
INTRODUCTION 

The Ewa Villages Development is a City & County of Honolulu, Department of Housing 
and Community Development (DHCD) project planned for a 606 acre site at 'Ewa on 
O'ahu. When completed, this project will provide housing, a school, parks, an 18-hole 
golf course, commercial facilities, and civic facilities. The project site includes, along its 
western portion, Kaloi Stream. Development plans call for the realignment of Kaloi 
Stream through the site and the construction of a drainage way having a higher and more 
appropriate capacity than the existing stream. This report attempts to address 
environmental concerns which might be raised relative to Kaloi Stream and 
requirements for stream alteration under Federal Law, Section 10 of the Rivers and 
Harbors Act, and Sections 401, 402, and 404 of the Clean Waters Act, and State law and 
administrative rules. 

DESCRIPTION OF KALOI STREAM 

Kaloi Stream arises along the southeast end of the Wai'anae Range of leeward O'ahu 
from several gulches located directly east of Pu'u Manuwahua (location of several 
broadcast and communication towers) to the south slopes of Pu'u Ku'ua. The southeast 
slopes of Pu'u Makakilo (including the quarry areas and Hunehune Gulch) feed into 
Kaloi on the 'Ewa Plain above the project site. The drainage basin above the railroad 
right-of-way which forms the south boundary of the Ewa Villages project site was 
calculated by Belt Collins & Associates (1987) to be 7.78 sq. miles. This latter report also 
calculated the peak flow for a 100-year flood interval (Q100) to be between 7,050 and 
7,200 cfs at the railroad right-of-way. 

The stream bed of Kaloi Stream is natural appearing above the H-1 Federal Highway, 
although some branches are confined by man-made berms. Pipe culverts occur where 
cane access roads cross the narrow channels. Flowing water was present in the stream 
bed at the USGS flood-stage gage on the north branch when viewed on October 28, 1992. 
However, this water had disappeared before the point downstream where culverts pass 
under the cane road beside the H-1, presumably infiltrating into the stream bed. 

For a distance of 0.5 mile or so below the H-1 Federal Highway the stream bed of Kaloi 
Stream is rock and boulder filled, lying well below the elevation of the surrounding land. 
Embankments, lined with koa-haole (Leucaena leucocephala), separate the stream 
channel from adjacent sugar cane fields belonging to Oahu Sugar Co. (OSCo). As it 
passes generally southward through these cane fields, the stream increasingly resembles 
an irrigation ditch. The channel narrows and is densely overgrown with Guinea grass 
(Panicum maximum). Indeed, within this segment below Farrington Highway, Kaloi 
Stream becomes a ditch used to convey irrigation water from pumps and reservoirs to 
sugar cane fields in the lowlands northwest of 'Ewa Beach. Flowing water is present 
when irrigation needs are being met. Presumably at other times, the ditch is dry, although 
small isolated pools may remain. Small fish (top-minnows, Family Poecilidae) were 
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observed on October 19, 1992 in this part of the stream. However, these may not be 
resident, instead having been washed in with the irrigation flow from a reservoir 
elsewhere. 

In the vicinity of the Ewa Villages project, the stream bed, very much confined by high 
berms, appears only a little below the elevation of the adjacent fields. And this condition 
continues southward across the 'Ewa Plain, the existence of the stream maintained only as 
a man-made ditch. Beyond the lowest fields, the stream bed appears to be higher than the 
surrounding land. Here the channel is only marked by, and flood waters would 
presumably be confined by, the earthen berms. Near the end, the ditch is directed 
westward then again southward, opening onto the kiawe (Prosopis pallidus) forest about 
0.35 mile inland from the coast at One'ula Beach Park. Through the kiawe forest, recent 
grading activity marks the location of the stream channel, which is directed around 
One'ula Beach Park. Outlets are present on both sides of the park. However, these outlets 
rarely contain flowing water. 

The natural drainage on the lower part of the 'Ewa Plain is mostly infiltrated, rather than 
discharged into the ocean at stream mouths. Kaloi Stream appears to be no exception to 
this pattern. Prior to development of sugar cane on the 'Ewa Plain, Kaloi Stream 
probably drained towards the area now occupied by Barbers Point Naval Air Station 
(BPNAS) It is doubtful that any specific stream outlet existed. Rarely, if at all, would 
water flowing across the 'Ewa Plain from rains in the uplands actually reach the shore as 
surface flow. The stream channel which today passes through the proposed Ewa Villages 
project site may have originally been constructed to divert flow away from the airfield at 
BPNAS during the 1940's, or to serve growing irrigation needs when OSCo sugar cane 
fields were expanded into former military areas east of BPNAS in the 1950's. Bridges 
across the ditch upstream of the Ewa Villages project date to the mid-1940's. In any 
event, all of the "stream" through and below the Ewa Villages project is an irrigation 
structure of earthen materials with some flood control function. 

PROPOSED STREAM ALTERATION 

The Ewa Villages Project proposes to develop a swale across the parcel in the area 
currently occupied by Kaloi Stream. This swale would be surrounded by fairways of the 
proposed golf course which would be at a lower elevation than the housing development, 
and therefore capable of conducting flood waters through the area to prevent flood 
damage to structures and habitations. The irrigation functions of Kaloi Stream would be 
directed through a 48-inch half cmp flume constructed along the west side of the 
proposed North South Road through the project. 

The proposed changes will improve irrigation function by reducing infiltration losses 
through the project site. The present ditch is unlined. The new flume will pick up 
irrigation water from the existing ditch at the northwest corner of the Ewa Villages 
project site and direct this water into the existing ditch at a point just above the railroad 
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right-of-way along the south side of the project. While the present ditch provides little in 
the way of aquatic resource value, even birds have limited access to this water because of 
the extensive growth of grasses in the ditch. The open, concrete structure will be easier to 
maintain and will be attractive to birds. 

The proposed changes will improve flood control function by providing an adequate 
flood channel for flows arising locally as well as flood waters directed into the area by 
Kaloi Stream. The present ditch is bermed above the general topography to contain any 
flood water entering from drainages above the H-1 Federal Highway, and to direct these 
excess flows into the lower part of the 'Ewa Plain below the cultivated fields. This design 
does not allow for flood waters from other areas to be directed into the ditch or for local 
drainage to enter the ditch. The peak flow capacity of the existing ditch in the project 
vicinity was estimated at around 1050 cfs (Gray, Hong, Bills, & Assoc., 1988). 

The proposed Ewa Villages swale would be directed into an existing swale recently 
constructed for the same purpose by the Ewa Gentry project (see Gray, Hong, Bills & 
Assoc., Inc. 1988) and called the "new Kaloi Channel". This channel will also be within a 
golf course which is presently being shaped (graded). Where Geiger Road crosses the 
new swale, the 600-foot wide drainage way has been provided with 16 8 ft x 10 ft arch-
shaped culverts. The drainage way is shown (Belt Collins & Assoc., 1987) as being 
temporarily graded to an outlet channel as "daylight to existing Kaloi Gulch Channel" in 
the OSCo sugar cane fields makai of Golf Course and South Hanson Road at BPNAS. 
The practicality of an outlet as indicated is questionable, and the swale is actually a large 
detention basin and sump. Ultimately, the drainage would connect through the proposed 
Ewa Marina project which abuts the Ewa Gentry project. Within the Ewa Marina site, the 
swale would be directed towards and open into the marina proposed for this property 
located west of One'ula Beach Park (HMR, 1979; Dames & Moore, 1986). 

The completion of the drainage through to an ocean outlet (the marina channel) will 
relieve flood potential, but will have little impact on ocean water quality. Most rains 
producing runoff into the swale should not produce flow to the sea. Water should be 
detained and infiltrated. However, these water quality questions will have to be addressed 
in the design of the final segment through the Ewa Marina project. The Ewa Villages and 
the Ewa Gentry project portions are designed to favor infiltration. 

WATER QUALITY MONITORING 

The purpose of water quality monitoring as a part of a certification under Section 401 of 
the Clean Water Act (Public Law 95-217) is to provide evidence that "discharge" 
activities will not result in violation of State of Hawaii or Federal water quality 
regulations. Violation could arise from a wide range of actions that might temporarily or 
permanently degrade the quality of a natural body of water, and need not be limited to 
end-of-pipe (effluent) discharges. However, while the "discharge activities" may be 
interpreted broadly, such activities must impinge on a natural body of water to constitute 
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a violation. In the present case, the body of water called Kaloi Stream is, within the Ewa 
Villages project site, an irrigation structure. The water carried by this structure is 
irrigation water, flowing when OSCo determines that irrigation of sugar cane fields 
below the project site is needed. Because the ditch is soil and unlined, turbidity and 
suspended solids levels in the flowing water are extremely high. These are precisely the 
parameters most likely affected by site grading and grubbing activities and thus of most 
interest in monitoring of construction site activities. 

Preliminary grading and grubbing work on the Ewa Villages project can not impact the 
irrigation ditch because of the high berms which separate the ditch from the surrounding 
land. All runoff from the site will flow instead into detention basins. Part of the early site 
preparation and infrastructure development will be the construction of a concrete flume 
within which the irrigation water of Kaloi Stream will be permanently diverted (the 
system will be abandoned by OSCo in 199?) through the Ewa Villages project. The 
former location of the irrigation ditch will then become part of the drainage swale 
described above. Because the only activity that will impact on this "stream" is the "switch 
over" to the new flume, construction water quality monitoring of Kaloi Stream is 
unnecessary. No other bodies of water will exist during the construction period, except 
for detention basins during periods of exceptional rainfall. 
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