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PRESENTATION OVERVIEW

* Who is the Commission on Water Resource Management (“CWRM?”)?
e Water Law in Hawai‘i

 Overview of CWRM Programs
1. Planning Branch
2. Groundwater Regulation Branch
3. Stream Protection and Management Branch



WHO IS THE COMMISSION ON
WATER RESOURCE MANAGEMENT (CWRM)?




CWRM IN A NUTSHELL

1978 constitutional amendment in article XI section 7 mandates a
water resource agency

Statute Created in 1987 & administratively attached to DLNR

7 member Commission supported by staff (currently at 20)

Administers the State Water Code (HRS Chapter 174C)
* Regulates all waters of the State and all water users



CWRM IN A NUTSHELL

« 7 members of the Commission (the decision makers)
o Chairperson of BLNR (Chair of Water Commission)
o Director, State DOH (ex-officio voting member)
o 5 members are appointed by the Governor and approved
by the State Senate

= 1 member must have “substantial experience or expertise in traditional
Hawaiian water resource management techniques and in traditional
Hawaiian riparian usage such as those preserved by 174C-101”

= FEach member must have “substantial experience in the area of water
resource management”

Dawn N.S. Chang Kathleen Ho Lawrence H. Mike ~ Aurora Kagawa- Wayne Katayama Paul Meyer Hanna Kihalani
(DOH designee) Viviani Springer



CWRM IN A NUTSHELL

Water
Quantity




To protect and manage the water resources of
MISSION

the State and provide for the maximum beneficial use
of water by present and future generations

VISION

Flowing streams, sustainable aquifers, and

functioning watersheds for the use, enjoyment, and
benefit of all

COMMISSION ON WATER'RESOURCE MANAGEMENT
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ORGANIZATIONAL CHART

Commission staff = 33 positions (20 filled) Budget = ~$4m/year
operating
CWRM
CIP = ~$2m/year
Deputy
I
Survey Planning Ground Water Stream Protection and
Branch Branch Regulation Branch Management Branch
| | Water Resource | | Water Resource | |  Ground Water || Surface Water
Investigation Section Planning Allocation Section Regulation Section
| | WaterResource || Drought | | Ground Water || Instream Use
Assessment Section Program Infrastructure Section Protection Section
|| Enforcement
Section

Ground Water
Protection Section




WATER LAW IN HAWAI‘I




HAWAI‘I CONSTITUTION, ARTICLE XI

SECTION 1

“All public natural resources are held in
trust by the State for the benefit of the
people.”

SECTION 7

“The State has an obligation to protect,
control and regulate the use of Hawalii’s
water resources for the benefit of its

people.

The legislature shall provide for a water
resources agency which...shall set overall
water conservation, quality and use
policies; define beneficial and reasonable
uses; protect ground and surface water
resources, watershed and natural stream
environments; establish criteria for water
use priorities while assuring appurtenant
rights and existing riparian uses and
establish procedures for regulating all of
Hawalii’s water resources.”
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| PUBLIC TRUST DOCTRINE
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L Imposes a “dual mandate of
(_1) protection

T
Establishes an “affirmative duty to take the
spublic trust into account in planning and
allocation of water resources, and to protect
public trust uses whenever feasible”




MUST BALANCE
PROTECTION OF THE PUBLIC TRUST
AND PROVIDE FOR
REASONABLE AND BENEFICIAL USES




PUBLIC TRUST PURPOSES

1. Environmental protection

(“maintenance of water in its natural

state”)

2. Exercise of traditional and customary

Native Hawaiian rights
3. Domestic water use
4. DHHL reservations

There are no “absolute priorities” betw
uses under the public trust.
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NSURE USES ARE REASONABLE AND BENEFICIAL

e Purpose

 Justified Quantity

o Efficient

» Lack of practicable alternatives

e Consistent with the public interest

« Consistent with state and county land use plans
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There is a duty to take anticipatory
action to protect public trust
resources and uses from harm




OVERVIEW OF CWRM PROGRAMS




CWRM OVERVIEW

. PLANNING

* Develops comprehensive, long-range plans for the protection,
h- conservation, and management of the State’s water resources

" GROUND WATER REGULATION

~*® Issues well construction and pump installation permits, ground water use
" - permits in management areas, monitors aquifer health, and establishes
sustainable yields

S STREAM PROTECTION AND MANAGEMENT

. * Issues stream channel alteration permits, stream diversion works permits, USGS
surface water use permits in management areas, establishes instream sc:enceforachangmgwarm
flow standards, and conducts surface water resource assessments




PLANNING BRANCH

 Implement the State Water Code through long-range
planning and agency coordination

* Develop and update the Hawai‘i Water Plan (HWP)

* Water conservation, shortage and drought planning




The Hawai‘i Water Plan

How much do
we have”?

How do we
protect it?
Who needs it and
how much?
State Needs

Protection
Policies

W Cn;nt:"r 4 What are the
Countv-Wide ater Use an Land Use county needs?
Denngands Development Consistency

Flans




Resource Assessments:
How much water is available?

* Hydrologic Unit Delineation
e Ground Water Sustainable Yields
e Surface Water Instream Flow Standards

How will we meet all our water needs?




CWRM Support of Watershed Management
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* Evapotranspiration Analysis

CWRM Support of Hydrologic Studies

e Climate Studies

Rainfall Trends

 Hydrologic Studies

e Numerical Groundwater

e Baseline Data Collection

Recharge Updates

Model Development

Rainfall
Streamflow

Ground Water Levels

Aquifer Trends

Previous
USGS
studies

NI‘lHAU

Availability and Distribution of Low Flow in Anahola
Stream, Kaua'i, Hawai'i

N

=< USGS

science for a changing world

O‘AHU

MOLOKA'I ho\

Low-Flow Characteristics of Streams in the
Lahaina District, West Maui, Hawai‘i

LANA‘

MAUI &

KAHO'OLAWE

Low-Flow Characteristics of Streams
Under Natural and Diversion Conditions,
Waipi‘o Valley, Island of Hawai'i, Hawai'i

Screniiic Invesigations Feport 2011-5118.
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CWRM Support of Hawaii Mesonet Project

Real-Time Climate Monitoring Network at the University of Hawai‘i
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CWRM Support of Hydrologic Data Analysis

Annual Wet Season Dry Season

1920-2012

Trends in Annual
and Seasonal Rainfall

e 20 <005 Frazier & Giambelluca, 2017,
—— ' N L — International Journal of Climatology
R # >‘°w¢‘°' ‘,\\o°Q\o"\\&m\o“&@*’%@:@“” Map created 09/05/2017

Annual Wet Season Dry Season

1983-2012

Yl Decade pi20.08 Frazier & Giambelluca, 2017,
International Journal of Climatology
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The Agricultural Water Use and Development Plan

(AWUDP)

. Updated in 2021

- Estimate agricultural demand for
state and private water use

- Plan for the rehabilitation and/or
maintenance of irrigation systems
statewide

AGRICULTURAL
WATER USE
AND
DEVELOPMENT
PLAN
UPDATE

STATE OF HAWAII
DEPARTMENT OF
AGRICULTURE

December 2019
Revised 2021




CWRM JURISDICTION

DESIGNATED WATER MANAGEMENT AREAS

urface Water Management Area

Ground Water Management Area Reglﬂates all WaterS Of the
State (excluding coastal
ISLAND OF OAHU ISLAND OF MOLOKAI ISLAND OF MAUI
Grotng et Cround Water Ground Weter _ Sutace Viater waters) and
o secor .\ SoutgeeSecer " Honoaua all water users including

Pearl Harbor Sector : Kahana
Windward Sector

Wania the County water boards/
departments)
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Department of Land and Natural Resources
Commission on Water Resource Management Map Projection: NAD_1983_UTM_Zone_4N Date: 5/17/2023




Questions on Planning?



Well -

* & &« & 0

Use Description

Agriculture
Comestic
Industrial
Irrigation
Military

Municipal

GROUND WATER REGULATION BRANCH

5,500 wells in the State

110 aquifer system areas
statewide

Sustainable limits
(Sustainable Yields) set
for each aquifer system



GROUND WATER REGULATION

* Regulation of ground water resources

Well Construction and Pump Installation
Permits




Water tunnel in
dike compartment

i '9;1

EXPLANATION

Low-permeability caprock
High-permeability lava flows —= Freshwater flow

Low-permeability rocks

Types of Groundwater Bodies

SOrngs

High-level grouncwater

'_H—_

|  Dike-impounded
| g"u:-unc:a'- ater

h-.

Ferched
u:;r:uur dwaler

%, Dike

= Saltwater flow

Shaft and
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Stearns, H.T., Macdonald, G.A. (1946). Geology and
ground-water resources of the island of Hawaii: Hawaii
(Terr.) Division of Hydrography Bulletin 9, 363 p.
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Hydrogeology of Kohala
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(Terr.) Division of Hydrography Bulletin 9, 363 p.
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/flean Annual Groundwater Rechafige ..
A Water Budget Model

s,

Hawai‘1i Island

155°201

19°40

19°40"

EXPLANATION
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Overlapping Layers of Lava From Mauna Kea and Kohala
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ion Groundwater Along the Southeast Rift Zone

Gravity Overlay

Bouguer Gravity, interval 10 milligals

4 0 4Milles
e —

Buried Kohala

Mountain
Overlay
4 9] dpiles

m\!ater Services, 2001 (lwsinea water Service




L

1Services, 2001

t1mated Groundwater Recharge

Field Measured Approach

l/h‘\r"'

Average Ground-
Water Recharge

B Oinches
>0 and < 10 inches

B > 10 and < 30 inches
Il > 30 inches

[__] Project area
Extended project area

Average Ground-
Water Recharge
With Fog

0 inches
>0 and <10 inches
P > 10 and < 30 inches

I - 30 inches
[ ] Projectarea

/\/ Extended project area
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'ﬁzﬁm USGS SIR 2023-5130
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1mated Future 2080-2099 Condr

Estimated anomaly of Mean

ET:Rainfall during saturated
conditions for HRCM2 RCP4.5
2080-99 scenario relative to

1978-2007 conditions

Figure 3-1.—Continued
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How 1s ground water developed?
-

/e Deliver “]ater 12" Reservoir
W 11 Transmission Main  Stores water and ensures uniform
water pressure, even during morning
e S \ ’ en you turn on your tap, you and evening peak demand times.
: set in. motion a fantastic journey.
)€ n the aquifer via N N
S a tS i L] Your Home
- z Most water
S <& P enters through
i— “ r 2 a 3/4" pipe;
Tunnels i:1
created by
6" Transmission MaiL pumps and
\ by living lower
W 2 s—s-" than the
‘E}ﬂ ; | reservoir.
Booster Station Pumping Station
Used to push water over Pumps water from wells,
long distances and to shafts and tunnels into the

higher elevations. transmission system.

 Dike Tunnel
Draws out
groundwater trapped
between dikes.

Inclined Shaft
Reaches down
to the top of

the aquifer e |
and skims Deep Well el on-potable water
ggp';-: Located over for irrigation. Located in
i .the basalt coastal plain sediments.
aquifer. These
wells supply

the majority of
O'ahu’s water.

Artesian Well Located in the I

coastal plains. It will flow
naturally if the ground is lower
than the water table.

Kanoa | Production Well (5731-02) 1999

Source: Honolulu Board of Water Supply



South Kohala Groundwater Systems

155°54'W 155°51'W 155°48'W 155°45'W 155°42'W

155°39'W 155°36'W

Well Use
Irrigation
Municipal County
Municipal Private

Observation Wells

stream

Aquifer System




South Kohala Groundwater Use: Reported Pumpage
Hawaii County DWS P-130 System

8-6239-002 Parker Ranch Deepwell

08 | AN
306 | /\M

1.4 | 8-6240-002 Waimea Deepwell

2010-2024 Pumpage

Mean = 0.233 mgd
Median = 0.000 mgd
Maximum = 0.850 mgd

2010-2024 Pumpage
Mean = 0.123 mgd
Median = 0.000 mgd
Maximum = 1.474 mgd



South Kohala Groundwater Systems

155°54'W 155°51'W 155°48'W 155°45'W 155°42'W

155°39'W 155°36'W

Well Use
Irrigation
Municipal County
Municipal Private

Observation Wells

stream

Aquifer System
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2010-2024 Pumpage
Parker Wells Lalamilo Wells

South Kohala Groundwater Use: Reported Pumpage
Hawaii County DWS P-160 System

Mean = 3.259 mgd
Median = 3.310 mgd
Maximum = 6.710 mgd

Mean = 1.762 mgd
Median = 1.753 mgd
Maximum = 3.675 mgd




South Kohala Groundwater Use: Reported Pumpage
Mid-Elevation Wells
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How is Groundwater protected?

Resource Assessments - Groundwater Sustainable Yields

4,000

Cross-Section of a
Typical Island Aquifer

3,000
2,000 SustainableYield
E 1,000 Recharge
Water table
Sea level
-1,000

-2,000



Sustainable Yield

Upolu Paint HAWI STATE OF HAWAII
COMMISSION ON

lel_(gIIg]A)A,’E:]‘? 11 MGD / 80101
WATER RESOURCE MANAGEMENT
E. MAUNA KEA
MAHUKONA
10 MGD /80103 382 MGD /802
=15 MILES s ISLAND OF HAWAII
W. MAUNA KEA HomaD s01e2 onokes TOTAL = 2,393 MGD
16 MGD / 803 Paauilo
PR, e tlalsly Ookala HYDROLOGIC UNITS
PAAUILO Laupahoshoe Sustainable Yield / Aquifer Code
N.W. MAUNA LOA RN
30 MGD / 807
WAIMEA
16 MGD /80301 HAKALAU
Kiholo Bay 150 MGD / 80203
KIHOLO
HUALALAI eaiam: o e ot N.E. MAUNA LOA
ANAEHOOMALU 744 MGD / 804
HILO

30 MGD /80701
349 MG D / 80401

KEAUHOU

38 MGD 7 80901

KEAAU
395 MGD | 80402

Kailua

Keauhou
PAHOA Cape
KEALAKEKUA OLAA 432 MGD /80801 Kumukahi
38 MGD /80603 125 MGD /80501
KAPAPALA
Weiisiingii 19 MGD /80502
Hookena KALAPANA
158 MGD | 80802

KAAPUNA Kalapana
S.W. MAUNA LOA 21190090002 HILINA
114 MGD / 806 AL A KILAUEA

621 MGD /808

Hoopuloa

KEAIWA

17 MGD /80804

Punaluu

MANUKA

25 MGD / 80601

reneeo 1S, E. MAUNA LOA

293 MGD / 805

KA LAE

Ka Lae 31 MGD / 80504

Man BProiection: | Inivereal Tranaeveres Mareator

OR/20/2018



pumpage (mgd)

Sustainable Yield

20.0 | Waimea Aquifer System
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SURVEY BRANCH

* Water Use Reporting
* Ground water hydrologic monitoring
* Deep Monitor Well (“DMW?”) Program

« CWRM currently monitors 12 DMWs:
6 on O‘ahu, 4 on Maui, and 2 on Hawali

(4

1 Island

 Ideally, there would be 3 DMWs in each Aquifer
System Area (over 300 DMWs)

A deep monitor well penetrates through the
freshwater zone into the saltwater zone.

§;@§ « Capital Improvement Project (“CIP”) for new
lDEED monitor well DMWS StateWide -~ $2M/yea’r




155°54'W 155°51'W 155°36'W

Well Use
Irrigation

Municipal County

Municipal Private

Observation Wells

stream

Aquifer System




Kanehoa water level (ft amsl)

Groundwater Monitoring

307 1248

Kanehoa (6144-001) 1946
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GW Elevation (ft msl)

15 T
14
13

12
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Groundwater Monitoring

North Kona Basal Water Levels in
Ouli 1 (8-6046-001), Ouli Kawamata (8-6145-001),
Puu Anahulu (8-5347-001), and Kawaihae 3 (8-6147-001)
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Aquifer Systems in need of Deep Monitoring Wells

@ Deep Monitoring Wells - In Progress

_ Deep Monitoring Wells - CWRM

0K . y ® Deep Monitoring Wells - Other

- Aquifer Systems in need of Deep Monitoring

AWA I

Island_Scale_1:1,000,000
Distance between islands not to scale
GCS_Morth_American_1983




Questions on Groundwater?



STREAM PROTECTION AND MANAGEMENT

376 perennial streams
~1,300 stream diversions

protect aquatic life,
recreational values, and
traditional and customary
practices, etc

e




SURFACE WATER REGULATION

e Stream Diversion Works Permit (“SDWP?”)
o Surface water only (HRS § 174C-93)

e Stream Channel Alteration Permit (“SCAP”)
o Surface water only (HRS § 174C-71)




INSTREAM USE PROTECTION

Surface water hydrologic monitoring

streams and ditches

Analyze current and historic USGS and
other datasets

Conducts biological assessments

Coordinates the United States Geological
Survey (“USGS”) Cooperative
Agreement:

- 47 stream gages, 9 observation
wells, 18 rain gages
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~1300 registered stream diversions
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Surface Water Systems in South Kohala

* Waimea Irrigation System (Upper Hamakua Ditch)
'« Parker Ranch System

* Hawaii DWS System




B STATE DOA HAW

B Hawaii DWS diversion

B Parker Ranch diversion
USGS station status

® inactive continuous

® active continuous

|:| Reservoir

System Name
Lower Hamakua Ditch

Upper Hamakua Ditch
Hawaii DWS
Parker Ranch

stream

Hawaii DWS
System

(3)




155°45'W

B STATE DOA HAW

B Hawaii DWS diversion

E  Parker Ranch diversion
USGS station status

® inactive continuous

@ active continuous

‘:| Reservoir

System Name
Lower Hamakua Ditch

Upper Hamakua Ditch
Hawaii DWS
Parker Ranch

stream

155°42'W 155°39'W

Waimea Irrigation System._
(Upper Hamakua Ditch)

Kawainui
Kawaiki

Alakahi

155°36'W

B
.1’ 7
(7

155°33'W




Waimea Irrigation System

Diversion dam on Kawainui Stream




aimea Irrigation System

Minor diversion on Diversion intake on Minor diversion on
unnamed stream

unnamed stream




Waimea Irrigation System

USGS Stream Gage

Diversion intake on Alakahi Stream 16725000







Waimea Irrigation System
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B STATE DOA HAW

B Hawaii DWS diversion

E  Parker Ranch diversion
USGS station status

® inactive continuous

@ active continuous

‘:| Reservoir

System Name
Lower Hamakua Ditch

Upper Hamakua Ditch
Hawaii DWS
Parker Ranch

stream

/)

Parker Ranch System-

Alakahi
Kohakohau

Waikoloa

e '
7

7




Waikoloa Stream
Diversion




Parker Ranch System




.

R _— Hawai‘i DWS System- _,

/)

B Hawaii DWS diversion i

H  Parker Ranch diversion
USGS station status
® inactive continuous

® active continuous

‘:| Reservoir

System Name
Lower Hamakua Ditch

Upper Hamakua Ditch
Hawaii DWS

Kohakohau -

Parker Ranch 4 ~Waikoloa
stream o \
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Hawai‘i DWS Diversion on Waikoloa Stream at Marine Dam




Kohakohau Stream
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Kohakohau Stream
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Hawai’i DWS Waikoloa Reservoir No. 2 (50 MG







Hawai’i DWS Waikoloa Reservoir No. 1 (50 MG
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Hawai’i DWS Waikoloa Reservoir No. 3 (50 MG
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B Hawaii DWS diversion i

H  Parker Ranch diversion
USGS station status
® inactive continuous

® active continuous

‘:| Reservoir

System Name
Lower Hamakua Ditch

Upper Hamakua Ditch
Hawaii DWS
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stream o \
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Hawai‘i DWS South Kohala System Sources

2013-2021 Statistics

Waimea SWTF
Mean = 1.46 mgd
Median = 1.50 mgd
Min = 0.51 mgd
Max = 2.24 mgd

Waimea Deepwell
Mean = 0.16 mgd
Median = 0.00 mgd
Min = 0.00 mgd
Max = 1.18 mgd

Parker Ranch Well
Mean = 0.17 mgd
Median = 0.00 mgd
Min = 0.00 mgd
Max = 2.84 mgd

Total Production
Mean = 1.79 mgd
Median = 1.81 mgd
Min = 1.25 mgd
Max = 2.33 mgd




Hawai‘i DWS South Kohala System Uses

14
—Agriculture
1.2 —Government
’-510 I Residential
o ! .
c Commercial
) 08 B
-]
— 06 F
9
© 04 N
=
02 b — —_— —
i S N
O-O I I I I I I I I I I I
N N N
NP X\‘b o N x\q Q:\Q 0 ﬁ Qsﬁ RN AR
Agriculture o Government o Residential o Commercial o DC meters o Total
mgd) | V| mga) || mgd) || mgd) || (mga) || (mgd)
mean 0.188 13.9 0.063 4.6 0.894 65.9 0.212 15.6 <0.001 0.1 1.357
median 0.188 13.9 0.062 4.4 0.907 65.6 0.212 15.7 <0.001 0.0 1.349
max 0.222 16.4 0.101 6.9 1.027 69.3 0.275 18.6 <0.001 0.3 1.565




Hydrology
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Flow Standards
Implementation
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Continuous Record USGS stream Legend
gages on Waikoloa Stream USGS station status

®  inactive continuous
@ active continuous
®  diversion
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active from 1957-71 and 2018-present




Hydrologic Data for Waikoloa Stream at USGS 16757000
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Flow Duration Curve for USGS 16757000 (2018-2023)
—above Parker Ranch diversion
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O. 1 1 1 1 1 1 1 1 1 1
0 10 20 30 40 50 60 70 80 90 100
% duration
Flow Duration Magnitude Magnitude
(cfs) (mgd)

mean daily flow 5.09 3.29
Q, (high flow) 10.3 6.66
Qs (median flow) 2.81 1.81
Q5 (base flow) 1.77 1.12
Qo5 (low flow) 0.92 0.60
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Continuous Record USGS stream Legend
gages on Waikoloa Stream USGS station status
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USGS 16758000 Waikoloa Stream

active from 1947-2011
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Continuous Record USGS stream Legend
gages on Waikoloa Stream USGS station status
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The Hawai‘i Supreme Court emphasized that:

“instream flow standards serve as the primary
mechanism by which the Commission is to
discharge its duty to protect and promote the
entire range of public trust purposes dependent

upon instream flows.”
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Ecosystem Services
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Native Hawailian
Freshwater Fish

‘O‘opu Alamo'o

Current

7 e

Eggs

‘O‘opu Nopili

‘O‘opu Nakea

‘QE*&@

S e—— . Larvae remain in
oceanic plankton for
up to six months

Juveniles return
to estuaries

‘O‘opu Akupa

‘O‘opu Naniha

Sfenogobms hawaiiensis
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Native Macroinvertebrates

1 prawn, 1 atyid, 2 snails

‘opae 'oeha'a S
& (Macrobrachiam grandimanus)

‘opae keil'é'lole”
(Atyoida bisulcata)

Hihiwai
(Neretina granosa) (Neretina vespertina)
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Waikoloa Stream flowing above Queen
psmwe.. . Ka'ahumanu Hwy







Waikoloa Stream
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Waikoloa Stream




Questions on Surface Water?
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