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BACKGROUND

Petition to Amend lIFS

HONOPOU Pt e
= Honopou Stream S A E
HANEHOI
= Hanehoi and Puolua Streams
PIINAAU
= Piinaau Stream
= Palauhulu Stream
WAIOKAMILO
= Waiokamilo Stream
= Kualani Stream
WAILUANUI
» East and West Wailuanui Streams
= Waikani Waterfall [Stream]
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BACKGROUND

Timeline

e October 8, 1988

» |nitial “status quo” interim IFS for East Maul streams

May 24, 2001
= NHLC filed 27 Petitions to Amend the Interim IFS

July 23, 2001

= Focus on 5 hydrologic units, 8 petitions

March 20, 2002

= Commission approved Water Resource Investigations for
Northeast Maui Streams




BACKGROUND

Timeline

June 15, 2005

» USGS Report: Median and Low-Flow Characteristics for
Streams Under Natural and Diverted Conditions, Northeast
Maui, Hawali

e January 2006

» USGS Report: Effects of Surface-Water Diversions on Habitat
Avalilability for Native Macrofauna, Northeast Maui, Hawalii

« December 13, 2006

= Approval of Interim IFS process
 April 10, 2008

= Public fact gathering meeting

o« September 2 & 3, 2008
= Commission Site Visits
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Balancing the Needs

Hydrology

* Median Flow
* Base Flow

¢ Pre-Diversion Flow
Estimate

* Groundwater

Interaction
e Surface-Water Use
¢ Ground-Water Use
e Other

Fish/Wildlife
Habitat

Stream
Channelizations

Native Vertebrates
Invertebrates
Invasive Species
Recruitment
Abundance
Diversity
Distribution

Other

Hydropower

Present Use
Potential Use
Other

Ecosystem

Recreation .
Maintenance

Swimming « Estuaries
Nature Study * Wetlands
Fishing ¢ Nearshore Waters
Boating  Natural Area
Parks Reserves
Other * National Parks

¢ Other Protected

Areas
e Other

: Conveyance

Water Quality of Wgter
Water Quality ¢ Multiple Diversions
Standards on a Single Stream
303(d) Impaired e Other
Waters
Total Maximum
Daily Loads
Land Use
Other

Aesthetics

» Scenic Views
» Waterfalls

e Tourism

e Other

Hawaiian
Rights

 Traditional and
Customary Rights

 Taro Cultivation

« Appurtenant Rights
¢ Cultural Values

e Other

BACKGROUND

Navigation

 Boating
 Other

Noninstream
Uses

 Diversions

» Domestic/Municipal
Use

 Agriculture
* Industrial

e Presentvs.
Potential Use

« Economic Impacts




State Water Code

“The Commission shall weigh the CWRM Policy
Importance of the present or

potential instream values with the

Instream Noninstream

Importance of present or potential Uses Uses

uses of water for noninstream

purposes, including the economic F - 1

Impact of restricting such uses.” Hydrology
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Interim IFS Process

CWRM Receives or Initiates a Petition to
Amend the Existing IIFS (Status Quo)

A 4

CWRM Staff Conducts an Inventory of
Best Available Information

| Camsies 2zl = P

Staff Issues a Public Notice and
Conducts a Public Fact Gathering Meeting

Staff Compiles and
Incorporates New Information

A 4

Staff Prepares a Recommendation for IIFS
Amendment for Action at a CWRM Meeting

A 4

CWRM Action

BACKGROUND

NOT REQUIRED
BY STATUTE
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Adaptive Management

BACKGROUND
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BACKGROUND

Hydrology

N B

Rain

Stream Water taple

Subsurface Base flow

storm' flow

C D

Rain

Flow to bank storage\/ Bank storage retuins
(high stage) to stream (low stage)

Source: USGS



Hydrology

1,000

mem Total flow
m— Base flow
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West Wailuaiki 3ream

5180 BFQg.= 0.9 cfs
1 1
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PERCENTAGE OF TIME INDICATED DISCHARGE WAS
EQUALED OR EXCEEDED

Source: USGS



Habitat Availability

INCREASING PERCENTAGE OF DIVERSION
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General Considerations

e Sustainability
= Agriculture

e Public health

Health risks of stagnant water
Nutrition

e Decreased streamflow

Reduction in ground water
storage and recharge

Decreased annual rainfall
Increased water demand
Climate change
Landcover change

ISSUES / ANALYSIS
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ISSUES / ANALYSIS

General Considerations

Ongoing water issue
= Dates back to the 1881 petition

Status quo interim IFS

* |nitial establishment

= Differing opinions

» |Lack of data

Cultural landscape study

= Support return of water and taro farming

EMI cultural study
» Relationship between EMI and community
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ISSUES / ANALYSIS

General Considerations

« HC&S water needs
= Accuracy of information
= Other sources of water
o Agricultural subsidies
= Economics of HC&S / EMI operations

Upcountry Maul

» Residents rely on EMI water
’ E ner g y ailitch in at Maliko
= Sales to MECO Gulch. It transports water to

] west and central Maui
= Renewable energy - hydroelectric and
biomass
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ISSUES / ANALYSIS

General Considerations

 \Water management practices
= Release of water downstream
* |mpact to downstream resources

 Water use by HC&S

= NHLC calculation
o Winter. 134 mgd over 7,560 ac = 17,724 gad
o Summer: 268 mgd over 7,560 ac = 35,449 gad
= HC&S calculation
o Winter: 17,724 gad applied 2 out of 7 days = 5,064 gad
o Summer: 35,449 gad applied 2 out of 7 days = 10,128 gad

MGD = million gallons per day; ac = acres; gad = gallons per acre per day
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General Considerations

 Alternative water sources
(HC&S)

= Brackish water from wells

. Viability of HC&S
* Land size and location
= Revenue from energy sales
= Other sources of water
* Product diversity line

ISSUES / ANALYSIS
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Presentation Overview

« Background
* Timeline
* |Interim IFS process
= Adaptive Management
= Hydrology

e Issues and Analysis
= General Considerations
= Hydroloqgic Unit-Specific Considerations




ISSUES / ANALYSIS

Discussion Outline

Hydrologic Unit-Specific Considerations
= Assessment Summary
= Additional Considerations
= Rationale
= Diagrams
» Adaptive Management Strategy




Honopou

ﬁkf |

Discussion Outline

e Assessment Summary
Additional Considerations
Proposed Interim IFS
Rationale |
Adaptive Management Strategy




HONOPOU

Assessment Summary

 Hydrology
»= Gaining stream
» Gain: 2.3 MGD
= Diversions: 50% reduction
= Bypass pipes at Haiku Ditch
= Decreasing long-term trend in

Boundary of
HONOPOU hydrologic unit

streamflow
LEGEND
--------- Irrigation System
e Major Diversions
USGS Gaging Station and Number A
4 Continuous Record - Active }
—  Continuous Record - Inactive
\i o 02 04 08 Mies Selected Ungaged Site
57 MGD = million gallons per day "“""""""'KJ\? - )' ;'te ane f;atwn/me -
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HONOPOU

Assessment Summary

Fish and Wildlife

= Poor diversity

= Oopu alamoo in upper reaches

» Lack of streamflow continuity

= Deep pools and dewatered sections
* Pipes in diversion structures

Recreational
= HSA - swimming

- S e L N
Native Hawaiian fish: Oopu

Vi

alamoo (Lentipes concolor)
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HONOPOU

Assessment Summary

« Ecosystem Maintenance

= 40% is East Maui Watershed
Partnership area

= 250% is Koolau Forest Reserve

e Aesthetic
= | imited
« Water Quality

= Class 2 - Puniawa, lower reaches of
Honopou Stream ~ ..
Honopou Stream upstream of

» Class 1 - Upper reaches of Honopou  Haiku Ditch
Stream
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HONOPOU

Assessment Summary

e Irrigation and Domestic
= Total of 15 non-EMI diversions

» 12 registered domestic uses (N0 access to county water
service)

= All 15 reqistered for cultivation of other crops and/or
livestock

 Traditional and Customary
= 2 appurtenant rights claimants
* 6 registered for taro cultivation
= Gathering
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HONOPOU

Assessment Summary

 Noninstream
= EMI diversions - 7 major, 2 minor
= EMI supplies water to:
o HC&S
o Makawao DWS system
o MLP
» Effects of decreasing water diverted

o |rrigation in west and central Maui

o Long-term trends in ground water
levels

AN 5

EMI diversions at Wailoa Ditch
and New Hamakua Ditch,
Honopou Stream
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HONOPOU

Additional Considerations

e BLNR Contested Case
= Appurtenant rights
= Accuracy of flow measurements
= Taro water needs

 Public testimony
= Stream is diverted 4 times by EMI
= Water temperature
= Taro root rot

e Other sources of water B3N
= No county water system Kekahuna / Wallett aswai, Honopou

A 1 R e
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Rationale

« Why restore flow?

Increase flow continuity for stream
biota

Improve recreational and aesthetic
opportunities

Ecosystem maintenance (Koolau
Forest Reserve)

Downstream surface water users
Potential water use

HONOPOU
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Rationale

 Why not full restoration?

Upcountry Maui - domestic use,
agriculture

Central Maui - agriculture
Power to MECO
Diversified agriculture
Sustainability

Sugarcane cultivation

HONOPOU
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Rationale

e Interim IFS A

» Estimate: Based on average annual
ground water gain

= Purpose: Water for downstream
users

Interim IFS B

= Estimate: Based on Qg, natural
(undiverted) flow

= Purpose: Biological integrity

HONOPOU




pae HONOPOU
VA4

Upstraam of \Wailoa Ditch, avarage annual
ground water gain is 1.78 cfs (1.15 mgd).

16587000 B
Qs = 2.4; Qro = 1.4; Qse = 0.72
= (suatistos represent undivered faw) | oo Wailoa Ditch
- _________ — ceeveeceee.  New Hamakua Ditch

Between Haiku and Wailoa Ditch,
average annual ground water gain is
1.78 cfs (1,78 mod).

=
16561000 [] =
Qs =0.22, Qro=0.19, Qe =014 o
_’ (Stetistics -’e_lfﬁf_':f_d‘md flaw} . o Lowrie Ditch é
2
s
168593000 []
Qso = 0.68; Qro=0.50; Qoo =0.36
(Statistics represent diverted flaw)
Haiku Ditch
A Total ground water
Proposed Interim IFS is |, gain at this point is
L9436 efe (2.3 mgd).
2.0 ofs (.29 mgd) 16585000 Et.l efs (2.3 mgd) Puniawa St
Qso =1.2; Qra = 0.87; Qoo = 0.51
(Stetistics represent diverted flow}
Registered tarc and
} domestic uses.
Proposed Interim IFS is B & LEGEND
0.72 ofs (0.47 mad) USGS gaging station
Honopou Stream O Inactive
B Active '
Stream Section
— Gaining Makai
I = Uncertain A
Diagram not to scale Uncerial
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Proposed Interim IFS

HONOPOU

CURRENT PROPOSED

Natural
Streamflow

(near USGS station 16595000)

Domestic, taro, and
other instream uses

0.51 CFS

Honopou Stream Honopou Stream

Natural
Streamflow

20CFS5
{Interim IFS A)

0.72 CFS
(Interim IFS B)

Diagram not to scale
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Adaptive Management

 Hydrologic Unit-Specific
= Alter bypass pipes at Haiku Ditch to allow upstream
migration of native species

Bypass pipes at Haiku Ditch, Honopou
Stream

HONOPOU
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HONOPOU

Adaptive Management

 General Strategies

* |mplementation
o Comply with State Water Code for unregistered diversions

o Collaborate with agency staff and registered diversion
owners to determine appropriate actions

o Coordinate with EMI and DAR to assess existing conditions
and status of EMI diversions
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HONOPOU

Adaptive Management

 General Strategies
= Monitoring
o Monitor streamflow by taking periodic measurements
o Conduct periodic biological surveys

o Affected parties monitor and document the negative impacts
of diversions or adopted interim IFS

o Conduct investigations with granted access to stream
channels and private property
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HONOPOU

Adaptive Management

 General Strategies

= Evaluation
o Report to Commission within one year from date of adoption
o Assess implementation of adaptive management strategies
o Prepare long-term management framework




Hanehot

¥
‘Discussion Outline;ﬁi’ |
‘s ASsessment SUummaryg
Additional Cohside'rationf, : ""-: p
Proposed Interim IFS ~ /
Rationale .

Adaptive Management Strategy-
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Assessment Summary

 Hydrology
= Little flow
= No data on whether stream is
gaining or losing
= Data based on regression
estimates

= Terminal waterfall

HANEHOI

B Irrigation System

0 0125025 0.5 Miles
T R T |

/ ¥ Site and Station Code | ™
f [ §

. Boundary of
2 HANEHOI hydrologic unit

LEGEND

e Major Diversions

Selected Ungaged Site
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HANEHOI

Assessment Summary

e Fish and Wildlife

» Degraded

* Only oopu alamoo in upper reaches
» Lack of streamflow continuity

= Deep pools and dewatered sections
* Pipes in diversion structures Native damselfly, Megalagrion
» Terminal waterfall restricts migration e

 Recreational:
= HSA - “Limited”
= Established agricultural educational
centers
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Assessment Summary

« Ecosystem Maintenance

= 70% Iin East Mauil Watershed
Partnership area

= 30% is Koolau Forest Reserve

e Aesthetic
= | imited

 Water Quality

» Class 2 - recreational and agricultural
uses, aquatic life

HANEHOI
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HANEHOI

Assessment Summary

 Irrigation and Domestic
= Total of 5 non-EMI diversions

» ] registered domestic use (30 families in Huelo
community)

» 4 registered for cultivation of taro, other crops, and/or
livestock

 Traditional and Customary
= 2 registered for taro cultivation
= Archaeological remains of taro loi in lower reaches
= Gathering
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HANEHOI

Assessment Summary

 Noninstream

= EMI diversions - 7 major, 7 minor

= EMI supplies water to:
o HC&S
o Makawao DWS system
o MLP

» Effects of decreasing water diverted
o |rrigation in west and central Maui

° Long-term trends In ground water EMI diverion at Lowrie Ditch,
levels Hanehoi Stream
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Additional Considerations

e Maui Tomorrow
= Domestic water use in Huelo community

e HC&S

= Water needs of Ernest Schupp
= Auwai not in use
= Questions the need to amend interim IFS

HANEHOI
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Rationale

« Why restore flow?

Increase flow continuity for stream
biota

Improve recreational and aesthetic
opportunities

Ecosystem maintenance (Koolau
Forest Reserve)

Downstream surface water users
Potential water use

HANEHOI
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Rationale

 Why not full restoration?

Upcountry Maui - domestic use,
agriculture

Central Maui - agriculture
Power to MECO

Sustainability - diversified
agriculture

HANEHOI
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HANEHOI

Rationale

e Interim IFS A

= Estimate: Based on BFQy: natural (undiverted) flow
» Purpose: Water for downstream users and stream biota

e Interim IFS B

= Estimate: Based on BFQy: natural (undiverted) flow
= Purpose: Water for downstream users and stream biota

e Interim IFS C

= Estimate: Based on BFQ, natural (undiverted) flow
= Purpose: Water for Huelo community




Diagram not to scale

.......... _— Wailoa Ditch
.... I - —— New Hamakua Ditch
Proposed Interim IFS is 1
1.15 cfs (0.74 mgd) Yyt
=P S
.......... —— Lowrie Ditch =
[=1
c
=}
G
HaneM M s
TFQso = 3.8; BFQs0 = 2.54 M HuelM a
TFQes = 1.26; BFQes = 1.15 TFQso = 1.85; BFQeo = 1.07;
(Statistics reprasent undivertad flow) TFQss = 0.74; BFQes = (.68
(Slatstics represent undiverted flow)
.......... — Haiku Ditch

Proposed Interim IFS is
0.63 cfs (0.41 mgd)

LEGEND

W Waterfall

— Stream

B Selected Ungaged Site

ol )

Hanehoi Stream

Terminal Waterfall

Mauka

MO

HuelL

A | Proposed Interim IFS is
0.89 cfs (0.57 mgd)

Huelo (Poolua) Streamn

Hanel

TFQs = 7.35; BFQso = 5.35;

TFQes = 3.07; BFQes = 3.04
(Statistics represent undiveried fow)

TFQeo = 2.18; BFQou = 1.47;
TFQes = 0.85; BFQss = 0.89
(Siatistics represent undivertad flaw)

Y

Makai

HANEHOI
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Proposed Interim IFS

HANEHOI

CURRENT PROPOSED

Natural
Streamflow

Unknown

Hanehol Stream Hanehol Stream

Natural
Streamflow

115 CFS
{Interim IFS C)

063 CFS
{Interim IFS B)

Diagram not to scale
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Proposed Interim IFS

HANEHOI

CURRENT

Natural
Streamflow

Unknown

Huelo (Puolua) Stream

PROPOSED

Natural
Streamflow

0.89 CFS
{Interim IFS A)

Huele (Puciua) Stream

Diagram not to scale
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Adaptive Management

 Hydrologic Unit-Specific
= Alter diversions at Haiku
Ditch and Lowrie Ditch to

allow upstream migration
of native species

= Periodic monitoring of flow
below lowest diversion

 General Strategies
* Implementation
= Monitoring
= Evaluation

HANEHOI




Pllnaau

Discussion Qutfine

PO

» ASsessment Sumémary
Addltlonal Considerations
Proposed Inter}ﬁdFsJ"’“ M
Rationale
Adaptive Management Strategy




57

Assessment Summary

 Hydrology: Piinaau
= Dry below Koolau Ditch
» Landslide in 2001
= Keanae has complex geology

= Data based on regression
estimates (USGS)

PIINAAU

-

LEGEND

-------- Irrigation System
Major Diversions

*  Springs

-] USGS Gaging Station and Number

—  Continuous Record - Inactive
¥ Ungaged Site

Stream Section

Dry

Gaining

Boundary of
PIINAAU hydrologic unit |-

M

0 02 04 0.8 Miles
I T T O |

[ {
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Assessment Summary

 Hydrology: Palauhulu
= Plunkett Spring: 2.7 CFS
= Dry upstream of Store Spring

= Data based on regression
estimates (USGS)

CFS = cubic feet per second

PIINAAU

-

LEGEND

-------- Irrigation System
Major Diversions

*  Springs

-] USGS Gaging Station and Number

—  Continuous Record - Inactive
¥ Ungaged Site

Stream Section

Dry

Gaining

Boundary of
PIINAAU hydrologic unit |-

M

0 02 04 0.8 Miles
I T T O |

[ {
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PIINAAU

Assessment Summary

 Fish and Wildlife
= Rich diversity s
= Larval recruitment 1
» Estuary - Waialohe Pond

= Lack of streamflow continuity e
_ Native Hawaiian fish: Oopu
= Deep pools and dewatered sections nakea (Awaous guamensis)

 Recreational
= HSA - “Outstanding”
= Swimming, fishing, hiking, nature study
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Assessment Summary

« Ecosystem Maintenance

» 85% is part of Haleakala National
Park, Koolau Forest Reserve,
and Waikamoi Preserve

e Aesthetic

= \Waliokuna and Keaku Falls
= Keanae Arboretum

o Water Quality

» Class 1 — “protective”
conservation sub-zone

PIINAAU
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PIINAAU

Assessment Summary

 Irrigation and Domestic
= Total of 8 non-EMI diversions
» 4 registered domestic uses
= 8 registered for cultivation of taro, other crops and/or
livestock
e Traditional and Customary
* 5 registered for taro cultivation
= Keanae Arboretum - 14 loi, fed by Piinaau Stream
= Keanae complex - 107 loi, fed by Palauhulu Stream
= Waialohe Fishpond
Gathering
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PIINAAU

Assessment Summary

 Noninstream
= EMI diversions - 6 major, 6 minor
= EMI supplies water to:
o HC&S
o Makawao DWS system
= Effects of decreasing water diverted  pimmn oo oot e

o |rrigation in west and central Maui

o Long-term trends in ground water
levels
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Additional Considerations

e Public Testimony

* |nadequate water for taro
cultivation in Keanae

e HC&S

= Extensive infiltration

= Questions the need to
amend interim IFS

PIINAAU
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PIINAAU

Rationale

Interim IFS A: Piinaau Stream

Complex geology and hydrology of Keanae Valley
Landslide in 2001 complicates flow regime

Lack of reliable streamflow data

Unreliable regression estimates

Current condition of the stream (downstream of landslide)
IS relatively good

Only 2 registered diversions




KaU HWU
TFQso = 4.5; BFQs0 = 2.5;
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TFQs0 = 1.6; BFQsa = 0.93;
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(Statistics represant
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O Inactive
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—> Y
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TFQsa=7.9; BFQa = 5.9;
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Diagram not to scale

PiL

1.6 mile reach dry, 3/03 data

PiM

TFQso = 28, BFQso = 20,

TFQas = 12, BFQes = 11

(Statistics represent undivertad flow)

Piinaau Strcam

A Proposed Interim IFS is
Status quo

TFQs0 = 40; BFQso = 28; TFQes = 13, BFQes = 13

(Stalistics represent undiverted fow)

Koolau Ditch

Mauka

LEGEND m
~@ Spring

Direction of flaw

PIINAAU
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Rationale

e Interim IFS B: Palauhulu Stream

= Why restore flow?

o |Increase flow continuity for stream
biota

o Downstream users
o Potential water use

PIINAAU

Y

Waterfall at Kano Stream,
tributary of Palauhulu Stream




67

Rationale

Interim IFS B: Palauhulu Stream

= Why not full restoration?
o Upcountry Maui - domestic use, agriculture
Central Maui - agriculture
Power to MECO
Diversified agriculture
Sustainability

o

(o]

(¢]

[¢]

PIINAAU




KaU HWU
TFQso = 4.5; BFQs0 = 2.5;
TFQes = 1, BFQas = 0.82

(Statistlcs represent undiverted flow)

TFQs0 = 1.6; BFQsa = 0.93;
TFQes = 0.88; BFQes = 0.75 TFQes = 9.4; BFQes = 8.5
(Statistics represant
undiverted fiow)

USGS gaging station
O Inactive

B Ungaged Site
Stream Saction

= Gaining

— Dry

— Uncertain

PiU
B TFG= = 21; BFQGs0 = 14;

(Siatistice represent unidiveried flow)

—> Y

Gaining from Plurkett i@ Plunkett Spring

Spring and tributaries. Average flow = 2.7cfs

PhM

TFQso = 14; BFQs0 = 9.3;

TFQes= 1.8, BFCes = 1.6

(Stetistics represent undiverfed flow)
TFQsa=7.9; BFQa = 5.9;

TFQus =0; BFQes =0

(Statistics represent diverfed flow)

Dry due to infiliration loses
Palauhulu Stream

Store Spring

PhlL
TFQso= 17, BFQee = 11; TFQes = 4.3, BFQus =4
(Stalistics represent undiverted fow)

TFQso = 7.6, BFQisu = 4.8, TFQes = 1.9; BFQes = 1.8
{Statislics regrasent diverted flaw) §

Proposed Interim IFS is B
5.5 cfs (3.56 mgd)

16522000

TFQs = 3.4; BFQsa = 3;
TFQus=2.4; BFQes=2.3
(Statistics represent those
at the tare diversion)

Diagram not to scale

PiL

1.6 mile reach dry, 3/03 data

PiM

TFQso = 28, BFQso = 20,

TFQas = 12, BFQes = 11

(Statistics represent undivertad flow)

Piinaau Strcam

A Proposed Interim IFS is
Status quo

TFQs0 = 40; BFQso = 28; TFQes = 13, BFQes = 13

(Stalistics represent undiverted fow)

Koolau Ditch

Mauka

LEGEND m
~@ Spring

Direction of flaw

PIINAAU
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Proposed Interim IFS B

CURRENT

Natural
Streamflow

4.8 CFS

Palauhulu Stream

PROPOSED

Natural
Streamflow

55CFS

{Interim IF3 B)

Palauhulu Stream

Diagram not to scale

PIINAAU




Rationale

e Interim IFS B

= Estimate: Based on median
natural base flow (BFQc)
» Purpose: Water for downstream
users and stream biota
« Why no interim IFS near stream
mouth?

= Under current conditions, water
flowing into Waialohe Pond is
adequate

= Commission may set interim IFS
in future if complications arise

70 DIAGRAM
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Adaptive Management

* Hydrologic Unit-Specific
= None at this time

 General Strategies
* |mplementation
= Monitoring
= Evaluation

PIINAAU




. Watokamilo
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‘Discussion Outline
. ‘Assessment Summary
~ Additional Considerations
Proposed Interim IFS
Rationale
Adaptive Management Strategy




WAIOKAMILO

Assessment Summary

LEGEND A

) Hyd ro I O gy : Wai 0 kam i | O USGS Gaging Station and Number Pacific Ocean

.| ¥ Ungaged Sites

= | osing stream o
N P Irrigation System
= Dry downstream of ditch . ams

Stream Section
Dry
Losing

Akeke Spring: 5.9 CFS
* Losing reach near dams
Waiokilo Falls - terminal fall

! M ; ) v
S - Y :
- T A .
i T

BT

Boundary of
| WAIOKAMILO hydrologic unit

‘T ' wou,”/
Akeke Spring - H
/ 0 0125025 0.5 Miles
73 CFS = cubic feet per second :
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Assessment Summary

 Hydrology: Kualani
* Limited data
= May contribute 1.28 CFS
» Geographical location uncertain

CFS = cubic feet per second

WAIOKAMILO

LEGEND
USGS Gaging Station and Number
.| ¥ Ungaged Sites
e Major Diversions
*  Springs
-------- Irrigation System
#. Dams

Stream Section

Dry

Losing

Pacific Ocean

Boundary of
| WAIOKAMILO hydrologic unit

0 0125025
T N Y I |

0.5 Miles




75

Assessment Summary

Losing section upstream of Dam 3

Section downstream of Dam 3

WAIOKAMILO
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WAIOKAMILO

Assessment Summary

 Fish and Wildlife

= Moderate

Uninhabited sites

= Terminal waterfall restricts migration
Lack of streamflow continuity Kkalaole (Atyoida bisulcata)
Deep pools and dewatered sections

Native Hawaiian shrimp: Opae

 Recreational
» HSA — “Outstanding”
= Swimming, fishing, hunting, scenic views
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Assessment Summary

« Ecosystem Maintenance

= 75% is Koolau Forest
Reserve

e Aesthetic
= \Waliokilo Falls

= Wailua Valley State
Wayside Lookout

« Water Quality

» Class 1b — “protective”
conservation sub-zone

Waiokamilo hydrologic unit

WAIOKAMILO
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WAIOKAMILO

Assessment Summary

e Irrigation and Domestic
= Total of 15 non-EMI diversions
= 11 registered domestic uses
= 11 registered for taro, other crops and livestock

e Traditional and Customary
= 11 registered for taro cultivation
= Supports two of the larger loi complex in Wailua Valley

= Puu Polu Fishpond, gatherin




WAIOKAMILO

Assessment Summary

 Noninstream
= EMI diversions - 4 major, 24 minor

= EMI supplies water to:
o HC&S
o Makawao DWS system
o MLP
» Effects of decreasing water diverted
o |rrigation in west and central Maui

o Long-term trends in ground water
levels

79

EMI minor diversion that is
dropping seepage water into a
catchment basin, Waiokamilo
Stream
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WAIOKAMILO

Additional Considerations

e NHLC
= Interim order - monitor

 Public Testimony / Comments
= Public health issues - mosquitoes
= Recreational - swimming
» Traditional gathering - opae washed down
= \Water temperature - taro root rot

e EMI/HC&S

* Losing sections of the Waiokamilo Stream
= Heavy reliance on regression equations
* Not diverting from Kualani Stream

€ : s
3 T o : L A R e g

Taro stunted growth and root rot




WAIOKAMILO

Rationale

NN A

e Interim IFS A: Waiokamilo

= Why restore flow?

o |Increase flow continuity for stream
biota

o Losing reaches
o Downstream users
o Potential water use

Upstream from Dam 3 on
Waiokamilo Stream

81
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Rationale

e Interim IFS A: Waiokamilo

= Why not full restoration?

o Upcountry Maui - domestic use,
agriculture

o Central Maui - agriculture
o Power to MECO

o Diversified agriculture

o Sustainability

Ranch in Maui

WAIOKAMILO




LEGEND Vauka
% Dam m
~@ Spring
W Waterfall

USGS gaging station
[ Active
M Ungaged Site

Stream Section
— Lesing
— Dry
= Uncertain

Koolaw Ditch

Keualani (Hamauj Stream

Proposed Interim IFS is
Status quo

B

Lakini System

o

[l Lakini tara patches

Diagram not to scale

.l

Terminal Waterfall

Akeke (Banana) Spring
Contributes 5.88 cfs (3.8 mgd)
to streamfiow.

Dam 1

»
>
>
¥
-

»
-
>
»
-
-

At 240 ft, stream gains 0.38 cfs from unnamed spring.
Al 260 fi, stream gaing 1.28 cfe from Kualani Stream.

M Vol

TFQm =7, BFQs0 = 3.9,

TFQes = 1.3; BFQes = 1.1

(Statistics reprasent undivertaed fow)

~®

WoM

TFQs = 10; BFQsa=6.1;

TFQss =2.2, BFQas =18

B (Ststistics represent undiverted flow:
TFQos and BFQas adjusfed with fow
flow measuremeants)

Direction of flow

A Propased Interim IFS is
4.9 cfs (3.17 mgd)

16521300
TFQs =49

Dam 2 and 3

Waiokam#io Stream

Wol '
TFQa = 14; BFQso = 8.7, TFQas = 2.8, BFQos = 2.4
(Statistics reprasent undivartad flow; Makai

TFQas and BFQes adjusted wilh low flow measurements}

WAIOKAMILO
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Proposed Interim IFS A

WAIOKAMILO

CURRENT

Walokamlio Stream

Natural
Streamflow

Unknown

PROPOSED

Walokamilo Stream

Natural
Streamflow

49 CFS
{Interim IFS A)

Diagram not to scale
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WAIOKAMILO

Rationale

* Interim IFS B: Kualani Stream
» Limited hydrologic data
= Geographical location uncertain

* No biological surveys were
conducted

* Only known use - conduit for Lakini
auwai system

= A X
. & e
et i e
V) o - ﬁ}' N
o~ _— h—;" = s

Ty
ISR T

s

.

Below Dam 2 at Waiokamilo
Stream. Water is diverted into the
Lakini auwai system




LEGEND Vauka
% Dam m
~@ Spring
W Waterfall

USGS gaging station
[ Active
M Ungaged Site

Stream Section
— Lesing
— Dry
= Uncertain

Koolaw Ditch

Keualani (Hamauj Stream

Proposed Interim IFS is
Status quo

B

Lakini System

o

[l Lakini tara patches

Diagram not to scale

.l

Terminal Waterfall

Akeke (Banana) Spring
Contributes 5.88 cfs (3.8 mgd)
to streamfiow.

Dam 1

»
>
>
¥
-

»
-
>
»
-
-

At 240 ft, stream gains 0.38 cfs from unnamed spring.
Al 260 fi, stream gaing 1.28 cfe from Kualani Stream.

M Vol

TFQm =7, BFQs0 = 3.9,

TFQes = 1.3; BFQes = 1.1

(Statistics reprasent undivertaed fow)

~®

WoM

TFQs = 10; BFQsa=6.1;

TFQss =2.2, BFQas =18

B (Ststistics represent undiverted flow:
TFQos and BFQas adjusfed with fow
flow measuremeants)

Direction of flow

A Propased Interim IFS is
4.9 cfs (3.17 mgd)

16521300
TFQs =49

Dam 2 and 3

Waiokam#io Stream

Wol '
TFQa = 14; BFQso = 8.7, TFQas = 2.8, BFQos = 2.4
(Statistics reprasent undivartad flow; Makai

TFQas and BFQes adjusted wilh low flow measurements}

WAIOKAMILO
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Adaptive Management

 Hydrologic Unit-Specific
= Reestablish control mechanism
In auwal near Dam 2

* Repair and maintain coffer dams
upstream of Dam 3

= Maintenance of auwal,
transmission lines, and intakes

* Flushing flows - auwai and taro
loi

= Monitor streamflow

WAIOKAMILO
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WAIOKAMILO

Adaptive Management

 Hydrologic Unit-Specific
= Assess Kualani Stream

= Assess amount of water for
domestic use and stream biota

L Bl A 1
] "

-,:f“- i "._- 5 " .
-«-;"' b \ - e { \ 'I‘ -’

R e R

Dam 2 at Waiokamilo Stream, diverting
water into the Lakini auwai system

 General Strategies
* |mplementation
= Monitoring
= Evaluation




Wailyanul .

Discussion Outline

e Assessment Summary
Additional Considerations
Proposed Interim IFS
Rationale
Adaptive Management Strategy




Assessment Summary

 Hydrology

Gaining stream

Ground water gain above ditch:
o E. Walluanui: 1.7 MGD
o W. Wailuanui: 2.2 MGD

Ground water gain below ditch
IS 0.79 MGD

Data from regression equations
(USGS)

Decreasing long-term trend in
streamflow

90 MGD = million gallons per day

WAILUANUI

) l

i

LEGEND

-------- Irrigation System
e Major Diversions
*  Springs
USGS Gaging Station and Number
—  Continuous Record - Inactive
Low-Flow

Stream Section

Dry

Gaining

= === Gaining (uncertain)

Boundary of
WAILUANUTI hydrologic unit

=
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WAILUANUI

Assessment Summary

e Fish and Wildlife
» Rich diversity
= Lacks common introduced species _
= Larval recruitment e s
= Lack of streamflow continuity Native Hawaiian snail:
i Hihiwai (Neritina granosa)
= Deep pools and dewatered sections

 Recreational
» HSA — “Outstanding”
= Swimming, hunting, fishing, scenic views
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WAILUANUI

Assessment Summary

« Ecosystem Maintenance

= 80% is part of Haleakala National
Park, Koolau Forest Reserve, and
Wailkamoi Preserve

* Aesthetic
= Wailua State Valley Wayside
= Wailua Valley lookout

« Water Quality

» Class 1b — “protective”
conservation subzone

Wailuanui hydrologic unit
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Assessment Summary

e Irrigation and Domestic
= Total of 3 non-EMI diversions

= 2 registered for cultivation of
other crops and livestock

= Keanae Well No. 1 - drinking
water for Keanae and Wailuanui
communities
 Traditional and Customary
= 2 registered for taro cultivation

* One of Wailuanui loi complexes
relies on Wailuanui Stream

Wailua Valley

WAILUANUI




WAILUANUI

Assessment Summary

 Noninstream
= EMI diversions - 4 major, 3 minor

= EMI supplies water to:
o HC&S

o Makawao DWS system CIEA NG SR TSR
o MLP EMI dzverszon at Koolau thch
Wailuanui Stream

» Effects of decreasing water diverted
o |rrigation in west and central Maui

o Long-term trends in ground water
levels

94
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Additional Considerations

 Public testimony
= Lack of water
= Family had to move

e HC&S

= Pipe intake for taro damaged by landslide
= Questions the need to amend interim IFS

WAILUANUI
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Rationale

« Why restore flow?

Increase flow continuity for
stream biota

Support robust native species-
dominated community

Protection and maintenance of
reserves and preserves

Taro farmers and domestic
users in Wailua Valley

Future demand

WAILUANUI

Mouth of Wailuanui Stream
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Rationale

 Why not full restoration?

= Upcountry Maui - domestic use,
agriculture

= Central Maui - agriculture
= Power to MECO

= Sustainability - diversified
agriculture

WAILUANUI

Maui Electric Company (MECO)
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Rationale

e Interim IFS

= Estimate: Based on median
natural base flow (BFQ.,)

= Purpose: Water for taro farmers
and stream biota

Wailuanui Stream

WAILUANUI




Mauka
LEGEND WAILUANUI
@ Spring m
Upstream of Kaolau Ditch, average arnual W Waterfall
ground water gain is 2 6-3.5 cfs (165224 . |
mgd). USGS gaging station
] Inactive
O Low Flow
Stream Section
— QGaining
16520000 168519000
TFQs=3.2; BFQes = 2; TFQsa = 4.4; BFQso =2 4;

N TFQes = 0.9; E_FQas =08 [ ] TFQss = 1; BFQos = 0.85
{Statistics represent undivertad flow) (Stafistics reprasent undiverted fiow)

Koolau Ditch

e
1

Between station 16521000 and Koolau
Ditch, average annual ground water gain is

1.2 cfe (0.79 mgd).
z
=]
=
‘G
c
1=
5]
g
[a]
E. Wailrarns Strearmn W Wailuanti Stream
16521000 I;! , -
TFQaa = 10; BFQsa= 6.4; TFQes = 2.5; BFQes =2 {3 ——  Proposed Interim [FS is
(Statistics raprasent undivertad flow) 3.05 cfs (1.97 mgd)
TFQs0= 1.6, BFGs = T; TFQes =0.39; BFQes = 0.32
(Statistics reprasent diverfed flow)

Waikani Fzlls

WL

TFQe=11; BFQe =6.7; TFQus =27, BFQas = >2 4

@ (Statistics represent undiverted flow)

TFQm = 1.7, BFQso = 1.1; TFQes= 0.81; BFQus=0.56  jquai
{Stafistics represent diverted fiow)

Diagram not to scale
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WAILUANUI

Proposed Interim IFS

Waliuanul Stream

CURRENT

Natural
Streamflow

1.0CFS

Walluanul Stream

PROPOSED

Natural
Streamflow

3.06 CFS

{Intenm IF3)

Diagram not to scale




WAILUANUI

Adaptive Management

 Hydrologic Unit-Specific
= Maintenance of auwali,
transmission lines, and intakes

* Flushing flows for auwai and
taro loi

= Monitor streamflow downstream
of Walikani Falls

 General Strategies
* |mplementation
= Monitoring
= Evaluation

101
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Diagram not to scale Mauka HONOPQU
J %)

Upstraam of \Wailoa Ditch, avarage annual
ground water gain is 1.78 cfs (1.15 mgd).

16587000 B
Qs = 2.4; Qro = 1.4; Qse = 0.72
= (suatistos represent undivered faw) | oo Wailoa Ditch
- _________ — ceeveeceee.  New Hamakua Ditch

Between Haiku and Wailoa Ditch,
average annual ground water gain is
1.78 cfs (1,78 mod).

ES
16561000 [] =
Qs =0.22, Qro=0.19, Qe =014 o
_’ (Steﬁsfr'csre_ev_’a:f-r:t-diverted flaw} . o Lowrie Ditch é
o
£
16583000 []
Qso = 0.68; Qro=0.50; Qoo =0.36
(Statistics represent diverted flaw)
Haiku Ditch
A Total ground water
Proposed Interim IFS is |, gain at this point is
L9436 efe (2.3 mgd).
2.0 ofs (1.28 mga) 16595000 [t.l efs (2.3 mgd) Puniawa St
Qs = 1.2; Qra = 0.87; Qoo =0.51
(Stetistics represent diverted flow}
Registered tarc and
} domestic uses.
Proposed Interim IFS is B & LEGEND
0.72 ofs (0.47 mad) USGS gaging station
Honopou Stream O Inactive
B Active '
Stream Section
— Gaining Makai
= Uncertain b,




Diagram not to scale

.......... _— Wailoa Ditch
.... I - —— New Hamakua Ditch
Proposed Interim IFS is 1
1.15 cfs (0.74 mgd) Yyt
=P S
.......... —— Lowrie Ditch =
[=1
c
=}
G
HaneM M s
TFQso = 3.8; BFQs0 = 2.54 M HuelM a
TFQes = 1.26; BFQes = 1.15 TFQso = 1.85; BFQeo = 1.07;
(Statistics reprasent undivertad flow) TFQss = 0.74; BFQes = (.68
(Slatstics represent undiverted flow)
.......... — Haiku Ditch

Proposed Interim IFS is
0.63 cfs (0.41 mgd)

LEGEND

W Waterfall

— Stream

B Selected Ungaged Site

ol )

Hanehoi Stream

Terminal Waterfall

Mauka

MO

HuelL

A | Proposed Interim IFS is
0.89 cfs (0.57 mgd)

Huelo (Poolua) Streamn

Hanel

TFQs = 7.35; BFQso = 5.35;

TFQes = 3.07; BFQes = 3.04
(Statistics represent undiveried fow)

TFQeo = 2.18; BFQou = 1.47;
TFQes = 0.85; BFQss = 0.89
(Siatistics represent undivertad flaw)

Y

Makai

HANEHOI



Diagram not to scale

Kol
TFQso = 4.5; BFQso = 2.5;

TFQss = 1; BFQes = 0.82
(Statistlcs represent undiverted flow)

HWU

TFQs: = 1.6; BFQso = 0.93;
TFQes = 0.88; BFQes = 0.75

(Statistics represant
undiverted fiow)

LEGEND

~@ Spring

USGS gaging station
O Inactive

B Ungaged Site
Stream Saction

= Gaining

— Dry

— Uncertain

RiU

N TFQ= =21; BFQs = 14;

TFQoes = 9.4, BFQes= 8.5

(Siatistice represent unidiveried flow)

Gaining from Plurkett

Spring and tributaries.

PhM
TFQso = 14; BFQea = 9.3;

/

TFQes= 1.8, BFCes = 1.6

(Stetistics represent undiverfed flow)
TFQsa=7.9; BFQa = 5.9;

TFQus =0; BFQes =0

(Statistics represent diverfed flow)

Dry due to infiliration loses
Palauhulu Stream

Store Spring

TFQso= 17, BFQee = 11; TFQes = 4.3, BFQus =4
(Stalistics represent undiverted fow)

TFQso = 7.6, BFQisu = 4.8, TFQes = 1.9; BFQes = 1.8
{Statislics regrasent diverted flaw) §

i@ Plunkett Spring

Average flow = 2. 7efs

PhL

PiL

Proposed Interim IFS is B
5.5 cfs (3.56 mgd)

16522000

TFQs = 3.4; BFQsa = 3;
TFQus=2.4; BFQes=2.3
(Statistics represent those
at the tare diversion)

1.6 mile reach dry, 3/03 data

PiM

TFQso = 28, BFQso = 20,

TFQas = 12, BFQes = 11

(Statistics represent undivertad flow)

Piinaau Strcam

A Proposed Interim IFS is
Status quo

TFQso = 40, BFQso =28, TFQes = 13; BFQes = 13
(Stalistics represent undiverted fow)

Koolau Ditch

Mauka

Direction of flaw

PIINAAU



Diagram not to scale

LEGEND Vauka
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Koolaw Ditch

Keualani (Hamauj Stream

Proposed Interim IFS is
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Terminal Waterfall

Akeke (Banana) Spring
Contributes 5.88 cfs (3.8 mgd)
to streamfiow.

Dam 1

»
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At 240 ft, stream gains 0.38 cfs from unnamed spring.
Al 260 fi, stream gaing 1.28 cfe from Kualani Stream.

M Vol

TFQm =7, BFQs0 = 3.9,

TFQes = 1.3; BFQes = 1.1

(Statistics reprasent undivertaed fow)

~®

WoM

TFQs = 10; BFQsa=6.1;

TFQss =2.2, BFQas =18

B (Ststistics represent undiverted flow:
TFQos and BFQas adjusfed with fow
flow measuremeants)

Direction of flow

A Propased Interim IFS is
4.9 cfs (3.17 mgd)

16521300
TFQs =49

Dam 2 and 3

Waiokam#io Stream

Wol '
TFQa = 14; BFQso = 8.7, TFQas = 2.8, BFQos = 2.4
(Statistics reprasent undivartad flow; Makai

TFQas and BFQes adjusted wilh low flow measurements}

WAIOKAMILO



1 Mauka
Diagram not to scale LEGEND v WAILUANUI
@ Spring m
Upstraam of Koolau Ditch, average armnual w Waterfall
ground water gain is 2 6-3.5 cfs (165224 . i
mgd). USGS gaging station
[ Inactive
O Low Flow
Stream Section
— QGaining
16520000 168519000
TFQs=3.2; BFQes = 2; TFQsa = 4.4; BFQso =2 4;

N TFQes = 0.9; E_FQas =08 [ ] TFQss = 1; BFQos = 0.85
{Statistics represent undivertad flow) (Stafistics reprasent undiverted fiow)

Koolau Ditch

e
1

Between station 16521000 and Koolau
Ditch, average annual ground water gain is

1.2 cfe (0.79 mgd).
z
=]
=
‘G
c
1=
5]
g
[a]
E. Wailrarns Strearmn W Wailuanti Stream
16521000 I;! , -
TFQaa = 10; BFQsa= 6.4; TFQes = 2.5; BFQes =2 {3 ——  Proposed Interim [FS is
(Statistics raprasent undivertad flow) 3.05 cfs (1.97 mgd)
TFQs0= 1.6, BFGs = T; TFQes =0.39; BFQes = 0.32
(Statistics reprasent diverfed flow)

Waikani Fzlls

WL

TFQe=11; BFQe =6.7; TFQus =27, BFQas = >2 4

@ (Statistics represent undiverted flow)

TFQm = 1.7, BFQso = 1.1; TFQes= 0.81; BFQus=0.56  jquai
{Stafistics represent diverted fiow)



RECOMMENDATIONS

 General Strategies

* |mplementation
o Comply with State Water Code for unregistered diversions

o Collaborate with agency staff and registered diversion
owners to determine appropriate actions

o Coordinate with EMI and DAR to assess existing conditions
and status of EMI diversions

108



RECOMMENDATIONS

 General Strategies
= Monitoring
o Monitor streamflow by taking periodic measurements
o Conduct periodic biological surveys

o Affected parties monitor and document the negative impacts
of diversions or adopted interim IFS

o Conduct investigations with granted access to stream
channels and private property
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RECOMMENDATIONS

 General Strategies

= Evaluation
o Report to Commission within one year from date of adoption
o Assess implementation of adaptive management strategies
o Prepare long-term management framework
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Questions?
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Extra Slides

112



HONOPOU

Proposed Interim IFS

e Interim IFS A

= Location: Lower reach of Honopou Stream near USGS
gaging station, downstream of Haiku Ditch.

= Standard: 2.00 CFS, 1.29 MGD

e Interim IFS B

= Location: Lower reach of Honopou Stream, downstream
of the lowest registered diversion.

= Standard: 0.72 CFS, 0.47 MGD

113 CFS = cubic feet per second; MGD = million gallons per day
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HANEHOI

Proposed Interim IFS

e Interim IFS A

= | ocation: Lower reach of Huelo Stream, downstream of
Haiku Ditch.

= Standard: 0.89 CFS, 0.57 MGD

e Interim IFS B

= | ocation: Lower reach of Hanehoi Stream, downstream of
Haiku Ditch.

= Standard: 0.63 CFS, 0.41 MGD

e Interim IFS C

» | ocation: Lower reach of Hanehoi Stream, upstream of
Lowrie Ditch.

= Standard: 1.15 CFS, 0.74 MGD

CFS = cubic feet per second; MGD = million gallons per day




PIINAAU

Proposed Interim IFS

e Interim IFS A

= Location: Lower reach of Piinaau Stream near 40 feet
elevation, upstream from the confluence of Piinaau and
Palauhulu Streams. This is the location of the USGS
ungaged site, station PiL.

= Standard: Status quo

e Interim IFS B

= | ocation: 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.

= Standard: 5.50 CFS, 3.56 MGD

115 CFS = cubic feet per second; MGD = million gallons per day




WAIOKAMILO

Proposed Interim IFS

e Interim IFS A

= Location: 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.

= Standard: 4.90 CFS, 3.17 MGD

e Interim IFS B

= Location: Lower reach of Kualani (Hamau) Stream,
upstream from its confluence with Waiokamilo Stream and
downstream from Dam 1.

= Standard: Status quo
116 CFS = cubic feet per second; MGD = million gallons per day




WAILUANUI

Proposed Interim IFS

e Interim IFS

= | ocation: 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.

= Standard: 3.05 CFS, 1.97 MGD

117 CFS = cubic feet per second; MGD = million gallons per day



General Recommentations

* Implementation
e Monitoring
« Evaluation
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