-33 intake into Koolau Ditch. 
20100203100 Diversion dam, gravel basin, and dividing wall of the Spreckels Ditch diversion on the left bank of 

Puohokamoa Stream. 
20100203101 Puohokamoa Stream downstream from the S-9 intake into Spreckels Ditch. 
20100203107 Diversion dam for the K-33 intake on Puohokamoa Stream. 
20100203108 Dividing wall for the K-33 intake on Puohokamoa Stream. 
20100203109 Puohokamoa Stream upstream from the K-33 intake into Koolau Ditch. 
20100203112 Diversion dam for the ML-1 intake on Punalau Stream. 
20100203113 Punalau Stream downstream from the diversion (ML-1 intake). 
20100203114 Diversion dam, gravel basin, and dividing wall of the ML-1 intake into Manuel Luis Ditch on the left bank of 

Punalau Stream.  
20100203115 Punalau Stream upstream from the diversion (ML-1 intake). 
20100203116 Diversion structure (ML-1 intake) on Punalau Stream.  Intake and sluice gate on the left stream bank. 
20100203117 Diversion dam, gravel basin, and dividing wall of the ML-1 intake into Manuel Luis Ditch on the left bank of 

Punalau Stream. 
20100203119 Diversion dam of the ML-2 intake into Manuel Luis Ditch on Haipuaena Stream. 
20100203120 Haipuaena Stream upstream from the diversion. 
20100203121 ML-2 intake into the Manuel Luis Ditch on Haipuaena Stream. 
20100203122 Haipuaena Stream downstream from the diversion (ML-2 intake). 
20100203123 Puohokamoa Stream upstream from the diversion (ML-3 intake). 
20100203125 Diversion dam and ML-3 intake into the Manuel Luis Ditch on Puohokamoa Stream. 
20100203129 Puohokamoa Stream downstream from the diversion (ML-3 intake). 
20100203140 ML-5 intake into the Manuel Luis Ditch on Wahinepee Stream.  Waterfall drops directly into the ditch. 

Video Listing:
File Name: Brief Description:
2010020301 Nuaailua Stream, S-1 Intake, Spreckels Ditch, Feb. 3, 2010. 

Compiled from the original m2ts files: 20100203101912. 
2010020302 Honomanu Valley, Trib. To Honomanu Stream, S-2 (Banana) Intake, Spreckels Ditch, Feb. 3, 2010. 

Compiled from the original m2ts files: 20100203103701, 20100203103830, 20100203104002, 
20100203104306, 20100203104530, 20100203104636. 

2010020303 Trib. To Honomanu Stream, S-3 (Center) Intake, Spreckels Ditch, Feb. 3, 2010. 
Compiled from the original m2ts files: 20100203110644, 20100203110750. 

2010020304 Honomanu Stream, S-4 (Main) Intake, Spreckels Ditch, Feb. 3, 2010. 
Compiled from the original m2ts files: 20100203111804, 20100203111943, 20100203112112, 
20100203112235. 

2010020305 Trib. To Honomanu Stream, S-5 (High Falls) Intake, Spreckels Ditch, Feb. 3, 2010. 
Compiled from the original m2ts files: 20100203113329. 

2010020306 Trib. To Honomanu Stream, S-6 (Uluini) Intake, Spreckels Ditch, Feb. 3, 2010. 
Compiled from the original m2ts files: 20100203120541, 20100203120715, 20100203121516.

2010020307 Punalau/Kolea Stream, K-32 Intake, Koolau Ditch, Feb. 3, 2010. 
Compiled from the original m2ts files: 20100203122931. 

2010020308 Haipuaena Stream, S-8 Intake, Spreckels Ditch, Feb. 3, 2010. 
Compiled from the original m2ts files: 20100203124953, 20100203125140. 

2010020309 Puohokamoa Stream, K-33 Intake, Koolau Ditch, Feb. 3, 2010. 
Compiled from the original m2ts files: 20100203130138, 20100203134856, 20100203135408. 

2010020310 Puohokamoa Stream, S-9 Intake, Spreckels Ditch, Feb. 3, 2010. 
Compiled from the original m2ts files: 20100203140514. 
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2010020311 Punalau/Kolea Stream, ML-1 Intake, Manuel Luis Ditch, Feb. 3, 2010. 
Compiled from the original m2ts files: 20100203144409, 20100203144524, 20100203145606. 

2010020312 Haipuaena Stream, ML-2 Intake, Manuel Luis Ditch, Feb. 3, 2010. 
Compiled from the original m2ts files: 20100203151023. 

2010020313 Puohokamoa Stream, ML-3 Intake, Manuel Luis Ditch, Feb. 3, 2010. 
Compiled from the original m2ts files: 20100203152734, 20100203153033. 

2010020314 Wahinepee Stream, ML-5 Intake, Manuel Luis Ditch, Feb. 3, 2010. 
Compiled from the original m2ts files: 20100203160306. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:
FI2010020201 GPS shapefile provided by DAR for field investigations FI2010020201, FI2010020301, FI2010020401.  

See DAR report for specific waypoint information. 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
    

Attachments:
Brief Description:
1. Image Contact Sheet 
2. Diversion Sketches 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2010020401 (East Maui, Diversions) 

Date of Field Investigation: February 4, 2010 Time (24-hour): 0730 - 1430 
CWRM Staff: Dean Uyeno, Diane England, and Chui Ling Cheng 
Individuals Present: DAR Staff – Lance Nishiura 

EMI Staff – Garret Hew, Mark Vaught, Henry Robello  
Hydrologic Unit: East Maui 
Stream Name: Multiple Streams 
Findings:
The purpose of this field visit was to document the physical dimensions of and how water flows past the EMI diversion 
structures in 17 petitioned streams in east Maui.  The streams include Alo, Waikamoi, Wahinepee, Puohokamoa, 
Haipuaena, Punalau/Kolea, Honomanu, Nuaailua, West Wailuaiki, East Wailuaiki, Kopiliula, Waiohue, Paakea, 
Waiaaka, Kapaula, Hanawi, and Makapipi.  Documentation was completed in three days.  The following is a list of 
streams and the respective diversions that staff visited on the third day of the field visit. 

1. Waikamoi Stream, C-1 intake into Center Ditch. 
Diversion structure consists of a 80 feet (L) x 6 feet (H) dam.  Intake and sluice gate (3.8 x 4.7 feet, W x H) 
situate on the left stream bank.  The dividing wall is 50 feet (L) x 3 feet (H), and has three openings with 
diameter of 0.6 feet.  This section of the Waikamoi Stream is used for conveying water from the Manuel 
Luis Ditch to the Center Ditch.  Downstream from the diversion, Waikamoi Stream was dry but would 
continue as a waterfall when there is flow. 

2. Alo Stream (tributary to Waikamoi), W-1 intake into Wailoa Ditch. 
Diversion structure consists of a 36 feet (L) x 8 feet (H) dam.  The intake grate (8 x 10 feet) spans across 
the stream channel and is about 6.5 feet above the stream.  The control gate, gravel basin, and two sluice 
gates (3 x 3 feet, W x H) are situated on the left stream bank.  This section of Alo Stream is used to convey 
water from Spreckels Ditch to the Wailoa Ditch. 

3. Alo Stream (tributary to Waikamoi), NH-1 intake into New Hamakua Ditch. 
Diversion structure consists of a 10 feet tall curved dam, of about 26 feet from the intake to the sluice gate.  
The dividing wall (43 feet in length) and the intake (5 x 2.2 feet, W x H) are situated on the left stream 
bank.  The sluice gate (3 x 4.4 feet, W x H) is on the right stream bank.  During normal flows, much of the 
water from Alo Stream has already been diverted at the Wailoa Ditch level.  Therefore, this stretch of the 
stream is most often dry.  However during high flows, when the Wailoa Ditch is full, the excess water from 
the Wailoa Ditch and the stream itself is diverted into the New Hamakua Ditch via this intake.  Alo Stream 
was dry downstream from this diversion and would continue as a waterfall if flow was present.     

4. Waikamoi Stream, W-2 intake into Wailoa Ditch. 
Diversion structure consists of a 50 feet (L) x 4 feet (H) dam.  The dividing wall, about 41 feet in length and 
2.1 feet in height, is on the left stream bank.  Water flows into two inlets and is transported to the Wailoa 
Ditch further downstream (by the swinging bridge).  A minor diversion is located on the right stream bank.  
At the Wailoa Ditch by the swinging bridge, the radio gate (with float chamber) controls the water entering 
the New Hamakua Ditch (via a cross-tunnel) when Wailoa Ditch is full.  The two sluice gates are 4 x 4 feet 
(W x H).  Waikamoi Stream was dry downstream from the diversion.        

5. Waikamoi Stream, Skimming Dam Intake (S-10 intake) into Spreckels Ditch. 
Diversion structure consists of a 31 feet (L) x 4.7 feet (H) dam.  The dividing wall is 41 feet (L) x 1.8 feet 
(H) and has one opening that is 3 inches wide.  The intake (6.8 x 4 feet, W x H) is located on the left 
stream bank, with no sluice gate.  This diversion diverts excess water from Waikamoi to Kolea Stream.  
The stream was dry downstream from the diversion.  

6. Kolea Stream, Kolea Power House Intake (K-32 intake) into Koolau Ditch.  
Diversion structure consists of a 50 feet (L) x 13 feet (H) dam with the intake grate (17 x 28 feet), control 
gate (9.5 x 1.3 feet, W x H), dividing wall, and gravel basin on the left stream bank.  There are two sluice 
gates on the left stream bank, each 3.6 feet wide x 5 feet high.  Kolea Stream was dry downstream from 
the diversion.  The power house was no longer in operation.   

Staff concluded the field visit at 1430 hours. 
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Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20100204003 Diversion structure (C-1 intake into Center Ditch) on the left bank of Waikamoi Stream. 
20100204004 Waikamoi Stream downstream from the diversion (C-1 intake). 
20100204005 Waikamoi Stream upstream from the diversion (C-1 intake). 
20100204006 Dividing wall and C-1 intake into Center Ditch on the left bank of Waikamoi Stream. 
20100204007 Sluice gate of the C-1 intake into Center Ditch on the left bank of Waikamoi Stream. 
20100204008 Sluice gate of the C-1 intake into Center Ditch on the left bank of Waikamoi Stream. 
20100204009 Diversion structure (C-1 intake into Center Ditch) on the left bank of Waikamoi Stream. 
20100204010 Waikamoi Stream downstream from the diversion (C-1 intake). 
20100204016 W-1 intake into Wailoa Ditch on Alo Stream. 
20100204017 Control gate and gravel basin of the diversion (W-1 intake) on the left bank of Alo Stream. 
20100204018 Alo Stream upstream from the diversion (W-1 intake). 
20100204019 W-1 intake into Wailoa Ditch on Alo Stream.  The intake spans across the stream channel. 
20100204020 W-1 intake into Wailoa Ditch on Alo Stream.  The intake spans across the stream channel. 
20100204021 Diversion dam of the W-1 intake into Wailoa Ditch on Alo Stream. 
20100204022 Sluice gates of the diversion structure (W-1 intake) on the left bank of Alo Stream. 
20100204023 Diversion structure (W-1 intake) on Alo Stream. 
20100204024 Diversion structure (W-1 intake) on Alo Stream. 
20100204025 Alo Stream upstream from diversion (W-1 intake). 
20100204026 Diversion structure (NH-1 intake into New Hamakua Ditch) on Alo Stream. 
20100204027 Diversion dam of the NH-1 intake into New Hamakua Ditch on Alo Stream. 
20100204028 Dividing wall, gravel basin, and intake of the diversion (NH-1 intake) on the left bank of Alo Stream. 
20100204029 Alo Stream downstream from the NH-1 intake into New Hamakua Ditch. 
20100204031 Diversion structure (NH-1 intake into New Hamakua Ditch) on Alo Stream. 
20100204032 Dividing wall and intake of the diversion (NH-1 intake) on the left bank of Alo Stream. 
20100204033 Alo Stream downstream from the NH-1 intake into New Hamakua Ditch. 
20100204034 Swinging bridge on the way to the W-2 intake into Wailoa Ditch on Waikamoi Stream. 
20100204036 Waikamoi Stream upstream from the W-2 intake into Wailoa Ditch. 
20100204037 Gravel basin, dividing wall, and W-2 intake into Wailoa Ditch on the left bank of Waikamoi Stream. 
20100204038 Diversion dam and downstream view of Waikamoi Stream at the W-2 intake diversion structure. 
20100204040 W-2 intake into Wailoa Ditch on the left bank of Waikamoi Stream. 
20100204042 W-2 intake into Wailoa Ditch on the left bank of Waikamoi Stream. 
20100204043 Waikamoi Stream downstream from the sluice gates of the W-2 intake diversion structure. 
20100204044 Radio control gate of the W-2 intake diversion structure on Waikamoi Stream. 
20100204045 Waikamoi skimming dam of the S-10 intake into Spreckels Ditch on Waikamoi Stream. 
20100204046 S-10 intake into Spreckels Ditch on the left bank of Waikamoi Stream. 
20100204047 Waikamoi Stream upstream from the S-10 intake into Spreckels Ditch. 
20100204048 Waikamoi Stream downstream from the S-10 intake into Spreckels Ditch. 
20100204049 Waterfall on Waikamoi Stream upstream from the S-10 intake into Spreckels Ditch. 
20100204050 Waikamoi skimming dam, dividing wall, and gravel basin of the S-10 intake into Spreckels Ditch on 

Waikamoi Stream. 
20100204054 Diversion structure (K-32 intake into Koolau Ditch) on the left bank of Kolea Stream. 
20100204055 Diversion dam of the K-32 intake into Koolau Ditch of Kolea Stream. 
20100204056 K-32 intake into Koolau Ditch of Kolea Stream. 
20100204057 K-32 intake into Koolau Ditch of Kolea Stream. 
20100204059 Sluice gate of the K-32 diversion intake into Koolau Ditch of Kolea Stream. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
    

Attachments:
Brief Description:
1. Image Contact Sheet 
2. Diversion Sketches 
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Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2010062301 (East Maui) 

Date of Field Investigation: June 23, 2010 Time (24-hour): 0600 - 1100 
CWRM Staff: Ken Kawahara, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: DAR Staff – Robert Nishimoto, Glenn Higashi 

USGS Staff - Clarence (Buzz) Edwards, Richard Castro 
EMI Staff – Garret Hew, Mark Vaught, Henry Robello 

Hydrologic Unit: Honopou 
Stream Name: Honopou Stream 
Findings:
Staff arrived in Maui at 0600 hours. 

The purpose of this field investigation was to visit the diversion modification at New Hamakua Ditch on Honopou 
Stream, and to document flow release at the Wailoa Ditch on Honopou Stream.  At 0730 hours, staff met with EMI 
staff and the Honopou residents at the Haiku Ditch on Honopou Stream.  From there, everyone drove to the Lowrie 
Ditch for a pre-release flow measurement.  USGS staff selected a measurement cross section upstream from the 
Lowrie Ditch intake on Honopou Stream.  Flow measurement was completed in 20 minutes.  The estimated discharge 
was 0.45 cubic feet per second (0.29 million gallons per day). 

At 0930 hours, staff arrived at the New Hamakua Ditch on Honopou Stream.  The EMI staff had modified this diversion 
the previous week in an effort to allow water to flow downstream first before going into the ditch.  Refer to the Image 
Contact Sheet for pictures of the diversion modification.  At 0955 hours, streamflow was released from the sluice gate 
at the Wailoa Ditch diversion on Honopou Stream.  By 1053 hours, streamflow reached the diversion dam of the New 
Hamakua Ditch on Honopou Stream.  Staff departed Honopou Stream at 1130 hours. 

* Note: Post-release flow measurement was conducted the following day. 

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20100623002 USGS staff conducting pre-release flow measurement upstream from the Lowrie Ditch intake on Honopou 

Stream.
20100623004 USGS staff conducting pre-release flow measurement upstream from the Lowrie Ditch intake on Honopou 

Stream.
20100623008 Measurement cross section for the pre-release flow measurement upstream from the Lowrie Ditch intake 

on Honopou Stream. 
20100623014 Modification of the New Hamakua Ditch intake on Honopou Stream. 
20100623015 Pond downstream from the New Hamakua Ditch intake on Honopou Stream. 
20100623016 Modification of the New Hamakua Ditch intake on Honopou Stream. 
20100623018 Modification of the New Hamakua Ditch intake on Honopou Stream. 
20100623022 Honopou Stream downstream from the Wailoa Ditch intake. 
20100623024 Wailoa Ditch intake on Honopou Stream. 
20100623025 Honopou Stream upstream from the New Hamakua Ditch intake. 
20100623026 EMI staff opening the sluice gate at the Wailoa Ditch diversion on Honopou Stream. 
20100623029 EMI staff opening the sluice gate at the Wailoa Ditch diversion on Honopou Stream. 
20100623030 Flow release from the sluice gate at the Wailoa Ditch diversion on Honopou Stream. 
20100623031 Flow release from the sluice gate at the Wailoa Ditch diversion on Honopou Stream. 
20100623032 Flow release from the sluice gate at the Wailoa Ditch diversion on Honopou Stream. 
20100623035 The community witnessed the flow release from the sluice gate at the Wailoa Ditch diversion on Honopou 

Stream.
20100623037 Flow release from the sluice gate at the Wailoa Ditch diversion on Honopou Stream. 
20100623038 Flow release from the sluice gate at the Wailoa Ditch diversion on Honopou Stream. 
20100623040 CWRM staff taking measurements of the sluice gate at the Wailoa Ditch diversion on Honopou Stream. 
20100623041 CWRM staff taking measurements of the sluice gate at the Wailoa Ditch diversion on Honopou Stream. 
20100623042 CWRM staff taking measurements of the sluice gate at the Wailoa Ditch diversion on Honopou Stream. 
20100623044 CWRM staff taking measurements of the sluice gate at the Wailoa Ditch diversion on Honopou Stream. 
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20100623046 Behind the sluice gate at the Wailoa Ditch diversion on Honopou Stream. 
20100623051 Flow reaching the diversion dam of the New Hamakua Ditch intake on Honopou Stream. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
    

Attachments:
Brief Description:
1. Image Contact Sheet 
2. Discharge Summary 

Recommendations: 
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FI Form 04/13/2006

STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2010062302 (East Maui) 

Date of Field Investigation: June 23, 2010 Time (24-hour): 1130 - 1630 
CWRM Staff: Ken Kawahara, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: DAR Staff – Robert Nishimoto, Glenn Higashi 

USGS Staff - Clarence (Buzz) Edwards, Richard Castro 
EMI Staff – Garret Hew, Mark Vaught, Henry Robello 

Hydrologic Unit: Multiple
Stream Name: West Wailuaiki, East Wailuaiki, and Waikamoi Streams 
Findings:
The purpose of this field investigation was to show DAR staff the diversions that need to be modified according to the 
May Commission decision on implementing interim IFS for 6 east Maui streams: Waikamoi, West Waikuaiki, East 
Waikuaiki, Waiohue, Hanawi, and Makapipi streams.  For this field investigation, staff visited the following sites: 

1. Koolau Ditch intake on West Wailuaiki Stream 
2. Koolau Ditch intake on East Wailuaiki Stream 
3. Center Ditch intake on Waikamoi Stream 

After seeing some of the diversions, DAR proposed a few solutions for meeting seasonal flow requirements.  In the 
wet season, EMI will likely open sluice gates to meet the interim IFS.  In the dry season, EMI could install pipes that 
would convey water from an upstream location and drop water onto the dam wall to create a wetted pathway allowing 
for the upstream migration of native fauna.  DAR would field test this method to confirm its feasibility.   

Staff concluded the field investigation at 1630 hours. 

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
    

Attachments:
Brief Description:

Recommendations: 

FI2010062302 - Page 1 of 1
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2010062401 (East Maui, Makapipi) 

Date of Field Investigation: June 24, 2010 Time (24-hour): 0830 - 1000 
CWRM Staff: Ken Kawahara, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: DAR Staff – Robert Nishimoto, Glenn Higashi 

USGS Staff - Clarence (Buzz) Edwards, Richard Castro 
EMI Staff – Garret Hew, Mark Vaught, Henry Robello 

Hydrologic Unit: Makapipi 
Stream Name: Makapipi Stream 
Findings:
The purpose of this field visit was to accompany USGS staff in selecting potential sites for monitoring interim IFS on 
Makapipi Stream.  In a previous site visit, USGS staff selected a site about 100 feet upstream from Hana Highway as 
the interim IFS location.  During this field visit, USGS staff selected a second location for the installation of a second 
staff gage for the purpose of providing the Nahiku residents a way to monitor the flow in the stream.  The second staff 
gage would be located by the bridge on Lower Nahiku Road. 

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20100624001 Makapipi Stream upstream from the bridge on Lower Nahiku Road. 
20100624002 Makapipi Stream at the bridge on Lower Nahiku Road. 
20100624008 Potential site for the second staff gage on Makapipi Stream immediately downstream from the bridge on 

Lower Nahiku Road. 
20100624011 Very flow in Makapipi Stream downstream from the bridge on Lower Nahiku Road. 
20100624013 Potential site for the second staff gage on Makapipi Stream viewed from the bridge on Lower Nahiku Road.

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
    

Attachments:
Brief Description:
1. Image Contact Sheet 

Recommendations: 

FI2010062401 - Page 1 of 2
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Image Contact Sheet
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2010062402 (East Maui) 

Date of Field Investigation: June 24, 2010 Time (24-hour): 1000 - 1300 
CWRM Staff: Ken Kawahara, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: DAR Staff – Robert Nishimoto, Glenn Higashi 

USGS Staff - Clarence (Buzz) Edwards, Richard Castro 
EMI Staff – Garret Hew, Mark Vaught, Henry Robello 

Hydrologic Unit: Hanawi, Waiohue 
Stream Name: Hanawi and Waiohue Streams 
Findings:
The purpose of this field investigation was 1) to show DAR staff the diversions that need to be modified according to 
the May Commission decision on implementing interim IFS for 6 east Maui streams - Waikamoi, West Waikuaiki, East 
Waikuaiki, Waiohue, Hanawi, and Makapipi streams; and 2) to accompany USGS staff in selecting potential sites for 
monitoring interim IFS. 

At 1000 hours, staff arrived at the Koolau Ditch diversion intake on Hanawi Stream.  DAR staff inspected the diversion 
and proposed that EMI could use the existing pipes for the minor diversion and drop water onto the dam wall to create 
a wetted pathway allowing for the upstream migration of native fauna.  DAR would field test this method to determine 
its feasibility. 

At 1200 hours, staff arrived at Pua Kaa State Park and walked to Waiohue Stream for the purpose of selecting a site 
for monitoring interim IFS established at the May Commission meeting.  USGS staff selected a site beneath Hana 
Highway on the right stream bank for installation of a staff gage. 

At 1230 hours, staff left Pua Kaa State Park and headed for the Koolau Ditch diversion intake on Waiohue Stream.  
DAR staff inspected the diversion and proposed that in the wet season, EMI could open sluice gates to meet the 
interim IFS.  In the dry season, EMI could install pipes that would convey water from an upstream location and drop 
water onto the dam wall to create a wetted pathway allowing for the upstream migration of native fauna.  DAR would 
field test this method to determine its feasibility. 

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20100624016 Minor diversion intake at the tributary of Hanawi Stream. 
20100624019 Minor diversion intake from a tributary of Hanawi Stream dropped into the Koolau Ditch by the major 

diversion. 
20100624020 Minor diversion intake from a tributary of Hanawi Stream dropped into the Koolau Ditch by the major 

diversion. 
20100624022 Hanawi Stream upstream from the Koolau Ditch intake. 
20100624028 Potential site for installation of a staff gage on Waiohue Stream, beneath Hana Highway. 
20100624033 Waiohue Stream upstream from Hana Highway. 
20100624034 Waterfall on Waiohue Stream upstream from the Koolau Ditch intake. 
20100624036 Koolau Ditch intake diversion dam on Waiohue Stream. 
20100624037 Koolau Ditch intake on Waiohue Stream. 
20100624040 Waiohue Stream downstream from the Koolau Ditch intake. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
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Attachments:
Brief Description:
1. Image Contact Sheet 

Recommendations: 
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STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT
Stream Protection and Management Branch

FIELD INVESTIGATION REPORT 
FI2010062303 (East Maui, Honopou) 

Date of Field Investigation: June 24, 2010 Time (24-hour): 1500 - 1600 
CWRM Staff: Ken Kawahara, Dean Uyeno, and Chui Ling Cheng 
Individuals Present: DAR Staff – Glenn Higashi 

USGS Staff - Clarence (Buzz) Edwards, Richard Castro 
EMI Staff – Garret Hew, Henry Robello 

Hydrologic Unit: Honopou 
Stream Name: Honopou Stream 
Findings:
The purpose of this field investigation was to conduct a flow measurement following yesterday’s release on Honopou 
Stream.  Prior to the release, discharge on Honopou Stream upstream from the Lowrie Ditch intake was 0.45 cubic 
feet per second (0.29 million gallons per day).   

At 1600 hours, staff arrived at Honopou Stream upstream from the Lowrie Ditch intake to conduct a post-release 
discharge measurement.  USGS staff measured the flow at the same cross section that was used for the pre-release 
measurement.  The post-release measurement was 2.03 cubic feet per second (1.31 million gallons per day), almost 
five times the pre-release flow measurement.  This increase in flow can be attributed to the flow release at Wailoa 
Ditch and rainfall that occurred the previous night. 

Staff concluded the field investigation at 1600 hours. 

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description:
20100624056 USGS staff conducting flow measurement on Honopou Stream upstream from Lowrie Ditch intake. 

GPS Listing: 
Shapefiles: (List file names of all shapefiles created and a brief description of each)
File Name: Brief Description:

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each)
WP No. Latitude Longitude Brief Description:
    

Attachments:
Brief Description:
1. Image Contact Sheet 
2. Discharge Summary 

Recommendations: 

FI2010062403 - Page 1 of 3



20100624056.jpg

Image Contact Sheet

FI2010062403 - Page 2 of 3



A
qu

aC
al

c 
Pr

o 
D

is
ch

ar
ge

 S
um

m
ar

y
G

ag
e 

ID
:

LO
W

R
IE

U
se

r I
D

:
R

IC
H

B
eg

 T
im

e:
06

/2
4/

10
 1

5:
06

D
is

ch
ar

ge
 S

um
m

ar
y

M
ea

su
re

m
en

t I
nf

or
m

at
io

n
M

et
er

 In
fo

rm
at

io
n

V
er

tic
al

 C
ou

nt
:

15
E

nd
 T

im
e:

06
/2

4/
10

 1
5:

21
M

ea
su

re
 ti

m
e:

40
M

et
er

 n
am

e:
B

U
ZZ

M
A

G
S

ec
tio

n 
V

el
oc

ity
:

1.
33

M
ea

s 
Ti

m
e:

0.
25

M
ea

su
re

 s
ta

nd
ar

d:
S

A
E

M
et

er
 id

:
P

05
41

0
S

ec
tio

n 
W

id
th

:
2.

90
S

ec
tio

n 
D

iff
:

2.
03

M
ea

su
re

 e
qu

ip
m

en
t:

To
pS

et
 R

od
M

et
er

 ty
pe

:
P

Y
G

M
Y

S
ec

tio
n 

A
re

a:
1.

53
B

eg
 G

ag
e 

he
ig

ht
:

0.
00

S
ou

nd
in

g 
W

ei
gh

t:
N

A
M

et
er

 S
ta

nd
ar

d:
S

A
E

S
ec

tio
n 

Q
:

2.
03

E
nd

 G
ag

e 
he

ig
ht

:
0.

00
M

ea
su

re
 ic

e:
N

o
M

et
er

 R
ev

s/
P

ul
se

s:
1/

1
S

ec
tio

n 
D

iff
:

2.
03

B
eg

 S
ta

ff 
he

ig
ht

:
0.

00
Fl

oo
d 

M
ea

su
re

m
en

t:
N

o
M

et
er

 C
on

st
.S

1:
0.

96
04

S
ec

tio
n 

P
ct

 E
rr

:
0.

00
%

E
nd

 S
ta

ff 
he

ig
ht

:
0.

00
Fl

oo
d 

C
oe

f:
0.

00
M

et
er

 C
on

st
.O

1:
0.

03
12

S
ec

tio
n 

Q
ua

lit
y:

na
E

st
im

at
ed

 Q
:

0.
00

M
ax

 V
er

tic
al

 Q
:

5%
M

et
er

 C
on

st
.C

1:
0.

00
00

S
ec

tio
n 

W
et

P
er

im
:

3.
59

A
dj

us
te

d 
Q

:
0.

00
P

er
ce

nt
 S

lo
pe

:
0.

00
M

et
er

 C
on

st
.S

2:
0.

00
00

S
ec

tio
n 

H
yd

 R
ad

:
0.

43
A

qu
aC

al
c

M
ea

su
re

 S
ta

rt 
at

:
LE

W
M

et
er

 C
on

st
.O

2:
0.

00
00

S
ec

tio
n 

M
an

ni
ng

:
0.

00
0

S
/N

:
00

00
00

F2
95

2F
M

et
er

 C
on

st
.C

1:
0.

00
00

S
ec

tio
n 

C
he

zy
:

0.
00

0
Fi

rm
w

ar
e 

V
er

si
on

:
A

Q
P

-1
V

1.
2.

1
M

et
er

 C
on

st
.S

3:
0.

00
00

Fi
le

 V
er

si
on

:
V

1.
5

M
et

er
 C

on
st

.O
3:

0.
00

00

Ve
rt

ic
al

N
um

be
r

D
is

ta
nc

e
To

ta
l

D
ep

th
Ic

e
D

ra
ft

Ef
fe

ct
iv

e
D

ep
th

O
bs

er
va

ti on
Lo

ca
tio

n
Ti

m
e

R
ev

ol
u

tio
ns

H
or

iz
A

ng
le

H
C

:V
F

M
et

ho
d

C
oe

f
C

lo
ck

Tm
e

M
ea

su
re d

Ve
lo

ci
ty

O
bs

Ve
lo

ci
ty

Ve
rt

ic
al

Ve
lo

ci
ty

Su
b-

se
ct

io
n

A
re

a

Su
b-

Se
ct

io
n Q

Su
b-

Se
ct

io
n 

%
 

of
 T

ot
al

 Q
1

0.
40

0.
00

0.
00

0.
00

E
0.

00
0

0
0.

00
0.

00
15

:0
6

   
  

   
  

0.
00

0.
00

0.
00

0.
00

%
 

2
0.

60
0.

40
0.

00
0.

40
0.

6
40

.2
5

69
0

1.
00

1.
00

15
:0

7
1.

68
1.

68
1.

68
0.

08
0.

13
6.

40
%

3
0.

80
0.

40
0.

00
0.

40
0.

6
40

.0
2

68
0

1.
00

1.
00

15
:0

8
1.

66
1.

66
1.

66
0.

08
0.

13
6.

40
%

4
1.

00
0.

45
0.

00
0.

45
0.

6
40

.0
4

76
0

1.
00

1.
00

15
:0

9
1.

85
1.

85
1.

85
0.

09
0.

17
8.

40
%

5
1.

20
0.

50
0.

00
0.

50
0.

6
40

.5
9

73
0

1.
00

1.
00

15
:1

0
1.

76
1.

76
1.

76
0.

10
0.

18
8.

90
%

6
1.

40
0.

63
0.

00
0.

63
0.

6
40

.4
2

41
0

1.
00

1.
00

15
:1

1
1.

01
1.

01
1.

01
0.

13
0.

13
6.

40
%

7
1.

60
0.

65
0.

00
0.

65
0.

6
40

.0
1

45
0

1.
00

1.
00

15
:1

2
1.

11
1.

11
1.

11
0.

13
0.

14
6.

90
%

8
1.

80
0.

70
0.

00
0.

70
0.

6
40

.2
0

59
0

1.
00

1.
00

15
:1

4
1.

44
1.

44
1.

44
0.

14
0.

20
9.

90
%

9
2.

00
0.

70
0.

00
0.

70
0.

6
40

.7
4

65
0

1.
00

1.
00

15
:1

5
1.

56
1.

56
1.

56
0.

14
0.

22
10

.8
0%

10
2.

20
0.

65
0.

00
0.

65
0.

6
40

.3
0

90
0

1.
00

1.
00

15
:1

6
2.

18
2.

18
2.

18
0.

13
0.

28
13

.8
0%

11
2.

40
0.

62
0.

00
0.

62
0.

6
40

.4
5

75
0

1.
00

1.
00

15
:1

7
1.

81
1.

81
1.

81
0.

12
0.

22
10

.8
0%

12
2.

60
0.

60
0.

00
0.

60
0.

6
40

.4
7

38
0

1.
00

1.
00

15
:1

8
0.

93
0.

93
0.

93
0.

12
0.

11
5.

40
%

13
2.

80
0.

60
0.

00
0.

60
0.

6
40

.8
4

23
0

1.
00

1.
00

15
:1

9
0.

57
0.

57
0.

57
0.

12
0.

07
3.

40
%

 
14

3.
00

0.
60

0.
00

0.
60

0.
6

42
.5

9
13

0
1.

00
1.

00
15

:2
1

0.
32

0.
32

0.
32

0.
15

0.
05

2.
50

%
 

15
3.

30
0.

00
0.

00
0.

00
0.

00
0

0
0.

00
0.

00
15

:2
1

   
  

   
  

0.
00

0.
00

0.
00

0.
00

%
 

R
e-

Ca
lc

ul
at

ed
 V

al
ue

s
O

rig
in

al
 A

qu
aC

al
c 

Va
lu

es

JB
S

 In
st

ru
m

en
ts

7/
26

/2
01

0
P

ag
e 

1 
of

 3

FI2010062403 - Page 3 of 3



FI Form 04/13/2006 

 STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT 
Stream Protection and Management Branch 
 

FIELD INVESTIGATION REPORT 
FI2010091501 (East Maui, Palahulu) 

 
Date of Field Investigation: September 15, 2010 Time (24-hour): 0830 - 1230 
CWRM Staff: Dean Uyeno and Chui Ling Cheng 
Individuals Present: EMI - Garret Hew and Nelson Akiu 

Keanae - Gladys Kanoa, Issac Kanoa, and Val Diehl 
Hydrologic Unit: Palauhulu 
Stream Name: Palauhulu Stream 
Findings: 
The purpose of this field visit was to survey Palauhulu Stream and identify the losing reaches of the stream.  Staff met 
with the Kanoa’s, Val, and EMI staff at the entrance to Piinaau Road.  After driving a short distance on the EMI access 
Road, everyone began hiking from the road across the field to “Big Pond” which was dry (see photo 20100915001).  
Everyone continued to cross the field in the downstream direction until reaching the top of the waterfall at Store Spring 
on Palauhulu Stream, about 0.5 miles upstream from Hana Highway (see photo 20100915006).  The stream was dry 
above the waterfall but the spring down below had flow (see photo 20100915002).   
 
Afterwards, Issac Kanoa lead the group to “Opae Pond” where the Kanoa’s collect opae.  In the past, Issac has seen 
water flow into the pond but not out of the pond.  However on the day of the field visit, water was flowing out of the 
pond (see photo 20100915011).  Staff began hiking downstream from the “Opae Pond” for about 600 feet where the 
flow in the stream decreased significantly (see photo 20100915015).  Issac Kanoa was able to find a trail that lead the 
group back to the EMI road where the cars were parked. 
 
Everyone continued in the upstream direction by car and reached a possible old USGS gaging station location with a 
weir (see photo 20100915017).  This is located about 0.6 miles upstream from the “Opae Pond”. 
 
Prior to departing Keanae, CWRM staff recorded the gage height of the staff gage on Palauhulu Stream by Hana 
Highway.  The gage height reading on Palauhulu Stream was 2.06 feet at 1228 hours.     
 

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description: 
20100915001 “Big Pond” on Palauhulu Stream, about 0.8 miles upstream from Hana Highway 
20100915002 Top of the waterfall at Store Spring on Palauhulu Stream, about 0.5 miles upstream from Hana Highway 
20100915003 Top of the waterfall at Store Spring on Palauhulu Stream, about 0.5 miles upstream from Hana Highway 
20100915004 Top of the waterfall at Store Spring on Palauhulu Stream, about 0.5 miles upstream from Hana Highway 
20100915005 Top of the waterfall at Store Spring on Palauhulu Stream, about 0.5 miles upstream from Hana Highway 
20100915006 Upstream of the waterfall at Store Spring on Palauhulu Stream, about 0.5 upstream miles from Hana 

Highway 
20100915007 Top of the waterfall at Store Spring on Palauhulu Stream, about 0.5 miles upstream from Hana Highway 
20100915008 Upstream of the waterfall at Store Spring on Palauhulu Stream, about 0.5 upstream miles from Hana 

Highway 
20100915009 Upstream of the waterfall at Store Spring on Palauhulu Stream, about 0.5 upstream miles from Hana 

Highway 
20100915010 Everyone that was present at the site visit 
20100915011 “Opae Pond” on Palauhulu Stream where the Kanoas collect opae, about 1.6 miles from Hana Highway 
20100915012 “Opae Pond” on Palauhulu Stream where the Kanoas collect opae, about 1.6 miles from Hana Highway 
20100915013 “Opae Pond” on Palauhulu Stream where the Kanoas collect opae, about 1.6 miles from Hana Highway 
20100915014 “Opae Pond” on Palauhulu Stream where the Kanoas collect opae, about 1.6 miles from Hana Highway 
20100915015 Palauhulu Stream downstream from “Opae Pond” where the stream is losing, about 600 feet downstream 

from “Opae Pond” 
20100915016 Palauhulu Stream downstream from “Opae Pond” where the stream is losing, about 600 feet downstream 

from “Opae Pond” 
20100915017 Upper Palauhulu Stream where there was a possible USGS gaging station, about 0.6 miles upstream from 

“Opae Pond” 
20100915018 Upper Palauhulu Stream where there was a possible USGS gaging station, about 0.6 miles upstream from 

“Opae Pond” 
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20100915019 Palauhulu Stream downstream from the USGS gaging station weir, about 0.6 miles upstream from “Opae 
Pond” 

20100915020 Palauhulu Stream downstream from the USGS gaging station weir, about 0.6 miles upstream from “Opae 
Pond” 

20100915022 Staff gage on Palauhulu Stream by Hana Highway 
20100915023 Palauhulu Stream (Ching’s pond) downstream from the staff gage 
20100915024 Staff gage on Palauhulu Stream by Hana Highway 
20100915025 Palauhulu Stream below Hana Highway 
20100915026 Staff gage on Palauhulu Stream by Hana Highway 
20100915027 Staff gage on Palauhulu Stream by Hana Highway 
20100915028 Staff gage on Palauhulu Stream by Hana Highway 
 

GPS Listing: 

Shapefiles: (List file names of all shapefiles created and a brief description of each) 
File Name: Brief Description: 
FI2010091501.shp  
 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each) 
WP No. Latitude Longitude Brief Description: 
047 20.8460164 -156.14659103 “Big Pond” on Palauhulu Stream, about 0.8 miles from Hana Highway 
048 20.85009671 -156.14511221 Top of the waterfall at Store Spring on Palauhulu Stream, about 0.5 

miles from Hana Highway 
049 20.83565284 -156.15022349 “Opae Pond” on Palauhulu Stream where the Kanoas collect opae, 

about 1.6 miles from Hana Highway 
050 20.83688197 -156.14865507 Palauhulu Stream downstream from “Opae Pond” where the stream is 

losing, about 600 downstream from “Opae Pond” 
051 20.83011392 -156.15551054 Upper Palauhulu Stream where there was a possible USGS gaging 

station, about 0.6 miles upstream from “Opae Pond” 
 

Attachments: 
Brief Description: 
1. Image Contact Sheet 
 

Recommendations: 
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20100915004.JPG 20100915005.JPG 20100915006.JPG
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 STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT 
Stream Protection and Management Branch 
 

FIELD INVESTIGATION REPORT 
FI2010101401 (East Maui, transducers) 

 
Date of Field Investigation: October 14, 2010 Time (24-hour): 0800 - 1500 hours 
CWRM Staff: Dean Uyeno and Chui Ling Cheng 
Individuals Present:  
Hydrologic Unit: Multiple - Honopou, Piinaau, and Wailuanui 
Stream Name: Multiple - Honopou, Palauhulu, and Wailuanui Streams 
Findings: 
The purpose of this field visit was to install pressure transducers and field cameras at the staff gage locations on 
Honopou, Palauhulu, and Wailuanui Streams.  A pressure transducer measures the gage height or the level of water 
in the stream.  All the pressure transducers deployed in this field visit were set to start taking measurements on 
October 15 at 1 AM in hourly frequency.  The field cameras were installed to monitor the gage height readings on the 
staff plate so that the readings could be correlated to the gage height measurements recorded by the pressure 
transducer.  The field cameras were set to take one photo at noon each day.  Staff did not deploy a field camera at 
Wailuanui Stream.   
 
On Honopou Stream, staff installed the transducer on the outer bank side of the staff plate.  The camera was installed 
on the mango tree located at the left streambank. 
 
On Palauhulu Stream, staff installed the transducer on the right streambank next to the staff plate.  The camera was 
installed on a rock wall at the left streambank. 
 
On Wailuanui Stream, staff installed the transducer on the right streambank next to the staff plate.  Staff did not deploy 
a field camera at Wailuanui Stream. 
 
Staff plans to retrieve the data on a quarterly basis. 
 

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description: 
20101014001 Interim IFS site on Honopou Stream downstream from Haiku Ditch 
20101014002 Staff gage and transducer at the interim IFS site on Honopou Stream downstream from Haiku Ditch 
20101014003 Field camera installed on a mango tree at the interim IFS site on Honopou Stream downstream from Haiku 

Ditch 
20101014004 Field camera at the interim IFS site on Palauhulu Stream 
20101014005 CWRM staff installing a field camera at the interim IFS site on Palauhulu Stream 
20101014006 Staff gage and transducer at the interim IFS site on Palauhulu Stream 
20101014007 Field camera at the interim IFS site on Palauhulu Stream 
20101014008 CWRM staff installing a field camera at the interim IFS site on Palauhulu Stream 
20101014009 CWRM staff installing a field camera at the interim IFS site on Palauhulu Stream 
20101014010 CWRM staff installing a field camera at the interim IFS site on Palauhulu Stream 
20101014011 CWRM staff installing a field camera at the interim IFS site on Palauhulu Stream 
 

GPS Listing: 

Shapefiles: (List file names of all shapefiles created and a brief description of each) 
File Name: Brief Description: 
--  
 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each) 
WP No. Latitude Longitude Brief Description: 
--    
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Attachments: 
Brief Description: 
1. Image Contact Sheet 
 

Recommendations: 
 

 



20101014001.JPG 20101014002.JPG 20101014003.JPG

20101014004.JPG 20101014005.JPG 20101014006.JPG

20101014007.JPG 20101014008.JPG 20101014009.JPG

20101014010.JPG 20101014011.JPG



20101207001.JPG 20101207002.JPG

20101207003.JPG 20101207004.JPG

20101207005.JPG 20101207006.JPG



20101207007.JPG 20101207008.JPG

20101207009.JPG 20101207010.JPG

20101207011.JPG 20101208001.JPG



20101208002.JPG 20101208003.JPG

20101208004.JPG 20101208005.JPG

20101208006.JPG



20101207012.JPG 20101207013.JPG

20101207014.JPG 20101207015.JPG

20101207016.JPG 20101207017.JPG



20101207018.JPG 20101207019.JPG

20101207020.JPG 20101207021.JPG

20101207022.JPG



20101208007.JPG 20101208008.JPG

20101208009.JPG 20101208010.JPG

20101208011.JPG



20101208012.JPG 20101208013.JPG

20101208014.JPG
20101208015.JPG

20101208016.JPG 20101208017.JPG



20101208018.JPG
20101208019.JPG

20101208020.JPG
20101208021.JPG

20101208022.JPG 20101208023.JPG



20101208024.JPG



20110216001.jpg 20110216002.jpg

20110216003.jpg 20110216004.jpg

20110216005.jpg
20110216006.jpg



20110216007.jpg



20110216008.jpg
20110216009.jpg

20110216010.jpg 20110216011.jpg

20110216012.jpg 20110216013.jpg



20110216014.jpg 20110216015.jpg

20110216016.jpg



FI Form 04/13/2006 

FOR STAFF USE ONLY

 
 
File ID:  

 STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT 
Stream Protection and Management Branch 
 

FIELD INVESTIGATION REPORT 
FI2011042601 Doc ID:  

 
Date of Field Investigation: 04/26/2011 Time (24-hour): 0825 
CWRM Staff: Dean Uyeno 
Individuals Present: Division of Aquatic Resources: Robert Nishimoto, Glenn Higashi, Skippy Hau 

East Maui Irrigation Co. (EMI): Garret Hew, Mark Vaught, Kai Andaya 
Reference:  
TMK Parcels (9-digit):  
Findings: 
The purpose of this field investigation was to meet with DAR and EMI staff in the field to discuss and agree upon 
specific diversion modifications to achieve biological connectivity for streams in East Maui.  The proposed modifications 
are listed below by location and may be subject to change based on the actual conditions encountered during site-
specific reconnaissance, fabrication, and installation/construction. 
 
Hanawi Stream at Koolau Ditch Intake: 
 There are currently two 6 in. PVC pipes on the right bank of the diversion structure which convey water from other 

(i.e., spring/seep) sources.  These sources are considered minor diversions not directly from Hanawi Stream.  EMI 
plans to extend one of the existing pipes with elbows and short sections of pipe and secured along the sluice gate 
structure to drop water onto the top of the diversion dam. 

 
 

Diversion dam with minor diversion pipes in the foreground.  View from the opposite (left) bank of Hanawi Stream. 
 
Waiohue Stream at Koolau Ditch Intake: 
 At the time of this site visit, the level of the water was approximately 3 ft. below the concrete dam structure. 
 EMI also intends to construct a pipe along one of the stream banks starting from atop the waterfall to drop water onto 

the top of the diversion dam.  The pipe installation initially discussed in the field was the right bank; however, EMI will 
scout trails to the top of the waterfall to determine the best route to convey the pipe. 

 
 
 
 
 
 
 
 
 
 

Dam

Sluice gate 
control structure 

Intakes 
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Waterfall and pool upstream of the Waiohue Stream diversion intake.  Diversion intake and dam structure on Waiohue Stream. 
 

Panoramic view of right bank of Waiohue Stream with waterfall and diversion intake (left), and possible location for bypass pipe installation. 
 
East Wailuaiki Stream at Koolau Ditch Intake: 
 EMI plans to install a pipe along the right bank of East Wailuaiki Stream starting from a section of stream higher in 

elevation than the height of the diversion dam.  Water from the pipe will be dropped onto the top of the diversion dam 
approximately 5 ft. from the right bank of the stream. 

 
 

Diversion dam on the right bank of East Wailuaiki Stream.  Upstream view of dam (left) and sluice gate/intake structure (right). 
 
 
 

Right bank 
of dam

Upstream area 
for start of pipe 

Diversion intake 

Intake structure

Diversion dam 
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West Wailuaiki Stream at Koolau Ditch Intake: 
 EMI plans to install a pipe along the left bank of West Wailuaiki Stream from atop the waterfall and drop water onto 

the top of the diversion dam nearest the left bank.  EMI will scout trails to the top of the waterfall to determine the best 
route to convey the pipe.  This site may require “trial-and-error” due to high flow events and the stability of the 
installation. 

 
 

Diversion dam facing the left bank of West Wailuaiki Stream.  Upstream view of sluice gate/intake structure (left) and dam (center). 
 

Panoramic view of left bank of West Wailuaiki Stream with waterfall and diversion dam (right), and possible location for bypass pipe installation. 
 
Waikamoi Stream at Center Ditch Intake: 
 No action is proposed for this stream, since the dry season interim instream flow standard is 0 cfs. 
 

 

Manual Luis Ditch drops water into Waikamoi Stream on the right bank. Upstream view of Waikamoi Stream and diversion dam from left bank. 
 

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description: 
20110426001 Koolau Ditch diversion intake on Hanawi Stream towards the right bank, with diversion dam at center. 
20110426002 The Koolau Ditch diversion dam on Hanawi Stream towards the left bank, with two 6 in. PVC pipes 

conveying water from minor diversion sources in the foreground.  Sluice gate is located at the bottom right. 

Proposed 
bypass location 

Diversion dam 
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20110426003 DAR and HC&S staff discuss potential modifications. 
20110426004 Close-up of the minor diversion conveyance pipes (6 in. PVC).  Diversion dam at middle left and sluice gate 

at bottom right. 
20110426005 Hanawi Stream below the Koolau Ditch diversion dam. 
20110426006 Top view of minor diversion conveyance pipes, with sluice gate at top. 
20110426007 Hanawi Stream above the Koolau Ditch diversion dam, with intake at bottom left. 
20110426008 Pool on Hanawi Stream at Koolau Ditch diversion intake, with conveyance pipes in the upper left, diversion 

intake at middle right, and dam at bottom left.  
20110426009 Waiaohue Stream above Koolau Ditch diversion intake. 
20110426010 Koolau Ditch diversion intake on Waiohue Stream. 
20110426011 Koolau Ditch diversion intake is located on the right bank of the pool on Waiohue Stream, with intake at 

upper center and dam at bottom center. 
20110426012 Koolau Ditch diversion dam on Waiohue Stream 
20110426013 Left bank of the pool on Waiohue Stream at the Koolau Ditch diversion intake. 
20110426014 Waiohue Stream channel just below the Koolau Ditch diversion dam. 
20110426015 Right bank of the pool on Waiohue Stream. 
20110426016 Right bank of the pool on Waiohue Stream, with intake at middle left. 
20110426017 Waiohue Stream channel approximately 40 ft. downstream of the diversion dam. 
20110426018 Waiohue Stream channel approximately 40 ft. downstream, looking upstream towards the diversion dam. 
20110426019 Koolau Ditch diversion intake on East Wailuaiki Stream towards the right bank, with sluice gate at left. 
20110426020 Upstream of the diversion intake on East Wailuaiki Stream, with an upstream diversion dam at upper left. 
20110426021 Upstream of the diversion intake on East Wailuaiki Stream, with an upstream diversion dam at center. 
20110426022 Downstream of the diversion intake on East Wailuaiki Stream, from the left bank, with bridge crossing at top.
20110426023 Upstream view of the diversion intake on East Wailauiki Stream, with sluice gate at right. 
20110426024 Downstream pool on East Wailuaiki Stream below bridge crossing. 
20110426025 Koolau Ditch diversion dam on West Wailuaiki Stream, towards the left bank. 
20110426026 Downstream of the diversion dam on West Wailuaiki Stream 
20110426027 Koolau Ditch diversion dam on West Wailuaiki Stream, towards the left bank. 
20110426028 Close-up of the left bank wing wall at the diversion dam on West Wailuaiki Stream. 
20110426029 Koolau Ditch diversion intake on West Wailuaiki Stream, with diversion dam at top and debris basin at left. 
20110426030 Downstream of the diversion intake on West Wailuaiki Stream. 
20110426031 Koolau Ditch diversion intake on West Wailuaiki Stream, from the bridge crossing, with diversion dam at 

upper right and debris basin at left. 
20110426032 Manuel Luis Ditch conveys water and terminates at the right bank of Waikamoi Stream, approximately 150 ft. 

upstream of the Center Ditch diversion intake 
20110426033 Waikamoi Stream upstream of the Manuel Luis Ditch inflow. 
20110426034 Waikamoi Stream downstream of the Manuel Luis Ditch inflow. 
20110426035 Center Ditch diversion intake and dam on Waikamoi stream facing the left bank. 
20110426036 Close-up of diversion dam nearest the right bank on Waikamoi Stream. 
20110426037 Center Ditch diversion intake and sluice gate (at right) on Waikamoi Stream. 
20110426038 Upstream view of the Center Ditch diversion dam on Waikamoi Stream. 
20110426048 Panoramic of the right bank of Waiohue Stream above the Koolau Ditch diversion intake. 
20110426049 Panoramic of the left bank of West Wailuaiki Stream above the Koolau Ditch diversion intake. 
 

GPS Listing: 

Shapefiles: (List file names of all shapefiles created and a brief description of each) 
File Name: Brief Description: 
--  
 

Waypoints: (List all waypoints in decimal degrees and provide a brief description of each) 
WP No. Latitude Longitude Brief Description: 
--    
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Brief Description: 
1. Image Contact Sheet 
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FOR STAFF USE ONLY

 
 
File ID:  

 STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
COMMISSION ON WATER RESOURCE MANAGEMENT 
Stream Protection and Management Branch 
 

FIELD INVESTIGATION REPORT 
FI2011042701 Doc ID:  

 
Date of Field Investigation: 04/27/2011 Time (24-hour): 0830 
CWRM Staff: Dean Uyeno 
Individuals Present: Division of Aquatic Resources: Robert Nishimoto, Glenn Higashi, Skippy Hau 

East Maui Irrigation Co. (EMI): Garret Hew, Mark Vaught 
Others: Lyn Scott, Lucienne DeNaie 

Reference: -- 
TMK Parcels (9-digit): -- 
Findings: 
The purpose of this field investigation was to meet with DAR and EMI staff in the field to discuss and agree upon 
specific diversion modifications to achieve biological connectivity for streams in East Maui.  The proposed modifications 
are listed below by location and may be subject to change based on the actual conditions encountered during site-
specific reconnaissance, fabrication, and installation/construction. 
 
Honopou Stream at Haiku Ditch Diversion Intake: 
 EMI intends to use cement to construct a small channel in the diversion intake structure where there is currently an 

opening nearest the right bank of the stream.  The concrete berm on the upstream end of the channel will also be 
chipped away to allow water to flow downstream in the channel.  The channel should be kept fairly rough (i.e., not 
smooth). 

 EMI will also construct a small concrete berm near at the base of the water drop from the low-flow bypass channel to 
prevent water from flowing back into the Haiku Ditch. 

 
 

Right bank of the Haiku Ditch diversion intake on Honopou Stream.  Concrete berm proposed for modification. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Proposed location of 
concrete channel 

Concrete berm 
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Honopou Stream at New Hamakua Ditch Diversion Intake: 
 No actions are proposed for this site since bypass provides flow downstream. 

 
 

Overflow bypass from the New Hamakua Ditch diversion intake.  Downstream view from above the New Hamakua Ditch intake bypass. 
 
Honopou Stream at Wailoa Ditch Diversion Intake: 
 One option discussed was to place an iron ‘H’ beam on the right bank edge of the diversion intake grates, and bolted 

into the wing wall. 
 The preferred option is to fill the first intake grate section (from the right bank) with cement, and leave the concrete 

slightly depressed to allow the section to fill with water and pool.  Upon filling, the section would be expected to 
overflow down the intake apron to provide a wetted face for connectivity. 

 
 

Downstream view of the Wailoa Ditch diversion intake.  Close-up of the right bank of the Wailoa Ditch intake grate. 
 
Note: At the time of the site visit, the sluice gate bypassing water from the Wailoa Ditch intake was wide open.  EMI 
indicated that they had not opened the gate more than the height which had been agreed to at a previous visit. 
 

Image Listing: (Attach PDF of image contact sheet) 
File Name: Brief Description: 
20110427001 DAR and EMI staff inspect the right bank portion of the Haiku Ditch diversion on Honopou Stream (upstream 

view). 
20110427002 Close-up of right bank portion of the Haiku Ditch diversion. 
20110427003 Close-up of right bank portion, upstream edge of the Haiku Ditch diversion. 
20110427004 View of the right bank portion of the Haiku Ditch diversion (downstream view). 
20110427005 View of the Haiku Ditch diversion on Honopou Stream from the right bank, with three bypass pipes at bottom 

and lowflow-bypass channel at center. 
20110427006 Close-up of the right bank portion, downstream edge of the Haiku Ditch diversion. 
20110427007 Bypass flow adjacent to the New Hamakua Ditch diversion on Honopou Stream from the left bank (upstream 

view). 

Area to be 
modified 

Grate section 
to be modified 
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20110427008 Honopou Stream above New Hamakua Ditch diversion, with Wailoa Ditch diversion at top center (upstream 
view). 

20110427009 Wailoa Ditch diversion on Honopou Stream (downstream view). 
20110427010 Close-up of the right bank portion, upstream edge of the Wailoa Ditch diversion. 
20110427011 View of the right bank portion of the Wailoa Ditch diversion (downstream view). 
20110427012 Close-up of the right bank portion, downstream edge of the Wailoa Ditch diversion. 
20110427013 View of the right bank portion of the Wailoa Ditch diversion (upstream view). 
20110427014 Open sluice gate below the Wailoa Ditch diversion intake (upstream view). 
20110427015 Honopou Stream below Wailoa Ditch diversion, with New Hamakua Ditch diversion at top center 

(downstream view). 
20110427016 New Hamakua Ditch diversion located on left bank of Honopou Stream.  Wetted areas due to leakage from 

modifications and spring seeps on the left bank. 
20110427017 Bypass flow adjacent to the New Hamakua Ditch diversion on Honopou Stream from the right bank 

(upstream view). 
20110427018 Bypass flow approximately 100 ft. downstream of New Hamakua Ditch flowing across roadway. 
 

GPS Listing: 

Shapefiles: (List file names of all shapefiles created and a brief description of each) 
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Brief Description: 
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FOR
WATER RESOURCES INVESTIGATIONS

THIS AGREEMENT is entered into as of the 1st day of March, 2011, by the U.S. GEOLOGICAL SURVEY,
UNITED STATES DEPARTMENT OF THE INTERIOR, party of the first part, and the COMMISSION ON
WATER RESOURCE MANAGEMENT, DEPARTMENT OF LAND AND NATURAL RESOURCES, STATE OF
HAWAII, party of the. second part.

1. The parties hereto agree that subject to availability of appropriations and in accordance with their
respective authorities there shall be maintained in cooperation a study to assess the amount of seepage
into or from the four main ditches in the East Maui Irrigation Company’s diversion system, herein called
the program, The USGS legal authority is 43 USC 36C; 43 USC 50; and 43 USC 50b,

2. The following amounts shall be contributed to cover all of the cost of the necessary field and analytical
work directly related to this program. 2(b) includes In-Kind Services in the amount of $0.00.

by the party of the first part during the period
(a) $44,000.00 March 1,2011 to August 31, 2012

by the party of the second part duringthe period
(b) $86000.00 March 1, 2011 to August 31, 2012

(c) Additional or reduced amounts by each party during the above period or succeeding periods as
may be determined by mutual agreement and set forth in an exchange of letters between the
parties.

(d) The performance period may be changed by mutual agreement and set forth in an exchange of
letters between the parties,

3. The costs of this program may be paid by either party in conformity with the laws and regulations
respectively governing each party.

4. The field and analytical work pertaining to this program shall be under the direction of or subject to
periodic review by an authorized representative of the party of the first part.

5. The areas to be included in the program shall be determined by mutual agreement between the parties
hereto or their authorized representatives. The methods employed in the field and office shall be those
adopted by the party of the first part to insure the required standards of accuracy subject to modification
by mutual agreement.

6. During the course of this program, all field and analytical work of either party pertaining to this program
shall be open to the inspection of the other party, and if the work is not being carried on in a mutually
satisfactory manner, either party may terminate this agreement upon 60 days written notice to the other
party.

7. The original records resulting from this program will be deposited in the office of origin of those records.
Upon request, copies of the original records will be provided to the office of the other party.



Page 2 of 2

Form 9-1366 U.S. Department of the Interior Customer#:
6000001189

continued U.S. Geological Survey Agreement#: IIWSHI000000003Joint Funding Agreement
ZHOOEEA

TIN #:
99-0266119

8. The maps, records, or reports resulting from this program shall be made available to the public as
promptly as possible. The maps, records, or reports normally will be published by the party of the first part.
However, the party of the second part reserves the right to publish the results of this program and, if
already published by the party of the first part shall, upon request, be furnished by the party of the first
part at costs, impressions suitable for purposes of reproduction similar to that for which the original copy
was prepared. The maps, records, or reports published by either party shall contain a statement of the
cooperative relations between the parties.

9. USGS will issue billings utilizing Department of the Interior Bill for Collection (form Dl-1040), Billing
documents are to be rendered guarterl. Payments of bills are due within 60 days after the billing date. If
not paid by the due date, interest will be charged at the current Treasury rate for each 30 day period, or
portion thereof, that the payment is delayed beyond the due date. (31 USC 3717; Comptroller General File
B-212222, August 23, 1983).

U.S. Geological Survey Commission on Water Resource Management
United States Department of Land and Natural Resources

Department of the Interior State of Hawaii

USGS Point of Contact Customer Point of Contact

Name: Chui Cheng Name: Dean Uyeno
Address: USGS-PIWSC Address: CWRM

677 Ala Moana Blvd., Ste 415 P.O. Box 621
Honolulu, HI 96813 Honolulu, HI 96809

Telephone: 808-587-2418 Telephone: 808-587-0249
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East Maui Irrigation Diversion System Seepage Reconnaissance Study,
East Maui, Hawai’i

U.S. Geological Survey
Pacific Islands Water Science Center

Proposal, December 2010

SUMMARY

East Maui Irrigation Company’s system, which consists of about 75 miles of ditch,

diverts stream water and transports it to central Maui for sugarcane cultivation, general

agriculture, and domestic use through the public water system(s). The State of Hawai ‘i

Commission on Water Resource Management desires information on the seepage (losses/gains)
rates of the ditch system to help in evaluating instream flow standards for the streams diverted by
the ditch system. The objective of this 1 .5-year study is to assess, at the reconnaissance level, the

amount of seepage into or from the four main ditches in the East Maui Irrigation Company
system by documenting seepage rates for various construction-type sections of the ditches.

Results from this study will be useful to the State of Hawai’i Commission on Water

Resource Management for determining system efficiency and will aid in the management of
surface-water resources in east Maui. Results will be published in the U.S. Geological Survey

Open-File Report series and made available through the Internet. The study will take 1.5 years

from the time work is commenced until the report is published and will cost $130,000.



PROBLEM

For over a century, the East Maui Irrigation Company’s (EMI) surface-water diversion

systems have diverted water from streams in east Maui, Hawai’i for large-scale sugarcane

cultivation by Hawaii Commercial and Sugar Company (HC&S) and for general agriculture and

domestic use through the public water system(s). The EMI System consists of about 75 miles of

ditches, which are used to collect and transport water from as far east as Nahiku to west of

Mäliko Gulch. About 50 miles of the ditches are tunnels and 25 miles are open. The system has

four main ditches, Ko ‘olau/Wailoa, New Hämakua, Lowrie, and Ha ‘ikti Ditches (listed from

highest to lowest elevation) with several additional ditches also connected to the main ditches

(Kauhikoa, Center, Manuel Luis, and Spreckels Ditches). The New Hãmãkua and Ha’ikü Ditches

are considered overflow ditches that collect high flows that overflow the Ko’olau/Wailoa and

Lowrie Ditches, respectively. Recently, the State of Hawai’i Commission on Water Resource

Management (CWRM) established interim instream flow standards for many of the streams

diverted by ditches in the EMI system. Part of the CWRM’s decision ordered that “EMI, in

coordination with the Commission and USGS, shall seek to cooperatively fund and undertake a

system efficiency study to accurately determine EMI system losses and/or gains.” (CWRM

May 25, 2010 staff submittal). EMI reports that through a program of regular inspection and

maintenance, water losses in the ditch system are minimized however they are unable to provide

measurements or estimates documenting their system efficiency (Hawaiian Commercial and

Sugar Company, 2010). Therefore, measurements of EMI’s ditch system seepage rates are

desirable to address the CWRM’ s order.
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OBJECTIVES

The objectives of this 1.5-year study is to assess, at the reconnaissance level, the amount

of losses or gains from the four main ditches in the EMI system in east Maui by documenting

seepage rates for various construction-type sections of the ditches. Results from this study will

be useful for determining system efficiency and will aid in the management of surface-water

resources in east Maui. This study will not address the loss rates from reservoirs that receive

water from or are part of the EMI system.

APPROACH

The four major ditch systems (Ko’olau/Wailoa, New Hãmicua, Lowrie, and Ha’ikU

Ditches) will be characterized in their entirety from Makapipi Stream to Mãliko Gulch using

visual observations and handheld GPS equipment. Ditch sections will be characterized as lined,

partially lined, or unlined based on definitions provided in figure 1. Three representative sections

of each ditch-construction type will be selected and a series of flow measurements will be made

in each selected section to determine the seepage rate for each type. Flow measurements will be

made during stable conditions near median flow for each ditch and all surface-water inflows and

outflows in each measurement section will be accounted for to ensure that changes in flow

measured in the section are due only to seepage through the ditch walls and floor. Measurement

sections will be selected to minimize surface water inflows and outflows, thereby minimizing the

inherent error introduced with each additional measurement. Every effort will be made to

choose representative sections that are as long as possible to increase the possibility of measuring

average seepage conditions and minimize the effects of anomalous localized conditions on the

overall average rates. To facilitate the fieldwork, the USGS will collaborate closely with EMI

3



staff to assist in the mapping survey, to discuss selection of representative sections for flow

measurements, and maintain safety during all operations around the ditches.

Three estimates of system seepage losses (or gains) will be provided using the lengths of

each construction type combined with: (1) the average seepage rates for each construction type;

(2) the lowest seepage rates for each construction type; and (3) the highest seepage rates for each

construction type. Estimates of system seepage losses (or gains) will be applied to the

unmeasured sections of the system. Actual seepage losses (or gains) will be applied to the

sections measured.

REPORT

Results from this study, including a map characterizing construction types for the ditch

system and seepage measurement results will be published in a USGS Open-File Report and

made available through the Internet. The probable report title and milestone dates are listed in

table 1. The first draft of the report shall be provided to EMI and CWRM for comment on factual

information contained in the report.

Figure 1. Categories of ditch-construction types in the East Maui Irrigation System, east Maui, Hawaii.
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Table 1. Milestone dates for planned report

Report First
Probable title outlet draft Review Approval Publication

East Maui Irrigation Diversion System USGS OFR 03/31/12 05/31/12 06/30/12 08/31/12
Seepage Measurements, East Maui, Hawai’i

BUDGET

It is anticipated that a total of $130,000 is needed for this 1.5-year study. The breakdown

is provided in table 2.

Table 2. Project budget

Category Total

Labor 99,350
Travel 18,500
Communications too
Supplies 500

Report processing 2,000
Science Support 9,550
Total 130,000
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WORK PLAN

The major tasks and associated periods of activity for this study are summarized in table 3.

Table 3. Major tasks and timelines

-4 -4 -4 -4 -4 -4 -4 -4 -4 -4
-4 - — -4 -4 -4 -4 -4 -4 — - -4 -4 — -4 -4 —
— — % -

- •%
% — .— —%. — - -%- — — — —%

T 1 — ‘ — —
%% — - - — -- —

el N GO It) N GO
-4 -4 —

Ditch Characterization X X X X X

Flow Measurements X X X X X X

Reportwriting X X X X X

Peer review X X

Report approval X

Publication X X

REFERENCES CITED

Department of Agriculture, 2003, Agricultural Water Use and Development Plan: Honolulu,
Hawaii, 145 p.

Department of Land and Natural Resources, 2010, News Release—State Water Commission
decision balances competing demands: May 28, 2010, Honolulu, Hawaii.

Hawaiian Commercial and Sugar Company, 2010, Appendix B—water lost from the EMI System:
submission to Commission on Water Resource Management March 19, 2010:
http://hawaii.gov/dlnr/cwrmlcurrentissues/iifsmaui1/datal20100319 HC&Sb.pdf.

U.S. Geological Survey, 2007, Facing Tomorrow’s Challenges—U.S. Geological Survey Science
in the Decade 2007—2017: U.S. Geological Survey Circular 1309, 69 p., available at
hip://pubs.usgs.gov/circ/2007/1 309/.
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Pacific Islands Water Science Center 
677 Ala Moana Blvd., Suite 415 

Honolulu, Hawaiÿi 96813 
Phone: (808) 587-2400/Fax: (808) 587-2401 

 
November 5, 2010 

 
 
 

Ms. Lenore Ohye, Acting Deputy Director 
State of Hawaiÿi 
Department of Land and Natural Resources 
Commission on Water Resource Management 
P.O. Box 621 
Honolulu, Hawaiÿi 96809 
 
Dear Ms. Ohye: 
 
Subject:  Discharge measurements, Makapipi Stream, Maui, Hawai‘i, September 13-17, 2010  
 
The purpose of this letter is to provide you with a summary of discharge measurements made by the U.S. 
Geological Survey (USGS) in Makapipi Stream, Maui, Hawai‘i from September 13-17, 2010. The 
measurements were made in cooperation with the Commission on Water Resource Management 
(CWRM) to document the release of water from the Ko‘olau Ditch diversion by the East Maui Irrigation 
Company and to determine if the restored flow would result in continuous flow to the coast. Attached is a 
summary of the discharge measurements and discussion of the hydrologic context in which these 
measurements were made. 
 
Discharge measurements on September 13, 2010 indicate that flow in Makapipi Stream increased 0.78 cfs 
in the 1,085-ft reach between station 204756156062101 and station 204805156061501, located about 140 
feet upstream of the Ko‘olau Ditch diversion. After the sluice gate opening was set on September 14, 
2010, the discharge measurement values at station 204808156061401, located about 75 feet downstream 
of the diversion, ranged from 1.35 cfs on September 14, 2010 to 1.18 cfs on September 17, 2010. Daily 
site visits during September 13–17, 2010, indicated zero flow at the Häna Highway bridge, located about 
two-thirds of a mile downstream of the diversion.  
 
USGS and CWRM staff, and local residents hiked about 1,000 feet upstream of the Häna Highway bridge 
during the afternoons of September 14 and 16, 2010. This 1,000-foot reach was dry with the exception of 
a few isolated pools of water and there was no indication of recent streamflow. The precise location 
where Makapipi Stream went dry farther upstream was not determined because it could not be safely 
accessed on foot. 
 
If you have any questions or concerns regarding these results, please feel free to contact Steve Gingerich 
of my staff at 587-2411 or by e-mail (sbginger@usgs.gov). 
 

Sincerely, 
 
 
Stephen S. Anthony 
Center Director 

Attachment 



Makapipi Stream, Maui, Hawai‘i  
Discharge Measurements 
September 13–17, 2010 

 
Prepared by: 

Adam G. Johnson and Stephen B. Gingerich 
U.S. Geological Survey 

Pacific Islands Water Science Center 
 
Purpose 
On May 25, 2010, the Commission on Water Resource Management (CWRM) ordered a 
conditional flow release of 0.93 cubic feet per second (cfs) into Makapipi Stream downstream of 
the Ko‘olau Ditch diversion operated by East Maui Irrigation (EMI). From September 13–17, 
2010, the U.S. Geological Survey (USGS) worked in cooperation with the CWRM to monitor 
the release of streamflow into Makapipi Stream and to determine if the restored flow would 
result in continuous streamflow from its headwaters to its mouth.  
 
Acknowledgements 
Access to monitor streamflow in Makapipi Stream was granted by EMI.   
 
Study area 
Makapipi Stream is located on the northeastern side of east Maui, Hawai‘i (fig. 1). The Makapipi 
streambed runs beneath the Häna Highway and through the village of Nähiku. At an altitude of 
about 1,315 feet, a concrete barrier diverts water from Makapipi Stream into the Ko‘olau Ditch 
system (fig. 2). The diversion structure is currently designed to capture all the stream water when 
the stream’s stage is lower than the top of the concrete barrier. During periods of higher stream 
flow, some of the stream water may overtop the concrete barrier and flow downstream of the 
diversion. The diversion structure has a sluice gate that can be opened to allow water to flow 
through the concrete barrier (fig. 3), bypassing the Ko‘olau Ditch intake. The sluice gate opening 
can be adjusted to different levels to allow variable amounts of water to flow through the 
opening.  
 
Location of discharge measurement sites 
During September 13–17, 2010, discharge measurements were made at five sites in Makapipi 
Stream (table 1; fig. 4). Two of the sites are upstream of the Ko‘olau Ditch diversion intake and 
three of the sites are downstream of the Ko‘olau Ditch diversion intake. The uppermost site, 
station 204756156062101, is at an altitude of about 1,500 feet above sea level, and is about 1,225 
feet upstream of the diversion intake. Station 204805156061501 is at an altitude of about 1,350 
feet, and is about 140 feet upstream of the diversion intake. Station 204808156061401 is at an 
altitude of about 1,275 feet, and is about 75 feet downstream of the diversion intake. Station 
204826156054701 is at an altitude of about 920 feet, is about 3,450 feet downstream of the 
diversion intake, and is about 115 feet upstream of the Häna Highway bridge. Station 
204930156053701 is at an altitude of about 80 feet, and is about 5 feet downstream of Nähiku 
Road bridge crossing of Makapipi Stream.  
 
  



Discharge measurements were also made at two water production tunnels, 6-4806-12 Pogues 
Tunnel (TU56) and 6-4806-11 E. Makapipi Tunnel 1 (TU55), located within the Makapipi 
Stream watershed upstream of the diversion intake (table 1; fig. 4). Water flows out of Pogues 
Tunnel outlet (station 204802156063901) at an altitude of about 1,600 feet and discharges into 
Makapipi Stream about 2,100 feet upstream of the diversion. Water flows out of E. Makapipi 
Tunnel 1 (station 204813156061901) at an altitude of about 1,360 feet where it is currently 
diverted into an intake pipe of the Ko‘olau Ditch system.  
 
Study team  
Discharge measurements were made by Richard B. Castro, Clarence L. Edwards, Stephen B. 
Gingerich, and Adam G. Johnson from the U.S. Geological Survey (USGS) Pacific Islands 
Water Science Center. 
 
Recent hydrologic conditions  
Provisional rainfall data from West Wailuaiki rain gage 204916156083701 (State key number 
348.5), about 2.6 miles west-northwest of the Makapipi Stream diversion, indicate that 1.32 
inches of rain fell during the week prior to discharge measurements (September 6–12, 2010). 
During the 5-day period of discharge measurements (September 13–17, 2010) 1.19 inches of rain 
fell at the West Wailuaiki rain gage (table 2). 
 
The nearest active continuous-record stream-gaging station to Makapipi Stream is station 
16508000, Hanawï Stream near Nähiku, Maui, Hawai‘i (fig. 1). Station 16508000 is about 200 
feet upstream of the Ko‘olau Ditch diversion of Hanawï Stream. During the five days prior to the 
Makapipi discharge measurements (September 8–12, 2010), daily mean streamflow at 16508000 
ranged from about 2.3 to 2.9 cfs (fig. 5). During the five days when the Makapipi discharge 
measurements were made (September 13–17, 2010), daily mean streamflow at 16508000 ranged 
from 2.2 to 2.6 cfs. During the 88 years of record (1922–2009) for station 16508000, daily mean 
flows less than 2.9 cfs occurred less than 10 percent of the time.  
 
Summary of results   
Initial discharge measurements were made on September 13, 2010 while the sluice gate was 
closed and most water from Makapipi Stream was being diverted into the Ko‘olau Ditch system; 
only a small amount of water was leaking through the diversion barrier into the streambed 
downstream of the diversion. Beginning at about 0815 hours September 14, 2010, the sluice gate 
of the diversion was opened allowing water to flow downstream of the diversion. The gate was 
then closed and fully opened several times in order to flush out debris in the streambed. At about 
0900 hours September 14, 2010, the gate was partially opened to allow the majority of the water 
in Makapipi Stream to flow downstream of the diversion; no known subsequent adjustments 
were made to the position of the sluice gate during the period when discharge measurements 
were made through September 17, 2010.  
 
Results of the discharge measurements during September 13–17, 2010 are shown in table 1. On 
September 13, 2010, water discharging from Pogues Tunnel was measured to be 0.35 cfs, or 0.23 
million gallons per day (mgd); about 1,225 feet upstream of the diversion at station 
204756156062101, streamflow was measured to be 0.73 cfs (0.47 mgd); and about 140 feet 
upstream of the diversion at station 204805156061501, streamflow was measured to be about 
1.51 cfs (0.98 mgd). Thus, on September 13, 2010, Makapipi streamflow increased 0.78 cfs in 
the 1,085-ft reach between station 204756156062101 and station 204805156061501. 



After the sluice gate opening was set on September 14, 2010 at about 0900 hours, the discharge 
measured at station 204808156061401, downstream of the diversion, ranged from 1.35 cfs on 
September 14 to 1.18 cfs on September 17 (0.87–0.76 mgd). Some unquantified flow continued 
to be diverted into the Ko‘olau Ditch system daily during the time that the sluice gate was open. 
Daily site visits during September 13–17, 2010 indicated zero flow at station 204826156054701, 
located about 115 feet upstream of the Häna Highway bridge. 
 
Previous measurements  
Monthly mean discharge from E. Makapipi Tunnel 1 for the month of September ranged from 
0.68 to 5.41 cfs (0.44 to 3.50 mgd) during 1932–1936 (Stearns and Macdonald, 1942). Monthly 
mean discharge for the month of September from Pogues Tunnel ranged from 1.86 to 3.98 cfs 
(1.20 to 2.57 mgd) during 1935–1936 (Stearns and Macdonald, 1942). These available historical 
monthly mean discharge values for September at both tunnels are higher than the values 
measured during September 2010, though comparisons should be done with caution since it is 
not known exactly where or how the measurements in the 1930s were made. 
 
Streamflow in Makapipi Stream was previously measured by the USGS to be 0.66 cfs at 1239 
hours on July 7, 2010 at station 204826156054701. Thus, water was flowing in Makapipi Stream 
near the Häna Highway bridge on July 7, 2010.  
 
A continuous-record stream-gaging station (16507000) was operated by the USGS in the vicinity 
of station 204826156054701 (about 100 feet upstream of the Häna Highway bridge). Station 
16507000 measured streamflow in Makapipi Stream from July 1932 to June 1945. USGS 
Surface Water Supply papers (U.S. Geological Survey 1937–48) all indicate that water from 
Makapipi Stream was being diverted into the Ko‘olau Ditch upstream of the gaging station, 
though it is possible for water to have been periodically released past the diversion.  
 
Figure 6 shows the mean monthly discharge for each month at station 16507000 on Makapipi 
Stream and station 16508000 on Hanawï Stream. Mean monthly discharge was highest during 
the months of March and April at both 16507000 and 16508000. At station 16508000 lowest 
mean monthly streamflow occurred from May to October, and the highest mean monthly 
streamflow occurred from November to April. Seasonal streamflow trends were similar at station 
16507000. Mean monthly discharge at station 16507000 was lowest during the month of 
September, averaging 3.9 cfs (2.5 mgd).  
 
Records from station 16507000 indicate the daily mean discharge was greater than zero 77 
percent of the time (there was no flow 23 percent of the time) from July 1932 to June 1945. The 
numbers of days with zero streamflow at station 16507000 ranged from 0 to 198 days per 
calendar year. 
 
Hydrologic context  
The streamflow record of station 16507000 and the discharge measurements made in Makapipi 
Stream during September 2010 can be put into hydrologic context by examining streamflow 
records at station 16508000 Hanawï Stream. Station 16508000, initially established in 1914, has 
a complete daily streamflow record since November 1921, and thus is a useful index station of 
long-term streamflow trends near Makapipi Stream. For the discussion below, long-term 
averages for station 16508000 on Hanawï Stream are based on daily records from 1922 to 2009.  



Recent records at 16508000 Hanawï Stream indicate persistently dry conditions, with annual 
mean streamflow being below average nine of the last ten years. Mean streamflow during 2000–
2009 was the second lowest 10-consecutive-year mean on record. Annual mean streamflow from 
2006 to 2009 was 71 percent of long-term average. Streamflow from July 2009 to June 2010 was 
64 percent of long-term average. 
 
Summary 
Discharge measurements on September 13, 2010 indicate that flow in Makapipi Stream 
increased 0.78 cfs in the 1,085-ft reach between station 204756156062101 and station 
204805156061501 upstream of the Ko‘olau Ditch diversion. After the sluice gate opening was 
set on September 14, 2010 at about 0900 hours, the discharge measurement values at station 
204808156061401, downstream of the diversion, ranged from 1.35 cfs on September 14, 2010 to 
1.18 cfs on September 17, 2010. Daily site visits during September 13–17, 2010, indicated zero 
flow at station 204826156054701 near the Häna Highway bridge, located about two-thirds of a 
mile downstream of the diversion (table 1).  
 
USGS and CWRM staff, and local residents hiked about 1,000 feet upstream of the Häna 
Highway bridge during the afternoons of September 14 and 16, 2010. This 1,000-ft reach was 
dry with the exception of a few isolated pools of water and there was no indication of recent 
streamflow (fig. 4). The precise location where Makapipi Stream went dry farther upstream was 
not determined because it could not be safely accessed on foot. 
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Online Data 
 
Data for USGS stations is available online at: http://waterdata.usgs.gov/hi/nwis/nwis 
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Station number Station name Date
Time 
(HST)

Discharge 
(cfs)

Discharge 
(mgd)

Stream distance 
from Ko‘olau  
diversion (ft)a Notes

204802156063901  6-4806-12 Pogues Tunnel (TU56) [at 1,600 ft] 9/13/2010 1528 0.35 0.23 +2,100 Water flows into Makapipi

Stream above diversion

204756156062101 Makapipi Stream at 1,500 ft 9/13/2010 1630 0.73 0.47 +1,225

204805156061501 Makapipi Stream at 1,350 ft 9/13/2010 1713 1.51 0.98 +140

204808156061401 Makapipi Stream at 1,275 ft 9/14/2010 0933 1.35 0.87 -75

9/14/2010 1404 1.27 0.82

9/15/2010 1100 1.32 0.85

9/16/2010 1106 1.18 0.76

9/17/2010 0915 b1.18 b0.76

204826156054701 Makapipi Stream near Häna Hwy [at 920 ft] 9/13/2010 1330 0 0 -3,450 Site is  about 115 ft upstream of 

9/14/2010 1530 0 0 Häna Hwy bridge

9/15/2010 1400 0 0

9/16/2010 1540 0 0

9/17/2010 1020 0 0

204930156053701 Makapipi Stream at Nähiku Rd. Bridge [at 80 ft] 9/15/2010 1200 0 0 -10,500 Site is about 5 ft downstream of 

Nähiku Road bridge

204813156061901 6-4806-11 E. Makapipi Tunnel 1 (TU55) 9/14/2010 1449 1.09 0.70 0 Site is about 700 ft southeast

[at 1,360 ft] of main diversion; water flows

into ditch system pipeline

at tunnel entrance 

Table 1. Makapipi Stream and tunnel discharge measurements September 13–17, 2010.

[HST, Hawaiian Standard Time; cfs, cubic feet per second; mgd, million gallons per day; ft, feet; TU, tunnel; Hwy, highway; Rd., road; E. east]

a (+) values indicate distance upstream of diversion, (-) values indicate distance downstream of diversion

b estimated; stage measurement at reference point same as 9/16/2010 

http://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=204802156063901�
http://waterdata.usgs.gov/hi/nwis/measurements/?site_no=204756156062101&agency_cd=USGS&amp;�
http://waterdata.usgs.gov/hi/nwis/measurements/?site_no=204805156061501&agency_cd=USGS&amp;�
http://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=204808156061401�
http://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=204826156054701�
http://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=204930156053701�
http://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=204813156061901�


Date Rainfall, in inches

9/6/2010 0.39

9/7/2010 0.31

9/8/2010 0.01

9/9/2010 0.32

9/10/2010 0.21

9/11/2010 0.01

9/12/2010 0.07

9/13/2010 0.35

9/14/2010 0.28

9/15/2010 0.48

9/16/2010 0.07

9/17/2010 0.01

Table 2. Provisional daily total rainfall measured at 
station 204916156083701 West Wailuaiki rain gage near 
Keanae, Maui, HI (State key 348.5).

http://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=204916156083701


 
 
Figure 1. Location of West Wailuaiki rain gage, Hanawï stream-gaging station, Makapipi stream-gaging station, Häna Highway, 

Ko‘olau Ditch and Makapipi Stream, Maui, Hawai‘i. 



 
 
 

 
 
Figure 2. Koÿolau Ditch diversion structure in Makapipi Stream, Maui, Hawai‘i, at about 1,315 feet above mean sea level 

(September 14, 2010). 

 
 
 
 
 

 
 

Figure 3. Downstream side of Koÿolau Ditch diversion structure in Makapipi Stream, Maui, Hawai‘i. The sluice gate opening is 
approximately two feet wide; it is shown closed in the photograph. (September 14, 2010).  



 
 
Figure 4. Location of September 13–17, 2010 discharge-measurement sites near and within Makapipi Stream, Maui, Hawai‘i.  



 
 
Figure 5. Provisional daily discharge at stream-gaging station 16508000 Hanawï Stream near Nähiku, Maui, Hawai‘i. Data for 

September 6–7, 2010 were not available.  
 
 

 
Figure 6. Mean monthly streamflow at stream-gaging stations 16507000 (Makapipi Stream near Nähiku, Maui, Hawai‘i) and 

16508000 (Hanawï Stream near Nähiku, Maui, Hawai‘i ). Periods of record for 16507000 and 16508000 are July 1932 to 
June 1945, and November 1921 to July 2010, respectively. 
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Length
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acre 0.004047 square kilometer (km2)

square foot (ft2)  0.09290 square meter (m2)

square mile (mi2)  2.590 square kilometer (km2) 

Volume
gallon (gal)  0.003785 cubic meter (m3) 

million gallons (Mgal)   3,785 cubic meter  (m3)

cubic foot (ft3)  0.02832 cubic meter (m3) 

Flow rate
cubic foot per second (ft3/s)  0.64636 million gallons per day (Mgal/d)

gallon per day (gal/d)  0.003785 cubic meter per day (m3/d)

million gallons per day (Mgal/d)  0.04381 cubic meter per second (m3/s)

inch per year (in/yr) 25.4 millimeter per year (mm/yr)
 
Seepage rate in cubic feet per second per mile of ditch (ft3/s/mi) may be converted to cubic meter per second per 
kilometer of ditch (m3/s/km) as follows: m3/s/km = 0.0176 x (ft3/s/mi)

Temperature in degrees Celsius (°C) may be converted to degrees Fahrenheit (°F) as follows:

°F=(1.8× °C)+32

Temperature in degrees Fahrenheit (°F) may be converted to degrees Celsius (°C) as follows:

°C=(°F-32)/1.8
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Horizontal coordinate information is referenced to the North American Datum of 1983 (NAD 83).
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Measurements of Seepage Losses and Gains, 
East Maui Irrigation Diversion System, Maui, 
Hawaiÿi

By Chui Ling Cheng

Abstract

The U.S. Geological Survey conducted a field study from 
March to October 2011 to identify ditch characteristics and 
quantify seepage losses and gains in the East Maui Irrigation 
(EMI) diversion system, east Maui, Hawaiÿi. The EMI 
diversion system begins at Makapipi Stream in the east and 
ends at Mäliko Gulch in the west. It consists of four primary 
ditches known as the Wailoa, New Hämäkua, Lowrie, and 
Haÿikü Ditches. Additional ditches that connect to the four 
primary ditches include the Koÿolau, Spreckels, Kauhikoa, 
Spreckels at Päpaÿaÿea, Manuel Luis, and Center Ditches. 

Ditch characteristics for about 63 miles of the EMI 
diversion system, excluding abandoned ditches and stream 
conveyances, were identified. About 46 miles (73 percent) of 
the surveyed diversion system are tunnels and 17 miles are 
open ditches—in which 11 miles are unlined, 3.5 miles are 
lined, and 2.5 miles are partially lined. The Wailoa, Kauhikoa, 
and Haÿikü Ditches have greater than 96 percent of their total 
lengths as tunnels, whereas more than half of the Lowrie Ditch 
and Spreckels Ditch at Päpaÿaÿea are open ditches. About  
70 percent of the total length of lined open ditches in the EMI 
diversion system is located along the Koÿolau Ditch, whereas 
about 67 percent of the total length of unlined open ditches 
in the diversion system is located along the Lowrie Ditch. 
Less than 4 percent of the EMI diversion system is partially 
lined open ditches, and about half of the total partially lined 
open-ditch length is in the Spreckels Ditch. EMI regularly 
maintains and repairs the diversion system; therefore, ditch 
characteristics documented in this report are representative of 
conditions existing during the period of this study.

Discharge measurements were made along 26 seepage-
run measurement reaches that are a total of about 15 miles in 
length. The seepage-run measurement reaches represent  
23 percent of the total length of ditches in the EMI diversion 
system. Discharge measurements were made along the 
measurement reaches during periods of stable ditch flow in the 
months of June, August, and September 2011. The discharge 
measurements indicate that Koÿolau Ditch and Spreckels 
Ditch at Päpaÿaÿea generally had seepage losses, whereas 

Wailoa, Kauhikoa, and New Hämäkua Ditches had seepage 
gains within the measured reaches. The Manuel Luis, Center, 
Lowrie, and Haÿikü Ditches had variable seepage losses and 
gains within the seepage-run measurement reaches. Open-
ditch measurement reaches generally had seepage losses that 
ranged from 0.1 cubic feet per second per mile of ditch at 
the Lowrie Ditch to 3.0 cubic feet per second per mile at the 
Koÿolau Ditch. Tunnel measurement reaches generally had 
seepage gains that ranged from 0.1 cubic feet per second  
per mile at the Manuel Luis Ditch to 5.2 cubic feet per second 
per mile at the Wailoa Ditch.

Introduction 

Since the late 1800s, the East Maui Irrigation Company 
(EMI) has been diverting surface water from streams 
in northeast Maui, Hawaiÿi mainly for the irrigation of 
sugarcane cultivated in the central isthmus of the island. 
Hawaiian Commercial and Sugar Company (HC&S) manages 
the sugarcane plantation, which has been the major sugar 
producer in the State of Hawaiÿi for more than a century. The 
EMI diversion system collects and transports water emanating 
from lands between Makapipi Stream to the east and Mäliko 
Gulch to the west, and provides irrigation water for about 
30,000 acres of the HC&S sugarcane plantation. The source 
of water for the EMI diversion system is primarily surface 
water from a total watershed area of 87.5 square miles (mi2), 
about two-thirds of which is owned by the State of Hawaiÿi 
(Wilcox, 1996, p. 118) and managed by the State of Hawaiÿi 
Department of Land and Natural Resources (DLNR). In 1938, 
Alexander and Baldwin, Inc. (A&B), the parent company 
of EMI and HC&S, obtained rights to the water on State 
of Hawaiÿi lands pursuant to water leases from four water-
license areas identified as Nähiku, Keÿanae, Honomanü, 
and Huelo, listed from east to west (fig. 1) (Kumu Pono 
Associates, LLC, 2001). When the water leases expired in 
1986, A&B/EMI received year-to-year revocable permits 
from the DLNR for diverting water from the streams on State 
of Hawaiÿi lands.
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The State Water Code mandates that the State of 
Hawaiÿi Commission on Water Resource Management 
(CWRM) establish a statewide instream use protection 
program (State Water Code, Hawaiÿi Revised Statutes, 
chapter 174C, section 71). The principal mechanism 
that CWRM implements for the purpose of protecting 
instream uses is establishing instream flow standards that 
describe flows necessary to protect the public interest in 
the stream with consideration of existing and potential 
water developments, including the economic impact of 
restricting such use (State Water Code, Hawaiÿi Revised 
Statutes, chapter 174C, section 71[1][C]). In September 
2008 and May 2010, CWRM established interim 
instream flow standards for a majority of the streams in 
northeast Maui that are diverted by the EMI diversion 
system. CWRM’s decision included a comprehensive 
list of adaptive management strategies, one of which 
required that “EMI, in coordination with the Commission 
and USGS [U.S. Geological Survey], shall seek to 
cooperatively fund and undertake a system efficiency 
study to accurately determine EMI system losses and/or 
gains.” (State of Hawaiÿi Department of Land and Natural 
Resources, 2010). EMI reported that through a program 
of regular inspection and maintenance, seepage losses in 
the diversion system were minimized; however, they were 
unable to provide measurements or estimates documenting 
the efficiency of the diversion system (Hawaiian 
Commercial and Sugar Company, 2010). 

The U.S. Geological Survey (USGS), in cooperation 
with CWRM and in collaboration with EMI, undertook 
an investigation that aims to provide measurements of 
seepage losses and gains in the EMI diversion system that 
are necessary to address CWRM’s order to evaluate system 
efficiency. Moreover, results from this study will provide 
area water-resource managers with additional hydrologic 
information to aid in the management of surface-water 
resources in east Maui.

Purpose and Scope

The objective of this study is to quantify seepage 
losses and gains for selected reaches of the EMI diversion 
system in east Maui, Hawaiÿi. This study provides 
baseline data that will help determine if there is a need for 
additional data or a more comprehensive study focused 
on a particular ditch-construction type(s) or ditch reaches. 
This study does not address seepage rates of reservoirs that 
receive water from or are part of the EMI diversion system.

This report documents (1) the locations of tunnel 
and open-ditch sections of the EMI diversion system, and 
(2) seepage losses and gains for selected reaches of the 
diversion system, including tunnel and open-ditch reaches. 
Seepage losses and gains for each selected reach were 
computed from same-day discharge measurements of 
water inflows to and outflows from the reach.
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Description of the Study Area

The study area (figs. 1 and 2) is located on the 
northern flank of Haleakalä Volcano, also known as 
the “East Maui Volcano,” which forms the eastern 
part of the Island of Maui and rises to an altitude of 
10,023 feet (ft) at Puÿu ÿUlaÿula (Red Hill). Covering 
an area of about 151 mi2, the study area is bounded 
to the north-northeast by 33 miles of coastline 
and encompasses 39 drainage basins that the EMI 
diversion system traverses—from Makapipi in the east 
to Mäliko Gulch in the west. The topography of the 
northern flanks of the volcano is characterized by the 
steep walls of many deeply incised valleys, as well as 
by gently sloping terrain at the intermediate altitudes 
where dense rain forests exist. The land surface at 
higher altitudes of the volcano commonly supports 
grasses and shrubs.
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EMI Diversion System

The EMI diversion system is a complex water 
collection and transport system that consists of roughly 
388 separate stream-water intakes, 12 inverted siphons, 
and numerous secondary feeders, dams, intakes, pipes, and 
flumes (Wilcox, 1996, p. 117–18). The diversion system 
has four primary levels of ditches: Wailoa, New Hämäkua, 
Lowrie, and Haÿikü Ditches, listed from highest to lowest 
altitude (fig. 1). Additional ditches that connect to the 
primary ditches include the Koÿolau, Kauhikoa, Manuel 
Luis, Center, Spreckels, and Spreckels at Päpaÿaÿea Ditches. 
These ditches are interconnected by short sections that 
transport water from one ditch to another and natural stream 
channels that convey diverted water between the ditches. 
The New Hämäkua and Haÿikü Ditches function as overflow 
ditches that capture excess flows from the Wailoa and 
Lowrie Ditches, respectively. 

Koÿolau Ditch marks the beginning of the EMI diversion 
system, and it transports water diverted from streams in 
the eastern half of the study area to Alo Stream (appendix), 
where the Koÿolau Ditch is thereafter referred as Wailoa 
Ditch. Combined, the Koÿolau and Wailoa Ditches make one 
continuous ditch that is located at the highest altitude of the 
four primary ditches. The Wailoa/Koÿolau Ditch traverses the 
northern flank of the East Maui Volcano along a relatively 
uniform altitude of about 1,200–1,300 ft. New Hämäkua 
Ditch is situated immediately below Wailoa Ditch at altitudes 
of 1,000–1,260 ft. The western end of New Hämäkua Ditch 
is abandoned; alternatively, flow in the ditch is transferred to 
Kauhikoa Ditch at the tributaries of Kakipi Gulch (appendix). 
The lower ditches—Lowrie and Haÿikü Ditch—are farther 
apart in terms of altitude than the upper ditches are. Lowrie 
Ditch and its connected ditches, Manuel Luis and Center Ditch 
(appendix), span a larger range of altitudes than the rest of 
the ditches, ranging from 940 ft near Punalau Stream to 400 
ft near Kuiaha Gulch. Haÿikü Ditch is located at the lowest 
altitude of all the ditches in the EMI diversion system and it 
is situated between the altitudes of 300 and 500 ft. All four 
primary ditches drop in altitude at Mäliko Gulch to allow for 
the transport of ditch water across the gulch to the HC&S 
plantation by means of gravity-feed siphons.

The main purpose of the EMI diversion system is to 
transport surface water, originating from a majority of the 
drainage basins within the study area, to central Maui for 
sugarcane cultivation, diversified agriculture, and domestic 
use through public-water systems. Demand for water from 
the EMI diversion system is generally the greatest from May 
to September. During these periods, the diversion system 
captures most of the water available in the study area streams 
at the points of diversion. According to Gingerich (1999,  
p. 15), during the 73-year period 1925–97, the total combined 
flow for the four primary ditches of the EMI diversion system 
measured at Honopou Stream averaged about 163 million 
gallons per day (Mgal/d). During 1924–87, average flows 
measured at Honopou Stream were 110 Mgal/d for  

Wailoa Ditch, 23 Mgal/d for New Hämäkua and Lowrie 
Ditches, and 15 Mgal/d for Haÿikü Ditch.

Parts of the EMI diversion system not assessed in this 
study include (1) abandoned ditches such as the westernmost 
section of the New Hämäkua Ditch; (2) ditches that transport 
water from diversion intakes to the main ditches; and (3) 
minor diversions that capture runoff water. Although ditch 
characteristics of Spreckels Ditch were identified, seepage-run 
discharge measurements were not made there because EMI 
was repairing the ditch during the study period.

Climate and Rainfall

Climate in northeast Maui is primarily controlled by trade 
winds from the east-northeast that create a series of distinct 
microclimates occurring at different altitudes on the East 
Maui Volcano. Trade winds are more frequent in the summer 
months when they are present more than 90 percent of the 
time (Schroeder, 1993). The study area lies mainly on the 
windward side of the volcano where the distribution of rainfall 
is controlled by orographic effects (fig. 2). Orographic rainfall 
occurs when northeasterly trade winds lift moist air up the 
windward slopes of the volcano into higher altitudes where the 
air is cooled, clouds are formed, and rainfall is generated. The 
study area receives near-daily orographic rainfall resulting in 
mean annual rainfall of about 140 inches per year (in/yr) near 
the northeastern coast, rainfall of more than 280 in/yr on the 
eastern intermediate slopes, and rainfall of less than 40 in/yr at 
the summit of the volcano and in Mäliko Gulch (Giambelluca 
and others, 2011). Mean annual rainfall at the altitude of the 
Koÿolau Ditch is the highest of all ditches in the EMI diversion 
system, averaging about 240 in/yr near Makapipi Stream and 
decreasing to about 210 in/yr in Keÿanae Valley. Mean annual 
rainfall at the altitudes of the Wailoa and New Hämäkua 
Ditches ranges from an average of 200 in/yr east of Kakipi 
to about 65 in/yr near Mäliko Gulch. Mean annual rainfall at 
the altitudes of the lower ditches is about 170 in/yr at the start 
of the Manuel Luis Ditch, decreasing to about 50 in/yr at the 

western end of the Haÿikü Ditch.

Seepage Loss and Gain 
Investigation

Field reconnaissance of the EMI diversion system 
was done to characterize the ditches, locate diversion 
structures, and select seepage-run measurement reaches and 
discharge measurement sites. Accessible parts of the ditches 
were inspected in the field, and ditch characteristics were 
documented using visual observations, photographs, and a 
handheld global positioning system (GPS) unit. To aid the 
selection of suitable seepage-run measurement reaches, 
locations of surface-water inflows and outflows were noted 
along the EMI diversion system. Inflows were typically 
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from stream diversions, and outflows from the ditch were 
typically flow releases to streams and reservoirs. Discharge 
measurements were made using Price pygmy and Price 
type AA vertical-axis current meters. All discharge 
measurements made as part of this study were entered into 
the USGS National Water Information System (NWIS) 
database and are available for online retrieval at http://
waterdata.usgs.gov/hi/nwis/nwis using USGS station 
numbers (see table 3).

Ditch Characterization

The lengths of EMI’s four primary ditches and their 
connecting ditches are characterized as being either tunnel 
or open ditch on the basis of definitions summarized in 
figure 3. Lengths of ditch that are covered or underground, 
including culverts, siphons, and pipes, are categorized 
as tunnel. The construction types of tunnels are not 
identified in this study due to safety concerns associated 
with conducting surveys in confined spaces. Although 
the construction types at the tunnel entrances and exits 
are documented, those construction types may not be 
representative of the entire length of the tunnel. Open-
ditch sections are further characterized by construction 
type, which is defined by the materials that make up the 
ditch walls and bottom. The three categories of open-ditch 
construction types are lined, partially lined, and unlined. 
Lined open-ditch sections have ditch walls and bottoms 
that are either concrete, stainless steel, solid bedrock, or 
cut stone with mortared joints—also known as armored 

Concrete ditch bottom and walls

Steel ditch bottom and walls

Solid bedrock ditch bottom and walls

Concrete ditch bottom and armored 
cut-stone walls

Lined

Earthen material on ditch bottom and 
one wall, lined on the other wall

Earthen material on ditch bottom, lined 
on both walls

Lined ditch bottom and earthen material 
on both walls

Partially lined

Earthen material on ditch bottom and 
walls

Unlined

EMI Diversion System

TunnelOpen ditch

Ditch is covered and (or) underground

Includes culverts, siphons, and pipes

cut-stone wall. A majority of the flumes are lined open-
ditch sections because they are constructed entirely of 
concrete (fig. 4A) or stainless steel (fig. 4B) at the time 
of the study. Unlined open-ditch sections have walls and 
bottoms that consist of stacked rocks without mortared 
joints or any earthen material. Partially lined open-ditch 
sections have various combinations of lined and unlined 
ditch walls and bottoms, such as concrete-lined walls with 
an earthen bottom or an earthen bottom and wall with 
armored cut-stone on the other wall. Typically, partially 
lined open-ditch sections were at one time short unlined 
ditch sections that have been repaired.

Ditch characteristics of the EMI diversion system 
are mapped in the appendix and summarized in table 
1. Photographs were taken to illustrate the various 
types of ditch characteristics identified in the EMI 
diversion system. Figure 1 shows the locations where the 
photographs included in figures 4 to 10 were taken. About 
63 miles of the EMI diversion system were inspected in 
the field—73 percent of the system is tunnels and the 
remainder of the system is open ditches. Of the 17 miles 
of open ditches surveyed, about 65 percent is unlined, 21 
percent is lined, and 14 percent is partially lined. EMI 
regularly maintains and repairs its diversion system, 
which may result in changes to the characteristics of 
each ditch over time. Therefore, the ditch characteristics 
documented in this report are representative of the EMI 
diversion system during the period of the study. The 
following is a summary of the ditch characteristics of each 
primary ditch system.

Figure 3.  Ditch characterization 
of the East Maui Irrigation (EMI)
diversion system, east Maui, Hawaiÿi.

http://waterdata.usgs.gov/hi/nwis/nwis
http://waterdata.usgs.gov/hi/nwis/nwis
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Koÿolau and Wailoa Ditches.—Koÿolau Ditch 
conveys water between Makapipi Stream and Alo Stream, 
a tributary of Waikamoi Stream, where the ditch is 
thereafter referred as Wailoa Ditch. Koÿolau Ditch has a 
total length of 10.2 miles, 75 percent of which is tunnels 
and most of the remainder of which (about 2.5 miles) is 
lined open ditches that have concrete or armored cut-stone 
walls such as those shown in figure 5. From the start of the 
ditch at Makapipi Stream to Kopiliÿula Stream, Koÿolau 
Ditch consists of a combination of tunnel and lined 
open-ditch sections. The remainder of the ditch between 
Kopiliÿula and Waikamoi Streams is entirely tunnel, except 
a short lined open-ditch section near Piÿinaÿau Stream. 
Heading west from Alo Stream, the Wailoa Ditch conveys 
water for about 9.6 miles mostly in tunnels and terminates 
at Mäliko Gulch, where the water is delivered to the HC&S 
plantation. The open-ditch sections of Wailoa Ditch are 
limited to concrete-lined flumes, one of which is illustrated 
in figure 4A.

Spreckels Ditch.—Not to be confused with Spreckels 
Ditch at Päpaÿaÿea or the Spreckels Ditch of west Maui, 
Spreckels Ditch of the EMI diversion system is located 
between altitudes of 1,210 and 1,760 ft. The ditch conveys 
water from Nuaÿailua Stream to Alo Stream, where it 
discharges water to the Wailoa Ditch. Spreckels Ditch can 
also discharge water to Koÿolau Ditch by means of Kölea 
Stream. Parts of Kölea, Puohokamoa, and Haipuaÿena 
Streams convey water between sections of the Spreckels 
Ditch (fig. 6A). Excluding the streams that convey ditch 
water, Spreckels Ditch is about 3.6 miles in length, 2.0 
miles of which are tunnels and 1.6 miles of which are a 
combination of short partially lined and unlined open-
ditches (fig. 6B). At the time of the study, EMI was in the 
process of repairing the Spreckels Ditch and a portion of 
the water in the ditch was being discharged to Koÿolau 
Ditch. Therefore, the ditch characteristics identified for 
Spreckels Ditch as part of this study may change once the 
repairs are complete.

New Hämäkua and Kauhikoa Ditches.—New 
Hämäkua and Kauhikoa Ditches are located immediately 
below the Wailoa Ditch between altitudes of 600 and  
1,260 ft. The active parts of New Hämäkua Ditch extend 
from Alo Stream to Makaÿa, Halehaku, and ÿÖpana 
Streams—tributaries of Kakipi Gulch. The section 
of New Hämäkua Ditch between ÿÖpana Stream and 
ÿÖpaepilau Gulch is abandoned and is therefore not 
characterized as part of this study. Excluding the stream 
conveyances, New Hämäkua Ditch is about 8.0 miles 
in length with 2.4 miles of open ditches and 5.6 miles 
of tunnels. About 60 percent of the open-ditch sections 
is unlined (fig. 7A), 36 percent is partially lined (fig. 
7B), and the remainder is lined. New Hämäkua Ditch 
discharges water into the tributaries of Kakipi Gulch and 
subsequently into Kauhikoa Ditch. The Kauhikoa Ditch 
conveys water westward for about 5 miles almost entirely 
in tunnels to Mäliko Gulch. One of the longest open-ditch 

sections of Kauhikoa Ditch is located near ÿÖpana Stream, 
where both ditch walls and the bottom are constructed of 
concrete (fig. 7C).

Spreckels Ditch at Päpaÿaÿea.—The shortest ditch in 
the EMI diversion system, Spreckels Ditch at Päpaÿaÿea, 
is located between altitudes of 680 and 930 ft. The ditch 
conveys water for about 1.0 mile from Kaÿaiea Stream to 
Nailiilihaele Stream (the Hawaiian form of this stream name 
has not yet been verified), where the water is transferred to 
Lowrie Ditch. Near the end of Spreckels Ditch is Päpaÿaÿea 
Reservoir, which stores water mostly during periods of high 
rainfall. About 55 percent of Spreckels Ditch at Päpaÿaÿea 
is unlined open-ditch sections with walls made of earthen 
material or stacked rocks and a gravel bottom (fig. 8A). 
Open-ditch sections at the diversion intakes are partially 
lined with armored cut-stone on one or both walls and have 
a gravel bottom (fig. 8B).

Manuel Luis, Center, and Lowrie Ditches.—The 
Manuel Luis, Center, and Lowrie Ditches are located below 
the New Hämäkua and Kauhikoa Ditches. Stream reaches 
are used to convey water between the three ditches, making 
them interconnected. Manuel Luis Ditch, located between 
altitudes of 720 and 940 ft, begins at Punalau Stream and 
extends to Waikamoi Stream, where the ditch water is 
transferred to Center Ditch. Reaches of Puohokamoa Stream 
convey ditch water between sections of the Manuel Luis 
Ditch. Excluding the stream reaches that convey ditch water, 
Manuel Luis Ditch is about 1.8 miles in length, about 1 mile 
of which is tunnels and the remainder of which is mostly 
unlined open ditches (fig. 9A). Center Ditch, located between 
altitudes of 660 and 740 ft, conveys water for 2.2 miles from 
Waikamoi Stream to Nailiilihaele Stream where the ditch 
water is transferred to Lowrie Ditch. About 69 percent of 
Center Ditch is tunnels, and the remaining 31 percent is 
mostly unlined open ditches (fig. 9B) with very few lined 
and partially lined open-ditch sections. Lowrie Ditch is the 
longest of the three ditches and it conveys water for 12.4 
miles from Nailiilihaele Stream near an altitude of 680 ft to 
Mäliko Gulch near an altitude of 280 ft. About 4.6 miles (37 
percent) of the ditch is tunnels and the remaining 7.8 miles is 
mostly unlined open ditches. The unlined open-ditch sections 
of the Manuel Luis and Center Ditches are very similar with 
gravel bottoms and walls made of earthen material on one 
side and stacked rocks on the other, whereas those of the 
Lowrie Ditch have mostly earthen walls and bottoms (fig. 
9C). Lowrie Ditch had one of the last remaining wood flumes 
of the EMI diversion system, and it was replaced in October 
2011 with a stainless-steel flume (fig. 9D) (Garret Hew, EMI, 
oral commun., November 22, 2011).

Haÿikü Ditch.—Haÿikü Ditch is located at the lowest 
altitude of all the ditches in the EMI diversion system. It 
conveys water for 9.7 miles from Kailua Stream to Mäliko 
Gulch almost entirely by tunnels. Open-ditch sections 
constitute only about 0.4 miles of the Haÿikü Ditch, and 
they are limited to concrete flumes (fig. 10) and lined 
diversion intakes.
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Table 1.  Summary of ditch characteristics for the East Maui Irrigation diversion 
system, east Maui, Hawaiÿi.

[Approximate ditch lengths in miles. Sum of individual lengths may not add up to total due to rounding] 

Ditch system Total length 
of ditcha Tunnel

Open ditch

Lined Partially 
lined Unlined

Koÿolau 10.20 7.70 2.47 0.02 0
Wailoa 9.56 9.49 0.07 0 0

Spreckels 3.58 2.00 0.01 1.28 0.29

New Hämäkua 8.05 5.61 0.13 0.86 1.44

Kauhikoa 4.96 4.78 0.16 0.02 0

Spreckels at Päpaÿaÿea 1.04 0.42 0.01 0.03 0.57

Manuel Luis 1.79 0.97 0 0.06 0.76

Center 2.20 1.51 0.11 0.04 0.54

Lowrie 12.41 4.61 0.21 0.13 7.46
Haÿikü 9.68 9.30 0.38 0 0
Total 63.47 46.41 3.53 2.45 11.08
a Total length of ditch excludes abandoned ditch sections and streams used for ditch-water conveyance.

Figure 4.  Photographs of two flumes that are part 
of the East Maui Irrigation diversion system, east 
Maui, Hawaiÿi. A, Concrete-lined flume along the 
Wailoa Ditch at ÿÖpana. B, Stainless-steel flume 
along the Lowrie Ditch near Kuiaha Gulch, also 
known as Labasan flume.

A

B
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Figure 6.  Photographs of two sections of 
the Spreckels Ditch, East Maui Irrigation 
diversion system, east Maui, Hawaiÿi. A, 
Haipuaÿena Stream used as ditch-water 
conveyance. B, An open-ditch section that 
is both unlined and partially lined.

Figure 5.  Photographs of two sections 
of the Koÿolau Ditch, East Maui Irrigation 
diversion system, east Maui, Hawaiÿi. A, Lined 
open-ditch section near Makapipi Stream with 
armored cut-stone walls and concrete bottom. 
B, Lined open-ditch section near Waiohue 
Stream with concrete walls and bottom.

A

A

B

B

Partially lined
Unlined
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Figure 7.  Photographs of three sections of the New Hämäkua and 
Kauhikoa Ditches, East Maui Irrigation diversion system, east Maui, Hawaiÿi. 
A, New Hämäkua Ditch, unlined open-ditch section at ÿOÿopuola Stream. B, 
New Hämäkua Ditch, partially lined open-ditch section near Waipiÿo Stream. 
C, Kauhikoa Ditch, lined open-ditch section at ÿÖpana Stream.

Figure 8.  Photographs of two sections of the Spreckels Ditch 
at Päpaÿaÿea, East Maui Irrigation diversion system, east Maui, 
Hawaiÿi. A, Unlined open-ditch section near Kaÿaiea Gulch. B, 
Partially lined open-ditch section near Kaÿaiea Gulch diversion 
intake.

A

B

C

B

A
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Figure 9.  Photographs of Manuel Luis, Center, and Lowrie Ditches, East Maui Irrigation diversion system, east Maui, Hawaiÿi. 
A, Manuel Luis Ditch, unlined open-ditch section near Puohokamoa Stream. B, Center Ditch, unlined open-ditch section between 
Kölea and Punaluÿu Streams. C, Lowrie Ditch, unlined open-ditch section near Mäliko Gulch. D, Lowrie Ditch, old wood flume and 
replacement stainless-steel flume near Peÿahi Reservoir (photograph by Garret Hew, East Maui Irrigation Company).

A

B

C

D
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Seepage Runs

A seepage run in a diversion system consists of 
making multiple discharge measurements at nearly the same 
time along the selected reach. These same-day discharge 
measurements can be used to estimate seepage loss and gain 
rates over the measurement reaches. Conducting seepage 
runs in a diversion system is challenging because both natural 
(variations in rainfall and streamflow) and human (diversion-
system manipulations) factors can result in changing flow 
conditions. Flow in a ditch is affected by inflows from 
multiple stream diversion intakes and outflows into other 
ditches and streams. Given the frequent rainfall in the study 
area, surface runoff and overflow ditches that convey water 
from one ditch to another could very quickly affect flow in 
the entire EMI diversion system. In some cases, rainfall may 
only affect flows in the upper ditches, while flows in the 
lower ditches remain relatively stable. Furthermore, regular 
maintenance and repair of the EMI diversion system may 
disrupt ditch flow and restrict access into certain areas. These 
potential alterations in flow present complications when 
scheduling and conducting seepage runs.

Within the EMI diversion system, seepage-run 
measurement reaches were chosen on the basis of the 
following criteria: (1) reaches are representative of the 
different characteristics identified during the field inspections 
along each of the ditches; (2) reaches are as long as possible 
to increase the possibility of measuring representative seepage 
losses or gains and to minimize the effects of anomalous 
localized conditions on the overall average seepage rates; 
and (3) reaches have minimal or no additional diversion 
inflows and outflows, thereby reducing the inherent error 

introduced with each additional measurement that is required 
to characterize seepage rates within the measurement reaches. 
Seepage runs were not conducted in Spreckels Ditch because 
EMI was repairing the ditch at the time of the study.

Seepage runs were done on days when flow was generally 
stable in the ditch reaches where discharge measurements 
were made. Stable flow conditions were documented by 
recording the height of water surface, commonly referred 
to as gage height or stage, during the time when discharge 
measurements were being made. Whether a change in stage 
causes a substantial change in flow depends on the geometry 
and slope of the ditch in the vicinity of the cross section 
where the discharge measurement is being made, as well as 
the magnitude of flow. In some cases, discharges in the lower 
ditches were measured just before a change in flow condition 
was detected because the stage was continuously monitored 
during the discharge measurements. Depending on the number 
of diversion inflows and outflows and the need for repeat 
discharge measurements, a total of two to five discharge 
measurements were made at each seepage-run measurement 
reach at nearly the same time on the same day. Seepage losses 
and gains within the measurement reaches that were visually 
detected were estimated by a field technician if the flows were 
too low to measure with the available instruments.

Each discharge measurement made for this study 
was assigned one of four ratings—excellent, good, fair, 
or poor. The rating of a discharge measurement is a 
subjective evaluation of the measurement made by the field 
technician. The purpose of the rating is to qualitatively 
account for some of the factors that could potentially 
affect the accuracy of the discharge measurement. These 
factors include, but are not limited to, the condition of the 

A B

Figure 10.  Photographs of two sections of the Haÿikü Ditch, East Maui Irrigation diversion system, east Maui, Hawaiÿi. A, Eby 
Flume at Manawaiiao Stream. B, Shirota Flume at Kuiaha Gulch.
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measuring instrument, characteristics of the measurement 
cross section, spacing and number of observation verticals in 
a measurement cross section, changing stage, measurement 
of depth and velocity, and environment (Rantz and others, 
1982, p. 179–80). Discharge measurements made during 
this study were generally rated good or fair, with a few 
measurements rated poor because of the characteristics of 
the measurement cross section.

Replicate measurements were made immediately 
following the first measurement at a number of randomly 
selected seepage-run discharge-measurement stations. This 
was done to address uncertainty associated with factors 
affecting the accuracy of a discharge measurement. Repeating 
the discharge measurement under changing measurement 
conditions—that is, different field technician, instrument, and 
(or) measurement cross section—could potentially reduce that 
uncertainty (Turnipseed and Sauer, 2010; Rantz and others, 
1982). According to the USGS Pacific Islands Water Science 
Center surface-water quality-assurance standards (Ronald 
Rickman, USGS, written commun., January 14, 2011), if 
the first measurement and the replicate measurement are 
made under stable flow conditions, the difference between 
the two measurements should satisfy at least one of two 
criteria. The first criterion, associated with the magnitude 
of the discharge, indicates that the difference between the 
replicate measurements should be (1) within 10 percent for 
discharges less than 1.0 cubic feet per second (ft3/s), (2) 
within 7 percent for discharges of 1.0 through 10.0 ft3/s, and 
(3) within 5 percent for discharges greater than 10.0 ft3/s. 
The second criterion, associated with the accuracy rating 
assigned to the replicate measurements, indicates that the 
difference should be (1) within 5 percent for measurements 
rated good to excellent, (2) within 8 percent for measurements 
rated fair; and (3) within 10 percent for measurements rated 
poor. For those cases in which one of the two criteria was 
satisfied, the average of the first measurement and the replicate 
measurement(s) is used to represent the discharge at the 
seepage-run station. For cases in which the difference between 
the measurements does not fall within the percentages listed 
above, an additional measurement is made and the outlier 
measurement is not used in computing the average discharge.

Seepage Losses and Gains

Efficiency of a diversion system describes its function 
and performance in regards to the transport and (or) storage 
of the diverted water. For a well-maintained irrigation-
water diversion system, seepage gains are typically favored 
and repairs are done to reduce the amount of seepage 
losses. Generally, seepage losses would be expected to be 
the highest for ditch reaches with large wetted perimeter 
(ditch surface in direct contact with water) and head (depth 
of water), all other factors being equal. If a ditch is not 
maintained properly and repairs are not made expeditiously 
to sections of the ditch in poor condition, the ditch condition 

would likely continue to degrade and seepage losses could 
increase over time. Seepage losses may also vary by irrigation 
season based on the length of time that the ditches transport 
water. The overflow ditches—New Hämäkua and Haÿikü 
Ditch—sometimes run dry in the summer months when 
irrigation demand is high and available surface water is low. 
In this case, seepage losses may be more pronounced during 
initial wetting when flow in the ditches resumes.

The seepage loss or gain for each seepage-run 
measurement reach was computed as the difference between 
the downstream and upstream discharges, excluding any 
estimated or measured diversion inflows and outflows within 
the reach. The length of the seepage-run measurement reach 
was estimated from the USGS topographic map for east Maui 
as the horizontal distance in map view, using geographic 
information system (GIS) software. Seepage rate, expressed 
in cubic feet per second per mile of ditch (ft3/s/mi), is the 
ratio of estimated loss or gain to the length of the seepage-
run measurement reach. The seepage rates are specific to the 
seepage-run measurement reaches where discharges were 
measured. The magnitude of the seepage loss or gain in a 
reach relative to the discharges in the reach may provide 
insight into the potential uncertainty in the estimated seepage 
loss or gain. In some instances, the estimated seepage losses 
and gains fall within the standard of error associated with 
the accuracy of the discharge measurements. For these cases, 
estimated seepage rates may represent the true seepage loss 
or gain within the measurement reaches. However, it is also 
possible that these seepage rates may reflect uncertainty in the 
discharge measurements. 

About 15 miles of seepage-run measurement reaches 
were selected, 9 miles of which are open ditches and the 
remainder of which are tunnels (table 2). Seepage losses and 
gains were determined for about 52 percent of the 17 miles of 
open ditches identified during the ditch characteristics field 
inspections. Ditch characteristics for each of the seepage-run 
measurement reaches are shown in the appendix. Excluding 
Spreckels Ditch, where no seepage runs were conducted 
because of ongoing maintenance and repair, six out of the 
nine ditches that are part of the EMI diversion system have 
more than half of their identified open-ditch reaches measured 
in seepage runs. Wailoa, Kauhikoa, and Haÿikü Ditches have 
fewer open-ditch seepage-run measurement reaches because 
the ditches are mostly tunnels. Seepage runs in partially lined 
open-ditch reaches are limited, because these types of ditch 
reaches typically exist in very short reaches at diversion intakes 
and areas where repairs have been made. For this study, a total 
of 55 seepage-run discharge-measurement stations (table 3) 
were established, and 87 discharge measurements were made 
during a period of 11 days in June, August, and September of 
2011. Table 4 lists the seepage-run measurement reaches and 
their associated discharge measurements, seepage loss and 
gain estimates, length of the measurement reach, and seepage-
rate estimates. An abbreviated station identifier (station ID) is 
assigned to each seepage-run discharge-measurement station 
for ease of reference in the report. The station ID is composed 
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Table 2.  Summary of ditch characteristics for seepage-run measurement 
reaches of the East Maui Irrigation diversion system, east Maui, Hawaiÿi.  
 
[Approximate ditch lengths in miles; --, seepage run not conducted on Spreckels Ditch. Sum 
of individual lengths may not add up to total due to rounding] 

Ditch system
Total length of 
measurement 

reacha
Tunnel

Open ditch

Lined
Partially 

lined
Unlined

Koÿolau 1.44 0.10 1.34 0 0
Wailoa 0.59 0.57 0.02 0 0
Spreckels -- -- -- -- --
New Hämäkua 1.97 1.00 0 0.23 0.75
Kauhikoa 1.61 1.51 0.08 0.02 0
Spreckels at Päpaÿaÿea 0.43 0.08 0 0.03 0.32
Manuel Luis 0.93 0.53 0 0.02 0.38
Center 0.86 0.39 0 0.03 0.45
Lowrie 6.05 1.02 0.05 0.08 4.90
Haÿikü 0.84 0.73 0.11 0 0
Total 14.72 5.93 1.60 0.41 6.79

a Total length of ditch excludes abandoned ditch sections and streams used for ditch-water conveyance.

Table 3.  Seepage-run discharge-measurement stations on the East Maui Irrigation diversion system, east Maui, Hawaiÿi.

[Station ID, station identifier that is also referenced in table 4; USGS, U.S. Geological Survey; NWIS, National Water Information System; 
DS, downstream; US, upstream; nr, near; Rd, road] 

Station 
ID

USGS Station 
number

Station name in USGS
NWIS database

Altitude,
in feeta

Coordinatesb

Latitude Longitude

K1 204812156061401 Koolau Ditch at Makapipi tunnel, Maui, HI 1,290 20°48'12.0" 156°06'13.8"

K2 204818156062401 Koolau Ditch DS overflow nr Makapipi, Maui, HI 1,309 20°48'18.0" 156°06'24.5"

K3 204818156062501 Koolau Ditch .27 mi DS Makapipi tunnel, Maui, HI 1,306 20°48'18.3" 156°06'24.9"

K4 204822156063801 Koolau Ditch US of Awaimakaino input, Maui, HI 1,297 20°48'22.3" 156°06'37.7"

K5 204822156063802 Awaimakaino input nr Koolau Ditch, Maui, HI 1,297 20°48'22.5" 156°06'37.8"

K6 204824156064201 Koolau Ditch nr Hanawi, Maui, HI 1,304 20°48'24.6" 156°06'42.1"

K7 204853156071901 Koolau Ditch nr Puakea, Maui, HI 1,302 20°48'52.8" 156°07'19.4"

K8 204856156072901 Koolau Ditch nr Waiohue, Maui, HI 1,299 20°48'56.3" 156°07'29.2"

K9 204857156074001 Koolau Ditch DS Puaakaa input, Maui, HI 1,277 20°48'57.0" 156°07'40.6"

K10 204903156074901 Koolau Ditch nr Kopiliula, Maui, HI 1,311 20°49'03.2" 156°07'48.7"

K11 204928156100901 Koolau Ditch nr Kaleomaui Stream, Maui, HI 1,241 20°49'27.9" 156°10'09.0"

K12 16523000 Koolau Ditch near Keanae, Maui, HI 1,235 20°49'41.6" 156°10'21.1"

W1 205259156155001 Wailoa Ditch at Halehaku Flume, Maui, HI 1,206 20°52'58.5" 156°15'49.8"

W2 205302156162301 Wailoa Ditch at Opana Flume, Maui, HI 1,182 20°53'02.0" 156°16'22.6"

NH1 205226156125501 New Hamakua Ditch nr Nailiilihaele, Maui, HI 1,197 20°52'26.5" 156°12'55.2"

NH2 205231156131501 New Hamakua Ditch at Kailua, Maui, HI 1,163 20°52'30.7" 156°13'14.6"

NH3 205233156131801 New Hamakua Ditch at Ohanui, Maui, HI 1,191 20°52'32.9" 156°13'17.7"

NH4 205247156133701 New Hamakua Ditch at Hoalua, Maui, HI 1,190 20°52'46.8" 156°13'37.0"

NH5 205306156135201 New Hamakua Ditch nr Hanehoi, Maui, HI 1,185 20°53'06.0" 156°13'51.7"

NH6 205309156141901 New Hamakua Ditch at Waipio, Maui, HI 1,198 20°53'09.3" 156°14'18.9"

KH1 205341156162901 Kauhikoa Ditch US of Opana Basin, Maui, HI 1,039 20°53'41.1" 156°16'29.4"

KH2 205335156173701 Calasa intake nr Kauhikoa Ditch, Maui, HI 1,042 20°53'34.8" 156°17'36.8"

KH3 205336156174801 Kauhikoa Ditch US of Silva Intake, Maui, HI 1,004 20°53'36.2" 156°17'47.8"

SP1 205218156115301 Spreckels-Papaaea DS Kaaiea input, Maui, HI 944 20°52'18.0" 156°11'52.9"
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of one to two letters representing the ditch, followed by a number 
indicating the location of the station relative to its adjacent 
stations—for example, station K1 is four stations upstream 
from station K5 along Koÿolau Ditch. For seepage-run 
discharge-measurement stations with replicate measurements, 
the average of all discharge measurements were used to 
compute seepage losses and gains except at station ML4 in 
which only the second and third discharge measurements 
were used because those two measurements were most 
consistent.

Koÿolau and Wailoa Ditches.—A total of six seepage-
run measurement reaches, which consist mainly of lined open 

Table 3.  Seepage-run discharge-measurement stations on the East Maui Irrigation diversion system, east Maui, Hawaiÿi.
—Continued

[Station ID, station identifier that is also referenced in table 4; USGS, U.S. Geological Survey; NWIS, National Water Information System; 
DS, downstream; US, upstream; nr, near; Rd, road] 

Station 
ID

USGS Station 
number

Station name in USGS
NWIS database

Altitude,
in feeta

Coordinatesb

Latitude Longitude
SP2 205226156115801 Spreckels-Papaaea US Makanali input, Maui, HI 944 20°52'26.2" 156°11'58.1"

SP3 205241156121501 Spreckels-Papaaea nr Oopuola, Maui, HI 839 20°52'41.2" 156°12'15.3"

SP4 205247156121401 Spreckels-Papaaea at Papaaea flume, Maui, HI 831 20°52'47.2" 156°12'14.0"

ML1 205126156103801 Manuel Luis Ditch nr Punalau, Maui, HI 953 20°51'25.8" 156°10'38.5"

ML2 16541500 Manuel Luis Ditch at Puohokamoa Stream, Maui, HI 910 20°51'36.2" 156°10'49.2"

ML3 205146156105701 Manuel Luis Ditch nr Puohokamoa, Maui, HI 915 20°51'45.7" 156°10'57.1"

ML4 205152156110501 Manuel Luis Ditch nr Wahinepee Rd, Maui, HI 913 20°51'51.6" 156°11'05.4"

ML5 205203156111401 Manuel Luis Ditch DS Wahinepee input, Maui, HI 892 20°52'03.2" 156°11'13.8"

ML6 205212156112001 Manuel Luis Ditch nr Waikamoi, Maui, HI 746 20°52'12.4" 156°11'20.4"

C1 205222156112401 Center Ditch DS of Kolea input, Maui, HI 747 20°52'22.4" 156°11'24.2"

C2 205241156113301 Center Ditch US of Punaluu input, Maui, HI 719 20°52'41.5" 156°11'33.5"

C3 205244156114601 Center Ditch DS of Makanali intake, Maui, HI 711 20°52'44.5" 156°11'46.5"

C4 205238156120101 Center Ditch US of Oopuola intake, Maui, HI 701 20°52'38.5" 156°12'01.4"

L1 205335156124801 Lowrie Ditch DS Kailua intake, Maui, HI 671 20°53'34.8" 156°12'47.6"

L2 205341156130901 Lowrie Ditch nr Hoalua, Maui, HI 666 20°53'41.0" 156°13'08.7"

L3 205342156131301 Lowrie Ditch DS Hoalua intake, Maui, HI 640 20°53'41.7" 156°13'12.5"

L4 205342156132401 Lowrie Ditch US Hanehoi intake, Maui, HI 628 20°53'42.3" 156°13'24.1"

L5 205417156144001 Lowrie Ditch DS Hoolawanui intake, Maui, HI 618 20°54'17.4" 156°14'39.6"

L6 205435156145801 Lowrie Ditch US Honopou intake, Maui, HI 599 20°54'35.0" 156°14'57.7"

L7 205437156150101 Lowrie Ditch DS siphon at Honopou, Maui, HI 613 20°54'37.2" 156°15'00.7"

L8 205438156153101 Lowrie Ditch US Kapalaalea input, Maui, HI 603 20°54'38.1" 156°15'31.1"

L9 205509156163502 Peahi flume leak nr Lowrie Ditch, Maui, HI 563 20°55'08.8" 156°16'35.4"

L10 205509156163501 Lowrie Ditch DS of Peahi flume, Maui, HI      562    20°55'09.1" 156°16'35.0"

L11 205453156172801 Lowrie Ditch nr Kaupakulua, Maui, HI      593    20°54'53.5" 156°17'28.4"

L12 205458156175701 Lowrie Ditch DS Kaupakulua Reservoir, Maui, HI 523 20°54'57.7" 156°17'56.9"

L13 205458156183601 Lowrie Ditch US siphon at Kuiaha, Maui, HI 555 20°54'58.5" 156°18'35.6"

H1 205537156173301 Haiku Ditch at Eby Flume, Maui, HI 395 20°55'37.4" 156°17'33.0"

H2 205534156175701 East Kaupakulua Gulch US Haiku Ditch, Maui, HI 352 20°55'33.6" 156°17'57.3"

H3 205535156175901 Haiku Ditch at Kaupakulua, Maui, HI 360 20°55'34.8" 156°17'59.2"

H4 205528156182301 Haiku Ditch at Libby Flume, Maui, HI 350 20°55'27.8" 156°18'22.8"

H5 205522156184101 Haiku Ditch at Shirota Flume, Maui, HI 309 20°55'22.1" 156°18'40.8"
 
a Altitude values interpolated from USGS 1:24,000-scale digital hypsography data.
b Latitude and longitude coordinates in North American Datum of 1983.

ditches, were selected along the Koÿolau Ditch. Discharge 
measurements were made on June 13–14 and September 12, 
2011, and the discharges ranged from 2.34 ft3/s near Hanawï 
Stream (station K4) to 44.4 ft3/s near Keÿanae (station K11). 
Estimated seepage rates generally showed losses that ranged 
from 0.94 to 3.0 ft3/s/mi, except in the 0.20-mile reach 
between stations K9 and K10 that had a seepage-gain rate 
of 3 ft3/s/mi as shown by discharge measurements made 
on June 14, 2011. Seepage losses and gains for three of the 
seepage-run measurement reaches were within 5 percent 
of the upstream discharges in the measurement reaches. 
Two seepage runs—from stations K1 to K2 and K9 to 
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K10—were repeated because the differences between 
the upstream and downstream discharges from the first 
set of discharge measurements were relatively large, 
and they departed from the general range of seepage 
losses and gains observed at the other measurement 
reaches. A second set of measurements was made 
for those seepage-run measurement reaches, and the 
seepage rates estimated from the second set of discharge 
measurements fell within the general range of seepage 
losses and gains. The seepage rates associated with the 
initial seepage runs (June 13, 2011) between K1 and 
K2 and between K9 and K10 may reflect instrument 
error, measurement error, or unexpected changes at the 
diversion structures that affected the ditch flow for a 
short period of time. Additional measurements in these 
reaches would reduce uncertainty in estimated seepage 
rates.

Wailoa Ditch has only one seepage-run 
measurement reach because the ditch is almost entirely 
tunnel with very few open-ditch sections where 
discharge measurements could be made. Wailoa Ditch 
typically transports a majority of the diverted water in 
the EMI diversion system and it has an average flow of 
110 Mgal/d (Gingerich, 1999, p. 15). The discharges 
measured on September 13, 2011, indicated a flow of 
about 88 ft3/s at the concrete flume near ÿÖpana Stream. 
Discharge measurements made for this study showed 
a seepage-gain rate of 5.2 ft3/s/mi between station W1 
at Halehaku flume and station W2 at ÿÖpana flume. 
The seepage gain was within 5 percent of the upstream 
discharge in the measurement reach.

New Hämäkua and Kauhikoa Ditches.—The three 
seepage-run measurement reaches of the New Hämäkua 
Ditch are mostly tunnels and unlined open-ditches. 
Partially lined open-ditch reaches are located at the 
diversion intakes, which were not diverting water at the 
time of the seepage runs. Kauhikoa Ditch has only one 
seepage-run measurement reach, generally of tunnel 
construction, because the ditch has very few open-ditch 
sections where discharge measurements could be made. 
Discharge measurements for New Hämäkua Ditch 
made on August 10, 2011, ranged from 0.52 ft3/s near 
Nailiilihaele (station NH1) to 1.15 ft3/s near Hanehoi 
(station NH5) and at Waipiÿo (station NH6). Estimated 
seepage rates showed gains that ranged from 0.04 to 0.49 
ft3/s/mi within the seepage-run measurement reaches. 
Only one out of the three measurement reaches had 
seepage gains within 5 percent of the upstream discharge 
in the measurement reach. Discharges measured in 
Kauhikoa Ditch on September 13, 2011, showed a 
seepage-gain rate of about 0.20 ft3/s/mi between station 
KH1 near ÿÖpana Stream and station KH3 near East 
Kuiaha Gulch.

Spreckels Ditch at Päpaÿaÿea.—The Spreckels 
Ditch at Päpaÿaÿea has two seepage-run measurement 
reaches, and they are almost entirely unlined open 

ditches. Both sets of discharge measurements made on 
June 16, 2011, indicated seepage losses.

Manuel Luis, Center, and Lowrie Ditches.—The 
Manuel Luis Ditch has three seepage-run measurement 
reaches, and they are mainly tunnel and unlined open 
ditches. Discharge measurements made on June 15, 2011, 
ranged from 0.24 ft3/s near Puohokamoa Stream near 
the beginning of the ditch (station ML2) to 1.19 ft3/s 
near Waikamoi Stream (station ML6) upstream of where 
ditch water is conveyed to Center Ditch. Seepage rates 
were variable, with both losses and gains throughout the 
seepage-run measurement reaches. The largest estimated 
seepage-loss rate was 0.3 ft3/s/mi between stations ML1 
and ML2, a reach that was almost all tunnel construction. 

The two seepage-run measurement reaches selected 
for the Center Ditch are mostly tunnel and unlined open 
ditches. Discharge measurements made on June 16, 2011, 
varied between 3.24 ft3/s near Kölea Stream (station C1) 
and 4.03 ft3/s near Makanali Stream (station C3). The 
discharge measurements showed a seepage-gain rate of 
0.45 ft3/s/mi in the upstream measurement reach (stations 
C1 to C2) and a seepage-loss rate of 1.1 ft3/s/mi at the 
downstream measurement reach (stations C3 to C4). The 
seepage flows were within 8 percent of the upstream 
discharges in the measurement reaches.

Lowrie Ditch has six seepage-run measurement 
reaches, and they are mostly unlined open ditches, except 
the reach between stations L1 and L2 that is mostly 
tunnel. Seepage runs were made before the Peÿahi flume 
was replaced with a stainless-steel flume (fig. 9D); 
therefore, flume leakage measurements at station L9 
no longer apply to the current condition of the flume. 
A seepage run on Lowrie Ditch was attempted on June 
17, 2011 and was aborted due to heavy rain. Successful 
seepage-run discharge measurements were made on 
August 8–9, 2011, and the flows varied between 15.2 
ft3/s near Kailua Stream (station L1) and 41.3 ft3/s near 
Kuiaha Gulch (station L13). Half of the seepage-run 
measurement reaches had seepage-gain rates between 
1.7 and 3.1 ft3/s/mi, whereas the other half had seepage-
loss rates of 0.1 to 1 ft3/s/mi. Four of the seepage-run 
measurement reaches had seepage flows within 5 percent 
of the upstream discharges in the reaches. 

Haÿikü Ditch.—Two seepage-run measurement 
reaches were selected for the Haÿikü Ditch, and both 
reaches are mainly of tunnel construction. Discharge 
measurements made on August 11, 2011, ranged from 
3.05 ft3/s near East Kuiaha Gulch (station H4) to 22.2 
ft3/s near Manawaiiao Stream (station H1) and near 
Kaupakulua Gulch (station H3). Discharge measurements 
showed a seepage-loss rate of 0.8 ft3/s/mi in the upstream 
seepage-run measurement reach (stations H1 to H3) and 
a seepage gain-rate of 0.2 ft3/s/mi at the downstream 
seepage-run measurement reach (stations H4 to H5). 
These seepage flows were within 5 percent of the 
upstream discharges in the measurement reaches.
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Table 4.  Seepage-run measurement reaches with associated discharge measurements, estimated seepage losses and gains, 
length of measurement reach, and estimated seepage rates of the East Maui Irrigation diversion system, east Maui, Hawaiÿi.

[Station ID, station identifier that is also referenced in table 3; USGS; U.S. Geological Survey; NWIS, National Water Information System; 
HST, Hawaiÿi Standard Time; ft3/s, cubic feet per second; mi, mile; ft3/s/mi, cubic feet per second per mile of ditch; DS, downstream; US, 
upstream; nr, near; Rd, road; N.A., not applicable; discharge values that are underlined indicate diversion inflow within the seepage-run 
measurement reach; seepage rates in bold denote rates that departed from the general range of seepage rates observed at other seepage-run 
measurement reaches] 

Station 
ID

Station name in USGS NWIS database Date
Time 
(HST)

Dis-
charge 
(ft3/s)

Measure-
ment
rating

Seepage loss 
or gain

Length of 
meaurement 
section (mi)

Seepage 
rate 

(ft3/s/mi)(ft3/s) (percent)

Koÿolau and Wailoa Ditches
K1 Koolau Ditch at Makapipi tunnel, Maui, HI 06/13/11 1126 8.53 Good -2.75 -32.2 0.26 -11
K2 Koolau Ditch DS overflow nr Makapipi, Maui, HI 06/13/11 1130 5.78 Fair

K3 Koolau Ditch .27 mi DS Makapipi tunnel, Maui, HI 06/13/11 1152 6.17 Fair -1.15 -18.6 0.38 -3.0
K4 Koolau Ditch US of Awaimakaino input, Maui, HI 06/13/11 1224 5.72 Good

K5 Awaimakaino input nr Koolau Ditch, Maui, HI 06/13/11 1230 1.60 Good

K6 Koolau Ditch nr Hanawi, Maui, HI 06/13/11 1307 6.62 Fair

K1 Koolau Ditch at Makapipi tunnel, Maui, HI 06/13/11 1329 6.94 Good -0.56 -8.4 0.26 -2.2
K1 Koolau Ditch at Makapipi tunnel, Maui, HI 06/13/11 1353 6.43 Good

K2 Koolau Ditch DS overflow nr Makapipi, Maui, HI 06/13/11 1400 6.12 Good

K7 Koolau Ditch nr Puakea, Maui, HI 06/13/11 1615 20.4 Good -0.2 -1.0 0.19 -1.0
K8 Koolau Ditch nr Waiohue, Maui, HI 06/13/11 1614 20.2 Good

K9 Koolau Ditch DS Puakaa input, Maui, HI 06/13/11 1754 25.0 Fair 4.2 16.8 0.20 21
K10 Koolau Ditch nr Kopiliula, Maui, HI 06/13/11 1740 29.2 Good

K9 Koolau Ditch DS Puakaa input, Maui, HI 06/14/11 1145 25.2 Good 0.6 2.4 0.20 3
K10 Koolau Ditch nr Kopiliula, Maui, HI 06/14/11 1118 25.8 Good

K11 Koolau Ditch nr Kaleomaui Stream, Maui, HI 06/14/11 1428 44.1 Fair -0.6 -1.4 0.41 -2
K11 Koolau Ditch nr Kaleomaui Stream, Maui, HI 06/14/11 1500 44.4 Fair

K12 Koolau Ditch near Keanae, Maui, HI 06/14/11 1424 42.9 Good

K12 Koolau Ditch near Keanae, Maui, HI 06/14/11 1501 44.3 Good

K1 Koolau Ditch at Makapipi tunnel, Maui, HI 09/12/11 1038 2.80 Good -0.52 -17.9 0.55 -0.94
K1 Koolau Ditch at Makapipi tunnel, Maui, HI 09/12/11 1104 2.96 Good

K1 Koolau Ditch at Makapipi tunnel, Maui, HI 09/12/11 1131 2.93 Good

K4 Koolau Ditch US of Awaimakaino input, Maui, HI 09/12/11 1050 2.43 Good

K4 Koolau Ditch US of Awaimakaino input, Maui, HI 09/12/11 1123 2.34 Good

W1 Wailoa Ditch at Halehaku Flume, Maui, HI 09/13/11 1333 85.3 Fair 3.1 3.6 0.59 5.2
W2 Wailoa Ditch at Opana Flume, Maui, HI 09/13/11 1356 88.4 Fair

New Hämäkua and Kauhikoa Ditches
NH1 New Hamakua Ditch nr Nailiilihaele, Maui, HI 08/10/11 1047 0.57 Good 0.22 40.7 0.45 0.49

NH1 New Hamakua Ditch nr Nailiilihaele, Maui, HI 08/10/11 1110 0.52 Good

NH2 New Hamakua Ditch at Kailua, Maui, HI 08/10/11 1111 0.76 Fair

NH3 New Hamakua Ditch at Ohanui, Maui, HI 08/10/11 1313 0.83 Good 0.24 28.9 0.80 0.30
NH4 New Hamakua Ditch at Hoalua, Maui, HI 08/10/11 1315 1.07 Good

NH5 New Hamakua Ditch nr Hanehoi, Maui, HI 08/10/11 1444 1.09 Good 0.03 2.7 0.72 0.04
NH5 New Hamakua Ditch nr Hanehoi, Maui, HI 08/10/11 1516 1.15 Good

NH5 New Hamakua Ditch nr Hanehoi, Maui, HI 08/10/11 1544 1.12 Good

NH6 New Hamakua Ditch at Waipio, Maui, HI 08/10/11 1503 1.15 Fair

KH1 Kauhikoa Ditch US of Opana Basin, Maui, HI 09/13/11 1031 1.35 Good 0.32 23.9 1.61 0.20
KH1 Kauhikoa Ditch US of Opana Basin, Maui, HI 09/13/11 1104 1.33 Good

KH2 Calasa intake nr Kauhikoa Ditch, Maui, HI 09/13/11 0921 0.040 Poor

KH3 Kauhikoa Ditch US of Silva Intake, Maui, HI 09/13/11 1021 1.74 Good

KH3 Kauhikoa Ditch US of Silva Intake, Maui, HI 09/13/11 1103 1.65 Good

0.040
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Table 4.  Seepage-run measurement reaches with associated discharge measurements, estimated seepage losses 
and gains, length of measurement reach, and estimated seepage rates of the East Maui Irrigation diversion system, 
east Maui, Hawaiÿi.—Continued 
 
[Station ID, station identifier that is also referenced in table 3; USGS; U.S. Geological Survey; NWIS, National Water Information System; HST, 
Hawaiÿi Standard Time; ft3/s, cubic feet per second; mi, mile; ft3/s/mi, cubic feet per second per mile of ditch; DS, downstream; US, upstream; nr, near; 
Rd, road; N.A., not applicable; discharge values that are underlined indicate diversion inflow within the seepage-run measurement reach; seepage rates in 
bold denote rates that departed from the general range of seepage rates observed at other seepage-run measurement reaches] 

Station 
ID

Station name in USGS NWIS database Date
Time 
(HST)

Dis-
charge 
(ft3/s)

Measure-
ment
rating

Seepage loss 
or gain

Length of 
meaurement 
section (mi)

Seepage 
rate 

(ft3/s/mi)(ft3/s) (percent)

Spreckels Ditch at Päpaÿaÿea
SP1 Spreckels-Papaaea DS Kaaiea input, Maui, HI 06/16/11 1202 0.29 Good -0.20 -71.4 0.26 -0.77
SP1 Spreckels-Papaaea DS Kaaiea input, Maui, HI 06/16/11 1221 0.28 Good
SP2 Spreckels-Papaaea US Makanali input, Maui, HI 06/16/11 1219 0.080 Good
SP2 Spreckels-Papaaea US Makanali input, Maui, HI 06/16/11 1237 0.090 Good
SP3 Spreckels-Papaaea nr Oopuola, Maui, HI 06/16/11 1405 1.02 Good -0.13 -12.7 0.15 -0.87
SP4 Spreckels-Papaaea at Papaaea flume, Maui, HI 06/16/11 1355 0.89 Good

Manuel Luis, Center, and Lowrie Ditches
ML1 Manuel Luis Ditch nr Punalau, Maui, HI 06/15/11 1100 0.33 Fair -0.09 -27.3 0.28 -0.3
ML2 Manuel Luis Ditch at Puohokamoa Stream, Maui, HI 06/15/11 1102 0.24 Fair
ML3 Manuel Luis Ditch nr Puohokamoa, Maui, HI 06/15/11 1209 0.82 Good -0.06 -7.5 0.35 -0.2
ML3 Manuel Luis Ditch nr Puohokamoa, Maui, HI 06/15/11 1241 0.79 Good
ML4 Manuel Luis Ditch nr Wahinepee Rd, Maui, HI 06/15/11 1225 0.88 Good
ML4 Manuel Luis Ditch nr Wahinepee Rd, Maui, HI 06/15/11 1245 0.71 Good
ML4 Manuel Luis Ditch nr Wahinepee Rd, Maui, HI 06/15/11 1308 0.78 Good
ML5 Manuel Luis Ditch DS Wahinepee input, Maui, HI 06/15/11 1442 1.15 Fair 0.04 3.5 0.30 0.1
ML6 Manuel Luis Ditch nr Waikamoi, Maui, HI 06/15/11 1449 1.19 Fair
C1 Center Ditch DS of Kolea input, Maui, HI 06/16/11 0939 3.35 Fair 0.26 7.9 0.58 0.45
C1 Center Ditch DS of Kolea input, Maui, HI 06/16/11 1011 3.24 Fair
C2 Center Ditch US of Punaluu input, Maui, HI 06/16/11 1000 3.61 Good
C2 Center Ditch US of Punaluu input, Maui, HI 06/16/11 1046 3.51 Good
C3 Center Ditch DS of Makanali intake, Maui, HI 06/16/11 1515 4.03 Good -0.31 -7.7 0.28 -1.1
C4 Center Ditch US of Oopuola intake, Maui, HI 06/16/11 1523 3.72 Fair
L1 Lowrie Ditch DS Kailua intake, Maui, HI 08/08/11 1040 15.6 Fair 1.0 6.5 0.43 2.3
L1 Lowrie Ditch DS Kailua intake, Maui, HI 08/08/11 1125 15.2 Fair
L2 Lowrie Ditch nr Hoalua, Maui, HI 08/08/11 1052 16.9 Good
L2 Lowrie Ditch nr Hoalua, Maui, HI 08/08/11 1125 16.0 Good
L3 Lowrie Ditch DS Hoalua intake, Maui, HI 08/08/11 1238 18.7 Fair -0.7 -3.7 0.66 -1
L4 Lowrie Ditch US Hanehoi intake, Maui, HI 08/08/11 1249 18.0 Good
L5 Lowrie Ditch DS Hoolawanui intake, Maui, HI 08/08/11 1441 18.8 Fair 2.1 11.2 0.67 3.1
L6 Lowrie Ditch US Honopou intake, Maui, HI 08/08/11 1516 20.9 Good
L7 Lowrie Ditch DS siphon at Honopou, Maui, HI 08/09/11 0956 30.6 Good -0.5 -1.6 1.10 -0.4
L7 Lowrie Ditch DS siphon at Honopou, Maui, HI 08/09/11 1033 31.0 Good
L8 Lowrie Ditch US Kapalaalea input, Maui, HI 08/09/11 1008 30.3 Good
L9 Peahi flume leak nr Lowrie Ditch, Maui, HI 06/17/11 0936 0.10 Fair N.A. N.A. N.A. N.A.
L9 Peahi flume leak nr Lowrie Ditch, Maui, HI 06/17/11 0945 0.090 Fair
L9 Peahi flume leak nr Lowrie Ditch, Maui, HI 08/09/11 1228 0.24 Fair
L9 Peahi flume leak nr Lowrie Ditch, Maui, HI 08/09/11 1240 0.24 Fair
L10 Lowrie Ditch DS of Peahi flume, Maui, HI 08/09/11 1221 32.8 Fair -0.3 -0.9 2.23 -0.1
L10 Lowrie Ditch DS of Peahi flume, Maui, HI 08/09/11 1251 31.6 Fair
L11 Lowrie Ditch nr Kaupakulua, Maui, HI 08/09/11 1223 31.9 Good
L12 Lowrie Ditch DS Kaupakulua Reservoir, Maui, HI 08/09/11 1436 39.7 Good 1.6 4.0 0.95 1.7
L13 Lowrie Ditch US siphon at Kuiaha, Maui, HI 08/09/11 1449 41.3 Fair

0.090

0.090
0.080
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Table 4.  Seepage-run measurement reaches with associated discharge measurements, estimated seepage losses 
and gains, length of measurement reach, and estimated seepage rates of the East Maui Irrigation diversion system, 
east Maui, Hawaiÿi.—Continued 
 
[Station ID, station identifier that is also referenced in table 3; USGS; U.S. Geological Survey; NWIS, National Water Information System; HST, Hawaiÿi 
Standard Time; ft3/s, cubic feet per second; mi, mile; ft3/s/mi, cubic feet per second per mile of ditch; DS, downstream; US, upstream; nr, near; Rd, road; 
N.A., not applicable; discharge values that are underlined indicate diversion inflow within the seepage-run measurement reach; seepage rates in bold 
denote rates that departed from the general range of seepage rates observed at other seepage-run measurement reaches] 

Station 
ID

Station name in USGS NWIS database Date
Time 
(HST)

Dis-
charge 
(ft3/s)

Measure-
ment
rating

Seepage loss 
or gain

Length of 
meaurement 
section (mi)

Seepage 
rate 

(ft3/s/mi)(ft3/s) (percent)

Haÿikü Ditch
H1 Haiku Ditch at Eby Flume, Maui, HI 08/11/11 1431 22.2 Good -0.4 -1.8 0.49 -0.8

H2 East Kaupakulua Gulch US Haiku Ditch, Maui, HI 08/11/11 1426 0.040 Poor

H3 Haiku Ditch at Kaupakulua, Maui, HI 08/11/11 1410 22.2 Good

H3 Haiku Ditch at Kaupakulua, Maui, HI 08/11/11 1443 21.5 Good

H4 Haiku Ditch at Libby Flume, Maui, HI 08/11/11 1231 3.05 Good 0.06 2.0 0.35 0.2

H5 Haiku Ditch at Shirota Flume, Maui, HI 08/11/11 1221 3.11 Poor

Summary and Conclusions

In response to CWRM’s need for determining efficiency 
of the EMI diversion system, the USGS conducted a field 
study from March to October 2011 to assess the amount 
of seepage losses and gains in the four primary ditches of 
the diversion system. The four primary ditches of the EMI 
diversion system are the Wailoa, New Hämäkua, Lowrie, and 
Haÿikü Ditches. Additional ditches that connect to the primary 
ditches include the Koÿolau, Spreckels, Kauhikoa, Spreckels 
at Päpaÿaÿea, Manuel Luis, and Center Ditches. The first part 
of this study characterized the individual ditch systems from 
Makapipi Stream to Mäliko Gulch as tunnel or open ditch and 
as lined, partially lined, and unlined for the open ditches. The 
second part of this study involved making a series of same-
day discharge measurements or seepage runs along selected 
reaches in the diversion system to determine seepage losses 
and gains. Seepage rates, expressed in cubic feet per second 
per mile of ditch, were computed. No seepage runs were made 
in Spreckels Ditch, because the ditch was under repair during 
the time of the study.

Ditch characteristics for about 63 miles of the EMI 
diversion system, excluding abandoned ditches and stream 
conveyances, were identified during field reconnaissance. The 
longest ditch in the EMI diversion system is Lowrie Ditch (12.4 
miles), followed by Koÿolau, Haÿikü, and Wailoa Ditches that 
are each about 10 miles in length. Within the EMI diversion 
system, about 17 miles of open ditches were surveyed, in which 
11 miles are unlined, 3.5 miles are lined, and 2.5 miles are 
partially lined. The Wailoa, Kauhikoa, and Haÿikü Ditches have 
greater than 96 percent of their lengths as tunnels, with very 
few lined open-ditch sections and those are mostly concrete 
flumes. More than half of Lowrie Ditch and Spreckels Ditch at 
Päpaÿaÿea are open-ditches and a majority of those are unlined. 
Partially lined open-ditch sections are scarce, and they are most 
common in the Spreckels and New Hämäkua Ditches. Because 

EMI regularly maintains and repairs its diversion system, 
the ditch characteristics documented in this report are only 
representative of the 2011 study period.

Discharge measurements were made along 26 
seepage-run measurement reaches during relatively stable 
flow conditions in June, August, and September of 2011. 
Results indicate that Koÿolau Ditch and Spreckels Ditch 
at Päpaÿaÿea generally had seepage losses within the 
measurement reaches. Wailoa and Kauhikoa Ditches each 
had only one seepage-run measurement reach and both of 
them had seepage gains. Manuel Luis, Center, Lowrie, and 
Haÿikü Ditches had variable seepage losses and gains in 
the seepage-run measurement reaches. Seepage-loss rates 
in the EMI diversion system generally ranged from 0.1 
to 3.0 ft3/s/mi, and seepage-gain rates ranged from 0.04 
to 5.2 ft3/s/mi, with the exception of two measurement 
reaches along Koÿolau Ditch that had seepage flows outside 
of the general range of seepage losses and gains. Discharge 
measurements in the open-ditch seepage-run measurement 
reaches—lined and unlined—generally indicated seepage 
losses, whereas measurements in the tunnel reaches generally 
indicated seepage gains. No partially lined open-ditch 
measurement reaches were selected, because they were 
limited to very short reaches at diversion intakes and repaired 
sections of the ditch. Three seepage-run measurement 
reaches do not have a dominant ditch characteristic, and they 
consisted of fairly similar distributions of tunnel and unlined 
open-ditch sections. These three seepage-run measurement 
reaches had seepage gains.

The seepage loss or gain for each of the seepage-
run measurement reaches was computed as the difference 
between the downstream and upstream flows, excluding any 
estimated or measured diversion inflows and outflows within 
the seepage-run measurement reach. The seepage rates were 
only applicable to the measurement reaches where discharges 
were measured. Typically, seepage flows cannot be visually 
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detected, especially in tunnels, and multiple seepage losses 
and gains may be occurring simultaneously at different 
locations along a ditch. Some of the factors that affect ditch 
seepage flow include ditch size and construction, frequency 
of maintenance and repair, wetted perimeter, and head. In 
some cases, the estimated seepage losses and gains fall 
within the standard of error associated with the accuracy 
of the discharge measurements. For these cases, estimated 
seepage rates may represent the true seepage loss or gain 
within the measurement reaches. However, it is also possible 
that these seepage rates may reflect uncertainty in the 
discharge measurements. Uncertainty in measured seepage 
losses and gains for individual ditches in the EMI diversion 
system can be reduced with additional measurements. Also, 
discharge measurements are needed to characterize seepage 
losses and gains for parts of the EMI diversion system that 
were not considered in this study, including the Spreckels 
Ditch that was being repaired at the time of this study.
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Appendix—Ditch characteristics and seepage rates of the East Maui 
Irrigation diversion system, east Maui, Hawaiÿi
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Appendix.  Ditch characteristics and seepage rates of the East Maui Irrigation (EMI) diversion system, east Maui, Hawaiÿi.                Note: Enlarging the image when viewing on screen is recommended to see labels more clearly.
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