






















Hanehoi & Puolua Streams and 
their tributaries 

Major Diversions to be restored 

EXHIBIT  E-163

Monday, October 17, 2016



Hanehoi stream is diverterted by:

Wailoa & New Hamakua Ditches
E. & W. Hanehoi streams and their tributary, Huelo Stream 

are all separately diverted by Lowrie Ditch 
Hanehoi Stream, after its confluence with Huelo and W. 

Hanehoi stream, is diverted by Haiku Ditch

HANEHOI STREAM & TRIBUTARIES
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Wailoa Ditch Diversion- Hanehoi Stream (W-18) 191.6 

Water collected thru diversion 
grate (57” wide x 78” long)

Grate proposed to be sealed w/
bolted iron plate or concrete. 

• no plan given for maintenance of 
modified diversion structure 

• no plan for any adaptation needed 
for streamlife passage

Phase III project: no status report on 
needed permits 

view: downstream

MT EXH E-163; Photo  #1 
5/2016
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Wailoa Ditch Diversion (W-18) 191.6) 

Diversion structure 
W-18 spans Hanehoi 

stream channel. 
Minimal flow in 

stream- May 2016 
below ditch structure. 

flow collects in 
stagnant pond in 

foreground of picture 
MT EXH E-163; Photo  #2 

5/2016
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Wailoa Ditch Diversion-Hanehoi Stream (W-18) 191.6 
Diversion structure W-18

Hanehoi Stream
 

Sluice gate on stream 
channel. 

Gate open 1 in. or less 
allows minimal flow in 

stream past ditch 
structure.

 No adjustment to gate 
noted in A&B/EMI reports 

as of October 2016

MT EXH E-163; Photo  #3 
5/2016

Monday, October 17, 2016



Wailoa Ditch Diversion- Hanehoi Stream (W-18) 191.6 

Diversion structure 
W-18- showing East 

Hanehoi natural 
stream flow.

View is to upstream of 
diversion structure

MT EXH E-163; Photo  #4 
5/2016

Monday, October 17, 2016



Wailoa Ditch Diversion-Hanehoi Stream (W-18) 191.6 

E. Hanehoi stream 
immediately below 
Diversion structure 

W-18- showing 
stream bed with little 
flow except wet rocks 

downstream of 
diversion structure 
and stagnant pond

MT EXH E-163; Photo  #5 
5/2016

Monday, October 17, 2016



New Hamakua Ditch Diversion- Hanehoi Stream (NH-17) intake 264.6 
Hanehoi Diversion 

structure 
NH-17/ 264.6  

Dam & grate on East 
Hanehoi stream channel, 
several hundred ft. makai 
(downstream) of Wailoa 

intake 191.6. 
• proposed to fill grate area  

with concrete
• appears this intake has not 
had regular flows to divert.
• grate covered in debris 

(right side behind dam wall-
see next slide)MT EXH E-163; Photo  #6 

5/2016
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New Hamakua Ditch Diversion-Hanehoi Stream (NH-17) intake 264.6 
Diversion structure 

NH-17/ 264.6  

Closeup of existing grate on 
East Hanehoi stream channel. 
Intake grate is 88” across at 
dam end and much narrower 
(48” wide) at upstream end.

Grate is 24 ft long and covered 
in debris (May 2016)

• Portion of dam should be 
removed to facilitate flows and 

streamlife migration- not 
discussed in HC&S/EMI plan
• no plans for maintenance of 

structure discussed
Phase III project: no status report 

on needed permits.MT EXH E-163; Photo  #7 
5/2016
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New Hamakua Ditch Diversion-Hanehoi Stream (NH-17) intake 264.6 

Hanehoi stream, 
immediately 
upstream of 

Diversion structure 
NH-17/ 264.6  on 

East Hanehoi stream 
channel.  Stream 
bed overgrown w/
invasive plants w/ 

little flow

MT EXH E-163; Photo  #8 
5/2016
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East Hanehoi stream 
immediately 

downstream of 
Diversion structure 
NH-17/ 264.6 on 

East Hanehoi stream 
channel.  

• Stream bed overgrown w/
invasive trees and plants.

 
• No plan for cleaning or 

maintenance

New Hamakua Ditch Diversion-Hanehoi Stream (NH-17) intake 264.6 

Hanehoi stream bed 

below New Hamakua 

ditch 

MT EXH E-163; Photo  #9 
5/2016
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Lowrie Ditch Diversion- E. Hanehoi Stream (L-5) intake 240.6 

East Hanehoi stream at 
Lowrie Ditch

 
Diversion structure 

L-5/ 240.6 on East Hanehoi stream 
channel.  Huelo Community pipe 
(Intake 538.6) located upstream a 

few hundred yards.

•Intake grate proposed to be covered 
with iron plate or cement.

• no plan given for maintenance of 
modified diversion structure 

• no plan for any adaptation needed 
for streamlife passage

Phase I project: no status report on 
needed permits MT EXH E-163; Photo  #10 

5/1989
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Lowrie Ditch Diversion- E. Hanehoi Stream (L-5) intake 240.6 

East Hanehoi stream 
Lowrie Ditch intake 

• bypass pipes in diversion 
structure are only current 
source of East Hanehoi 
flow  above Hana Hwy

 
  • Pipes are subject to 

blockage on upstream side.

HC&S was asked to modify 
this diversion to allow 

native streamlife to travel.

8/2013

MT EXH E-163; Photo  #11 
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Lowrie Ditch Diversion- E. Hanehoi Stream (L-5) intake 240.6 
Close up of bypass pipes shown in previous slide. 

Pipes commonly get clogged.

MT EXH E-163; Photo  #12 
8/2013
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Lowrie Ditch Diversion- E. Hanehoi Stream (L-5) intake 240.6 

East Hanehoi stream at 
Lowrie Diversion 

structure
 

L-5/ 240.6 on East Hanehoi 
stream channel.  View 

upstream. 

Two 4” pipes (left side of 
diversion) carry water into 

a stagnant pond below 
diversion. This is only 

water that bypasses Lowrie 
diversion except during 

storms.

7/2012
MT EXH E-163; Photo  #13 
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Lowrie Ditch Diversion- E. Hanehoi Stream (L-5) intake 240.6 

East Hanehoi stream 
Intake Lowrie Ditch 

Far view, immediately 
downstream of Diversion 

structure L-5/ 240.6 
on East Hanehoi stream 

channel.  Stream bed 
overgrown w/ invasive 

plants.
EMI service road crosses 

stream bed (cement 
area)

MT EXH E-163; Photo  #14 
7/2012
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East Hanehoi stream pool 
above Diversion structure 

L-5/ 240.6 on East 
Hanehoi stream channel. 

 Huelo Community pipe 
(Intake 538.6) located 

upstream a few hundred 
yards in a small pool.

Pool Above Lowrie Ditch Diversion- E. Hanehoi Stream intake 538.6 

MT EXH E-163; Photo  #15 
8/2013

Monday, October 17, 2016



Lowrie Ditch Diversion- W. Hanehoi Stream (L-6) intake 242.6 
West Hanehoi stream 
intake at Lowrie ditch 

 Diversion structure 
L-6/ 242.6 on West 

Hanehoi stream channel.
• intake not included in May 
restoration plan, but now is

  
•Intake grate proposed to be 

covered with iron plate or 
cement.

• no plan given for maintenance 
of modified diversion structure 

• no plan for any adaptation 
needed for streamlife passage

Phase I project: no status 
report on needed permits 

 
MT EXH E-163; Photo  #16 

10/2009
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Lowrie Ditch Diversion- W. Hanehoi Stream (L-6) intake 242.6 

West Hanehoi stream 
intake at Lowrie ditch 

Far View of Diversion 
structure 

L-6/ 242.6 on West 
Hanehoi stream 

channel.  

 View is downstream of 
diversion intake. 

MT EXH E-163; Photo  #17 
10/2009

Monday, October 17, 2016



Lowrie Ditch Diversion- W. Hanehoi Stream (L-6) intake 242.6 

Spillway crossing at 
W. Hanehoi Stream 
over Lowrie Ditch

makai view

MT EXH E-163; Photo  #18 
10/2009

Monday, October 17, 2016
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A&B EXH C-01 Map
Red circle

shows where
E. & W. Hanehoi
Streams meet,

just mauka of Haiku 
ditch.

Blue circle is where W. 
Hanehoi and Huelo 
streams meet, just 

makai of Lowrie ditch

Shown on EXH C-01- 
A&B Map of streams 

and ditch system

E. & W. Hanehoi,
Huelo and Puolua 

streams each have a 
diversion intake @ 

Lowrie ditch
(red dots).

CRWM Maps should 
indicate all diverted 
stream branches

MT EXH E-163 Map #1 
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Lowrie Ditch Diversion- Huelo Stream (L-7) intake 155.6

Huelo stream intake at 
Lowrie ditch 

 Diversion structure 
L-7/ 155.6 on Huelo 

stream channel. 
• intake not included in May 
restoration plan, but now is

  
•Intake grate proposed to be 

covered with iron plate or 
cement.

• no plan given for maintenance 
of modified diversion structure 

• no plan for any adaptation 
needed for streamlife passage

Phase I project: no status 
report on needed permits 

 
 5/1989

MT EXH E-163; Photo  #19 
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Lowrie Ditch Diversion- Huelo Stream (L-7) intake 155.6

Huelo stream intake at 
Lowrie ditch 

 View down Lowrie ditch 
of diversion structure 
L-7/ 155.6 on Huelo 

stream channel.  

MT EXH E-163; Photo  #20  
10/2009

Monday, October 17, 2016



Lowrie Ditch Diversion- Huelo Stream (L-7) intake 155.6

Huelo stream intake at 
Lowrie Ditch

Spillway over 
Lowrie Ditch
mauka view

MT EXH E-163; Photo  #21 
10/2009

Monday, October 17, 2016



Lowrie Ditch Diversion- Huelo Stream (L-7) intake 155.6

Huelo stream intake at 
Lowrie ditch 

 Close View of Lowrie 
ditch intake dam and 

grate L-7/ 155.6 on Huelo 
stream channel.  

This stream should be 
added to CWRM maps

MT EXH E-163; Photo  #22
 10/2009

Monday, October 17, 2016
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Figure 13-9.  All registered diversions and EMI minor diversions identified in the Hanehoi hydrologic unit (Source: East Maui 
Irrigation Company, 1970; State of Hawaii, Commission on Water Resource Management, 2008e). 

 

Huelo stream 
& intake actually exists, 

but is mislocated on 
CWRMʼs IFSTAR Map 

for Hanehoi Unit (2008).

Puolua stream is 
incorrectly

labelled “Huelo Stream” 
on this map.

They are not the “same 
stream”

See A&Bʼs  EXH C-01 
map in Slide 20 for 
correct locations.

Lowrie Intake 155.6 (L-7) 
is shown on this CWRM 
IFSAR map on what is 
really Puolua stream 

intake (L-7a). 
this stream is mislabelled 

“Huelo” stream.
 Huelo stream is added in 

(green line) on this 
map.This is where intake 
155.6 is located. Only E.& 
W. Hanehoi and Puolua 
streams were shown on 

original map
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MT EHB E-163  Map #2 
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Maui County Plat Map 
2-9-09 

Clearly shows three 
streams crossing Lowrie 

ditch

Lowrie Ditch (Blue) & three 
streams that are diverted 

by the ditch. 
  

 East Hanehoi stream 
(brite green) crosses 

Lowrie ditch at intake L-5.

West Hanehoi stream 
crosses Lowrie ditch at 

intake L-6. 

Huelo stream (dark green) 
crosses Lowrie Ditch at 

intake L-7.

Puolua stream is on Plat 
map 06 so it does not 

show here.

Hana Hwy is red

L-6
 W. Hanehoi

intake 

L-5
 E. Haneho

intakei

L-7
 Huelo
Intake

MT EHB E-163 Map # 3
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County Plat Map 
2-9-06

Huelo Stream Lowrie 
Intake 155.6 (L-7) (blue 

circle) is shown.
 

Puolua stream intake on 
Lowrie Ditch is circled in 

red.

They are two completely 
different streams with 
separate diversions

 
Huelo stream is not shown 
on CWRM maps but is on 
Plat maps and EMI maps

MT EXH E-163 Map #4 

Monday, October 17, 2016



New Haiku Ditch Diversion-  Hanehoi Stream (H-3) intake 217.6 

Hanehoi stream immediately up 
stream of Diversion structure H-3/ 
217.6 on Hanehoi stream channel.  

Grate on left transports stream 
water to New Haiku Ditch tunnel. 

Concrete dam blocks downstream 
flow and becomes filled up with 

large rocks.

West and East branches
of Hanehoi stream join

just mauka (upstream) of the 
Haiku Ditch diversion & become 

one stream (Hanehoi) 

MT EX #23 
5/2016
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New Haiku Ditch Diversion- E. Hanehoi Stream (H-3) intake 217.6 

Close view of Haiku intake 
grate on Hanehoi stream. 
Part of Diversion intake 

structure 
H-3/ 217.6 on Hanehoi 

stream channel. 

• grate proposed to be sealed 
w/steel plate or concrete

•  dam needs modification to 
allow stream life migration 

• modification needed to allow 
larger rocks to move naturally 

downstream.
• stagnant water collects in 

lower diversion trough (Phot 
24-aMT EXH E-163; Photo  #24

5/2016

Monday, October 17, 2016



New Haiku Ditch Diversion- E. Hanehoi Stream (H-3) intake 217.6 

MT EXH E-163; Photo  #24-a
7/2016

Hanehoi stream intake at New Haiku 
ditch 

 New Haiku ditch intake dam has a lower level 
that has been filled with stagnant water since 

the sluice grate has been open at H-3 
diversion (July 2016 view)

• stagnant water can breed large mosquito 
population 

• this area should be modified to allow water 
to drain and streamlife to migrate  

Monday, October 17, 2016



New Haiku Ditch Diversion- E. Hanehoi Stream (H-3) intake 217.6 

New Haiku Ditch 

Hanehoi stream 
Diversion structure 

H-3/ 217.6 on Hanehoi 
stream channel.  Sluice 
gate completely closed. 

(May 2016) Only minimal 
flows bypassed H-3 
diversion structure.

Gate opened June 2016,  
now large stones piling 

up along dam and 
opening

MT EXH E-163; Photo  #25
5/2016

Monday, October 17, 2016



New Haiku Ditch Diversion-  Hanehoi Stream (H-3) intake 217.6 

New Haiku Ditch 
Hanehoi stream 

 Makai view of mostly dry Hanehoi 
stream immediately downstream 

of New Haiku diversion intake 
217.6 (H-3) in May before sluice 

gates opened .
EMI owns overgrown stream bed 

and does not maintain. 

Some flow enters the Hanehoi 
stream since the sluice gate was 

opened in June 2016 but it is 
beginning to erode the left bank, 
since the gate concentrates all 
flow on that side of the stream

MT EXH E-163; Photo  #26
5/2016

Monday, October 17, 2016



Puolua Stream
Diversions

Puolua stream is diverted by:
New Hamakua

Lowrie &
Haiku Ditches

Monday, October 17, 2016



 New Hamakua Ditch Diversion- Puolua Stream (NH-17a) intake 

New Hamakua Ditch
Puolua stream

Puolua flow is captured directly 
into the New Hamakua Ditch.

New Hamakua Ditch and EMI 
service road would need 

modification to allow flow to 
continue makai

Stream “over pass” is proposed 
for Puolua intake NH-17-a

• no plan to allow any migrating 
streamlife 

• Phase IV project. 1 to 2 years in 
future. No update on permit statusMT EXH E-163; Photo  #27

5/2016

Monday, October 17, 2016



 Lowrie Ditch Diversion- Puolua Stream (L-7a) intake 
Lowrie Ditch

Puolua stream

Puolua flow is captured directly  
into the Lowrie Ditch with no 

grate structure. Stream is 
essential to Huelo community

Lowrie Ditch and EMI service 
road would need modification 
to allow flow to continue makai

• Stream “over pass” is proposed 
for Puolua intake L-7-a

• no plan to allow any migrating 
streamlife 

• Phase IV project. 1 to 2 years in 
future. No update on permit status

Puolua Stream bed flowing 
into ditch 

Lowrie ditch 

MT EXH E-163; Photo  #28
3/2015
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Lowrie Ditch
near Puolua stream

Lowrie Ditch has open 
sections and tunnel 

sections.
A dirt  EMI service road 

runs just makai (to right) of 
the ditch

MT EXH E-163; Photo  #29 
3/2015

Monday, October 17, 2016



 Lowrie Ditch Diversion- Puolua Stream (L-7a) intake (Oct 2009)

Lowrie Ditch
Puolua stream

For decades these two 
leaky 4” pipes ran under 
EMI service road to a 8”  
PVC pipe and provided 
the only downstream 

flow into Puolua stream 
past Lowrie Ditch intake.

Pipes were often 
clogged. 

EMI replaced pipes with 
8 inch pipe in 2015 

MT EXH E-163; Photo  #30
10/2009
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Video of Lowrie Ditch
at Puolua stream 

intake 

Video shows how a 
portion of Puolua flow is 
channeled towards new 

8 inch wide bypass 
pipe, while the 

remaining flow is 
captured directly into 

the Lowrie Ditch.
Video 3/2015

MT  EXH E-163 Vid #1 
3/2013

Monday, October 17, 2016



 Lowrie Ditch Diversion- Puolua Stream (L-7a) intake (March 2015)

Lowrie Ditch
at Puolua stream

Lowrie Ditch flows 
under new 8” bypass 

pipe and into a tunnel.
A dirt EMI service road 
runs along ditch, and 

Puolua stream 
continues makai of the 

road

EMI service rd.

Puolua stream

MT EXH E-163; Photo  #31 3/2015

Monday, October 17, 2016



Lowrie Ditch
at Puolua stream

Puolua stream was modified to 
create a channel for a portion of 
stream water to flow into new 8” 
bypass pipe  that passes under 

the EMI service road and 
empties into Puolua stream 

makai of the road

• after months of storm surges 
the bypass pipe entrance and 
channel leading to pipe are 

clogged w/ debris 32-a
• No access keys are offered 

residents to facilitate 
maintenance and they must 

hike in

Channel
to bypass

 pipe  

MT EXH E-163; Photo  #32
3/2015
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MT EXH E-163; Photo  #32-a

Narrow channel leading to Puolua bypass pipe can
 become clogged w/ debris

View after debris recently cleaned 

 Lowrie Ditch Diversion- Puolua Stream (L-7a) intake (October 2016)

Monday, October 17, 2016



Lowrie Ditch
Puolua stream bypass pipe

Makai end of new 8” bypass 
pipe that currently passes 

under EMI dirt service road 
and conveys stream water 

into Puolua stream.

Puolua stream has a bend 
where dirt road crosses and 
restoring the stream across 
the service road will require 
a concrete area for stream 
flow and native stream life

 

MT EXH E-163; Photo  #33
3/2015

Monday, October 17, 2016



Lowrie Ditch
Puolua stream intake 

L-7a

Far view of Lowrie Ditch 
intake at Puolua stream.

Overgrown Puolua 
stream bed (owned by 
EMI) is in foreground. 
Bypass pipe passes 
under service road & 

empties into stream (red 
circle.)

Road would need to be 
modified if stream flowed. 
Blue  line shows natural 
curve in stream channel

MT EXH E-163; Photo  #34
3/2015
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 Puolua stream just 
upstream of Lowrie 
Ditch Diversion L-7a

Puolua stream bed and 
surrounding land are all  
“owned” by EMI/A&B, 
who do not maintain 
the stream channel.

It is choked with alien 
species and fallen 

trees, impeding stream 
flows.

MT EXH E-163; Photo  #35
3/2015

Monday, October 17, 2016



 New Haiku Ditch Diversion- Puolua (H-4) intake (2/2009)

Haiku Ditch Intake
at Puolua stream

Puolua stream channel 
is dammed and passed 

through a grate into 
New Haiku Ditch 

tunnel.
  Bypass pipes (red circle) 

at this diversion allow 
some water to return to 
stream as does an open 

sluice gate  
MT EXH E-163; Photo  #35

2/2009
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 New Haiku Ditch Diversion- 
Puolua (H-4) intake 

EMI Sluice Gate on Puolua Stream
Feb 2009

• gate has been opened completely as of June 2016 
• grate behind dam proposed to be sealed with plate or 

concrete
• other areas of diversion need to be modified, but there has 

been no consultation with community

Area appears to have been 
cleared and cleaned by EMI for 2009 CWRM visit.

 Usually, area is very overgrown 
(next slide)

MT EXH E-163; Photo  #36
2/2009

• Phase I project.  No update on permit status

Monday, October 17, 2016



 New Haiku Ditch Diversion- Puolua (H-4) intake (4/2011)

Haiku Ditch Intake
gate at Puolua stream

Same sluice gate as last slide, two 
years later- April 2011- on Haiku 
Ditch/Puolua intake.(same white 
bucket on diversion gate handle)

Passing of two years has brought no 
regular maintenance by the 

landowner EMI/A&B.

Visits by CWRM to Puolua stream to 
monitor IIFS compliance ended in 

2009.

• Intake currently (10/2016) 
in this overgrown condition due to no 

EMI maintenance

MT EXH E-163; Photo  #36
4/2011
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 New Haiku Ditch Diversion- Puolua (H-4) intake (4/2011)

MT photo: 4/2011
Haiku Ditch Intake

gate at Puolua stream

View downstream to Haiku 
Ditch/Puolua intake wall 

(arrow) buried under fallen 
Roseapple trees.

No regular maintenance of 
stream channel by the 

landowner EMI/A&B. This 
must be part of stream 

restoration plan.

Visits by CWRM to Puolua 
stream to monitor IIFS 

compliance ended in 2009.

MT EXH E-163; Photo  #39
4/2011
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Feb 2009 
Puolua Stream 

Waterfall and pool just 
upstream of Haiku Ditch on 

EMI/A&B land.

This pool once had 
recreational use by local 

families, but the stream bed 
is now overgrown

MT EXH E-163; Photo  #40
2/2009
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Conclusions:
• W. Hanehoi and Huelo Lowrie Ditch stream diversions need 
to be clearly noted on CWRM Maps. They are tributaries of 

Hanehoi stream and have CWRM registered Major 
Diversions (L-6 and L-7 on EMI map) 

• Maintenance of abandoned stream diversion structures and 
stream channels and needs to be addressed in the 

restoration plan.

• Puolua/New Hamakua and Puolua/Lowrie diversions will 
need modifications of the EMI service roads. Possibly other 

diversions as well.

• The dam structure on Hanehoi and Puolua streams @New 
Haiku ditch will likely need to be modified to let large stones 

travel along stream.

Monday, October 17, 2016


































































































































