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SUMMARY SHEET

The Waimanalo Watershed Plan, prepared as a Joint effort by the
U.S. Department of Agricuiture - Soi! Conservation Service (SCs),
State of Hawall - Department of Land and Natural Resources
(DLNR), and Windward Oahu Soll and Water Conservation Distrlict,
was developed to optimlize use of the prime agricultural lands In
Waimanalo and ensure +he viabillty of diversiflied agriculfure in
+he area. The Waimanalo Watershed Plan recognized the fragile
condltion of the Maunawili Ditch System, +he major source of
Irrigation water to the Walmanalo Watershed, and thus recommended
rehabl {itation of +he exlisting system. As part of the formal
Watershed Agreement between the SCS and DLNR, t+he improvements fo
+he Maunawlll] Collection System are +he responsibliilty of DLNR.

Much of the existing Maunawi|l Ditch System has been Iin operation
for over 100 years and has performed adequately throughout most
of its history. However, with +he proposed agrlcultural
development 1n the Walmanalo area, increased demands have been
placed on the reltabi!ity and performance of the system. The
proposed improvements should make the system less vulnerable fo
breakdown and more efflclent 1n transporting high-qual ity
irrigation water. The intent of thls project Is to minimlze
losses from the existing transmission system so that t+he required
irrigatlon water flows necessary to support the Walmanalo
Watershed Plian can be attalined.

The project Is situated along the slopes of Maunawli! Valley In
+he Koolaupoko District on the island of Oahu. The Maunawlll
Dltch System lies entirely In lands owned by the Harold K. L.
Castle Trust Estate, and leased to the Kaneohe Ranch Co., Ltd.
and Hawall Sugar Planters' Assoclatlion. The slite is In
Conservation lands and 1s part of the Walmanalo Forest Reserve.

Maunawlll Valley Is primarlly drained by two perrenial streams,
+he Maunawlil and Kahanaiki Streams and t+helr numerous
+ributaries. The two streams are the major contributors of flow
Into Kawalnul Marsh, a eritical wetland and Speclal Management
Area. The Maunawili Ditch System Intercepts virtually all of the
dry-weather flows of the Ainoni, Makawao, and East Maunawlill
Streams (aj! Fributarles of Maunawlll Stream) above the 440-480
¢+. elevation., The Clark, Fault, and Korean Tunnels and the
Pikoakea Spring are the major dry-weather streamflow sources 10
+he affected streams, and Thus provide mos¥ of the dry-weather
flow diverted by the ditch +o Walmanalo.

The effects of The proposed Improvements on t+he Maunawill.
Watershed and Kawainul Marsh appear to be minimal. The increased
yleld to Walmanalo as a resul?t of the proposed improvements 1s
projected to be about 2.4 MGD durlng high demand perlods, an
increase of 0.7 MGD more than 1s presently wlthdrawn from
Maunawlll. No additional water source development Is proposed In
this project. The Increased yleid will be the result of
minimlzing losses t+hrough the ex1sting transmission system.
(Based on field measurements, [t 15 estimated that about 2.7 MGD
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are diverted by +he flve exlsting {ntakes. Of *thls flow,
approximately 1.0 MGD (38% of the total inflow) s lost +hrough
leakage from the existing ditch system.) Field observations
indicate that most of the water currently teaklng out of the
system never re-enters the stream, but instead Is consumed by the
lush vegetatlon along t+he ditch system and 1s lost through evapo=
transpiration. Therefore, no signiflcant effects on streamflow
are anticlpated.

Based on avallable information, no endangered species of flora or
fauna are belteved 40 inhabit the area along the project slife. No
archaeological sltes are belleved to be endangered by the
proposed project. Any sltes or artifacts which may have been
present at +he prolect area were probably destroyed during the
inittal construction of the Maunawlll Ditch System.

The proposed project Is essentlal for the implementation of the
Walmanalo Watershed Pian. It will satisfy the Watershed
Agreement requirement of providing 2 reliable source of water to
Waimanalo and to secure Federal funding of 504 matchlng funds for

‘a $12 milllon project to upgrade the Waimanalo lrrigation System.

The Improvements wlll enhance agricultural development and
productivity in Waimanalo. The result of not implementing the
Waimanalo watershed Pian Is +hat the viablllty of dlversified
agriculture In Walmanalo would decline whlle pressures o
urbanize prime and important farmlands would lIncrease.
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DESCRIPTION OF THE PROJECT
A. Purpose of the Project

The maln objective of t+hls project Is to provide a
dependable, hligh-quality Irrigation water supply to support
agricultural operatlions in the Waimanalo area. The existing
Maunawili Ditch System Is old, and requlires conslderable
amount of malntenance to remain coperational. ExlIsting
wooden flumes are especlally vulnerable to vandalism,
leakage and damage and are the major causes of operatlional
problems. Sudden fallure of any one of the flumes would
result In the disruption of irrlgatlon service to the
agricultural operations In Walimanalo.

The Walmanalo Watershed Plan, prepared as a Joint effort by
+the U.S. Department of Agriculture - Soll Conservation
Service (SCS), State of Hawall - Deparitment of Land and
Natural Resources (DLNR), and Windward Oahu Soll and Water
Conservation District, was developed to optimize use of the
prime agrlcultural lands In Walmanalo and ensure the
viabliity of diversified agriculture In the area. Thirty~
four alternative plans were consldered. The recommended
plan selected for implementation will uitimately Involve a
total of 1252 acres of land (Including over 100 farm units)
40 be serviced by an Improved Irrigatlion system.
Improvements In Walmanalo wlll Include the Installation of
a plped Irrigation water distribution system provliding
contlnuous service at full supply to 890 acres. A deep, 60
milllon gallon reservolr will be used for storage,
regulatlon, and nematode control. Additional Irrigation
water will be obtalned from the Board of Water Supply
system, and from the Waimanalo Sewage Treatment Plant
(treated sewage effluent).

Under the recommended Walmanalo Watershed Plan, tThe
estimated net amount of irrigatlion water necessary to
satisfy crop requirements Is 725 mliltion gallons per year.
Of this total, 575 milllon gallons per year Is to be
supplied by the Maunawlll Ditch System. During high demand
periods, It Is estimated that a sustained flow of 2.4 MGD
Is required for optimal system operation. During low
demand perlods, little water will be needed from Maunawlli.
Through system management, and especlally wlth the added
flexibjlity provided by the proposed storage reservoir, the
Walmanalo Irrlgation system will be much more efficlent and
rellable.

The Walmanalo Watershed Plan, recognlzed the fraglle
conditlion of the major Irrigation supply to the Walmanalo
Watershed and thus recommended rehabilitatlon of the
exIsting Maunawili Ditch System. As part of the formal
Watershed Agreement between the SCS and DLNR, the
Improvements to the Maunawill Collection System are the
responsibility of DLNR. The proposed project will
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rehabilltate and upgrade the exlstlng ditch into an
efflclent, low-malntenance water collection and conveyance
system.

B. Existing System

The Maunaw!ll DItch was constructed In 1878 by the
Waimanalo Sugar Company to carry Irrigation water from
Maunawl|lil Valley to the Walmanalo area. The Walmanalo
Sugar Company remained in operatlion until 1947. The
Waimanalo Agricultural Development Company was subsequenty
formed and acqulired the water |lcenses for the Maunawli ||
Ditch System. |In 1953, the llicenses explred and the
Territory of Hawall, now the State of Hawall, had
Jurlsdliction of t+he System. Since then, the State has been
maintalning and operating the System and providing
irrigation water to the farmers In the Waimanalo Area at
low cost.

The Maunawlli Dl+ch System [s the primary source of
irrigation water for the Waimanalo Area. The system
currently dellvers an average of about 1.7 milllon gallons
per day from Maunawllil Valley +o Walmanalo thru the Anlanli
Nul Tunnel. Hlstorical records Indicate that the average
flow from Maunawlll was between 3 and 4 mllllion gallons per
day when the Walmanalo Sugar Company was In operation.

The DItch System conslists of over 16,000 ft+. of llned and
unlined ditches, tunnels, and elevated wooden flumes. (See
Figure 1=-1). The System Intercepts much of the stream and
spring or tunnel flows above +he 400 ft+. elevatlon In
Maunawill Valley. Spring or tunnel flows constltute
virtually al!l of the dry-weather flow within the dItch.

The major feeder sources Into the dltch are +he Clark,
Fault, and Korean Tunnels, Pikoakea Spring, and Maunawlill,
Atnonil and Makawao Streams.

Elevated wooden flumes act as aqueducts, carrylng water
over adverse terraln, primarily across gulites and along
+he sldes of steeper slopes.

The exlisting system utllizes a total of 21 wooden flumes.
Ten other flumes and connecting ditch system located on the
Kaneohe side of the valley were abandoned in the 1950's
when two of the major flumes were heavlly damaged and
because of thelr remote location, considered unfeaslible to
repalr. The abandoned portlion of the system formerly

col lected water from Omao Stream and Cooke Tunnel.

The wooden flumes appear to be the "weakest 1ink™ In the
exlisting Maunawl!lli Ditch System. The flumes are old and
require constant maintenance to remain functlonal. Many of
the flumes span across gullles and/or streambeds making
t+hem especially vulnerable +o stormflow damage. VYandallsm
has also been a problem. A breakdown In any one of the

2
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flumes would result In significant losses of irrigation
water. The remote locatlons of most of the flumes make
+hem inaccessible to motor vehlcles, and therefore, make It
even more difficult to conduct repair operatlons,

Materials and equipment must be hand-carrled to the site,
often over relatively treacherous terrain.

Most of the exlisting Maunawill DItch System is composed of
unlined, earth ditches. These ditches are basical ly man-
made streams whlch are hydraulical iy Inefficlent In terms
of transmitting water with minimal losses. Leakage thru
the earthen ditch walls and bottom are signiflcant,
conslidering the tota! length of unlined ditches, especlally
during dry weather perlods when ditch flow Is low and
surrounding solls are unsaturated. Theoretical leakags
losses through the unlined ditch sections are estimated to
be 120 gal lons per day per |inear foot of unlined ditch.
(Based on 4 foot wlde ditch and 2.0 inch/hr., inflltration
rate.) With the estimated 10,000 LF of unlined ditches,
Infllt+ration leakage losses could be in the order of 1.2
MGD. As part of this study, flow measurements were made
along the ditch system and showed slgnificant |eakage
losses along the transmisslion system. Losses at the time
of measurement were estimated to be about 1.0 MGD or about
384 of the total infiow diverted by the system.

The unlined ditch sections are also unstable; subject to
channe! erosion and accretlon. Accumulation of eroded
sedIments at certaln sections restrict the carrying
capaclty of the system and require perlodlic maintenance to
restore the flow rate., Leakage over eroded ditch sides
occurs and result in significant losses 1f left unchecked.

Open ditches, both lined and unl ined, present a secondary
problem for the exlisting Maunawil| Ditch System. The open
dltch sections are exposed to surface runoff which often
carry debrlis, sediments, parasltlc organlsms, and other
contaminants that degrade the quality of the frrigation
water.

Debrls entering the ditch system thru open channel sections
often accumulate and create blockages which result In
overflowing of the upstream reaches and loss of irrigation
water. Frequent removal of debris Is required to prevent
+he formation of major blockages in the ditch system.

Plant-parasitic nematodes In the Irrigation water have been
a problem for farmers serviced by +he Waimanalio Irrigation
System. The nematodes may cause extensive crop damage;
decreasing farm production. [Infestation of nematodes also
jeopardize the U.S. Department of Agriculture certificatlon
for export of plant products fo out-of-state markets. For
+his reason, many of the farmers have been forced to use
Board of Water Supply domestic quallty water o assure that
thefr Irrigation supply Is nematode~free. Studies by the

4
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Universlity of Hawall have indicated that plant=-parasitic
nematodes most probably enter the open ditch system during
periods of storm runoff. Runoff from agricultural fields
are more }lkely to contaln the particular "problem" speclies
of nematodes than runoff from forest areas.

C. Proposed Project

The exIsting Maunawll] Ditch System has been In operation
for over 100 years and has performed adequately for most of
1+s history. However, with the proposed agricultural
development In the Waimanalo area, Increased demands have
been placed on the rellablility and performance of the
system. The proposed improvements should make the system
less vulnerable to breakdown and more efficlient In
transporting high-quality irrigation water.

In +he Walmanalo Watershed Plan, the U.S. Soll Conservatlon
Service has developed the irrigation system 1o operate
based on a sustalned dry-weather flow of 2.4 MGD. The
Intent of this project Is tominimize losses from the
exis+ing transmission system so that the required
irrigatlion water flows necessary to support the Waimanalo
Watershed Plan can be attained.

The proposed projJect will | focus on the following Items
{(Iisted In order of Importance):

1. Make the System less vulnerable to sudden breakdown.

- Replacement of existing wooden flumes with more
durable structures.

2. MinImize leakage losses thru system

- Stabillze unlined ditch sections; eg. Install
Iintng, replace with plpes or other condulfts,
reinforce critical ditch banks where breakdown would
result in "spillover™.

3. Prevent the Intrusion of undesirable matter Into the
Irrlgation system; Il.e., debris, sediments, pesticides,
parasitic organisms (especlally plant=-parasitic
nematodes), and/or fertillzers.

- Provide closed system (covered ditch or plped},
especlal |y where Intruslon Is probable.

4. Reduce malntenance requlrements and make the System less
vulnerable to vandallsm.
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Based on the above priorlities and depending upon avallable

funding, the proposed project shall Include the fol lowing
(See Figure 1-2):

1.

Rep lacement of all 21 exIsting wooden flumes wlth more
durable structures; typlically Inverted siphons
constructed of reinforced concrete Inlet and outlet
structures and steel plpe conduits supported on
concrete plers, or elevated or ground level flumes
constructed of full or half section corrugated metal
pipe supported on concrete plers.

Provide channel lining In approximately 25% of the
unllined ditch lengths. Proposed lining material Is
elther half section corrugated metal plpe, or concrete
or concrete-rubble masonry.

Instal | enci{osed conduit system In unlined ditch
sectlion downslope of agricultural lands (portion
between Flume nos. 6 and 7), to prevent Intrusion of
plant parasitic nematodes, chemlical and sediment
runoff. Approximately 2000 LF of 24-inch dlameter
corrugated meta! pipe and manhole structures are
proposed. '

Instal lation of access roads for construction and
malntenance operations. Roadways shal | generally
follow existing or former unimproved tralls and
pathways.
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DESCRIPTION OF THE ENYIRONMENT
A. Locatlion

The project is located along the slopes of Maunawlll Valley
In the Koolaupoko District on the Isiand of Oahu. Most of
the project site Is IImited within the Immediate vicinity
of the 400 f+ elevation contour along the southern siopes
of the valley. See Flgure IIl-1.

B. Land Ownership

The Maunawl!l Ditch System lles entirely in lands owned by
the Harold K. L. Castle Trust Estate. The land Is
designated by tax map key numbers 4-2-10:1 and 4-2-10:4.

These large parcels are leased to the Kaneohe Ranch Co.,
Ltd. and Hawali Sugar Planters! Assocliation respectively.
Water I|s purchased by the State of Hawall from the Kaneohe
Ranch Co., Ltd. on a year-to-year basis. See Figure |1-2,

C. Topographical Characterlistics
1. Geclogy

The Maunawill Ditch System is located on remnants of
the Koolau Volcano caldera structure. Following the
Koolau Yolcanics era was a perlod of extensive erosion
and elevated sea levels, accounting for layers of
alluvlal and calcareous materlal. Renewed volcanic
activity from the more recent Honclulu Volcanics
resulted in scattered volcanic formatl!ons over alluvial
and sedimentary layers. See Figure I[=3,

2, Soll

The solls In the projJect area include soll types from
the Kaneohe, Lolekaa, and Walkane serles. See Figure
I1-4, Selected soll characterlstics are shown .in Table
[1-1. The solls to be encountered are primarily silty
clays or slilty clay loams. Permeablllty for these
solls should be moderately rapid. Soll runoff should
vary from slow-medlum for areas designated KHMC, medlum
rapld for areas designated KHME and KHMF, raplid for
areas deslignated LoE, and rapld-very rapid for solls
designated WpF. The eroslon hazard should be sllght
for areas designated KHMC, moderate-severe for areas
deslignated KHME and KHMF, and severe for areas
deslgnated LoE and WpF.
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