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Criteria Considered in Setting Instream Flow Standards



Surface Water 
Hydrologic 
Unit

Diversions 
(count)

Diversions
registered to

EMI or A&B Notes
Kailua 0 0
Maliko 10 3
Kuiaha 28 11
Kaupakalua 15 8 Plus 1 to Maui Land & Pine
Manawai`iao 3 3
Uaoa 6 3 1 registration (private) formally relinquished
Keali`i 4 1
Kakipi 21 20 Plus 1 to Maui Land & Pine

8 Hydrologic Units
43 Streams and tributaries
87 Diversions collectively









Subject Area



Subject Area

E WKaupakalua

EMI Ditch System Schematic



Community Concerns

• Habitat of streams, near-shore waters, and land traversed by the 
streams

• Changes to flows (climate change &/or increased use)
• Feral animal damage
• Mosquitos, invasive weeds, etc. 
• Drought
• Degraded conditions

• Impacts on both T&C & Other Uses
• Kalo
• Herbs
• `opae, `opihi, limu, other aquatic species
• Crops, farming and permaculture
• Recreation – swimming, hiking fishing, surfing, diving
• Traditional practices & gathering

• Agriculture - Lack of water for irrigation, introduction of pests
• Impacts to Historic Sites
• Interaction of ground water withdrawals with streams &/or 
 near-shore ecosystems





Water Use & Development Plan, 
Old Consent Decree, Etc.



Immediate Need – Adequate Information

The current interim instream flow standard (IFS) for these streams 
was established by way of Hawaii Administrative Rules (HAR) §13-
169-44, which, in pertinent part, reads as follows: 

Interim instream flow standard for East Maui.  The Interim Instream 
Flow Standard for all streams on East Maui, as adopted by the 
commission on water resource management on June 15, 1988, shall 
be that amount of water flowing in each stream on the effective date 
of this standard, and as that flow may naturally vary throughout the 
year and from year to year without further amounts of water being 
diverted offstream through new or expanded diversions, and under 
the stream conditions existing on the effective date of the standard. 

No studies were conducted. No flow estimates were attached.



Difference in MGD from Honopou to Maliko on Three Ditches

Ditch 2011-2017
Gain or 

Loss 2018-2024

Gain 
or 

Loss

Haiku 4.7 Gain 0.5 Loss

Lowrie 0.3 Loss 0.25 Gain

Kauhikoa 1.41 Gain 2.33 Loss



Haiku Ditch between Honopou & Maliko



Lowrie Ditch between Honopou & Maliko



Kauhikoa Ditch between Honopou & Maliko









We request CWRM to conduct an IFS assessment to 
• Verify and ground-truth the current status of streams & diversions
• Characterize flows and habitat 
• Initiate monitoring 
• Establish IFS for streams in Haiku
• Provide guidance on restoration potential, ideally on a 
 stream-by-stream prioritized basis, so that we can better direct 
 resource protection & recovery investments
• What measures including and other than removal of diversions 
 are necessary to restore flows?
• Impacts from stream restoration on off-stream users
• Guidance on ways to optimize withdrawals (ground and surface)
 so as to minimize adverse impacts
• Where streams are fed by perched water, would basal withdrawals
 be less likely to affect streams & near-shore waters? 
• Consider Gingerich’s 4 recommended measures to improve 

understanding
• Continuous monitoring of selected streams & springs
• Aquifer test in Honomanu basalt with observation wells parallel & 

perpendicular to volcanic dike orientation to determine 
conductivity of dike complex

• Exploratory wells to confirm existence of unsaturated layer 
between upper and lower water tables

• Geologic logging of all additional wells drilled





Kailua Gulch

Ahupuaʻa: Puu o Maile

Feature: Stream

Comments: Stream rises at 4140 ft. 
elevation, flows to sea.

Lexicology: Kailua. PEM: two seas.

Source*: USGS 1957.

Quadrangle: 50-06

North: 202,750

East: 653,800

Coordinates: 20.887830 / -156.213364

Catalog No.: 229.23.001

Koai`e Gulch

Ahupuaʻa: Makaehu

Feature: Stream

Comments:

Courses 10-15 of the 
Makaehu/Makawao boundary run 
mauka along Koai`e ravine "to 
great spring of Kawaihou" (q.v.). 
Called "Kailua Gulch" (q.v.) on 
USGS Kilohana 1957 quad.

Lexicology: Koaiʻe. PEM: koaiʻe (Acacia koaia) 
tree.

Source: BC 27 (1:88); TM 2306.

Quadrangle: 50-11

North: 173,000

East: 628,300

Coordinates: 20.806109 / -156.288270

Catalog No.: 223.15.004

Puu Nianiau

Ahupuaʻa: Kalialinui

Feature: Cone, boundary point

Comments: Cinder cone in the Kula Volcanic 
Series. Elevation 6849 ft. North 
corner of Haleakala National 
Park.

Lexicology: Pu`u Nianiau PEM: Peaceful Hill

Source*: USGS 1957. 
Stearns & MacDonald 1942b.

Quadrangle
:

50-06

North: 202,750

East: 653,800

Coordinate
s:

20.887830 / -156.213364

Catalog 
No.:

229.23.001

Kailua





Maliko








Kahakapao Gulch
Ahupuaʻa: Haiku
Feature: Stream
Comments: The west fork of Maliko Gulch rises at about 5400 ft. elevation, joins 

Waiohiwi stream at about 1990 ft. to form Maliko stream.
Lexicology: 
Source: USGS 1957.
Quadrangle: 50-06
North: 185,550
East: 630,700
Coordinates: 20.840644 / -156.281155
Catalog No.: 227.01.034

Waiohiwi Gulch
Ahupuaʻa: Haiku
Feature: stream
Comments: The east fork of Maliko Gulch rises at about 4300 ft. elevation, joins 
 Kahakapao stream at about 1990 ft. to form Maliko stream.
Lexicology: Wai-o-hiwi. PE: Hiwi's water.
Source: USGS 1957.
Quadrangle: 50-06
North: 187,300
East: 632,600
Coordinates: 20.845449 / -156.275578
Catalog No.: 227.01.035

Maliko Gulch
Ahupuaʻa: Haiku
Feature: Stream
Comments: Stream begins at the junction of Kahakapao and Waiohiwi streams at 
 about 1990 ft. elevation, flows to sea. Maliko Gulch is the boundary 
 between Hāmākuapoko and Hāmākualoa districts, between 
Haliʻimaile 
  and Haʻikū ahupuaʻa.
Lexicology: Māliko. PEM: budding.
Source:  USGS 1954.
Quadrangle: 50-05
North:  218,950
East:  611,050
Coordinates: 20.932715 / -156.338501
Catalog No.: 227.01.033

Information via Ulu Kau. 
Other streams/gulches noted:  `Alelele
Hamakuapoko, Kuau, and Paholoi shown to west of Maliko.

Maliko









Kanemoeala Gulch  
Ahupuaʻa: Pauwela
Feature: stream
Comments: Stream rises at about 480 ft. elevation, flows to sea.
Lexicology: 
Source: USGS 1957.
Quadrangle: 50-06
North: 218.050
East: 616,250
Coordinates: 20.330491 / -156.324612
Catalog No.: 227.02.029

Note: 
Although Kanemoeala  is in a SWHU with Maliko, Lilikoi Gulch, a tributary to 
Kuiaha, is very close, and continues up by the “back” (Hana) side of Giggle Hill 
Park/4th Marine Division Park directly mauka. Based on examination of aerial 
photos and hillshades at large scale, it seems possible that present-day 
Kanemoeala and Lilikoi “tributary” to Kuiaha  could have been related at one 
time.)

*Information from Ulu Kau

Kanemoeala



Although Kanemoeala is included 
here with Maliko, it seems like it 
might be more closely related to 
Kuiaha, specifically Lilikoi Gulch.

4rth Marine Division 
Park

aka Giggle Hill

Lilikoi Gulch

Kanemoeala

Lilikoi Gulch

Kanemoeala





West Kuiaha   
collectively has 21 diversions

Huluhulunui Gulch
Stream rises at 2,000’ elevation.   “Many rootlets”
Joins Kapuaahoohui stream at about 1,080’ elevation to form Ohia Stream.

Kapuaahoohui Gulch
Stream rises at 1,680’ elevation. “The pig band”
 Joins Huluhulunui Stream at about 1,080’ Elevation to  form Ohia Stream

`Ōhi`a Gulch
Begins at junction of Huluhulunui and Kapuaahoohui streams at about 
1,080’ 
Joins Pauwela stream at about 240’ elevation “Ōhi`a tree”
Two holes in the gulch are said to have been made by the god Kāne, who 
thrust in his spear to get water for himself and for Kanaloa” (PEM 168)

Lilikoi Gulch
Stream rises at 1,400’ elevation.  “Liliko`i – passion fruit”
It is interrupted by a dam forming Pauwela Reservoir at 460’ elevation. 
Joins Pauwela Stream at about 195’ to form Kuiaha Stream.

Pauwela Gulch
Stream rises at 900’ elevation. “Hot soot”
Joins Lilikoi Stream at about 195’ elevation to form Kuiaha Stream

Kuiaha Gulch (aka West Kuiaha Gulch)
Stream begins at junction of Lilikoi and Pauwela Streams at 200’ elevation. 
Flows to the sea (per USGS 1957)

East Kuiaha 
has 5 diversions

East Kuiaha
Stream rises at 1,600’ elevation; flows to sea. (per USGS 1957)

Kuiaha



Kuiaha



Stearns & MacDonald identified Maliko and Kuiaha as perennial streams



A Hydro-powered saw mill used to exist on Kaili`ili, 
somewhere above Kapuaahoohui, roughly in this area or above,

(which would be toward the bottom of this picture)
(source Maui Hikina 59 Vol IIc)



Kaupakalua



Awalau 
Stream rises at 2,720’ elevation
Joins Kalakohi Stream at 885’ elevation to form `Ōpaepilau
“Young kava plant or many branches”

Kalakohi
Stream rises at 2,080’ elevation
Joins Awalau Stream at 885’ to form `Ōpaepilau

`Ōpaepilau
Stream begins at the junction of Awalau and Kalakohi streams at 885’.
Joins Kaupakalua Stream at 640’
“Rotten shrimp”

Kaupakalua
Begins at Kaupakalua Reservoir, at about 630’  elevation*
Flows to sea
Kaupakalua Reservoir formed by dam at 630’ elevation
 on Kaupakalua Stream
“Two ridgepoles”

Konanui 
(Stream between Kaupakalua and East Kuiaha)
Stream rises at about 760’ elevation
Flows to Sea

Information from UluKau.org, but source is USGS 1957.   Note that
Kaupakalua Reservoir is described as Formed by a dam on Kaupakalua Stream, 

but Kaupakalua Stream is described as starting from the reservoir

Kaupakalua & Konanui





Kauoha
The portion of Manawai`iao Stream above Hana Highway is or was
Diverted into Lowrie Ditch above its former junction with Manawai`iao
Stream at about 540’ elevation
“Order, command, etc.”

Manawai`iao 
Stream rises at 800’ elevation, flows to sea. 
Called Kauoha above Highway.

Holumalu 
Stream rises at 400’ elevation & flows to sea.

• Ulumalu and 
• Ōpāna (at this location) are not listed in Ulu Kau

Manawai
Stream rises at 480’ elevation, flows to sea.
“Water branch”

Manawai`iao



Manawai`iao





Maui Hikina  Table 1-a- Claims Registered for Hāmākua Poko, Hāmākua Loa and Ko'olau

Claimant 
&
Helu Ahupua'a

Register Book
 &
Page

Summary of
Claim Documentation Hale

Lo'i 
Kalo Auwai

Kihapai
Kula 

Mahiai 
Mahina 

Mala 
Moo 
Opu
Pa

Crops,
Activities,
and 
Resources
Identified

Disposition
N/A=Not Awarded
Mahele Award Book
&
Royal Patent

Claims Registered for Kauoha = Manawaiiao

Kanehoalani
Helu 5123

Kaupakalua
Kauoha=Manawai`iao
Kuiaha
more?

6:240

January 18, 1848
My kuleana are in the Ahupua'a of Kaupakalua, Maumau 
is my kuleana, gotten from Kamehameha I, when my 
kupuna lived on it.
There are kuleana at Ulukaa and Pohakii and in the forest 
at Kapuku, Kauoha and Poaiwi. These are my own 
kuleana.
There are also some below, that I cultivate from Makale, 
there is one lo'i, and at Kuiaha, there are 10 lo'i kalo.
At Kaupakalua first, Pohoiki is the name of my Kuleana. 
There is a dry land uala patch, a Pali with wauke, maia 
are also planted, and all the things needed for my living 
and for my wife, children, and loved ones. Here also is 
something that I forgot, an uala field at Kapahi, gotten 
from
Kamealoha.

- 11 - 3+

Loi Kalo 
Uala 
Wauke 
Maia

See Testimony

Naala
Helu 5494 B
See also Helu 6510 YY)

Keaaula 6:305
My kuleana is at Keaula. Maliko is the name of the ili. 
There are 15 lo'i kalo, several ulu trees, and one niu 
(coconut tree)

- 15 - - - See Testimony

Momona
Helu 5494 C Keaaula 6:305

At Keaula I, the ili is named Kipapa
There are 5 lo'i, and section of kula
That is my claim

- 5 - 1 - See Testimony

Napokoa
Helu 5494 D Keaaula 6:305

At Keaula I in the ili of Kapu, 
there are 10 lo'i, 
several ulu trees, several slopes planted with uala, also a 
kula
That is my claim at Keaula

- 10 - 4+ - See Testimony

Kilauea
Helu 6411

Keaaula 6:369 My kuleana is a Kihapai in Kipapa, at Keaaula. Within it 
are some lo'i and uala patches. Keonepahu is the
Konohiki. At Hamakualoa.

— 3 + — 2 +

Loi Kalo 
Uala

See Testimony



Uaoa



Uaoa



Uaoa Stream Diversions

Permit Abandoned
By  Request 11/17/2020
Never Constructed



Uaoa Bay Fishing Spots



Island Maui
Ahupuaʻa Keaali`i

Feature stream
Comments Stream rises at about 500 ft. elevation in 

Keali`inui, flows to sea. Called "Kealii 
Nui Gulch" on TM 2804.

Lexicology ke-aliʻi. PEM: the chief.
Source USGS 1957.

Quadrangle 50-06
North 215,500

East 636,000
Coordinates 20.923061 / -156.265415
Catalog No. 228.11.008

Keali`i

https://ulukau.org/hpn/?a=q&txf=txIN%7CtxIS%7CtxAH%7CtxFC&txq=stream&results=1&ssnip=txt&r=1&hs=1&e=-------en-20--1--txt-txTI%7CtxIN%7CtxIS%7CtxAH%7CtxFC-------


Keali`i





Kakipi (& Tributaries) - DiversionsKakipi



Ōpāna Gulch
Rises at 4,760’ elevation, under Pu`u o Kakae
Joins Halehaku at 575’ to form Kakipi
“Perhaps related to   ‘opā – to squeeze”
Halehaku
Rises at 2,640’
Joins Ōpāna at 575’ to form Kakipi
“master house”
Koale
Rises at 2,100’ elevation
Joins Halehaku at about 1,450’
Palama
Rises at 1,600’ elevation
Joins Halehaku at about 1,070’
“lama wood enclosure”
Pi`iloi
Rises at 1,600’ elevation
Flows to Kapalaalea Reservoir
Kapalaalea Reservoir is formed by a dam on Pi`iloi Stream at 580’
Maka`a Stream
Rises at about 1,420’
Joins Kaulu Stream at about 990’ to form Waihe`e Stream
Kaulu Stream
Rises at about 1,420’
Joins Maka`a Stream at about 990’ to form Waihe`e Stream
Waihe`e Stream
Begins at the junction of Maka`a and Kaulu Streams at about 990’
Joins Kakip Stream at about 575’
“Squid liquid”, “Water of Flight”
Kakipi
Begins at junction of Opana and Halehaku streams at 575’
Flows to sea
“1. Poi made of soggy taro, 2. Cabbage”
Kapala`alaea
Stream rises at about 560’
Joins Papalua Stream at about 320’
“The daub of red ochre”
Papalua Stream
Begins at Kapalalaea Reservoir, joins Kakipi Gulch at 35’ Info from UluKau.org









By Water
All Things
Find Life

Thanks! 





Spares



• Benthic Ecosystems
• There is some coral reef habitat in the subject area



• Critical Habitat



Threatened and Endangered Species Identified
Map from a Clemson University Study 



Aloha Kenneth and Hugh,

My husband, Maurice and I bought our property here in Maliko in 1985. It has a riparian boundary and that boundary was underwater 
for the first 15 years we lived here. The first ten years we had between 100 and 150 inches of rain per year. Our land had a thick layer 
of moss that acted like a sponge and held the water for weeks slowly releasing it into Maliko which kept it running all year round.

We had a 100 foot waterfall within 200 feet of our home and we weren’t able to hear our TV for months at a time, the roar was so loud 
at times.

That moss is gone now except for a few extremely shaded places and the stream is partially dry now too, only running after a 
significant storm. I currently have a neighbor who thinks I’m somehow to blame for the lack of rainfall and streamflow.

In those early days it rained every night and cleared up around 10 am and then we would experience fog and steam as the sun 
heated up the damp ground for about an hour or two until noon when we’d have good productive work days until 6 or 7 pm when the 
rain would start again.

There were a lot more trees on the slopes of Haleakala at that time. I have a clear view of that forested area that borders the 
watershed area. What kind of trees is unknown but it was dark green and the clouds formed right there. Large swaths of forest have 
been removed from that area. At this same time the jet stream moved and as Kenneth and Hugh observed, wind patterns changed.

Last year we had 20 inches of rain here on our property. The year before just under 15 inches. In June of this year, the year round 
portion of Maliko that’s been fed by springs all these years stopped running. This is the first time that has happened in the past 40 
years. We still have water in the pools but not enough to get it to spill into the next pool until it reaches the area where it goes 
underground.

Hugh, hearing that this happened once before in the 1800s gives me hope that things will return to “normal.”

I’m including this painting which was done in the 1800s by Edward Bailey and hangs at the Bailey House. I took this photo of the 
painting many years ago. It has darkened over the years and currently needs restoration. But it shows Maliko, much of it currently my 
property and Eve Hogan’s property and it appears dry like now only with much worse erosion than we have now since we have 
worked to control the drainage issues.
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