DAVID Y. IGE
GOVERNOR OF HAWAIl

WILLIAM J. AILA, JR.
CHAIRPERSON

DENISE ANTOLINI
KAMANA BEAMER
MICHAEL G. BUCK
MILTON D. PAVAO
JONATHAN STARR

WILLIAM M. TAM
DEPUTY DIRECTOR

STATE OF HAWAII
DEPARTMENT OF LAND AND NATURAL RESOURCES

COMMISSION ON WATER RESOURCE MANAGEMENT
P.O. BOX 621
HONOLULU, HAWAII 96809

December 18, 2014

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 (I1FS) 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 8174C-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).



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 I1).

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://dinr.hawaii.gov/cwrm/surfacewater/ifs/eastmauiiifsl/
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Summary of Maui Interim Instream Flow Standards

Interim IFS Amounts Restoration Amounts
Wet Season Dry Season Wet Season Dry Season Altitude Notes on Interim IFS Location
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 4.9 317 (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.




GENERAL EVENTS

Date

Action / Description

09/25/2008

10/2008
03/18/2009

04/06/2009

04/07/2009

04/08/2009

06/2009

06/22/2009

12/2009
05/25/2010

08/25/2010

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

Geologist Elise Leroux leaves CWRM.

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.

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: F12009040601.

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.

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: F12009040801.

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 | and 10
sites in Phase 11). The Phase | sites include Honopou IIFS sites A and B, Hanehoi site C,
Palauhulu Site B, and the Wailuanui Site. The Phase Il sites include Waikamoi, West
Wailuaiki, East Wailuaiki, Waiohue, and Makapipi Streams (2 sites). Four of the
remaining Phase Il sites were relocated to Na Wai Eha, Maui

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: F12009062201.

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: F12009062202.

Hydrologic Program Manager Ed Sakoda retires from CWRM.

CWRM decision on the Petitions to Amend the Interim Instream Flow Standards For the
Surface Water Hydrologic Units of Waikamoi (6047), Puochokamoa (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

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.



Date

Action / Description

11/17/2010

11/2010

01/20/2011

02/25/2011

03/16/2011

05/17/2011

11/16/2011

08/2012

12/2012

07/2013 to
05/2014

05/29/2014

Ref: 20100825 Maui IIFS Update.

CWRM staff provided an update to CWRM on the implementation of 1IFS for East Maui
streams for actions taken from August 31, 2010 thru November 16, 2010.
Ref: 20101117 Maui IIFS Update.

Hydrologist Chui Ling Cheng leaves CWRM.

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: sh201101D1; USGS OFR 2012-1115.

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.

CWRM staff provided an update to CWRM on the implementation of 1IFS for East Maui
streams for actions taken from December 7, 2010 thru March 14, 2011.
Ref: 20110316 Maui IIFS Update.

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.

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.

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

Ref: USGS OFR 2012-1115.

Planner Robert Chong retires from CWRM.

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

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.



HONOPOU (6034)

Date

Action / Description

10/23/2008

10/27/2008

10/28/2008

10/29/2008

11/18/2008

11/19/2008

02/11/2009

03/23/2009

06/23/2010

06/24/2010

CWRM staff met with USGS, DAR, and the Honopou community to identify potential
IFS measurement sites (sites A & B) on Honopou Stream.
Ref: F12008102301; FI12008102302.

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

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: F12008102703.

EMI staff opened the Lowrie Ditch sluice gate to release water downstream.
Ref: F12008102704.

CWRM staff took a measurement at I1FS sites A and B on Honopou Stream (post-
release).
Ref: F12008102801 Field Investigation Report; 2008102802 Field Investigation Report.

CWRM staff took a flow measurement at the Haiku Ditch bypass pipes on Honopou
Stream.
Ref: F12008102901.

CWRM staff took a second flow measurement at the Haiku Ditch bypass pipes on
Honopou Stream.
Ref: F12008102903.

CWRM and DAR staff documented high flows at Haiku Ditch on Honopou Stream.
Ref: F12008111807.

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: F12008111807.

CWRM staff took a flow measurement at the I1FS site A on Honopou Stream.
Ref: FI12009021104.

CWRM staff documented the installation of the low-flow bypass channel across the
Haiku Ditch diversion intake by EMI.
Ref: F12009032301.

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: F12010062301.

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: F12010064302.



Date

Action / Description

10/14/2010

12/07/2010

02/16/2011

03/21/2011

04/26/2011

06/14/2011

09/27/2011

11/02/2011

12/14/2011

03/27/2012

06/13/2012

09/18/2012

03/21/2013

09/16/2013

09/23/2014

12/17/2014

CWRM staff installed a pressure transducer and field camera at the 1IFS gage site on
Honopou Stream.
Ref: F12014101401.

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: F12010120701 (photos only).

CWRM staff installed a barometric pressure transducer at the 11FS site on Honopou
Stream.
Ref: 20110215 Maui Field Investigation Itinerary.

CWRM staff downloaded transducer data at the 1IFS site on Honopou Stream.
Ref: 20110321 Maui Field Investigation Itinerary.

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.

CWRM staff downloaded transducer data at the I1FS site on Honopou Stream.
Ref: 20110613 Maui Field Investigation Itinerary.

CWRM staff downloaded transducer data at the 1IFS site on Honopou Stream.
Ref: 20110926 Maui Field Investigation Itinerary.

CWRM staff documented the diversion modification for biological connectivity at the
Haiku Ditch intake on Honopou Stream.
Ref: 20111102 Maui Field Investigation Itinerary; FI12011110201 (photos only).

CWRM staff took a flow measurement and downloaded transducer data at the I1FS site
on Honopou Stream.
Ref: 20111212 Maui Field Investigation Itinerary.

CWRM staff downloaded transducer data at the I1FS site on Honopou Stream.
Ref: 20120329 Maui Field Investigation Itinerary.

CWRM staff downloaded transducer data and took a streamflow measurement at the 1IFS
site on Honopou Stream.
Ref: 20120613 Maui Field Investigation Itinerary.

CWRM staff downloaded transducer data at the 1IFS site on Honopou Stream.
Ref: 20120918 Maui Field Investigation Itinerary.

CWRM staff downloaded transducer data at the I1FS site on Honopou Stream.
Ref: 20130321 Maui Field Investigation Itinerary.

CWRM staff downloaded transducer data at the 1IFS site on Honopou Stream.
Ref: 20130916 Maui Field Investigation Itinerary.

CWRM staff downloaded transducer data at the 1IFS site on Honopou Stream.
Ref: None available.

CWRM staff downloaded transducer data and took a streamflow measurement at the 11FS
site on Honopou Stream. Streamflow data is pending.
Ref: 20141215 Maui Field Investigation Itinerary.



The graph below depicts the CWRM-measured streamflows for Honopou Stream (black line) compared with the 1IFS (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: F12008102303.
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: F12008102401; FI12008102402.

10/27/2008 CWRM staff took a flow measurement at I1FS site A on Puolua (Huelo) Stream.
Ref: F12008102705.

10/28/2008 CWRM staff took a flow measurement at 11FS site A on Puolua (Huelo) Stream. EMI
staff opened the Haiku Ditch sluice gate to release water downstream.
Ref: F12008102803.
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: F12008102804.
CWRM staff took a flow measurement at I1FS site A on Puolua (Huelo) Stream.
Ref: F12008102805.

11/19/2008 CWRM staff took a flow measurement at I1FS site A on Puolua (Huelo) Stream.
Ref: F12008111904.
CWRM staff took a flow measurement upstream of I1FS site B at the Haiku Ditch sluice
gate.
Ref: F12008111905.

02/11/2009 EMI staff adjusted the sluice gate on the Haiku Ditch diversion sluice gate on Hanehoi
Stream.
Ref: F12009021102.
CWRM staff took a flow measurement at I1FS site A on Puolua (Huelo) Stream. EMI
staff adjusted the sluice gate on the Haiku Ditch diversion sluice gate on Puolua (Huelo)
Stream.
Ref: F12009021103.

12/08/2010 CWRM staff installed a pressure transducer at the 1IFS site on Hanehoi Stream.
Ref: F12010120801 (photos only).

03/21/2011 CWRM staff downloaded transducer data and took a streamflow measurement at the 11FS
site on Hanehoi Stream.
Ref: 20110321 Maui Field Investigation Itinerary.

06/14/2011 CWRM staff downloaded transducer data at the 1IFS site on Hanehoi Stream.
Ref: 20110613 Maui Field Investigation Itinerary.

09/27/2011 CWRM staff downloaded transducer data at the 11FS 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 1IFS site
on Hanehoi Stream.

Ref: 20111212 Maui Field Investigation Itinerary.

03/27/2012 CWRM staff downloaded transducer data at the 1IFS 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 11FS
site on Hanehoi Stream.

Ref: 20120613 Maui Field Investigation Itinerary.

09/18/2012 CWRM staff downloaded transducer data at the I1FS site on Hanehoi Stream.
Ref: 20120918 Maui Field Investigation Itinerary.

03/21/2013 CWRM staff downloaded transducer data at the 11FS 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; FI12013032101 (photos only).

09/16/2013 CWRM staff downloaded transducer data at the 1IFS site on Hanehoi Stream.

Ref: 20130916 Maui Field Investigation Itinerary.
09/23/2014 CWRM staff downloaded transducer data at the I1IFS site on Honopou Stream and

documented the relocated Huelo community pipeline.
Ref: F12014092401 (photos only).
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The graph below depicts the CWRM-measured streamflows for Hanehoi Stream (black line) compared with the I1FS (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: F12008111806.

11/19/2009 CWRM staff accompanied USGS staff in selecting potential sites for monitoring I1FS on
Waikamoi Stream.

Ref: F12009111901.

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: F12010020301.

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: F12010020401.

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: F12010062302.

12/08/2010 CWRM staff installed a pressure transducer at the 11FS site on Waikamoi Stream.

03/22/2011 CWRM staff downloaded transducer data at the 1IFS 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; F12011042601.

06/14/2011 CWRM staff downloaded transducer data at the 1IFS site on Waikamoi Stream.
Ref: 20110613 Maui Field Investigation Itinerary.

09/27/2011 CWRM staff downloaded transducer data at the 1IFS 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; F12011110201 (photos only).

11/03/2011 CWRM staff took a flow measurement at the I1FS 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 I1FS site

on Waikamoi Stream.
Ref: 20111212 Maui Field Investigation Itinerary.
12/14/2011 CWRM staff took a flow measurement at the I1FS 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 11FS 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; F12012020101 (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 11FS site on Waikamoi Stream.
Ref: 20120918 Maui Field Investigation Itinerary.
03/22/2013 CWRM staff downloaded transducer data at the I1FS site on Waikamoi Stream.
Ref: 20130321 Maui Field Investigation Itinerary.
09/17/2013 CWRM staff downloaded transducer data at the II1FS 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 11FS

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 I1FS (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 I1FS on
Puohokama Stream.
Ref: F12009111901.

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: F12010020301.
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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: F12008111901.

11/19/2009 CWRM staff accompanied USGS staff in selecting potential sites for monitoring I1FS 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: F12008111806.

11/19/2009 CWRM staff accompanied USGS staff in selecting potential sites for monitoring I1FS 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: F12008111806.

11/19/2009 CWRM staff accompanied USGS staff in selecting potential sites for monitoring I1FS 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: F12008111806.

11/19/2009 CWRM staff accompanied USGS staff in selecting potential sites for monitoring I1FS 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: F12008102403.

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 I1FS site on Palauhulu Stream.

Ref: F12008102406.
11/17/2008 CWRM staff took a flow measurement at the I1FS site on Palauhulu Stream.
Ref: F12008111701.
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: F12008111801.
CWRM and DAR staff documented high flows at the mouth of Piinaau Stream.
Ref: F12008111805.

11/19/2008 CWRM and DAR staff, and Keanae residents documented high flows at Piinaau Stream
and the Keanae Flume
Ref: F12008111902.

12/09/2008 CWRM staff took a flow measurement at the I1FS site on Palauhulu Stream.

Ref: F12008120901.

12/10/2008 CWRM located Kaleiomaui Stream to verify that the stream was not diverted by Koolau

Ditch.

Ref: F12008121004.

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: F12008121005.

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: F12008121006.

02/11/2009 CWRM staff took a flow measurement at the I1FS site on Palauhulu Stream.
Ref: F12009021105.

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 1IFS gage site on

Palauhulu Stream.
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Date

Action / Description

02/16/2011

03/22/2011

06/14/2011

09/27/2011

12/13/2011

03/27/2012

06/14/2012

09/18/2012

03/22/2013

09/17/2013

09/24/2014

12/17/2014

Ref: F12014101401.

CWRM staff installed a barometric pressure transducer at the I11FS 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; F12011021602.

CWRM staff downloaded transducer data at the I11FS site on Palauhulu Stream.
Ref: 20110321 Maui Field Investigation Itinerary.

CWRM staff downloaded transducer data at the 11FS site on Palauhulu Stream.
Ref: 20110613 Maui Field Investigation Itinerary.

CWRM staff downloaded transducer data at the I1FS site on Palauhulu Stream.
Ref: 20110926 Maui Field Investigation Itinerary.

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

CWRM staff downloaded transducer data at the I1FS site on Palauhulu Stream.
Ref: 20120329 Maui Field Investigation Itinerary.

CWRM staff downloaded transducer data at the I1FS site on Palauhulu Stream.
Ref: 20120613 Maui Field Investigation Itinerary.

CWRM staff downloaded transducer data at the I11FS site on Palauhulu Stream.
Ref: 20120918 Maui Field Investigation Itinerary.

CWRM staff downloaded transducer data at the 1IFS site on Palauhulu Stream and
documented the slight damage to the staff gage likely due to high flows.
Ref: 20130321 Maui Field Investigation Itinerary; F12013032201 (photos only).

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; F12013091701 (photos only).

CWRM staff downloaded transducer data at the I1FS site on Palauhulu Stream.
Ref: None available.

CWRM staff downloaded transducer data and took a streamflow measurement at the 11IFS
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 1IFS (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: F12008111803.

12/09/2008 CWRM staff met with EMI staff to document the major and minor diversion structures

on Waiokamilo Stream and its tributaries.

Ref: F12008120903.

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: F12008120903.

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: F12009020901.

02/10/2009 CWRM staff met with Wailua residents to document the terminal waterfall at

Waiokamilo Stream.

Ref: F12009021001.

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: F12009021002.

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

Ref: F12009021003.

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

Ref: F12009021005.

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: F12009021106.
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: F12010120802 (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 I1FS (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: F12008102404.

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 I1FS site on Wailuanui Stream at Hana Hwy.
Ref: F12008102902.

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: F12008111802.
CWRM and DAR staff documented high flows on Wailuanui Stream.
Ref: F12008111804.

11/19/2008 CWRM and DAR staff documented high flows on Wailuanui Stream at Hana Hwy.
Ref: F12008111903.

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: F12008120801.
CWRM staff took a flow measurement just upstream of the West Wailuanui diversion
sluice gate.
Ref: F12008120802.
CWRM staff took a flow measurement at the I1FS site on Wailuanui Stream at Hana
Hwy.
Ref: FI2008120803.

12/09/2008 CWRM staff took a flow measurement at the I1FS site on Wailuanui Stream.
Ref: F12008120902.

12/10/2008 CWRM staff, accompanied by EMI and DOCARE staff, met with Wailua residents and
took a flow measurement at the 1IFS site on Wailuanui Stream.
Ref: F12008121001.
CWRM staff took a flow measurement just upstream of the East Wailuanui diversion
sluice gate.
Ref: F12008121002.
CWRM staff took a flow measurement just upstream of the West Wailuanui diversion
sluice gate.
Ref: F12008121003.

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

10/14/2010

12/07/2010

03/22/2011

12/14/2011

06/14/2011

09/27/2011

12/13/2011

12/14/2011

03/27/2012

06/14/2012

09/18/2012

03/22/2013

09/17/2013

09/24/2014

12/17/2014

Ref: FI2009020901.

CWRM staff installed a pressure transducer at the I1IFS gage site on Wailuanui Stream.
Ref: F12014101401.

CWRM staff installed a field camera at the IIFS site on Wailuanui Stream.
Ref: F12010120702 (photos only).

CWRM staff downloaded transducer data at the 11FS site on Wailuanui Stream.
Ref: 20110321 Maui Field Investigation Itinerary.

CWRM staff documented the sluice gate adjustments made by EMI staff at the Koolau
Ditch on East and West Wailuanui Streams.
Ref: FI12011110201 (photos only).

CWRM staff downloaded transducer data at the I1FS site on Wailuanui Stream.
Ref: 20110613 Maui Field Investigation Itinerary.

CWRM staff downloaded transducer data at the I1FS site on Wailuanui Stream.
Ref: 20110926 Maui Field Investigation Itinerary.

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

EMI adjusted the gate heights on the Koolau diversion intakes at East and West
Wailuanui Stream intakes.
Ref: 20111212 Maui Field Investigation Itinerary; F12011121401 (photos only).

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

CWRM staff downloaded transducer data at the I1FS site on Wailuanui Stream.
Ref: 20120613 Maui Field Investigation Itinerary.

CWRM staff downloaded transducer data at the 1IFS site on Wailuanui Stream.
Ref: 20120918 Maui Field Investigation Itinerary.

CWRM staff downloaded transducer data at the 11FS site on Wailuanui Stream and
documented the slight damage to the staff gage likely due to high flows.
Ref: 20130321 Maui Field Investigation Itinerary; F12013032201 (photos only).

CWRM staff downloaded transducer data at the 11FS 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; F12013091701 (photos only).

CWRM staff downloaded transducer data at the I1FS site on Wailuanui Stream.
Ref: None available.

CWRM staff downloaded transducer data and took a streamflow measurement at the 1IFS
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 1IFS (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

02/02/2010

06/23/2010

12/07/2010

03/22/2011

04/26/2011

11/02/2011

06/14/2011

09/27/2011

11/02/2011

11/03/2011

12/13/2011

12/14/2011

03/27/2012

05/01/2012

CWRM staff accompanied USGS staff in selecting potential sites for monitoring I1FS on
West Wailuaiki Stream.
Ref: F12009111901.

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

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: F12010062302.

CWRM staff installed a pressure transducer at the 11FS site on West Wailuaiki Stream.
Ref: F12010120702 (photos only).

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

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.

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: FI12011110201 (photos only).

CWRM staff downloaded transducer data at the I1FS site on West Wailuaiki Stream.
Ref: 20110613 Maui Field Investigation Itinerary.

CWRM staff downloaded transducer data at the I11FS site on West Wailuaiki Stream.
Ref: 20110926 Maui Field Investigation Itinerary.

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; F12011110201 (photos only).

CWRM staff took a flow measurement at the I1IFS site on West Wailuaiki Stream.
Ref: 20111101 Maui Field Investigation Itinerary.

CWRM staff took a flow measurement and downloaded transducer data at the I1FS site
on West Wailuaiki Stream.
Ref: 20111212 Maui Field Investigation Itinerary.

CWRM staff took a flow measurement at the 1IFS site on West Wailuaiki Stream.
Ref: 20111212 Maui Field Investigation Itinerary.

CWRM staff downloaded transducer data at the I1FS site on West Wailuaiki Stream.
Ref: 20120329 Maui Field Investigation Itinerary.

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; FI12012020101 (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 I11FS site on West Wailuaiki Stream.
Ref: 20120918 Maui Field Investigation Itinerary.
03/22/2013 CWRM staff downloaded transducer data at the I1FS site on West Wailuaiki Stream.
Ref: 20130321 Maui Field Investigation Itinerary.
09/17/2013 CWRM staff downloaded transducer data at the I11FS site on West Wailuaiki Stream.
Ref: 20130916 Maui Field Investigation Itinerary.
09/24/2014 CWRM staff downloaded transducer data at the I1FS site on West Wailuaiki Stream.
Ref: None available.
12/17/2014 CWRM staff downloaded transducer data and took a streamflow measurement at the 11FS

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 11FS (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 I1FS on
East Wailuaiki Stream.

Ref: F12009111901.

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: F12010020201.

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: F12010062302.

02/16/2011 CWRM staff installed a pressure transducer at the 11FS site on East Wailuaiki Stream.
Ref: 20110215 Maui Field Investigation Itinerary; F12011021601.

03/22/2011 CWRM staff downloaded transducer data at the 1IFS 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: FI12011110201 (photos only).

06/14/2011 CWRM staff downloaded transducer data at the 1IFS site on East Wailuaiki Stream.
Ref: 20110613 Maui Field Investigation Itinerary.

09/27/2011 CWRM staff downloaded transducer data at the I11FS 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; F12011110201 (photos only).

11/03/2011 CWRM staff took a flow measurement at the I1FS 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 I1FS site
on East Wailuaiki Stream.
Ref: 20111212 Maui Field Investigation Itinerary.
12/14/2011 CWRM staff took a flow measurement at the I1FS site on East Wailuaiki Stream.
Ref: 20111212 Maui Field Investigation Itinerary.
03/27/2012 CWRM staff downloaded transducer data at the 1IFS 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; FI12012020101 (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 I1FS site on East Wailuaiki Stream.
Ref: 20120918 Maui Field Investigation Itinerary.
03/22/2013 CWRM staff downloaded transducer data at the I1FS site on East Wailuaiki Stream.
Ref: 20130321 Maui Field Investigation Itinerary.
09/17/2013 CWRM staff downloaded transducer data at the I11FS site on East Wailuaiki Stream.
Ref: 20130916 Maui Field Investigation Itinerary.
09/24/2014 CWRM staff downloaded transducer data at the I1FS site on East Wailuaiki Stream.
Ref: None available.
12/17/2014 CWRM staff downloaded transducer data and took a streamflow measurement at the 11FS

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: F12009021107.

11/19/2009 CWRM staff accompanied USGS staff in selecting potential sites for monitoring I1FS 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: F12009021107.

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: F12010020201.
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WAIOHUE (6060)

Date Action / Description

02/11/2009 CWRM staff documented Waiohue Stream conditions at Hana Hwy.
Ref: F12009021107.

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: F12010020201.

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: F12010064302.

12/07/2010 CWRM staff installed a pressure transducer at the I1FS site on Waiohue Stream.
Ref: F12010120702 (photos only).

02/16/2011 CWRM staff installed a barometric pressure transducer at the I1FS site on Waiohue
Stream.

Ref: 20110215 Maui Field Investigation Itinerary.

03/22/2011 CWRM staff downloaded transducer data at the 11FS 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; FI12011042601.

06/14/2011 CWRM staff downloaded transducer data at the 11FS site on Waiohue Stream.
Ref: 20110613 Maui Field Investigation Itinerary.

09/27/2011 CWRM staff downloaded transducer data at the 11FS 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; F12011110201 (photos only).

12/13/2011 CWRM staff took a flow measurement and downloaded transducer data at the I1FS site
on Waiohue Stream.

Ref: 20111212 Maui Field Investigation Itinerary.

12/14/2011 CWRM staff took a flow measurement at the I1FS site on Waiohue Stream.
Ref: 20111212 Maui Field Investigation Itinerary.

03/27/2011 CWRM staff downloaded transducer data at the 11FS 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; FI12012020101 (photos only).

06/14/2012 CWRM staff downloaded transducer data and took a streamflow measurement at the 11FS

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 11FS site on Waiohue Stream.
Ref: 20120918 Maui Field Investigation Itinerary.
03/22/2013 CWRM staff downloaded transducer data at the II1FS site on Waiohue Stream.
Ref: 20130321 Maui Field Investigation Itinerary.
09/17/2013 CWRM staff downloaded transducer data at the 11FS site on Waiohue Stream.
Ref: 20130916 Maui Field Investigation Itinerary.
09/24/2014 CWRM staff downloaded transducer data at the I1FS 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 1IFS (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: F12009021107.

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: F12010020201.
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WAIAAKA (6062)

Date Action / Description

02/11/2009 CWRM staff documented Waiaaka Stream conditions at Hana Hwy.
Ref: F12009021107.

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: F12010020201.
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KAPAULA (6063)

Date Action / Description

02/11/2009 CWRM staff documented Kapaula Stream conditions at Hana Hwy.
Ref: F12009021107.

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: F12009021107.

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

Ref: F12009111601.

11/19/2009 CWRM staff accompanied USGS staff in selecting potential sites for monitoring I1FS on
Hanawi Stream.

Ref: F12009111901.

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: F12010020201.

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; FI12011042601.
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; F12011110201 (photos only).
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MAKAPIPI (6065)

Date

Action / Description

02/11/2009

11/09/2009

11/16/2009

11/19/2009

02/02/2010

06/24/2010

07/09/2010

09/13-17/2010

09/28/2011

05/01/2012

12/16/2014

CWRM staff documented Makapipi Stream conditions at Hana Hwy.
Ref: F12009021107.

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

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

CWRM staff accompanied USGS staff in selecting potential sites for monitoring I1FS on
Makapipi Stream.
Ref: FI2009111901.

CWRM staff, assisted by DAR and EMI staff, documented the physical characteristics of
diversions on Makapipi Stream into the Koolau Ditch.
Ref: F12010020201.

CWRM staff, assisted by DAR and EMI staff, assisted USGS staff in selecting potential
monitoring sites for the 1IFS on Makapipi Stream.
Ref: F12010062401.

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.

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.

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; F12011092801 (photos only).

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; F12012020101 (photos only).

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 REQUEST:

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 collection 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 program (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 shall 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 Hawatian rights.
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Staff Submittal March 18, 2009

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 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 [FS 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 Phl.

Waiokamilo (6055)

* Interim IFS 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 1s 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 FY 09 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

CWRM Priority Stream Site and Instailation devoI:pment Total

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 $ 5400 $ 10,100
Palauhulu Site B (6053) $ 4,700 $ 5,400 $ 10,100
Wailuanui Site (6056) $ 4700 $ 5,400 $ 10,100
TOTAL $ 23,500 $ 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 (34,200 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 $10,100 per site (referred to as Phase
). The USGS can contribute $25,000 pending the availability 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 below:

Reconnaissance Rating curve Operation and

G A L and instailation deveiopment maintenance el
Federal FY 2009 (May 1, 2009 to September 30, 2009)

Five Priority Stream Sites $ 23,500 $ 27,000 $ 50,500
Federal FY 2010 (October 1, 2009 to September 30, 2010)

Five Priority Stream Sites $ 21,000 $ 21,000*

Ten Phase Il Stream Sites $ 47,000* $ 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 sites

Ten Phase Il Stream Sites $ 42,000* $ 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 availability
of State and/or 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 U.S. Geological Survey to
undertake specified gage installation, rating development and operation and maintenance
activities at five priority stream sifes 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,
o. a [/‘
N C. KAW , 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
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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

Dear Mr. Kawahara:

Subject: Cooperative hydrologic data-collection for East Maui instream flow standards, Federal
fiscal year 2009 .

This letter presents the scope of work and costs for gage installation 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 will
be provided by the U.S. Geological Survey (USGS). The stream sites and associated costs for the
program in Federal fiscal year 2009 are provided below:

CWRM Priority Stream Site Reco.nnalssa.t.lce Rating curve 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) $ 4,700 $ 5,400 | $10,100,
Wailuanui Site (6056) $ 4,700 $ 5,400 $10,100
TOTAL _ $23,500 $27,000 $50,500

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 USC 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-1040. 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 me at 587-2405 or Ron Rickman of my staff at 587-2407.

405 b

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 REQUEST:

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, 2019, 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).

D1



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 fund a portion of the study equaling approximately one-third
of the total study cost or $43,000. 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
~ -
WM
WILLIAM 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.:

Vo ‘/I"/
WILLIAM J. AILA, JR.
Interim Chairperson
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Form 8-1366 U.S. Department of the Interior  Customer#: 8000001189
(Oct. 2005) U.S. Geological Survey Agresmence: 11WSHI000000003
Joint Funding Agreement Froject¥; ZHOOEEA
L 99-0266119
o
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
HAWAI'l, 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 cailed
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 anaiyticai
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 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 reguiations
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, alt 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 resuiting from this program will be deposited in the office of origin of those records.
Upon request, copies of the original records wiil be provided to the office of the other party.

EXHIBIT 1
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Form 9-1366 U.S. Department of the Interior LA S 8000001189
continued U.S. Geological Survey Agreement #: 11IWSHI000000003
Joint Funding Agreement Project #: 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.

8. USGS will issue billings utilizing Department of the Interior Bill for Collection (form DI-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.8. Geological Survey Commission on Water Resource Management
United States Department of t.and and Natural Resources
Department of the Interior State of Hawai'i
USGS Point of Contact Customer Pojnt of Contact
Name: Chui Cheng Name: Dean Uyeno
Address: USGS-PIWSC Address: CWRM
677 Ala Moana Blvd., Ste 415 P.OC. Box 621
Honolulu, H] 96813 Honolulu, HI 96809
Telephone:; 808-587-2418 Telephone: 808-587-0249
Email: ccheng@usgs.gov Email: dean.d.uyeno@hawaii.gov
Signatures Signatures
By_/s/ Stephen S. Anthony pate 12}is},s 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 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
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‘ikii 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 Hamikua and Ha'ikii Ditches
are considered overflow ditches that collect high flows that overflow the Ko‘olaw/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 (Hawaitan 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‘olau/Wailoa, New Hamakua, Lowrie, and Ha‘iki
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 locatized conditions on the

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



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.

Lined Partially lined

Dirt bottem and one side I_
|| Concrete bottom and - dirt wall and cut stone, Dirt
sides rock, or concrete on
other wall

- Dirt and solid bedrock
- Concrete bottgm and combined
cut stone sides

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.



Table 1. Milestone dates for planned report

Report First
Probable title outlet draft Review  Approval Publication
East Maui hrigation 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 100
Supplies 500
Report processing 2,000
Science Support 9,550

Total 130,000

th



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

Table 3. Major tasks and timelines
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Ditch Characterization X X X XiX

g

Flow Measurements XiX XX X X

Report writing XX XX

Peerreview X X

Report approval X

Publication X X

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/dInr/cwrn/currentissues/iifsmaui1/data/20100319 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/2007/1309/,
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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)

hd q . 2
Photo 1. USGS staff measures the streamflow above the Lowrie Side Ditch Photo 2. Looking upstream, water is released from the sluice gate below the

intake on Honopou Stream prior to the release of water at Wailoa Ditch. Wailoa Ditch diversion intake (at upper left) on Honopou Stream.

s - . h e 'l‘.}:-!,‘-. = 3 ‘ol L - . ".‘:i
Photo 3. Water flows to the New Hamakua Ditch intake on Honopou Stream. Photo 4. A close-up view of the diversion structure altered by EMI, raising the
The dividing wall has been altered to ensure that water flows downstream height of the dividing wall at the New Hamakua Ditch intake.

before any water is diverted into the intake on the left bank (at center).




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

| a X 1 - -
MR/ =T s ) v =
Photo 5. USGS staff looks at a potential site for installing a staff gage on Photo 6. A close-up view of the staff gage installed on the right bank of
Makapipi Stream. 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 Photo 8. Water is released back into Waihee River via a sluice gate below the
Waihee River. Water flows through a lined tunnel before entering the stream. 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)

e

Photo 9. Water flows through the sluice gate at the South Waiehu diversion Photo 10. Water is released back into the étream via a w
intake to Spreckels Ditch. The intake (left) also provides water to kuleana users. the North Waiehu Ditch after the diversion intake.
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= Inthe 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 - Madification 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/dInr/cwrm/currentissues_EastMauillFS.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.
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Photo 1. The sluice gate at the Makapipi Stream diversion intake is set to Photo 2. USGS staff measured streamflow about 4 downstream of the
release water past the intake. 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.
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Photo 3. Potential monitoring site on upper Palauhulu Stream at an abandoned Photo 4. Looking down from atop a 100-ft. cliff at Store Spring
USGS gage site. Streamflow loses below this site. on Palauhulu Stream. The sream was dry above this point.

(gaining reach)

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).

P

Photo 5. Location selected by USGS and Commission staff to monitor the Photo 6. Location selected by USGS and Commission staff to monitor the
lower reach interim IFS on Waihee River. 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&0O, 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).
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Photo 7. USGS staff installing staff plate on the right bank of Waihee River as Photo 8. USGS and Commission staff examine this site on Waiehu Stream
WWC staff looks on. 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 Photo 10. Water backs up behind the diversion sluice gate on South Waiehu
intake on South Waiehu Stream. 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/dInr/cwrm/currentissues_EastMauillFS.htm




5, State of Hawaii
-~ \ COMMISSION ON WATER RESOURCE MANAGEMENT
) Department of Land and Natural Resources

COMPLAINT / DISPUTE RESOLUTION
FILING FORM

Instructions: Please print in ink or type and send completed form with attachments to the Commission on
Water Resource Management, P.O. Box 621, Honolulu, Hawaii 96809. For further information and updates
to this application form, visit http://www.hawaii.gov/dlnr/cwrm. Complaint File No: C

1. Name: Alan T. Murakami Date: 03/23/10

Address: 1164 Bishop Street

Suite 1205
Daytime Phone No.: 521-2302 Fax No.537-4268
2. Location of the violation or water problem: Honopou, East Maui

Tax Map Key: 2-9-001-014; 2-9-001-016
Beatrice Kekahuna, Marjorie Wallett, Lynn Scott and 28 others; Herman and Dana
Landowner’s Name: Kav Kepani

Landowner’s Address: Honopou Road

Landowner’s Phone No.: 808-280-2359 (Lynn Scott)

3. The party I have a complaint about or dispute with is: (if more than one party, please attach additional sheets)
Hawaiian Commercial & Sugar, East Maui Irrigation Company, State Board of Land and Natural
Name: Resources. Governor of Hawai i

Address: c/o Alexander and Baldwin, 822 Bishop Street

Honolulu, Hawaii 96813

Phone No.: (808) 525-6611

If the party is not the landowner listed in Section 2 above, please describe the party’s relationship to the
TMK parcel described in Section 2.

HC&S operates a sugar plantation in Central Maui. East Maui Irrigation Company operates the
diversion tunnels, ditches and diversions that supply irrigation water from over 100 East Maui streams
to HC&S. Alexander and Baldwin is the parent company of both HC&S and EMI. All three entities
receive authorization from the State Board of Land and Natural Resources to divert up to 450 million
gallons (average of 166 mgd) per day from East Maui streams to Central Maui. The Governor appoints
all members of the BLNR and supports the efforts of A&B to use water without any priority of use by
downstream owners who farm taro, gather from streams, and fish along coastlines fed by those same
streams in the tradition of ancient Hawaiians.

CDR-FILE Form (02/28/2007)
EXHIBIT 1




Describe the complaint or reason for the dispute:

(Attach a sketch or photograph if that will help explain the problem.)

On September 25, 2008, the CWRM ordered the amendment of the IIFS of Honopou Stream to 2.0 cfs. To implement that
decision, the CWRM staff oversaw the installation of a flat iron bypass over the Haiku Ditch at Honopou stream to address
the need for more water to grow more kalo in the 'ohana's taro lo’i and promote traditional and customary gathering from the

stream and fishing near its mouth.

Insufficient Water for Taro Growing and Other Cultural Practices. Unfortunately, despite our repeated complaints, these
measures have NOT resulted in adequate flow to their 10’1, nor resulted in increased recruitment of 0’opu, opae, and hihiwai
in Honopou Stream to support our cultural practices. Additionally, there is no visible increase in stream flow from any
attempt to release more diverted water into Honopou Stream that is enhancing the fish stocks near the mouth of the stream.

Inability to Monitor IIFS. Despite the efforts of the CWRM staff to implement the amended IIFS, its members have not been
able to visit and monitor with the frequency and accuracy that would make the desired stream flow meaningful. While
CWRM staff has taken flow measurements on several occasions since September 2008, they have been episodic with no
regular, consistent set of data from which there can be any meaningful monitoring of the IIFS standard imposed. In fact, in
spite of the attempt to install real-time monitoring at the IIFS points on Honopou Stream, the fact remains that the guaging
points have not been accurately calibrated for almost a year since the March 2009 alteration of the Haiku Ditch diversion,
which was intended to implement the IIFS, AND over a year and 4 months since the CWRM decided the issue. Accordingly,
the CWRM staff has ONLY episodic flow measurements, from which it has no basis to determine whether EMI/HC&S has
complied with the amended IIFS standard. The CWRM has to implement its decision fully and immediately, or its own
integrity and reputation will suffer. What data is available shows that EMI is NOT meeting the ITFS establish in September

2008.

Temporary Bypass Insufficient. Moreover, the bypass at the Haiku ditch was never fully completed. The ramp that would
allow the o’opu to continue their migration upstream has not been installed. This causes the water that falls over the lip of
the flat iron bypass to splash back into the Haiku ditch, also failing into cracks and holes in the concrete apron. None of the
o’opu, opae, or hihiwai which might otherwise migrate upstream can overcome this gap, denying these species a critical
route for their important migration habits. The CWRM needs to demand that EMI finish the work on the bypass, allow
connectivity with the stream bed so upstream migration can occur, and fill in cracks and holes in the concrete.

Describe how your water usage or water rights are specifically affected by the other party, if at all:
See, attached description of complaint (in case the material below does not fit on your form).

Our experience this year has saddened all the residents along the Honopou Stream. The IIFS, which the CWRM set on
September 25, 2008, is too low for both taro cultivation in Honopou and the support of traditional and customary practices.
At one point during the 2009 summer, there was not enough water in Honopou stream to irrigate taro then growing at the
Kekahuna/Wallet lo'i complex, which was left dry. In addition, there was no water for domestic use, i.e., no showers, no
washing dishes, no irrigation for other plantings. See attached USGS flow records for its gauge at the intake of Beatrice
Kekahuna, just downstream of IIFS-A on Honopou Stream, showing that stream flow for the past 14 months did not meet the
IIFS over 99 percent of the time. When Laura Thielen explained the intended effect of the amendment of the IIFS in
September 2008, she claimed downstream owners would get the first flow in the stream, with EMI able to take what is above
that amount. The record of flow contradicts that representation.

Kalo growers are not the only ones affected by the low flow in Honopou stream. Honopou residents have found dead 0’ opu
and prawn in their sun baked loi. Dead prawns have been found in the stream also. Low stream flow also causes any green
debris in Honopou stream to grow and cause water to flow elsewhere. The Kekahuna/Wallett *ohana have plans to plant more
kalo, gather from the stream, and fish from the ocean. However, withiout serious implementation, they will suffer from the
inability to perform any of these activities, which would provide important food sources our ohana cannot afford to buy.

Inattention to Appurtenant Water Rights. After that decision, Aunty Beatrice Kekahuna planted kalo in a 10°i at her home
kuleana near their common diversion intake. This lo’i receives the first water from the diversion which reduces the amount
of water that continues through the auwai to the two-acre kalo lo’i. Aunty has three 10’i planted ( # 3, 4,and 5). See, attached
diagram. On several occasions in the summer of 2009, water flow was not sufficient enough to reach the third 10’1 (# 5),
leading to a poor yield this season. When flow is insufficient, the “ohana is forced to return it to Honopou stream, bypassing
the rest of the lo'i. Other "ohana members have kalo in six other 10’1 (# 6, 7, 12, 16/17, 21, and 22). With limited flow, they
have been forced to rotate irrigation days and watering at night to reduce the stress on this kalo. Watering during the day
with warm water from the stream caused great stress on our kalo. As a direct result of the low flow, the kalo grown does not
have large corms and suffers from pocket rot and leaf blight due to low water flow. The low flow forces them to pull weeds
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For 2009, this past summer. However, the problem has persisted

Date the problem was first noticed: for vears without resolution by this Commission (see. below)

If this complaint or dispute is related to a water source, was the water source previously declared with
the Commission on Water Resource Management?

[1 Yes [] No Don’t Know

If yes, what was the name and tax map key of the source?
While I am unsure whether declarations of use were filed, this use was on State ceded lands mauka in
the Huelo license area (por. TMK 2-9-014-001; por 2-8-008) and various properties makai along

Honopou Stream

Have you had any communication with the party/parties described in Section 3 above?

X Yes [ No

If yes, list the communications and dates: (Attach copies if written communications were made)

In May 2001, the Kekahuna/Wallett “ohana formally challenged the issuance of revocable permits that
supposedly authorized the taking of water from the ahupua’a as part of the source for the East Maui
Irrigation Company ditch system feeding the sugar plantation of Hawaii Commercial and Sugar
Company. Informally, this ‘ohana has complained for years to EMI that it was not releasing enough
water from the 4 diversions along Honopou Stream to supply the water to the auwai on which this
‘ohana is dependent to secure sufficient water for growing their taro. Simultaneously, the “ohana has
pursued stream restoration by filing for the amendment of interim instream flow standards for Honopou
Stream. All of these efforts have been documented with copies served on East Maui Irrigation
attorneys for years. In addition, we've been involved in at least three formal attempts at mediation with
A&B attorneys, the last one ending in 2007, for which Justice Robert Klein acted as a mediator.

Have you sought resolution of this matter with any other entity?

(e.g., government agency, judicial body, or private entity)

(a) Before the BLNR, complainant repeatedly sought immediate relief to obtain water for taro growing,
after filing an administrative challenge to the proposed issuance of a 30-year water lease or reissuance
of annual revocable permits.

|(b) Before the Hawai'i Supreme Court, complainant attempted to obtain mandamus relief for this
Commission's failure to address IIFS petitions (filed without action for 7 years) within the 180-day

statutory deadline.

If so, with whom and what was the outcome?

(Please provide copies of any documentation of this process)

(a) Despite years of trying, the BLNR provided no remedy, except to appoint a monitor to attempt to
informally resolve water disputes. That monitor visited the site twice, once with an expert from UH
cooperative extension service, to assess the problem and supposedly devise a monitoring plan. Nothing
happened thereafter. In fact, even after complainant formally complained and sought corrective action,
the BLNR refused, simply deferring further action to the staff of the Commission on Water Resources
Management in conjunction with its ongoing investigations to implement IIFS. Now, resource
shortages appear to be preventing the CWRM staff from implementing the IIFS decisions made.

(b) The Hawai'i Sunreme Court refused to grant the petition for mandamus. with no explanation.
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10.  Describe what you believe a successful and fair remedy might be:
Release of sufficient natural stream flow in Honopou Stream under simple adherence to the fundamental
holding in HC&S v. Wailuku Sugar Company (1904). In that case, the current diverter, HC&S/EMI
established that a holder of an appurtenant right downstream of a diverter can insist on the release of
stream flow by the upstream diverter, when the upstream diverter cannot demonstrate that the
downstream owner is suffering no harm from that diversion. In other words, “[t]he burden of
demonstrating that any transfer of water [is] not injurious to the rights of others rest[s] wholly upon
those seeking the transfer. Hawaiian Commercial & Sugar Co. v. Wailuku Sugar Co., 15 Haw. 675, 694
(1904).” Robinson v. Ariyoshi, 65 Haw. 641, 649 n. 8 (1982) (“Robinson”) (emphasis added). More
specifically, “in order to obtain any ultimate judicial sanction to a transfer of water away from the lands
of ancient application, the holder of a water right would have to 1) have defined all the potentially
affected interests in a watercourse, and 2) have demonstrated that no aspect of these rights would be
detrimentally affected.” Id. (Emphasis added).

In short, HC&S/EMI should be required to abide by the same ruling it obtained from the Hawai'i
Supreme Court when it acts as a water diverter negatively affecting a downstream water user like
complainant. It should bear the burden of proving NO HARM to complainant. If it fails to do so for
any reason, HC&S/EMI should not be allowed to divert water from Honopou Stream. Unless and until
this burden is met, the continuing out of watershed diversions/transfers of East Maui stream water by
A&B require that the State and its respective agencies, as the trustees of these public trust resources,
take immediate action to enforce these limitations. Robinson, 65 Haw. at 650 (leaving “actual
enforcement of these limitations to appropriate subsequent actions brought by the parties, including the
State™). In order for the State, as trustee of these public trust resources, to fulfill its significant duties, it
must require that, unless and until the burden placed on it and/or A&B is met, A&B must immediately
release a sufficient amount of streamflow into each and every stream from which Na Moku, et al. and
others superior rights derive.

Such an order must be backed up with fees assessed against HC&S/EMI to pay for any necessary costs
of implementation. At a minimum, this fee schedule should pay for any costs of flow and temperature
meaasurements in key locations along any affected lo'i system, as well as the monitoring necessary to
monitor the return of stream and marine life, by which any permanent instream flow standard should be

judged.

I request that the Commission on Water Resource Management assist in resolving the matter described herein.

UV —_ . 3/23/10
Signature Date

EXHIBIT 1



For Section 5 of the Complaint Form

Our experience this year has saddened all the residents along the Honopou Stream. The IIFS, which the
CWRM set on September 25, 2008, is too low for taro cultivation in Honopou nor supported traditional and
customary practices. At one point during the 2009 summer, there was not enough water in Honopou stream
to irrigate taro then growing at the Kekahuna/Wallet lo'i complex, which was left dry. In addition, there
was no water for domestic use, i.e., no showers, no washing dishes, no irrigation for other plantings. See,
attached USGS flow records for its gauge at the intake of Beatrice Kekahuna, just downstream of IIFS-A
on Honopou Stream, showing that stream flow for the past 14 months did not meet the IIFS over 99 percent
of the time. When Laura Thielen explained the intended effect of the amendment of the IIFS in September
2008, she claimed downstream owners would get the first flow in the stream, with EMI able to take what is
above that amount. The record of flow contradicts that representation.

Kalo growers are not the only ones affected by the low flow in Honopou stream. Honopou residents have
found dead o’opu and prawn in our sun baked loi. Dead prawns have been found in the stream also. Low
stream flow also causes any green debris in Honopou stream to grow and cause water to flow
elsewhere. The Kekahuna/Wallett “ohana have plans to plant more kalo, gather from the stream, and fish
from the ocean. However, withiout serious implementation, they will suffer from the inability to perform
any of these activities, which would provide important food sources our ohana cannot afford to buy.

Inattention to Appurtenant Water Rights. After that decision, Aunty Beatrice Kekahuna planted kalo in a
lo’i at her home kuleana near our common diversion intake. This lo’i receives the first water from the
diversion which reduces the amount of water that continues through the auwai to the two-acre kalo lo’i.
Aunty has three 10’i planted ( # 3, 4,and 5). See, attached diagram. On several occasions in the summer of
2009, water flow was not sufficient enough to reach the third lo’i (# 5), leading to a poor yield this season.
When flow is insufficient, the “ohana is forced to return it to Honopou stream, bypassing the rest of the
lo'i. Other “ohana members have kalo in six other 10’1 (# 6, 7, 12, 16/17, 21, and 22). With limited flow,
they have been forced to rotate irrigation days and watering at night to reduce the stress on this kalo.
Watering during the day with warm water from the stream caused great stress on our kalo. As a direct
result of the low flow, the kalo grown does not have large corms and suffer from pocket rot and leaf blight
due to low water flow. The low flow forces us to pull weeds in the lo'i more often, taking away time we
could spend opening more lo'i. This situation hurts us financially. Currently, what little we harvest is
made into poi for our kupuna and keiki. There is not enough to sell any kalo. The ‘ohana cannot grow
enough kalo to be self sufficient and pay rising property taxes.
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U.S. GEOLOGICAL SURVEY %‘/

Pacific Islands Water Science Center oM il

677 Ala Moana Blvd., Suite 415
Honolulu, Hawai‘i 96813
Phone: (808) 587-2400/Fax: (808) 587-2401

November 5, 2010

Ms. Lenore Ohye, Acting Deputy Director
State of Hawai‘i

Department of Land and Natural Resources
Commission on Water Resource Management
P.O. Box 621

Honolulu, Hawai‘i 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 1317, 2010, indicated zero flow at the Hana Highway bridge, located about two-thirds of a
mile downstream of the diversion.

Staff of the USGS and CWRM, and local residents hiked about 1,000 feet upstream of the Hana 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,

56 4RI\

tephen S. Anthony
Center Director

Attachment
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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 Hana Highway and through the village of Nihiku. 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 Hana Highway bridge. Station
204930156053701 is at an altitude of about 80 feet, and is about 5 feet downstream of Nahiku
Road bridge crossing of Makapipi Stream.
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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, Hanawi Stream near Nahiku, Maui, Hawai‘i (fig. 1). Station 16508000 is about 200
feet upstream of the Ko ‘olau Ditch diversion of Hanawi 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.
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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 Hana 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 Hana 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 Hana 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 Hanawi 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 0O 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 Hanawi 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 Hanawi Stream are based on daily records from 1922 to 2009.
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Recent records at 16508000 Hanawi 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 1317, 2010, indicated zero
flow at station 204826156054701 near the Hana 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 Hana
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.

References

Stearns, H.T., and Macdonald G.A., 1942, Geology and ground-water resources of the island of
Maui, Hawaii: Hawai‘i Division of Hydrography Bulletin 7, 344 p.

U.S. Geological Survey, 193748, Surface Water Supply of Hawaii, Water-Supply Papers 795,
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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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Table 2. Provisional daily total rainfall measured at
station 204916156083701 West Wailuaiki rain gage near
[Keanae, Maui, HI (State key 348.5).

Date Rainfall, in inches
0/6/2010 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
971372010 0.35
9/14/2010 0.28
9/15/2010 0.48
9/16/2010 0.07
91712010 0.01
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Figure 1. Location of West Wailuaiki rain gage, Hanawi stream-gaging station, Makapipi stream-gaging station, Hana Highway,
Io*olau Ditch and Malkapipi Stream, Maui, Hawai'i.
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Figure 2. Ko‘olau Ditch diversion structure in Makapipi Stream, Maui, Hawai'i, at about 1,315 feet above mean sea level
(September 14, 2010).
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sluice
gate
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Figure 3. Downstream side of Ko‘olau Diteh 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).
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COMPILATION OF REPORTS Commission on Water Resource Management

Stream Protection and Management Branch

WAIHEE (6022), ISLAND OF MAUI P.0. Box 621, Honolulu, Hi 96809
Interim Instream Flow Standard Implementation Fax: 808.587.0219
Information provided by Wailuku Water Company E_mﬁilr _dlﬁr-cw_rm@halwaii-gov
Last Update: October 25, 2010 Internet: http://hawaii.gov/dinr/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 %" to 4
bolts plus ¥4".

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

Wailuku Water Company
Waihee Stream IIFS

Stream Flow Stream Flow UsGSs 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)

§-9-10 second bolt second bolt 478 X

9-3-10 second bolt second bolt 473 X 278
9-5-10 second bolt second bolt 472 X 207
9-7-10 second bolt second bolt 4.87 X 38.1
9-8-10 bolt2 + 1/4" bolt 2 5.52 5.96 34.2
9-10-10 bolt2 + 1/4" bolt 2 516 5.00 426
9-13-10 bolt2 + 1/2" bolt 2 + 3/4 " 65.20 6.87 213
9-15-10 bolt2 + 1/2" bolt 2 + 3/4 " 5.95 7.08 271
9-17-10 bolt2 + 1/2" fourth bolt 8.66 9.66 200
9-21-10 bolt2 + 1/2" fourth bolt 8.99 10.18 220
10-06-10  bolt2 + 1/2" bolt 4 + 1/2" - 10.11 207
10-08-10 bolt2 + 1/2" bolt 4 + 1/2" - 10.70 19.4
10-11-10  bolt2 + 1/4" bolt 4 + 1" - 10.46 271
10-12-10  bolt2 + 1/4" bolt 4 + 1" - 10.27 20.7
10-13-10  bolt2 + 1/4" bolt4 + 1" - 10.36 10.47 1.56 1047 200
10-15-10 bolt 2 bolt4 +1 1/2" - - - 1.57 10.47 + 200
10-18-10 bolt 2 bolt4 +1 1/4" - - - 1.56 1047 18.7
10-19-10 bolt 2 bolt4 +1" - - - 1.59 10.47 + 19.4
10-20-10 bolt 2 bolt 4 + 3/4 " - - - 1.63 10.47 + 213
10-21-10 bolt 2 bolt 4 + 3/4 " - - - 1.58 10.47 + 226

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 Bolt2 + % “ Bolt4+1*“
October 12,2010 Bolt2 + v *“ Bolt4+1*
October 13,2010 Bolt2 + % *“ Bolt4 +1*“
October 15, 2010 Bolt 2 Bolt4+1%"

Avery Chumbley / Clayton Suzuki

Hi Lenore... below is the reading we got on Friday for Waihee Stream.

10/11/2010 02:31 PM

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.

Wailuku Water Company
Waihee Stream IIFS

Date: Waihee Ditch Spreckles Ditch Stream Stream Flow
Setting: Setting: Flow (MGD) USGS site (MGD)
8-9-10 second bolt second bolt 478 X
9-3-10 second bolt second bolt 473 X
9-3-10 second bolt second bolt 4.72 X
9-7-10 second bolt second bolt 4.87 X
9-8-10 bolt 2 + 1/4 " bolt 2 5.52 5.96
9-10-10 bolt 2 + 1/4 " bolt 2 516 6.00
9-13-10 bolt 2+ 1/2" bolt2 + 3/4 " 6.20 6.87
9-15-10 bolt2 + 1/2 " bolt 2 + 3/4 " 5.95 7.08
9-17-10 bolt2 + 1/2 " fourth bolt 8.66 9.66
9-21-10 bolt2 + 1/2 " fourth bolt 8.99 1018
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Date: Flow M

G:

South Waihese
Kuleana

MGD
23-Aug-10
24-Aug-10
25-Aug-10
26-Aug-10
27-Aug-10
28-Aug-10
29-Aug-10
30-Aug-10
31-Aug-10

_._._._._._._._._.
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01-Sep-10
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07-Sep-10
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09-Sep-10
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11-Sep-10
12-Sep-10
13-Sep-10
14-Sep-10
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16-Sep-10
17-Sep-10
18-Sep-10
19-Sep-10
20-Sep-10
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22-Sep-10
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24-Sep-10
25-Sep-10
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27-Sep-10
28-Sep-10
29-Sep-10
30-Sep-10
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Avery Chumbley / Clayton Suzuki
Aloha Lenore,

Time Flow
Taken:

945 AM
10:15 AM
5:00 AM
5:00 AM
9:00 AM
9:00 AM
9:00 AM
9:30 AM
9:30 AM

8230 AM
345 AM
9:00 AM
9:15 AM
9:25 AM
9:00 AM
9:15 AM
8240 AM
845 AM
8260 AM
8260 AM
345 AM
9:25 AM
3:40 AM
8240 AM
845 AM
8240 AM
8240 AM
8240 AM
915 AM
5:00 AM
7230 AM
10:30 AM
3:45 AM
9:00 AM
9:00 AM
945 AM
345 AM
345 AM
345 AM

3:00 AM
9:00 AM
10:00 AM

Flow: Spreckles Flow: Waihee

Ditch
(MGD)

5g

South Waihee Kuleana Reading:

Flow: Waihee

Flow: Waihee Flow: Waihee

Stream: 1 Hour Stream: 1 HourStream: 1.5 HouBStream: 1.5 Hour
Prior o ReadingPrior to Reading Prior to Reading Prior to Reading

CFS
az
34
28
az
38
33
108
33
35

3z
az
34
34
33
35
59
35
35

MGD
207
220
18.1
207
245
21.3
69.8
213
226

2007
207
22.0
22.0
21.3
226
38.1
226
226
245
213
207
207
21.3
271
220
20.0
19.4
2007
124.0
233
329
22.0
20,7
226
2007
207
20.0
19.4
19.4

239
157.0
220

CFs
iz
Ex]
28
iz
8
34
113
33
34

3z
Y
34
34
a2
a5
65
36
35

MGD
207
213
18.1
207
245
220
73.0
213
220

207
200
220
220
20,7
226
420
233
226
239
220
207
207
20,7
271
213
200
200
207
145.4
226
29.7
220
20,7
233
207
207
200
200
200
0.0
245
3333
220

09/23/2010 12:24 PM

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.
Waihee Stream flow
Above Waihee Ditch

Date: Time:

September 21, 2010 10:15 AM
September 21, 2010 8:15 AM

(MGD)
22.0
22.6

Waihee Stream flow
flow at WWC site:

(MGD)
8.99

Waihee Stream flow

at USGS site:

(MGD)

10.18
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Date:

23-Aug-10
24-Aug-10
25-Aug-10
26-Aug-10
27-Aug-10
28-Aug-10
29-Aug-10
30-Aug-10
31-Aug-10
01-Sep-10
02-Sep-10
03-Sep-10
04-Sep-10
05-Sep-10
06-Sep-10
07-Sep-10
08-Sep-10
09-Sep-10
10-Sep-10
11-Sep-10
12-Sep-10
13-Sep-10
14-Sep-10
15-Sep-10
16-Sep-10
17-Sep-10
18-Sep-10
19-Sep-10
20-Sep-10
21-Sep-10
22-Sep-10

Wailuku Water Company
Waihee Stream IIFS

Date:

8-9-10
9-3-10
9-5-10
9-7-10
9-8-10
9-10-10
9-13-10
9-15-10
9-17-10
9-21-10
9-23-10

Flow MG:
South Waihee
Kuleana
MGD

1.
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Avery Chumbley / Clayton Suzuki

Aloha Lenore,

Waihee Ditch
Setting:
second bolt
second bolt
second bolt
second bolt
bolt 2 + 1/4 "
bolt 2 + 1/4 "
bolt 2 + 172"
bolt2 + 172"
bolt 2 + 172"
bolt2 + 172"
bolt2+ 1"

Time Flow
Taken:

9.45 AM
10:15 AM
9:00 AM
9:00 AM
9:00 AM
9:00 AM
9:00 AM
9:30 AM
9:30 AM
3:30 AM
3:45 AM
9:00 AM
9:15 AM
9:25 AM
5:00 AM
915 AM
8240 AM
345 AM
8260 AM
8:50 AM
845 AM
9:25 AM
8240 AM
8240 AM
345 AM
3:40 AM
3:40 AM
3:40 AM
9215 AM
9:00 AM
7230 AM

Spreckles Ditch

Setting:
second bolt
second bolt
second bolt
second bolt

bolt 2
baolt 2
bolt 2 + 3/4 "
bolt 2 + 3/4 "
fourth bolt
fourth bolt

fourth bolt + 1/2"

Stream
Flow (MGD)

4.78
4.73
4.72
4.87
5.52
5.16
6.20
5.95
8.66
5.99

Stream Flow
USGS site (MGD)

South Waihee Kuleana Reading:

Flow: Spreckles Flow: Waihee

Flow: Waihee Flow: Waihee Flow: Waihee

Ditch Stream: 1 Hour Stream: 1 HourStream: 1.5 HouBtream: 1.5 Hour

{(MGD) Prior o Reading Prior to Reading Prior o ReadingPrior to Reading
CFs MGD CFs MGD
6.0 3z 207 3z 207
59 34 220 33 21.3
108 28 181 28 181
70 3z 207 3z 207
73 38 245 38 245
70 33 213 34 220
120 108 69.8 113 EEX]
70 33 213 33 213
7.0 35 226 34 220
7.0 3z 207 3z 207
6.9 3z 207 3 200
9.5 34 220 34 220
g2 34 220 34 220
848 33 213 3z 207
89 a5 226 a5 226
103 59 3g1 65 420
g8 a5 226 36 233
85 a5 226 a5 226
g8 3B 245 ar 2349
89 33 213 34 220
87 3z 207 3z 207
848 3z 207 3z 207
848 33 213 3z 207
848 42 271 42 271
6.3 34 220 33 213
6.6 El| 200 El| 200
59 30 19.4 3 200
59 3z 207 3z 207
127 192 124.0 225 1454
6.7 a6 233 35 226
449 a1 3249 46 297

09/20/2010 09:13 AM

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 + % “ 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:

September 13,
September 13,
September 15,

Time:

9:20 AM
10:10 AM
7:50 AM

Waihee Stream flow
Above Waihee Ditch

Intake ( MGD)

21.3
20.7
27.1

(MGD)
6.20

5.95

Waihee Stream
flow at WWC site

Waihee Stream flow

at USGS site
(MGD)

6.87
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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

Wailuku Water Company
Waihee Stream IIFS

Date: Waihee Ditch  Spreckles Ditch Stream Stream Flow
Setting: Setting: Flow (MGD) USGS site (MGD)
8-9-10 second bolt second bolt 478 X
9-3-10 second bolt second bolt 473 X
9-5-10 second bolt second bolt 472 X
9-7-10 second bolt second bolt 487 X
9-8-10 bolt 2 + 1/4 " bolt 2 552 5.96
g-10-10 bolt 2 + 1/4 " bolt 2 5.16 6.00
9-13-10 bolt 2 + 1/2 " bolt2 + 3/4 " 6.20 6.87
9-15-10 bolt 2 + 1/2 " bolt2 + 3/4 " 5.95 7.08
g-17-10 bolt 2 + 1/2 " fourth bolt 8.66 9.66

South Waihee Kuleana Reading:

Date: Flow MG: Time Flow  Flow: Spreckles Flow: Waihee Flow: Waihee Flow: Waihee Flow: Waihee
South Waihesa Taken: Ditch Stream: 1 Hour Stream: 1 HourStream: 1.5 HouBtream: 1.5 Hour
Kuleana (MGD) Prior fo ReadingPrior to Reading Prior to Reading Prior to Reading
MGD CFs MGD CFs MGD
23-Aug-10 17 945 AM 6.0 3z 207 3z 207
24-Aug-10 1.7 10:15 AM 59 34 220 33 21.3
25-Aug-10 1.7 9:00 AM 10.8 28 18.1 28 181
26-Aug-10 17 9:00 AM 7o 3z 207 3z 207
27-Aug-10 17 9:00 AM 73 38 245 38 245
28-Aug-10 1.8 9:00 AM 7.0 a3 21.3 34 220
29-Aug-10 1.8 9:00 AM 12.0 108 69.8 113 730
30-Aug-10 138 9:30 AM 7.0 33 213 33 213
31-Aug-10 1.8 9:30 AM 7.0 35 226 34 220
01-Sep-10 1.8 8:30 AM 7o 3z 207 3z 207
02-3ep-10 18 2:45 AM 6.9 3z 207 3 200
03-5ep-10 138 9:00 AM a5 34 220 34 220
04-3ep-10 1.7 915 AM 82 34 220 34 220
05-3ep-10 18 9:25 AM g8 33 213 3z 207
06-5ep-10 138 9:00 AM 89 a5 226 35 226
07-Sep-10 1.8 915 AM 10.3 59 asA 65 42.0
08-3ep-10 1.8 8:40 AM 8.8 35 2286 36 233
09-3ep-10 18 2:45 AM 85 35 2286 35 226
10-Sep-10 138 8:50 AM 88 38 245 a7 2349
11-8ep-10 18 2:50 AM 89 33 213 34 220
12-Sep-10 18 a:45 AM 87 3z 207 3z 207
13-Sep-10 1.8 9:25 AM g.a 32 207 32 207
14-Sep-10 1.8 2:40 AM 8.8 33 213 32 207
15-8ep-10 18 8:40 AM g8 42 271 42 271
16-Sep-10 1.8 2:45 AM 6.3 4 220 33 213
17-Sep-10 1.8 a8:40 AM 6.6 K] 200 3 200
18-Sep-10 17 8:40 AM 59 o 194 3 200
19-Sep-10 17 8:40 AM 59 3z 207 3z 207
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 WW(C 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 %2 “ shim on the Waihee Ditch sluice gate and a % “ 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

EXHIBIT 3



September 7 8:20 AM
September 8 12 Noon
September 10  10:25 AM

Date:

23-Aug-10
24-Aug-10
25-Aug-10
26-Aug-10
27-Aug-10
28-Aug-10
29-Aug-10
30-Aug-10
31-Aug-10
01-Sep-10
02-Sep-10
03-Sep-10
04-Sep-10
05-Sep-10
06-3ep-10
07-Sep-10
03-3ep-10
09-Sep-10
10-Sep-10
11-Sep-10
12-Sep-10

Avery Chumbley / Clayton Suzuki

Aloha All,

Intake ( MGD)
38.1
34.2
42.6

4.87
5.52
5.16

Wailuku Water Company
Waihee Stream IIFS

Date:

§-9-10
9-3-10
9-5-10
9-7-10
9-8-10
9-10-10

Flow MG: Time Flow
South Waihea Taken:
Kuleana

MGD

1
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545 AM
10:15 AM
900 AM
9:00 AM
500 AM
9:00 AM
900 AM
9:30 AM
930 AM
8:30 AM
845 AM
9:00 AM
915 AM
9:25 AM
900 AM
915 AM
2:40 AM
2:45 AM
28:60 AM
2:50 AM
2:45 AM

Here is a update on the WWC compliance activity.

Waihee Ditch

Setting:
second bolt
second bolt
second bolt
second bolt

bolt2 + 1/4 "
bolt2 + 1/4 "

Ditch
(MGD)

5.9

Spreckles Ditch

Setting:
second bolt
second bolt
second bolt
second bolt

bolt 2
bolt 2

Stream

Flow (MGD)

4.78
473
472
4.87
5.52
5.186

South Waihee Kuleana Reading:
Flow: Spreckles Flow: Walhee

Stream: 1 Hour Stream: 1 Hour Stream: 1.5 HouBStream: 1.5 Hour
Prior to ReadingPrior fo ReadingPrior to Reading Prior to Reading

CFs
a2
34
28
3z
a8
3
108
33
a5

Flow: Waihee

MGD
207
220
18.1
207
245
21.3
69.8
21.3
226
207
207
220
220
21.3
226
381
226
226
245
21.3
207

Flow: Waihee

CFsS
iz
33
28
3z
a8

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:

September 3, 10:30 AM
September 5, 8:10 AM
September 7, 8:20 AM

Waihee Stream Flow (MGD)
Above Waihee Ditch intake
27.8
20.7
38.1

Waihee Stream Flow (MGD)
Below Spreckles Ditch return water

4.73
4.72
4.87

Flow: Waihee

MGD
207
21.3
18.1
207
245
22.0
730
21.3
220
207
20.0
22.0
220
20,7
226
420
233
226
239
22.0
207

09/07/2010 10:58 AM

After making a stream reading on September 7, 2010, WWC flushed Waihee and Spreckels gravel traps and installed the % 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 %2 inch shim

on Friday if needed.

Attached is the South Waihee kuleana ditch reading up till September 7, 2010.
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South Waihee Kuleana Reading:

Date: Flow MG: Time Flow  Flow: Spreckles Flow: Waihee Flow: Waihee Flow: Waihee Flow: Waihee
South Waihee Taken: Ditch Stream: 1 Hour Stream: 1 Hour Stream: 1.5 HouBtream: 1.5 Hour
Kuleanz (MGD) Prior to ReadingPrior to ReadingPrior to Reading Prior to Reading
MGD CFs MGD CFsS MGD
24-Aug-10 1.7 10:15 AM 59 34 220 33 213
25-Aug-10 1.7 9:00 AM 10.8 28 18.1 28 18.1
26-Aug-10 1.7 59:00 AM 70 3z 207 3z 207
27-Aug-10 1.7 9:00 AM 73 38 245 38 245
28-Aug-10 18 9:00 AM 70 33 213 34 220
29-Aug-10 1.8 9:00 AM 12.0 108 69.8 113 T30
30-Aug-10 18 930 AM 7o 33 213 33 213
3-Aug-10 1.8 9:30 AM 7.0 a5 226 34 220
01-Sep-10 1.8 8:30 AM 7.0 3z 207 3z 207
02-Sep-10 18 245 AM 6.9 3z 207 31 200
03-Sep-10 18 9:00 AM 895 34 220 34 220
04-Sep-10 1.7 9:15 AM 8.2 34 220 34 220
05-3ep-10 18 9:25 AM 8.8 33 213 3z 207
06-Sep-10 18 9:00 AM 89 a5 226 a5 226
07-Sep-10 1.8 915 AM 10.3 59 asA 65 420
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, | 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.

South Waihee Kuleana Reading:

Date: Flow MG: Time Flow Flow: Waihee Flow: Waihee Flow Waihee Flow: Waihee
South Waihee Taken: Stream: 1 Hour Stream: 1 Hour Stream: 1.5 HouStream® 1.5 Hour
Kuleana Prior to Reading Prior ta Reading Prior to Reading Prior to Reading
MGD CFS MGD CF3 MGD
23-Aug-10 17 9.45 AM 32.0 207 32 207
24-Aug-10 1.7 10:15 Al 340 22.0 33 213
25-Aug-10 1.7 2:00 AM 280 18.1 28 18.1
26-Aug-10 1.7 5:00 AM 320 207 32 207
27-Aug-10 1.7 9:00 AM 8.0 24.5 38 245
28-Aug-10 18 9:00 AM 33.0 213 34 220
29-Aug-10 18 9:00 AM 108.0 59.8 113 730
30-Aug-10 1.8 9:30 AM 330 21.3 33 213
Avery Chumbley / Clayton Suzuki 08/26/2010 10:40 AM

Aloha Lenore,

| 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.

| 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 % 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. | 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. | estimated that the flow into Waihee Stream was between 12 to 14 MGD. | 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 Commission on Water Resource Management

Stream Protection and Management Branch

WAIEHU (6023), ISLAND OF MAUI P.0. Box 621, Honolulu, Hi 96809
Information provided by Hawaiian Commercial & Sugar Co. Fax: 808.587.0219
Email: dinr.cwrm@hawaii.gov
Last Update' October 25 2010 Internet: http://hawaii.gov/dinr/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. | 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 |
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.

DSC00124.JPG
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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
| 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 | 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. | will keep you informed of our plans.
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COMMISSION ON WATER RESOURCE MANAGEMENT
HONOLFl’j(L)U,B F?:VS/?\:I 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 Iao 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-MA06-01).

- 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.uyeno@hawaii.gov. On behalf of the
Commission, I would like to thank you in advance for your cooperation in this matter.

Sincerely,

U W Glag_

LENORE N. OHYE
Acting Deputy Director EXHIBIT 5
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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 Tao 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-MA06-01).

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.

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.uyeno@hawaii.gov. On behalf of the
Commission, I would like to thank you in advance for your cooperation in this matter.

Sincerely,

Ur W O,

LENORE N. OHYE

Acting Deputy Director EXHIBIT 5
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Mo Woi Fha

November 5, 2010

State of Hawaii

Department of Land & Natural Resources
Commission on Water Resource Management
¢/o Lenore N. Ohye, Acting Deputy Director
P.O. Box 621

Honolulu, Hawali 96809

RE: Letter dated October 22, 2010; Lenore N. Ohye to Avery B.Chumbley, Wailuku
Water Company (WWC) Requesting Updates on Certain Items Per Commission
on Water Resource Management, Decision and Order

Dear Mg/ Ohye:}/é'v(é

This is in response to your letter dated October 22, 2010, as referenced above.
We have attempted to categorize and address the issues you have presented to us, as provided
below.

Options to Address Leakage From Areas Within the WWC Svystem. Because
Wailuku Water Company has implemented the amended instream flow standards such that 11.60
mgd no longer flows through its conveyance system, there is a consequential reduction in the
losses from its system. There is now a sustained flow of 10 million gallons per day into the
Waihee Stream and 1.6 million gatlons a day flow into the North Waiehu Stream, a total of 11.60
million gallons a day that does not move through the conveyance system.

The seepage loss within the system has been calculated at 7.34% of the flow, as
was acknowledged in the Commission’s Decision and Order. Applying the 7.34% to the total
instream flow of 11.60 mgd results in a mitigation of .85 mgd. The Findings of Fact and
Conclusions of Law suggests that Wailuku reduce its system losses to 2 million gallons a day
from a total of 4.06 mgd attributed to Wailuku (p. 169). The Decision and Order found that
combined system losses were 12.48 mgd between Wailuku and HC&S. (p. 187). Consequently
Wailuku’s objective is to reduce system losses by an additional 3.21 million gallons a day (4.06 -
.85). Wailuku has applied for a water use permit for system losses. The permit application is for
3.174 mgd.

Wailuku is considering addressing the loss reduction target by abandoning certain
reservoirs. This would reduce the losses by .86 million gallons a day (See Exhibit “A” attached

PO BOX 2790 « WAILURU, MAUL HAWAN 9E793-77%0 « TELEPHONE {808} 244.9570 « FACSIMILE (BB 1427048
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Commisston on Water Resource Management
¢/o Lenore N, Ohye, Acting Deputy Director
November 5, 2010

Page 2

in PDF file). Wailuku is also considering abandoning the North Waiehu Ditch System. If this
system is abandoned, the mitigation would result in approximately .04 million gallons a day.
The third component to be addressed 1s system efficiency, infrastructure improvements and
repairs. Currently there are certain areas where it is contemplated that the ditch system could be
improved and the loss through the seepage in the system would be reduced. The reductions
through a lower volume of water flowing through its conveyance system, infrastructure
improvements and repairs and possible abandonment of some reservoirs would result in lowering
system losses by approximately 1.75 million gallons per day.! We have been studying system
losses by observing flows, where we might be able to observe and measure the losses, reservoir
seepage and the loss of water through damaged surfaces. We wish to meet with you and vour
staff to discuss our objectives and strategies.

Installation of Stream Gauges. Stream gauges are contemplated for an area below
the diversions on the Waihee and North Waiehu Streams. USGS has installed a stream staff
gauge below the diversion at the Waihee Stream and is in the process of calibrating the same.
(See Exhibit “B” pictures in a Word file). USGS has identified 3 additional locations for stream
gauges, all of which are on private property not owned by Wailuku. Wailuku has been
cooperating with USGS with regard to the access and implementation on Wailuku’s property.

Construction of Low-Ilow By Pass Structures Across the Diversions on Each
Stream. Wailuku has constructed a low-flow by pass structure on the Waikapu Stream. (See
Exhibit “C™ pictures attached in a Word file). The by pass device is under review by the Water
Commission and if approved, the same device will be implemented in the Tao System and two
locations in the Waihee System, as well as the Waikapu System. The by pass provides for a
continuous flow into the stream at low flows. The North Waiehu diversion 1s a rock dam system
and this type of bypass alteration cannot be utilized there. Currently a continuous flow exists in
the North Waichu Stream.

Report on Progress and Impediments to Implementing the Amended Instream
Flow Standards and the Impact of the Instream Values and Off Stream Uses. Wailuku has
provided weekly reports on the Waihee Stream. The North Waiehu Stream ITFS was declared to
be compliant by the stalf on August 9, 2010. The current setting of gates has resulted in 10.47

4.06 mgd losses
<85> stream restoration
< 86> reservoirs
<.04> North Waiehu
2.21 mgd
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Commission on Water Resource Management
c/o Lenore N. Ohye, Acting Deputy Director
November 35, 2010

Page 3

million gallons a day flow into the Waihee Stream which appears to be a sustaining flow, as well
as 1.6 million gallons a day into the North Waichu Stream. Wailuku continues to refine the
settings to provide for a consistent and measured compliance with the instream standards. The
compilation of the reports is shown on Exhibit “D” attached as a PDF file.

Impediments. There does not appear to be any serious impediments 1n
implementing the amended interim instream flow standards. At this point it is unclear what
impacts the same has made upon the instream values, but it is clear there has been impacts on off
stream uses. Reports have been given to the Commission with regard to the self help measures
taken by off stream users and the vandalism to Wailuku’s systems.

Configuration of Diversion Structures of Relation to the Streams and Ditches.
See Exhibit “E” which shows the sluice gate setting alterations designed and constructed by
Wailuku at the Waihee and Spreckles Ditch with the setting at various bolts. Wailuku believes
that the diversion structure, the use of the sluice gates, the low flow by-pass structure (H beam)
are well suited to achieve the objectives of the amended instream flow standards. The
measurement sites are a “work in progress” and as developed we will continue to monitor and
veport on the same. Each of these seem to be working adequately.

If any of the above needs elaboration or clarification, please don’t hesitate to
contact me. We look forward to meeting with vou to discuss each of these 1ssues.

Avery B,bley
Wailltku Warer Company

Cc. Clayton Suzuki, WWC
Pau!l R, Mancini, Esq

EXHIBIT 6



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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01-des-80
oL-des-20
01-des-90
01-des-G0
01-des-y0
01-des-€0
01-des-z0
oL-des-10

oL-bny-Le
oL-bny-0¢
0L-bny-62
0L-bny-gz
oL-bny-2z
0L-bny-9z
oL-bny-gz
oL-bny-1z
oL-bny-ez
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Date:

8-9-10
9-3-10
9-5-10
9-7-10
9-8-10
9-10-10
9-13-10
9-15-10
9-17-10
9-21-10
10-06-10
10-08-10
10-11-10
10-12-10
10-13-10
10-15-10
10-18-10
10-19-10
10-20-10
10-21-10

Wailuku Water Company

Waihee Stream IIFS

Waihee Ditch ~ Spreckles Ditch

Setting:
second bolt
second bolt
second bolt
second bolt
bolt2 +1/4"
bolt2 +1/4"
bolt2 +1/2"
bolt2 +1/2"
bolt2 +1/2"
bolt2 +1/2"
bolt2 +1/2"
bolt2 +1/2"
bolt2 +1/4"
bolt2 +1/4 "
bolt2 +1/4 "

bolt 2
bolt 2
bolt 2
bolt 2
bolt 2

Setting:
second bolt
second bolt
second bolt
second bolt

bolt 2
bolt 2
bolt 2 + 3/4 "
bolt 2 + 3/4 "
fourth bolt
fourth bolt
bolt 4 + 1/2"
bolt 4 + 1/2"
bolt 4 + 1"
bolt 4 + 1"
bolt 4 + 1"
bolt4 +11/2"
bolt4 +11/4"
bolt4 +1"
bolt4 + 3/4 "
bolt4 + 3/4 "

Stream Flow
WWC site (MGD)

4.78
4.73
4.72
4.87
5.52
5.16
6.20
5.95
8.66
8.99

Stream Flow

Stream Flow
USGS site (MGD) USGS reading Staff Gauge
(MGD)

UsGS

(Feet)

1.56
1.57
1.56
1.59
1.63
1.58

Waihee Stream
Staff Gauge

(MGD)

10.47
10.47 +
10.47
10.47 +
10.47 +
10.47 +

(MGD)

Stream Flow
USGS reading
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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 + % “
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HAWAIAN COMMERCIAL & SUGAR COMPANY |

November 5, 2010

Ms. Lenore N. Ohye, Acting Deputy Director
Department of Land and Natural Resources
Commission on Water Resource Management
P.O. Box 621

Honolulu, HI 96809

Dear Ms. Ohye:

As requested by your October 26, 2010 letter below are updates on actions taken
by HC&S as part of the Commission’s Decision and Order (D&O) in the Iao
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-MAO06-
01).

L. 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.

Prior to implementation of the ordered IIF S, HC&S had started exploring
options to address preventable losses from the Waiale Reservoirs, including the
complete lining of the reservoirs, partial lining, a bypass of the reservoirs via a
direct feed of water to HC&S Waihee Ditch, or a combination of partial lining
and direct feed. We conducted preliminary in-house engineering studies and
obtained budgetary quotes for material and labor costs. As we were
undertaking this analysis, however, it became clear to us that the
implementation of the IIFS would have consequences (e.g., less water flowing
into the reservoir thus lowering water levels in the reservoir, a change in how
often the reservoir would actually be used for storage, as opposed to just a
collection point, etc.), which would influence our analysis. Accordingly, since
the implementation of the IIFS on August 9 and 10, we have begun to collect
relevant flow data and to factor it into our analysis.

A DIVISION OF ALEXANDER & BALDWIN, INC
P.O. BOX 266 PUUNENE. MAUI, HAWAII 96784 TEL 808-877-6978 FAX 808 871-2149 EXHIBIT 7



Ms. Lenore Ohye, Acting Deputy Director
Page 2
November 5, 2010

As part of this analysis, we are also considering including some type of
monitoring program to assess the impact of reservoir lining or bypass on
chloride levels and yields in the underlying aquifer, which HC&S is more
reliant upon as a consequence of implementation of the IIFS. We would like to
meet with you and your ground water staff to discuss the scope and feasibility
of such a program and will be calling you within the next week or two to set up
a meeting to discuss this.

At the same meeting, we would like to discuss with you a timetable for
addressing reservoir losses, which we believe should take into consideration
the data collection effort we are currently engaged in as well as implementation
of a ground water monitoring program.

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,

At the August 4, 2010 meeting with your staff, USGS, and WWC, there was
discussion about establishing two gages on Waihee Stream to monitor the
ordered IIFS: one below Waihee Ditch and one below Spreckels Ditch. This
was suggested because releases were going to be made from both ditches to
meet the ordered IIFS at the designated point below Spreckels Ditch. However,
now that the releases have been implemented, it has become evident that a
single gage below Spreckels Ditch will be sufficient because we have been able
to fine-tune the opening of the sluice gate on the Waihee ditch to allow
consistent flow that meets the IIFS down to the Spreckels ditch. In other words,
the adjustments necessary to meet the IIFS are done on one sluice gate alone
and, therefore, a gage is not necessary below of the Waihee ditch. In terms of
siting this gage, however, , after doing a physical walk of Waihee Stream from
the Spreckels ditch diversion to a point approximately 2 mile downstream, it
became apparent that it would be very difficult to install a gage at the planned
site below Spreckels Ditch. Various flow measurements were made at this
location by USGS and WWC but during times of high stream flows, the section
of stream that was channelized with rocks and silt to enable measurement of
IIFS flow was washed out. It appears that a suitable site with a stable channel
needs to be located before a continuous gaging station can be installed.

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

EXHIBIT 7
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A bypass structure needs consistent and sufficient flow across a diversion in
order to work optimally. HC&S has studied and analyzed the construction of
bypasses of diversions on Waihee and South Waiehu streams that disrupt
stream flows, both of which pose very difficult challenges. The Waihee Ditch
diversion on Waihee Stream consist of two separate diversion structures, the
North diversion and the South diversion. The two structures divert differing
amounts of water due to their differing upstream channel slope and topography.
In addition, the diverted water does not enter the diversion structure equally
across the length of the gratings. Thus, significant redesign and reconstruction
of the diversions would have to be undertaken to construct a bypass structure
that would allow fish passage and meet a specific IIFS, because of the
variability of the stream flows, which dictate the amount of water that will go
through the bypass structure. The Spreckels Ditch diversion on Waihee Stream
also poses a challenge as the diversion dam is over 80 feet in length and is not
perpendicular to the stream bed so that the flow of water is channeled towards
the intake sluice basin. Any bypass would also require a complete modification
of the existing structure so as to be able to regulate the flow over the diversion
dam to meet the specified IIFS and allow for fish passage.

On South Waiehu Stream, it appears that the release of water that has occurred
to meet the ordered IIFS has created continuous stream flow through the sluice
gate adjacent to the diversion dam and is serving as a bypass structure. Further
bypass of the diversion would not likely do any good as there is an
approximately 10 foot vertical drop right below of the diversion structure which
serves as an impediment for fish migration up/down the stream.

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.

Implementation of the IIFS:

Implementation of the ordered IIFS on both Waihee and South Waiehu Streams
was achieved within the two month period specified in the D&O (see further
explanation of South Waiehu below). While the existing sluice gates were
designed to either be in an open or closed position, after some trial and error,
they have been able to be utilized to implement the ordered IIFS on South
Waiehu Stream and Waihee River with the modification of the lifting device to
enable the proper gate opening. (It should be noted that because of the width of
the sluice gate, a difference of 1/8"-inch in the opening of the gate could mean
a difference of as much as 100,000 gpd.) While continuous measurements have
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been difficult to achieve, we believe the IIFS is being met based on a number of
spot measurements taken on both streams.

As mentioned in the response to question 2 above, an appropriate measurement
site on Waihee Stream just below Spreckels Ditch is difficult to identify due to
the extensive width of the stream at that point and cobblestone stream bed. This
is similar to the situation on Waiehu Stream where USGS and CWRM staff
have had to adjust, as a result of conditions on the ground, moving the
monitoring point to below the confluence of North and South Waiehu Streams
due to issues relating to private property ownership, access to the stream, and a
cobblestone streambed. Because separate IIFS were established for South
Waiehu and North Waiehu Streams, separate monitoring points would be ideal,
but difficult to implement. Both North Waiehu and South Waiehu Streams
contribute to the flow at the monitoring site established, and we believe that the
amended IIFS for both streams are being met.

Impacts of implementing the IIFS:

As you are well aware, the implementation of the IIFS has resulted in negative
impacts on some of the Na Wai Eha kuleana users. As a result, OHA and
Earthjustice have requested, and the parties have agreed to enter into,
stipulations to defer full implementation of the IIFS for South Waiehu Stream
to allow additional time to better understand and identify appropriate mitigation
of the impacts to these kuleana users. Implementation of the IIFS during the
summer period with low flows resulted in an immediate impact on some of the
kuleana users as all available flows had to be left in the stream to meet the IIFS.
As you know, HC&S has participated with your staff and other parties in efforts
to mitigate the impacts to these kuleana users. With the advent of the wetter
season, hopefully the negative impacts will not be severe and will provide
additional time to address the problems the kuleana users will continue to face
in times of low flows. HC&S will continue to participate with other parties and
CWRM staff in addressing this issue.

With respect to impacts on HC&S, since implementation of the amended IIF S,
there has been a 33% decrease in total deliveries to the Waiale Reservoirs.
Consequently, Well 7 has been continuously pumped to make up for the
reduced surface water inputs and lack of rainfall. Recent rains have brought
some relief, but pumping of Well 7 is still required.
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Please contact me at 877-6950 or via email at ghew@hcsugar.com if you have any
questions.

Sincerely,

arret Hew
Manager, Water Resources
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Commission on Water Resource Management
Stream Protection and Management Branch
MARCH 16, 2011

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).

ay. N

Pia'
ote that
Haiku Ditch intake grates. On December 6, the Lowrie Ditch sluice gate was concrete was poured on the upstream side of the angle iron to prevent leakage
closed the to lower water levels so work could be performed on December 7. into the ditch. The Lowrie Ditch sluice gate was reopened on December 8.

Photo 1. HC&S/EMI staff begin installing angle iron on the upstream side of the Photo 2. Completed m fications at Haiku Ditch the following d

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.



Commission on Water Resource Management
Stream Protection and Management Branch
MARCH 16, 2011

Photo 5. Staff gage at Hanehoi 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.



Commission on Water Resource Management
Stream Protection and Management Branch
MARCH 16, 2011

Photo 7. Possible staff gage location pproximately 250 ft. beo Spreckels Photo 8. Staff gage at lower site on Waihee River. View is looking upstream,
Ditch on Waihee River. 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 Sreckels Ditc.

A

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.

transducer housing mounted on the right (bank) wall. 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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Mr. William M. Tam, Deputy Director ==
. . ool
Commission on Water Resource Management - -
P.O. Box 621 W i
Honolulu, Hawaii 96809
Dear Mr. Tam:

SUBJECT: WAIKAMOI FLUME REPLACEMENT - STATUS REPORT
KOOLAU FOREST RESERVE, EAST MAUI, HAWAI'I

In response to the Commission on Water Resource Management’s (CWRM) letter dated May 25,
2010 regarding interim instream flow standards, the County of Maui, Department of Water .
Supply (DWS) is presenting the following progress timeline on the above referenced project.

= August 2010 - KAI Hawai'i was awarded the design contract and Notice to
Proceed on August 27, 2010;

»  Qctober 2010 - Early Consultation Package requesting preliminary comments
relating to the Draft Environmental Assessment (EA) prepared by
Munekiyo & Hiraga, Inc. was sent to participatory agencies;

= November 2010 - Flora and Fauna Survey and Assessment, prepared by Robert W.
Hobdy, Environmental Consultant, was completed;

»  January 2011 - Field Survey of the Waikamoi Flume (approximately 30-ft x 5800-
ft) was completed;

» February 2011 - Working Topographic Drawings were developed for design and
construction plans;

= March 2011 - Correspondence letter and site assessment report was sent to the

7_25; Mfer _/4// jlling:j jina/ o[i/é i
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Mr. William M. Tam

Subject: Waikamoi Flume Replacement
May 17, 2011

Page 2

US Department of the Army (DA) requesting a “Jurisdictional
Determination” on the stream, gully, and gulch crossings that the
existing (and proposed) Flume trusses encounter;

Preliminary design completed for several flume support systems.
The design options are to be included in the Draft Environmental
Assessment text,

= April 2011 - Received Jurisdictional Determination from the DA that
Haipuaena Stream, Puohokamoa Stream, and Waikamoi Stream,
have been determined to be waters of the US under the jurisdiction
of the US Army Corps of Engineers (Corps). An aquatic resources
survey and determination of the ordinary high water mark
(OHWM) are required by the Corps in order to complete
jurisdictional determination process for project corridor and to
determine applicable Section 404 and related permitting
requirements.
Location of all bridge foundations was established.

= May2011 - Completed site visit with contractor to review proposed design of
flume. The purpose of the visit was to get feedback from the
contractor regarding the constructability of the proposed design,
and to get an opinion as to how much remediation work will be
necessary for the access road in order for a contractor to safely
traverse the road for the delivery of equipment and materials.
An aquatic survey is presently being conducted by Robert W.
Hobdy.
Site visit by project biologist to determine Ordinary High Water
marks at 13 stream locations. This information is critical for the
Department of Army in their 404 determination.

= May 2011 Cultural Impact Assessment and Archaeological Inventory Survey
reports are also in the process of being completed for integration
into the Chapter 343, EA document.

Below, are the anticipated milestones for the progress of this complex reconstruction-
replacement project:

=  June 2011 to mid-2012 - Completion of Chapter 343, HRS EA processing

m June 2011 to August 2011 - Continued coordination with DA to determine Section 404
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and related permitting requirements for project corridor.
= August 2011 - Fifty Percent (50%) construction plans are to be complete

and submitted to DWS for review and comment.

=  August 2011 to late-2012 -  Processing of applicable DA Section 404 permit,
Department of Health Section 401 Water Quality
Certification, and Hawaii Coastal Zone Management
(CZM) Consistency Determination applications.

»  Mid 2012 to late 2012 - Processing of Conservation District Use Application
(CDUA) with the Department of Land and Natural
Resources (DLNR), Office of Conservation and Coastal

Lands (OCCL).
* January 2013 - Anticipated Construction Bid Advertisement.
=  March 2013 - Anticipated start of Reconstruction/Replacement of the

existing flume.
=  December 2014 - Anticipated completion of new flume.

Currently, the critical path for this complex project appears to be dependent on securing
confirmation from the DA on any Section 404 and other related State permits that may be
triggered by the proposed flume replacement project. Once confirmation has been obtained from
the U. S. Army Corps of Engineers, DWS will be proceeding, as necessary, with the preparation
and processing of applications addressing any applicable Section 404 DA Permit, Section 401
Water Quality Certification and CZM Consistency Determination requirements for the project. .

If you have any questions or require any additional information, please call Herb Chang or
Thomas Ochwat of our Engineering Division at 270-7835.

Sincerely,

=3

David Taylor, P.E.
Director

TO:



Commission on Water Resource Management
Stream Protection and Management Branch
NOVEMBER 16, 2011

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 Photo 6. Upstream view of West Wailuaiki Stream with diversion dam on the
right bank and the sluice gate/intake structure on the right bank. 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.
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Photo 7. Downstream view of the Haiku Ditch diversion intake on Honopou Photo 8. Upstream view towards the right bank of the Wailoa Ditch intake grate
Stream from the right bank. 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 32 2.07 0.10 0.06 1,195
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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 Photo 12. HC&S implementing the wet season release for Waiohue Stream.
via HDPE pipe from an upstream reach.

Photo 13. Completed diversion modification on East Wailuaiki Stream conveys Photo 14. HC&S implementing the wet season release for East Wailuaiki
water via HDPE pipe from an upstream reach. Stream.
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Photo 15. Completed diversion modification on West Wailuaiki Stream conveys Photo 16. HC&S implementing the wet season release for West Wailuaiki
water via HDPE pipe from an upstream reach. Stream

Photo 17. Spacers were used to set the bolt for the sluice gate at a specific Photo 18. Bypass flow at the sluice gate on Waikamoi Stream. Gate heights
height to achieve the desired flow release on Waikamoi Stream. were calculated ahead of time based on the sluice gate dimensions.

Photo 19. EMI constructed a concrete ramp and channel along the right bank Photo 20. A concrete berm was constructed beneath the bypass channel to
of Honopou Stream to provide for connectivity. 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: WW(C 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 Photo 22. Upstream view of Waihee River towards the right bank with the
bank and the existing iron ‘H’ beam bypass in the foreground. 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
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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: WW(C 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 Photo 24. Downstream view of the eroded concrete apron on the South
South Waiehu Stream. Waiehu diversion intake to Spreckels Ditch
= lao 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.

= lao Stream at lao-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 lao Stream (Photo 26).

Photo 25. Cobble/boulder sediment collects around the diversion intake for Photo 26. View of the lao-Maniania Ditch intake grates looking towards the
Spreckels Ditch on the right bank of lao Stream. right bank of lao 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 Photo 28. Reservoir 6 diversion intake grate across the stream channel, facing
bank on Waikapu Stream. 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, lao-Maniania Ditch Intake on lao Stream, and the Waihee Ditch Intake on
Waikapu Stream. Commission staff will continue to coordinate with DAR, WWC, and HC&S on these
matters.
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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 lao-Maniania Ditch intake on lao Stream.  Photo 32. Completed modification at Spreckels Ditch intake on lao 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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Mr. William M. Tam, Deputy Director = 2
Commission on Water Resource Management -
P.O. Box 621 L T
Honolulu, Hawaii 96809
Dear Mr. Tam:

SUBJECT: WAIKAMOI FLUME REPLACEMENT - STATUS REPORT NO. 3
KOOLAU FOREST RESERVE, EAST MAUI, HAWATI'I

As a follow-up to the Commission on Water Resource Management’s (CWRM) reporting
stipulation noted in the letter dated May 25, 2010 regarding interim instream flow standards, the

County of Maui, Department of Water Supply (DWS) is presenting the following annual progress
report on the above referenced project. As of May 15, 2014:

o The existing redwood flume has been demolished and removed up to the construction
stationing of approximately Station 46+00 (4,600 linear feet of a total of 5,750 feet)

¢ The new aluminum replacement flume is currently assembled up to the Construction
Station 37+00 (3,700 linear feet of a total 5,750 linear feet).

e The newly constructed flume is in service and conveys raw water from several tributary
laterals intakes and bypass flows from the Haipuaena Stream. When possible, flows from
the intake at Haipuaena Stream by-pass the construction area, and are put back into the
newly constructed flume.

Based on the Notice to Proceed, and revised Contract Time of two years-three months, the
project is proceeding slightly ahead of schedule.

By Water Al Things Find Life”

Printed on recycled paper @
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If you have any questions or require any additional information, please call Jeffrey Pearson or
Thomas Ochwat of our Engineering Division at 270-7835.

Sincerely,

—
David Taylor, P.E.
Director

Ce:  J. Oana, Corp. Council COM



Field Investigation Itineraries



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 lofl



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
8:00 Honopou B

10:00 Honopou A
12:00 Honopou
1.00 Honopou
2:00 Honopou
3:00 Huelo A

4:30 Hanehoi B

CWRM Action
Pre-restoration measurement

Pre-restoration measurement.

Document release

Document release

Lunch. Drive to Huelo.

Pre-restoration measurement

Pre-restoration measurement

EMI Action

Lowrie ditch, open sluice gate for 1.1 mgd bypass

Haiku ditch, build up berm on diversion to build up head for

more flow through 3-four inch 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: 12/17/2008

lof3



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 20f3



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 30f3



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 1lof3



Day 2: Tuesday, November 18

Leave Kahului. Drive to Waiokamilo.

Time Stream IIFS Site CWRM Action
8:00
9:30 Kualani

Map out Kualani. Visit dam 1 and Lakini taro loi.

(Contingent on access from private owners)

Day 3: Wednesday, November 19

Time Stream IIFS Site CWRM Action

8:00

9:30 Palauhulu B
11:00

12:00 Huelo A
1:30 Honopou B
2:00 Honopou A

3:00 Honopou

Leave Kahului. Drive to Palauhulu.
Post-restoration measurement
Drive to Hanehoi

Post-restoration measurement
Post-restoration measurement
Post-restoration measurement

Volumetric measurement of 3 pipes

Plans scheduled for Day 3

Continue visit to Kualani Stream, dam 1, and Lakini taro loi
Continue visit to Kualani Stream, dam 1, and Lakini taro loi

Continue visit to Kualani Stream, dam 1, and Lakini taro loi

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
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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 30f3



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
Fax: (808) 587-0219

Toll-Free (Maui): 984-2400, Ext. 70214
E-mail: dinr.cwrm@hawaii.gov

Website: http://hawaii.gov/dInr/cwrm

Day 1: Monday, December 8
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W. Wailuanui

W. Wailuanui

E. Wailuanui

E. Wailuanui

Kualani

Waiokamilo

Wailuanui A

Day 2: Tuesday, December 9

Iltem
1

2
3
4
5

Day 3: Wednesday, December 10

Stream IIFS Site
Wailuanui A
Palauhulu B
Waiokamilo

Hanehoi B
Honopou

Iltem
1

© 00 N O O B~ W DN

[N
o

IIFS Site
Wailuanui A
W. Wailuanui

W. Wailuanui

Stream

E. Wailuanui

E. Wailuanui
Kaleiomaui
Piinaau
Waiokamilo
Hanehoi B

Honopou

CWRM Action

Inspect the Koolau bypass sluice gates

Flow measurement

Inspect the Koolau bypass sluice gates

Flow measurement

Locate Kualani Stream from service road

Locate and document EMI diversion on east Waiokamilo tributary
(formerly Kualani Stream intake)

Flow measurement

CWRM Action

Flow measurement

Flow measurement

Document the Koolau Ditch diversion intakes

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

If time permits, take flow measurement at Haiku Ditch

CWRM Action

Flow measurement

Document the adjustment of the Koolau Ditch bypass sluice gate
Flow measurement

Document the adjustment of the Koolau Ditch bypass sluice gate
Flow measurement

Hike up the stream, tributary of Piinaau Stream, from service road
Drive to Koolau Ditch diversion intake

If time permits, drive to Akeke (Banana) Springs

If not accomplished on Day 2, take flow measurement

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

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.



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.



Conditions as of:

East Maui Site Visit — Trip #5
Scheduled Trip Date: February 9-11, 2009

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: dinr.cwrm@hawaii.gov

Website: http://hawaii.gov/dInr/cwrm

Day 1: Monday, February 9

ltem Time
1 10:00
2 11:30
3 12:30
4 4:00

Stream / Area IIFS
Wailuanui

Wailuanui

Wailuanui

Waiokamilo

Day 2: Tuesday, February 10

ltem Time
1 08:00
2 09:00
3 10:00
4 12:00
5 02:00
6 02:30
7 04:00

Stream / Area IIFS
Honopou A

Palauhulu B
Waiokamilo

Wailuanui A
Piinaau

Waiokamilo A
Keanae

Day 3: Wednesday, February 11

tem Time
1 08:.00
2 09:30
3 11:30
4  02:00
5 03:30

Stream / Area IIFS
Honopou A
Huelo A
Palauhulu B
Wailuanui

East Maui

CWRM Action

Lakini:

1) Where water is taken from Kualani Stream; and
2) Auwai system and water flow through loi

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

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

Terminal waterfall

CWRM Action

Observe flow at IIFS site. Flow measurement taken the
following day.

Observe flow at IIFS site. Flow measurement taken the
following day.

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

Flow measurement.

Identify where Palauhulu and Piinaau Streams join.

Visit Dam 3 and the losing reaches above and below Dam 3.
Keanae Arboretum

CWRM Action

Flow measurement.

Flow measurement.

Flow measurement.

Flow measurement.

Visit all streams on the way to Makapipi.

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.



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: dinr.cwrm@hawaii.gov
Website: http://hawaii.gov/dInr/cwrm

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.

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.



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
Stream Protection and Management Branch
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 lao 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.
** |f 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 lao-Maniania Ditch intake on lao Stream.
1400 Spreckels Ditch intake on lao 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 lao 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 lao-Maniania Ditch intake on lao Stream.
1200 Lunch at Kepaniwai Park.
1300 Spreckels Ditch intake on lao 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 lao, 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.
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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
0900
0930
1200

Arrive on Maui (Pick-up rental car)

Meet DOCARE at Honolua Bay lookout

Conduct site investigation of Honokohau Valley, Ching’s Dam

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

AYRON & MALIE

0700
0800
0900

1030

1130

1230
1330
1500

1600

Arrive on Maui (Pick-up DOFAW vehicle)
Get equipment from DAR

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

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

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

Lunch
lao Stream at Kepaniwai Park — Measure streamflow and download transducers.

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

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

Tuesday, December 16

Time
0700

0800
1000
1100
1200
1300
1400
1530

Action
Pick-up keys at EMI

Hanehoi — Measure streamflow and download transducers.

Makapipi — Meet with residents

Check out stream gages on Makapipi Stream

Check out Hanawi Stream and others while driving back west.

Lunch

Palauhulu — Measure streamflow and download transducers, reinstall staff plate.

Honopou — Meet with residents
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Honopou — Measure streamflow and download transducers.

Wednesday, December 17

Time
0800

0930
1030
1130
1230
1330
1500
1700
1830

Action
Return keys to EMI

Waiohue — Measure streamflow and download transducers.

East Wailuaiki — Measure streamflow and download transducers.
West Wailuaiki — Measure streamflow and download transducers.
Lunch

Wailuanui — Measure streamflow and download transducers.
Waikamoi — Measure streamflow and download transducers.
Return equipment to DAR.

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

F12008102301 (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 (lIFS) 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.

Fl Form 04/13/2006
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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_POl.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:

Fl Form 04/13/2006
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IMAGE CONTACT SHEET

20081023001.JPG 20081023003.JPG

20081023006.JPG 20081023008.JPG

20081023010.JPG 20081023013.JPG 20081023014.JPG

20081023016.JPG 20081023017.JPG 20081023019.JPG
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IMAGE CONTACT SHEET

20081023020.JPG 20081023021.JPG 20081023023.JPG

20081023033.JPG 20081023035.JPG 20081023036.JPG

20081023037.JPG
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(Apr. 2001) U.S. Geological Survey Meas. No.
WATER RESOURCES DIVISION Jatd
DISCHARGE MEASUREMENT AND  COMP:bY —LA—
GAGE INSPECTION NOTES Checkedby _DDW
Sta No. _ Honofsu  UFS Sit &
| Sta.Name ____ : )
Date_ 1825 20 0% Party_Chue |, Dean, Ken, Skigpy, Hat word .
Width__ 2.0 Area _1.13h Vel 019 _ GH. 0.95 - 0.8, Disch._0.22%4 CFS
Method ___ Wacling No.secs. 40 GH.change _+t0.0' in_ 0.5 hrs.
Method coef. Horiz. angle coef. — Susp. Tags checked
Meter Type Meter No. Meter __ ___ ft. abovebottomofwt.
Rating used Spintestbeforemeas. . after
Meas. plots %, diff. from rating no. Indicated shift
GAGE READINGS Samples collected: water quality,
Time Inside | Outside | sediment, biological, oth