ENVIRONMENT IMPACT STUDY CORP,

KAUKONAHUA-POANMOKHO STREAM
INMMPROVEMENTS

o Revised
Environmental impact Statement




FRrAM® F. Fast

M AY R

DEFARTMENT OF LAND U?iLiZﬁT%@E‘E

CITY AND COUNTY OF MMOROLILILLS

B350 S0UTH HING STREET
MOMOLULY, HAWAID $O813 & [808) s23.45%1

&

o R,

TYROWNE ¥. HUSAG
DIRECTOR

T9/EC-6(3E)
LU6/80-2826

July 3, 1980

Mr. Donald EBremner, Chalrman
Environmental Quality Commission
State of Hawail

550 Halekauwila Street, Room 301
Honoclulu, Hawaii 96813

Dear Mr. Bremner:
Revised Environmental Impact Statement

For the Kaukcmnahua « Poamoho Stream Improvements
Waiszlua, Oshu, Hawalil

On behalf of the Mayor of the City and Councy of Honolulu, we
are notifying you of our acceptance of the above as an adeguate
fulfiliment of Chapter 343, HES, requirements. Cur Acceptance
Report is attached., By copy of this letter, we are also inform-
ing the proposing agency of cur decision.

Very truly yours,

{ """“"‘“‘“”“‘N_ %ﬁm—
TAXRONE T. KUSAO

irector of Land Utilization

TTK:s1
fttach.

cc:  DPW




DEPARTMENT OF LAND UTILIZATION July 3, TQBD

ACCEPTANCE REPORT: REVISED ENVIRONMENTAL IMPACT STATEMENT FOR

THE KAUKOWAIUA - POAMOHO STREAM TMPROVEMENTS,
WATALUA, OAHU, HAWAILT

Background

The Environmental Impact Statement (EIS) was filed by the
Department of Public Works (DPW) of the City and County of
Honolulu. It describes the anticipated environmental
effects of the construction of improvements to the stream
banks of the Kaukonahua and Poamoho 3treams.  The intent
of' the project is to provide improved protection against
flooding for the tow-lying residents of the Kiikii
subdivision.

City and County funds Wwill be used for construction of this
project, so the provisions of Chapter 343, HRS, are applicable.

The project was assessed by DPW and the ETIS was prepared by
Environmental Twmpact Study Corporation. The mayor is the
final "Accepting Authority" for this EIS.

Procedures

L. The DPW issued an EIS Preparation Notice which was pub-
lished in the EQC Bulletin on June 8, 1979. Organizations
and persons consulted during preparation of the EIS are
listed in Exhibit A.  All parties who were consulted or
who requested to be consulted had 30 days to submit
comments and received a written response from DPW, in
accordance with Section 1:41 of the ETS Regulations,

2.  The EIS was filed with the EQC, which distributed the
document to the persons and organizations listed in
Exhibit B. The deadline for comments was January 7,
1988, which allowed for a 30~day review period,

3. The DPW made a point-by-point response to all comments
on the BIS. The Revised EIS, which included these
responses, was submitted to the Department of Land
Utilization for acceptance on June 24, 1980. Twenty
copies were algso transmitted to the FOC.

Content

The Revised EIS meets all the basic content and style require -
ments specified in Sections 1:42 and 1143 of the EIS
Regulations.

PR ., e i



ACCEPTANCE REPORT
Page 2 '

L. Resgponse

The DPW made an adequate point-by-point response to all
comments submitted during the official review period.

E. Determination

The revised EIS is deterwined to be acceptable under the
criteria for acceptance established in 3Section 1:71 of
the BEIS Regulations.

KUSAG
Direghtor of Land Utilization

TTK:31
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SUMMARY

KAURKONAHUA-POAMOHC STREAM

(Tax Map Key:

6-6-22, 24, 25, 27
6-7-06, 09)

WAIALUA~HALEIWA, OAHU, HAWATT

PROFPOSED PROJECT &

PROPOSING AGENCY:

ACCEPTING AUTHORITY:

KAURONAHUA~-POAMOHO STREAM
IMPROVEMENTS AT WAIALUA~-HALEIWA,
GAHU, HAWAILL

DEPARTMENT OF PUBLIC WORKS

MAYOR
CITY AND COUNTY OF HONOLULU

The proposed action consists of public works improvements

at the confluence of Kaukonahua and Poamocho Streams, which

consists of a raised stream bank protection and a realignment

of the stream confluence.

The mouth of Poamncho Stream will be

realigned to facilitate its stream discharge with Kaukonahua

Stream, and a raised stream bank protection will be provided

for portions of Kaukonahua Stream at its confluence with Poamocho

Stream. The design of improvements has been based on the

100-year storm discharges determined by the U.S. Army Corps of

Engineers,

The project area is located in Waialua-Haleiwa, Oahu.

community is primarily agriculture-oriented, with the Waialua

Sugar Company being the major agricultural enterprise in the

area. Most of the land is in agricultural or residential use.

The
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The majority of structures in the Waialua-laleiwa area arvre
wooden buildings in very good to dilapidated condition.

The project development will generate short-term
construction-related impacts affecting air guality, noise
levels, ercosion, water guality and traffic. These impacts
will be mitigated by appropriate measures. In addition,
agquatic and terrestrial wildlife and vegetation may be
temporarily disturbed by construction occurring around
and within the streams.

Long~term impacts resulting from the project will
include increased safety for residents and property
and minimized stream bed erosion. 'The change in the natural
aesthetics of the existing stream may create a visual
impact.

Most of the short—-term adverse impacts that will

be generated from the proposed project are associated

with construction activities. Mitigative measures will

be taken to minimize such impacts. Increased turbidity
from construction activities within the stream will be
unavoidable but temporary until construction is completed.
Site clearing and grading activities along the stream
banks will remove vegetation which provide habitat for
wildlife. The wildlife in the project area does not include
any endangered species. It is anticipated that stream

fauna will return to the area upon project completion.
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Alternatives considered included (1) no action, (2)

floodproofing consisting of a raised stream bank, {3} full

channel improvements, (4) relocation, and (5) partial channel

improvements. In the no action alternative, potential property

damage, injuries and loss of lives would still exist. Concrete

lined slope protection was considered as an alternate bank

lining for a raised stream bank but was not selected due to

Full channel

soft and loose subsurface soil conditions.

improvements would entail higher costs and more extensive

environmental impacts. Relocation of residents away from the

flood hazard area would create severe social and econtdmic

impacts. Partial channel improvements would involve higher

costs and additional envirconmental impacts.

The improvements provided will result in a reduction of
flood damage and erosion. This will enhance and preserve
the flood plain for future use. Economic losses caused by

inundation of residential, commercial and agricultural lands
will be reduced, thus enabling productivity to proceed without
sudden and severe interruptions.

The construction materials, public funds, energy and

labor involved in this project will be irreversibly and

irretrievably committed. ILand will be committed for the

duration of the flood controls.

The City and County of Honolulu's General Plan designates

the Waialua-Haleiwa area as residential and agricultural,

vii
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Residential zoning (R-3 to R-6)} and agricultural zoning (AG)
predominate, with commercial (B-2} areas located near community
areas and along major thoroughfares.

Portions of Waialua-~Haleiwa have been designated
as flood hazard areas and the comprehensive zoning code
is expected to be amended to comply with Federal require-
ments regarding flood plain management. New construction
and future land use will be affected by the Flood Plain
Management program.

The project area is classified for urban and agri-

cultural use on State land use maps.

viii
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SECTION 1

DESCRIPTION OF THE PROPOSED FPROJECT

1. INTRODUCTION

The Poamoho-Kaukonahua Streams confluence 1is located
in the Waialua-Haleiwa district on the northwestern coast
of Oahu, Hawaii, as shown in Figures 1-1 and 1-2. Poamoho
and Kaukonahua Streams merge to form Kiikii Stream, which
subsequently empties into Kaiaka Bay.

The project area is located in a semi-urban community
which is economically dependent on the sugar cane industry.
The area is subjected to recurring floods, which have
caused much damage. Flooding is widespread along Kiikii
Stream downstream of the Kaukonahua-Poamoho confluence.
Most of the flooding occure along the east bank because
of the low elevation of the land in this area. Almost
all of the land in this stretch is below elevation 10.
Only a few homes are situated in this area, as most of
the land is in agricultural use.

Flooding is also a problem along Poamoho Stream and
Kaukonahua 8Stream. Along Poamoho Stream, most of the
flooding occurs alongvthe north bank, where much
of the area is below elevation 15. Almost all of this
area is presently in agricultural use. Along Kaukonahua

Stream, flooding and erosion occur along the west bank.

Homes located in this reach that are at or below elevation



\\/ 'f /  KAIAKA
/ ' BAY

WAIALUA
SUGAR
MILL

Halsted © J 3\
Chimney

L Schoo!

JUNCTIOR

STUDY AREA

 Kahuku Pi,

Walenos \

. WEED

D ="THOMPSON
\  CORNER

 SCALE ¢
Envirogmen: impact Study Corp.

rig.i-1 LOCATION . -
'KAUKONAHUA-POAMOHO STREAM IMPROVEMENTS

500 1000 2000




CEXISTING . B IDE A T

T Y LT T 7]

Exi#?ing Drainage
Eﬁsemeﬁ,

! FIG.1-3 FLOODPROOFING PLAN FOR UPPER x
| STREAM AND LOWER KAUKONAHUA
" BASIN e




E-xfﬁ-t{ng Draingge -
_ Edsemeny

. .
Existing properly Lin

3 FLOODPROOFING PLAN FOR UPPER KiKIl]

~ STREAM AND LOWER KAUKONAHUA




P H

Haleiwa-

-

\ Moo %, .S{"i-'
#‘2 oF
3:;“: -‘T‘.../"/ 'n:-.—'f .
o L = Substifien TR
= i
= o fbf"*

% 1
L .
n
Wniﬁl-u“g Galden™ : .'tz-‘ z
L .. sch i H N * N o]
LR
Ey

9

‘-egvs? - :.e‘i”

o 2w

Waialua

T 3 2 TS
a

& 'f{,

: .
5 A
Rach Cam%{%

g

ke

FIGURE 1-2
PROJECT VICINITY

v

/ ;f
i

6 1
N ias

i




[
1

H

1

£

5
28

i

15 are subject to flooding conditions. Approximately 25 homes
within Kiikii Subdivision are located along this left bank and
are subject to flooding. Twelve of the homes abut the west
hank of Kaukonahua Stream, and the other 13 are across Haona
Street.

The nearby Farrington Highway Bridge over Kaukonahua Stream
is another problem area, according to residents. The channel
constructions associated with this bridge cause erosion along
the upstream and downstream banks, which subjects the homes to
further damages during flood conditions.

annual losses, based on damages possible for a 100-year
flood, are estimated at $207,000 {(Table 2-4). Of this, $199,000
is related to residential damage. Specific examples of the
flood-related damage within the project area include the
following:

1. Kaukonahua-Poamoho confluence - Five homes along west
bank damaged on 4-19-74., Waialua Sugar Company losses
estimated at $345.00.

2. Upper Kiikii Stream - Low-lying areas flooded on
2-01-69. Waialua Sugar Company losses estimated at
$25,000. |

The inundation of the project area is the result of the
inadequate capacity of the existing streams to contain peak
flows during heavy and sustained rainfall, and the low

elevations of the surrounding areas. The problem is further

A
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compounded by s$ilt and debris which decreases the discharge
capacities of the stream by plugging the stream ocutlets and
filling the existing stream cross-sections.

The proposed project will primarily protect the 25 homes
iﬁ the Kiikii subdivision abutting the confluence of the Poamcho
and Kaukonahua Streams. Because of the natural confiuence of
the two streams in this area and the progressively weakening
existing earthen dike, the homes abutting the west bank are
susceptible to endangerment during flood conditions. The
proposed project will provide a physical and visual protection
against potential flood damages. The proposed proiject would
provide an estimated reduction in flood losses of $150,000
annually, as shown in Table 2-4.

ITI. PROJECT ORJECTIVES

In order to minimize flood hazard along Poamoho,
Kaukonahua and Kiikii Streams, the Kaukonahua-Poamoho Stream
Improvements project is proposed. Its objectives include the

following:

A. To minimize further economic losses due to recurring

floods.

B. To protect the safety and well-being of human life.
C. To complete the proposed project with the least

possible degradation of the natural and human

envirconment,
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The flood hazards associated with the Farrington Highway
Bridge and the Waialua Beach Road Bridge will be considered
with other Public Works projects. Such projects will be
undertaken separately from the proposed project. The scope of
this specific project is limited to improvements to the area
of the confluence of the Kaukonahua and Poamoho Streams.

III. DESCRIPTION OF THE PROJECT

The proposed project will consist of the following public
works improvements (Figures 1-3 and 1-4):

1. Construction of approximately 900 feet of stream
bank improvements along the west bank of lower
Kaukonahua Stream and upper Kiikii Stream in the
vicinity of the Poamoho-Kaukonahua confluence. The
west bank will be raised above the estimated 1l00-year
flood level and lined with grouted rip-rap protection;
and the east bank will be planted to Napier grass.
The grasé Qill be fertilized according to soil tests,
and precautions will be taken to insure that fertilizer
does not enter the stream., As shown in Figure 1-4,
the lining of the west bank will be supported by a
boulder foundation to prevent undercutting. The
boulders for the foundation would measure roughly two
to three feet in diameter and weigh approximately one
ton. The boulder foundation will extend downward

approximately five feet below the mud line, The



TABLE 1-1

ESTIMATED COST OF PROJECT

ITEM

NG, DESCRIPTION COST

1. Unclassified Excavation $ 797,700.00

2. Grouted Riprap 417,500.00

3. Access Road 5,500.00

4. Mobilization 73,300.00
TOTAL COST $1,294,000.00.

1-9
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outlets of the existing storm drain systems will be

reconstructed and provided with flap gates to prevent

backflow.
2. Realignment and widening of the mouth of Poamoho

Stream.

These measures are intended to protect structures
and their contents from damages, and prevent loss of lives
and. injuries. They are not intended to eliminate all
types of flood damage. The design of the floodproofing
improvements has been based on the 100-year storm discharges
determined by the U.S. Army Corps of Engineers.

Riprap slope protection and concrete-~lined protection
with pre-stressed concrete sheet piles were structural
alternatives evaluated for lining the banks described in

Item 1. These alternatives, and others, are discussed

in Section 5.

IV. PROJECT PHASING AND FUNDING

The proposed project will be initiated after all
necessary approvals have been received. Construction time
for stream improvements is estimated at 12 months.

Project costs for the public works improvements,
assuming riprap slope protection, are estimated at a total
o f $1,294,000. Table 1~1 gives a breakdown of estimated

sost. The funds will come from the City and County Public

Works Improvement Fund.
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SECTION 2

DESCRIPTION OF THE ENVIRONMENTAL SETTING

I. LOCATION

As shown in Figure 1-1, the Poamoho-Kaukonahua Streams
confluence is located approximately 1,400 feet downstream
of the Farrington Highway bridge that crosses Kaukonahua
Stream. The project area is located in Waialua-Haleiwa,
Oahu, Hawaii, |

Waialua is primarily a sugar plantation town with
one of the few remaining sugar mills on Oahu. The sugar
plantation of the Waialua Sugar Company is the primary
economic mainstay of the region. Sugar cane fields and
small truck farms predominate in this area. Service and
retail establishments are dispersed throughout Waialua-
Haleiwa, particularly along the major highways and residen-
tial sections. Residences range from recently constructed,
modern buildings to dilapidated structures requiring exten~
sive repairs.

I1. CLIMATE

The climate of the Walialua-Haleiwa district is mild
and moderately dry, with rainfall occurring primarily
bewtween October and April and averaging about 30 inches

per year. Temperatures range from the low 60's°F to the

mid 80's°F.

T A



III. LAND USE

Most of the flood plain is designated for residential
and agricultural use in the City and County of Honolulu's
General Plan,. The west bank area of lower Kaukonahua
Stream and upper Kiikii Stream igs a residential subdivision
while the east bank is planted in sugar cane. All of
the surrounding areas are expected to remain in agricultural
and residential use.

The State Land Use designations for the project area
are Urban aﬁd Agriculture. {Also refer to Section 9).

IV. POPULATION

Most of the project area is located within Census Tract
99.02, with the extreme limits of the area encrocaching into
Tracts 99.09 and 100. The following information reflects
the community profile for the major tract 99.02.* In 1970
the population for Tract 99.02 was 4,047 persons, which
represents a 50 percent increase over the 1960 population.

Waialua Town's population had a medium age of 25 years,
with 10 percent under five years of age and 7 percent 65
years and over. There were 1,023 households, averaging 4
persons per household. The 1970 median family income was
$9,484, with 5 percent of the families below the poverty

level, 54 percent with incomes less than $10,000 and 4

*Data takén from Community Profiles for Hawaii; Department
of Planning and Economic Development, 197/2.
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percent with incomes above $25,000. The predominant ethnic
groups in the area were Filipino (43.7 percent), Japanese
(25.4 percent), and Caucasian (24.5 percent).

A large percentage of the working population were em-
ployed as laborers and farm workers (20.4 percent} and as
professional and technical workers (12.6 percent). The
waialua Sugar Company is the major employer in the area.*
V. FLORA

The project area is predaminantiy covered with sugar

cane {Saccharum officinarum). Vegetation along the stream

banks primarily consists of weeds and shrubs. The stream

banks are lined with koa haole {(Leucaena leucocephala),

vines (Ipomoea spp.), California grass (Brachiaria mutica),

guinea grass (Panicum maximum), spiny amaranth (Amaranthus

spinosus), and castor bean (Ricinis communis). Java plum

(Eugenia c¢uminii), bamboo (Bambusa sp.)}, banana (Musa

sp.), and coconut (Cocos nucifera) are also found along

the stream banks. Hau (Hibiscus tiliaceug) and kiawe

(Prosopis pallida) flourish in the downstream areas. At

the upper Kiikii and lower Kaukonahua Stream areas, resi-
dents are using the silt deposits to plant corn (Zea mays),

green onion (Agapanthus fistulosum), sweet potato (Ipomoea

batatas), pumpkin {Cucurbita pepo) and soybean (Glycine

max) .

*Haleiwa-Waialua Manpower Profile: Labor Force and Industries

Office of Social Resources, City and County of Honolulu,
September 29, 1972.
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vI. FAUNA

Avifauna in the flood plain consists of mynah (Acri-

dotheres tristis), cardinal (Cardinalis cardinalis),

{Geo~

English sparrow {Passer dqmesticus), and barred dove

pelia striata). Rate (Rattus rattus, R. norvegicus and

R. exulans hawaiiensis), mice (Mus musculus domesticus),

{Berpestes auropunctatus) are probably'

and mnmongooses

found here. The domestic dog (Canis familiaris) and cat

(Felis catus) are prevalent near residential areas. Goats

{Capra hircus) were recorded infrequently.

The housefinch {Carpodacus mexicanus frontalis),

spotted munia, (Lonchura punctulata), Japanese white—

eye (Zosterops japonica), and lace~necked dove (Strepto-

pelia chinengis) are also common inhabitants of the pro-

ject area.

Samoan crab (Scylla serrata) and blue claw crab

{Thalamita crenata) were observed from the catches of

the local fishermen. The shore crab (Metopograpsus messor)

is prevalent along the stream banks. Tilapia {(Tilapia

mossambica), mullet (Mugil cephalus);, o'opu (Gobiidae),

prawn (Macrobrachium lar), and mosguito fish {(Gambusia

affinis) are found in all streams.
Additional information on the aquatic organisms from

Kiikii Stream 1is reported in a study prepared for the

2-4
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Waialua Sugar Company.”

This study was conducted in May, 1972 and corresponded
to the dry season when stream flows are lowest. The results
would thus represent conditions prevailing over most of
the year. During the rainy months stream flows increase
and the water quality and stream fauna would then be in-
fluenced by these flows.

During this study biological communities sampled
included, in part, zooplankton by day and night plankton
net tows, juvenile fishes by nehu nets, the larger fishes
by gill nets, énd crabs by netting as normally done by
crab fishermen.

Sampling stations of pertinence to this project are
shown in Figure D=1, in Appendix D. There were 3 stations
in the viecinity of the project area and two other stations
makai of Waialua Beach Road. A summary of prominent fish
catches in presented in Table 2-1. A more detailed table

showing distribution and abundance of these and other

species of fish is presented in Appendix D. Appendix D

also contains a table showing distribution and abundance
of zooplankton, a figure showing numbers and distribution

of crabs at each station, and a species list.

*Draft Environmental Impact Statement on The Cooling Water
Discharges in Kiikii Stream prepared by Sunn, Low, Tom &
Hara, Inc., August, 1972.
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TABLE 2-1

SUMMARY OF PROMINENT FISH CATCHES

Fish

KIIKII STREAM, WAIALUA,

HAWAIIL

Stations 1,

2,

3

Stations 4,

5

Ahclehole
Mullet

Goby
{Oxyurichthys)

Barracuda

Tilapia

186
55

466

334

27

1
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Fishes such as the aholehole and mullet are very
commonly observed in areas of decreased salinity but are
also capable of surviving in normal sea water. The goby,

Oxyurichthys, is an estuarine species and is found through-

out its life history in waters of low salinity. Tilapia
inhabit fresh waters as well &as estuarine waters, but
generally they do not enter normal sea water for any ex-
tended length of time. The remaining species of fishes
sampled were not in concentrations egual to the fishes
previously mentioned. These fishes (barracuda, awa, maki
awa, nehu, etc. ) may represent forms that only occasionally
enter estuarine waters where feeding and/or reproductive
processes are completed.

Fishing and crabbing is done in the vicinty of the
project site. Mullett and aholehole are generally favored
over tilapia, and Samoan crabs over other types, according
to fishermen freguenting Kiikii Stream.

VII. GEOLOGY AND SOILS

The geology of the project area is associated with
the Koolau Volcanic Series.* The Koolau Range is an
eroded remnant of a large Pliocene shield volcano, with

a maximum altitude of 3,100 feet above mean sea level.

*Water Resgsources of North-Central Oahu, Hawaii, J.C.
Rosenau, E.R. Lubke, and R.H. Nakahara, Geological Sur-
vey Water Supply Paper, 1899%-D, 1971.

2-7
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Lava flows from this volcano underlie most of the project
site. Coastal plain deposits that formed after cessation.
of the volcanic activity consist of terrestrial and marine
sedimentary deposits. Successive submergences and emer-
gences have produced the sequences of marine and terres-
trial sediments which form the Coastal Plain area.
Alluvial deposits extend from below sea level to an elevation
of about 350 feet above sea level and form an apron around
much of the island.

The U.S. Department of Agriculture's Soil Survey
Report reports that the soils in the project are com-—
prised of the Waialua, Haleiwa, Kawaihapai and Mamala
series. They consist of moderate to well-drained soils
on alluvial fans on the island of Oahu. These soils de-~

veloped in alluvium derived from basic igneous material.

A. Haleiwa Series

in a representative profile the surface layer
is a dark brown silty clay to a depth of approximately
17 inches. The subsoil and substratum, to a depth
of more than five feet, are dark brown and dark yel-
lowish brown silty clay. The soil is neutral to
slightly acid. The permeability is moderate. Run-

off is very slow and the erosion hazard is slight.

B. Waialua Series

The surface layer is dark reddish~brown silty

clay about 12 inches thick. The subsoil, about 14

2-8
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inches thick, is dark reddish-brown and reddish brown
silty clay. The so0il is neutral in the surface layer
and slightly acid in the subsoil. Permeability is
moderate and the runoff is slow. The erosion hazard
is slight.

C. Kawaihapal Series

The surface layer is dark brown clay loam about
22 inches thick. The next layer is dark brown strati-
fied sandy loam 32 inches thick. The substratum
is stony and gravelly. The soil is neutral throughout
the profile. Permeability is moderate, runoff is
slow and the erosion hazard is slight.

D. Mamala Series

In a representative profile the surface layer
is dark reddish-brown silty clay loam about eight
inches thick. The subsoil of dark reddish-brown
silty clay loam is about 11 inches thick. The under-
lying material is coral limestone and consolidated
calcareous sand. The soil is neutral to mildly alka-
line. Permeability is moderate, runoff is very slow

to medium and the erosion hazard is slight to moderate.

VIII.DRAINAGE AND HYDROLOGY

A. Drainage Area

The Poamoho Stream and Kaukonahua Stream drainage

basins are located in the Waialua-Haleiwa district

2-9
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on the northwestern coast of Cahu, Hawaii. The
drainage basins are part of the Paukauila and Kiikii
Streamg and Tributaries Drainage Basin, which is
the largest drainage basin on the island. Figure
7-1 shows the extent of the drainage basins. The
Poamoho drainage basin has an area of 11,584 acres
and the Kaukonahua drainage basin has an area of
25,344 acres. The basing extend from the ocean east-
ward to the Koolau Mountain Range and southward to
the Waianae Mountain Range. Poamcho and Kaukonahua
Streams are tributaries of Kiikii Stream, which dis-
charges into Kaiaka Bay. Kiikii Stream is about
one mile long and about 150 feet wide. In the es-
tuarine portion, the average low tide depth is about
5 feet.

The tributary streams are confined to narrow
valleys and have relatively steep gradients until
they reach the vicinity of their respective confluen-
ces. They are perennial in their upper reaches,
but intermittent in the lower reaches and are affected
by tidal influences near their confluences. The
mid~reaches of the tributaries are tapped for irrigation
and domestic purposes. The tapped stream waters are
stored in more than 30 small reservoirs along the

tributaries. The Wahiawa Reservoir, with a 9200

2-10
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acre-foot capacity is located at the junction of the

Thig reservolr

s

North and Scuth Forks of Kaukonahua Stream.

is owned and used by the Walalua Sugar Company primarily

P

for irrigation purposes.

The land in the upper portion of the drainage

st

basin 1is a forest reserve. Approximately 13 sqguare

e

miles between the 700 and 1300 foot elevations isg

used for pineapple cultivation. Two centers of popula-

ST

tion, Wahiawa and Schofield Barracks, are located at

e

about the 9p00~foot elevation along Kaukonahua Stream.

About nine sqguare miles of the watershed below the

Sy

850 foot elevation are used for sugar cane production.

pre
¢

4

4
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B. Flooding

Flooding in Hawaii is generally caused by storms
occurring predominantly between November and April;

however, flooding due to intense local thunderstorms

can occur at any time. In ithe Waialua-Haleiwa area,
flooding generally occurs in the low-lying areas
between elevation 30 and the Pacific Ocean because
of the drainage basin topography and existing drainage-
way capacities.

Flooding in this area is not related to the management
of the many small irrigation reservoirs or the Wahiawa
Reservoir. These waters are used solely for irrigation.

The larger Wahiawa Reservoir permits recreational uses and



e

& serves as receiving waters for secondary treated sewage
effluent from the Wahiawa Sewage Treatment Plant. The
management of reservoirs for flood control is a very
complicated enterprise. Hydrologic forecasts of possible
and probable floods must be weighed against the goal of

Ei maximizing water storage for irrigation. If the storage
capacity is not available when a flood strikes, there

o will be little attenuation of the flood wave and the

reservoirs can even be overtopped. This is compounded by

the fact that flooding due to intense local thunderstorms

can occur at any time, as previously mentioned. On the

b
A
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other hand, if the water level is lowered and the

threatened flood does not materialize, valuable water

H
H
o

supply for the next season ig lost.

1. Kiikii Stream

Flooding is common along Kiikii Stream from its

confluence with Poamoho Stream to Waialua Beach Road.
The inadequate capacity of the existing stream cross-

section and the inadegquate waterway opening of the

Waialua Beach Road Bridge contribute to the flooding
in thig area. The flood hazard posed by the bridge
will be considered with a separate Public Works
project. Most of the flooding occurs along the low
east bank, which is below elevation 10. The majority
of the land is in agricultural use but a few

regidences are also located here.

2-13



2. gpamoho Stream

The area from Poamcho Stream mouth ex-~
tending easterly to Kaukonaﬁua Road also suffers
from the inadeguacy of the existing stream cross-
section to contain the flood flows. Most of
the flooding occurs along the north bank, where
much of the area is below elevation 15. Major
portions of this area are presently in agricultural
use.

3. Lower Kaukonahua Stream

Lower Kaukonahua Stream -extends north
from Farrington Highway. The inadequate capacity
of the existing stream cross—-section coupled
with the natural confluence with the Poamoho
Stream and the irregular stream alignment cause
most of the flooding problems in this area.
Homes located on the west bank situated at ele-
vation 15 and below, are subject to flooding.
Frosion along the west bank also causes further
damage . Approximately 25 homes in the Kiikii
Subdivision are endangereé.along this west bank.
The area 1is partiaily protected by an earth levee.
Flood damages in this area result from the weakening
of the earth levee due to erosion, and the béck flow
of the existing storm drain system due to high stage

in the stream. Back flow through the existing storm

2-14
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drain system has occurred because of damages to the
existing outlets of those systems. The proposed
increased height of the bank protection will be
beneficial in protecting against the possible over-
topping potential of the existing lower earth levee.
The existing damaged outlets would be reconstructed
on a stable foundation provided by the proposed
grouted rip-rap lining and provided with flap gates
to protect against back flow from the stream. The
east bank, which is mostly below elevation 15, is
subject to widespread flooding. Most of the land

along the east bank is in agricultural use.

Hydrology
1. Variability of Flow

The U.S.Geological Survey (USGS) maintains
crest-stage partial-record gaging stations on
Kaukonahua Stream near Highway 99 and Poamoho
Stream near Kaheaka Road. -

On Kaukonahua Stream the gage measures
storm flow from a 38.7 sguare mile drainage
area. The annual maximum discharge, for a given

day, for the last four years is as follows:

1875 889 cubic feet per second (cfs)
1976 2,650 cfs

1977 610 cfs {estimated)

1878 1,200 cfs |

2=-15
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On Poamcho Stream the gage measures flow from

a 10.9 sguare mile dralnage area. The annual

maximum discharge, for a given day, for the last

four years is as follows:

1875 1,800 cfs

1976 1,500 cfs {estimated)
1977 1,600 cfs {estimated)
1978 250 cfs {estimated)

With water going to both domestic and agri-
cultural users, the flows are usually extremely
emall during the summer months.. Periods of no
flow occur in both streams.

2. stream Erosion and Deposition

Stream erosion and deposition is largely
determined by the velocity of the water. An
increase in velocity enables a stream to transport
more and larger material and to erode more
rapidly, whiie a decrease in velocity causes a
fully loaded stream to deposit some of its load.
Velocity is governed largely by the steepness
of the stream gradient and also by its volume.
The steeper the gradient and/or the greater
the flow, the greater will be the velocity.

Since both the increased volume and the
jncreased velocity of a stream in a flood greatly

increase the load it can carry, one great flood

2-16



TABLE 2-2

100 YEAR STORM DISCHARGES

STREAM AND LOCATION

DRAINAGE
AREA
(sg. mi.)

Poamoho Stream
at confluence with
Eaukonahua Stream

Kaukonahua Stream
at confluence with
Poamoho Stream

Kiikii Stream
at confluence with
Paukauila Stream

18.1

39.6

58.4

160 YEAR
PEAK
DISCHARGE 1/
Ac {cfs)
11,584 20,500
25,344 23,000
37,376 33,000

wWaialua-Haleiwa Area,

Source: U.S. Army Corps of Engineers. June 30, 1976.
Island of Oahu, Hawaii - Detailed

Report on Small Flood Control Project - Termination

Letter.
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TABLE 2-3

Y

EXISTING STREAM CAPACITIES

rna v

71 LENGTH - “ ~ BANK

P LOCATION (feet) DESCRIPTION CAPACITY {cfs)
e Poamcho/Kaukonahua

§§ Confluence 550 Low east bank 3,000

- elevation of 5.0,

narrow waterway and
stream confluence.

Poamoho 1,800 Low north bank 6,000
o elevation of 8.0
v and narrow waterway.
o Lower Kaukonahua 1,400 Low east bank 7,000
: elevation of 7.5,
- narrow waterway and
- meandering align-
‘ ment.
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may accomplish more erosional work than a stream
would accomplish over many vears of normal fliow.
The project area, being at the confluence of
Poamoho Stream and Kaukonahua Stream is generally
an area of deposition of silt and debris. The
exception is during large flows, when erosion
increases, particularly on the west bank. Appendix

E presents data regarding depth, volume and sediment

characteristics.

3. Peak Discharge and Stream Capacity

Table 2~2 shows peak discharges based on
100-year storm discharges ée£ermined by the
U.s. Army Corps of Engineers. The 100-year
flood is the flood level that is estimated to
have a one percent chance of occurring each
vear in a given location. It is determined from a
combination of metecrological, hvdrological, and
geographical conditions within the specific drainage
basin. For this specific drainage basin it would
also consider the effects of the reservoirs located
therein., Because of the difference in the length of
time that each of the streams takes to reach its peak
discharges, the peak discharges for the main stream
does not equal the algebraic sum of the peak discharges
of the contributing branches. Figure 2-2 shows the

flood outline from a 100-year storn.
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TABLE 2-4(A)

POTENTIAL FLOOD DAMAGES
WITH 100-YEAR RBECURRENCE FLOOD
AT UPPER KIIKII STREAM

s
P

o RESIDENTIAL
b STRUCTURE FLOODING

' ORDER OF & CONTENT ABOVE FLOOR (%) ESTIMATED
SEVERITY VALUE ($) LEVEL (FT) DAMAGE DAMAGE ($)

1 1,250 4.5 87 1,084

2 1,250 3.7 70 872

3 74,778 2.8 50 37,722

4 51,815 2.8 50 26,133

5 62,073 2,7 47 29,360

6 4,803 2.6 46 2,193

7 1,250 2.0 32 398

8 4,765 1.2 15 732

9 4,273 0.8 6 270

10 17,378 0.6 0.38 66

11 54,688 0.5 0.10 53

B 12 54,688 0.5 6.10 53

4 13 44,288 0.4 0.06 27

TOTALS | 377,299 98,963
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TABLE 2-4(B)

: POTENTIAL FLOCD DAMAGES
- WITH 100~YEAR RECURRENCE FLOOD
AT POAMOHO/KAUKONAHUA CONFLUENCE

RESTDENTIAL
o STRUCTURE FLOODING

3 ORDER OF & CONTENT ABOVE FLOOR (%) ESTIMATED
) SEVERITY VALUE ($) LEVEL (FT) DAMAGE DAMAGE ($)

1 55,090 5.4 71 38,940

2 46,570 4.7 61 28,586

3 44,623 4.7 61 27,392

4 44,415 4.7 61 27,262

5 75,105 4.6 60 44,906

6 65,718 4.0 51 33,663

7 47,250 4.0 51 24,228

8 37,095 4.0 51 19,035

9 76,320 3.9 50 38,312

10 70,558 3.9 50 35,429

11 49,580 3.9 50 24,933

12 37,628 3.9 50 18,937

13 69,808 3.8 48 33,661

f 14 43,505 3.5 45 19,679

’ 15 46,688 3.4 43 20,108

16 46,953 2.8 35 16,652

17 38,850 2.5 32 12,465

18 79,245 2.1 25 20,301

19 32,893 0.6 0.28 92

: 20 33,408 0.5 0.25 84

: 21 50,985 0.4 0.22 112

i 22 37,628 0.4 0.19 72

23 39,910 0.3 0.17 69

; 24 49,495 0.3 0.15 77

: 25 47,320 0.3 0.15 72

TOTALS 1,266,640 485,067
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Existing stream capacities shgwn in Table
2-3 were determined from existing streah Cross—
sections which were assumed to be free of silt,
debris, or other obstructions. The capacities
were based on water surface profiles without
any overflows beyond the top of the bank. A
comparison of existing stream capacities with
peak discharge flows show a severe inadeguacy
of the existing streams to contain peak flows.
The addition of silt and debris compounds the
inadequacy of the existing stream capacities.

Table 2-4 is a summary of potential flood
damages for the Poamocho-Kaukonahua area. Poten-
tial flood damages were estimated from calcula-
tions of water levels compared to rough surveys
of floor elevations for every unit in the flood
plain. The U.S. Army Corps of Engineers provided
baseline data regarding flooding elevations,
existing floor elevations and damage estimates
based on a 100-year flood recurrence interval.
Estimated dollar damages were derived from current

replacement costs for the degree of physical damages

incurred.

g
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IX.

classified as follows (taken from Chapter 37-a,

Table 2-4(A) shows a breakdown of the estimated

damages to the 13 homes affected in the Upper Kiikii

Stream area. Table 2-4(B) shows a breakdown of the

estimated damages to the 25 homes affected in the

Poamoho~-Kaukonahua Streams confluence area.

b. Tsunami

‘The project area is located adjacent to the

potential tsunami inundation limit. The Tsunami

Research Institute at the University of Hawaii has

developed a potential tsunami inundation limit which

is shown in Figure 2-3. A tsunami -on March 9, 1957

affected an area from sea level to about the 13 foot
elevation in the Waialua-Haleiwa area. The coastal

area between Kaiaka and Waialua Bays was inundated
about 3,000 feet inland.

WATER QUALITY

The waters in the vicinity of the project site are

Water

Quality Standards of the State Department of Health):

Kaukonahua Stream - perennial stream, Class 2
Poamoho Stream - perennial stream, Class 2

Kiikii Stream - perennial stream and estuary, Class 2

Kaiaka Bay - embayment, Class A

B
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Classification of the water uses of Class 2 and A

waters, per Chapter 37-A, as as follows:

"CLASS 2 - It is the objective of this class of
waters that their use for recreational purposes,
propagation of fish and other aguatic 1life and
agricultural and industrial water supply be pro-

tected.

The uses to be protected in this class of waters
are all uses compatible with the protection and
propagation of fish, shellfish, and wildlife,
and with recreation in and on these waters. Such
waters shall not act ag receiving waters for
any discharge which has not received the best
degree of treatment or control compatible with
the criteria established for this class. ©No new
industrial or sewage discharges will be permitted

within estuaries.

CLASS A — It is the objective of this class of
waters that their use for recreational purposes
and aesthetic enjoyment be protected.

Any other use shall be permitted as long as it
is compatible with the protection and propagation
of fish, shellfish, and wildlife, and with recrea-
tion in and on these waters. Such waters shall
not act as receiving waters for any discharge
which has not received the best degree of treatment
or control compatible with the criteria established
for this class. No new industrial or sewage dis-
charges will be permitted ‘'within embayments."”

Tests were conducted -to determine existing water
guality conditions. Sampling and field studies were made
in June 1976, corresponding to the time when stream flows

are lowest and construction is most likely to occur. buring

the dry months the flows are small and water movement in the

estuarine portions of the stream is primarily dependent on

tidal action.

8]
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Water guality parameters examined include temperature,
salinity and conductivity, disscolved oxygen, pH, turbidity,
and odor. Additional information on methods, procedures,
State Water Quality Standards and collected data is presented
in Appendix A.

State criteria for streams (p. A-5 to A-7) would most
likely relate to Stations 1 and 2 on Figure A-1 {(p. A-3}, and
criteria for estuaries (p. A~7 to A~8) most likely relate to
Stations 3-5.

Since sampling was conducted prior to the revised
standards (1979}, not all of the parameters are directly
comparable to State criteria {(such as turbidity and dissoclved
oxygen). However, the following general statements can be
made about Stations 1 and 2:

Temperature: Recorded temperature at Station 1 and

2 varied by up to 39C from one another, indicating that
they probably vary by more than 1°9C from ambient
conditions.

Conductivity: Both stations exceeded the maximum

conductivity standard of 300 micromhos/centimeter, by 3

to 60 times.

pH: Recorded values for pH appear to meet the

criteria for pH units.

28
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In addition, the following general statements can be made

about Stations 3, 4 and 5:

Temperature: Recorded temperaturs at Stations 3-~5

did not exhibit significant variations, thus appear to
be within State criteria.

Salinity: Recorded salinity at Stations 3 and 4 did
not vary by more than 4%. Salinity at Station 5 varied

by about 12%, as opposed to the criterion of 10%.

Existing conditions in Kiikii Stream are influenced

by tidal conditions ‘and thermal discharge from the Waialua
Sugar Company Mill.  Heated condenser cooling waters aré'

discharged into Kiikii Stream at a point approximately -

2,000 feet from its mouth, at a rate of 14 million gallons
per day (mgd). In a report prepared for the Waialua Sugar

Company, the discharge was determined to affect temperature,

salinity and dissolved oxygen content.* The data collected

at in 1976 at ebb tide and flood tide reflect the changes
resulting from the heated discharge and tidal change;_
Data from 1972 is also presented in Appendix A.

X. EXISTING STREAM IMPROVEMENTS

The existing stream improvements were done in 1938

and 1974.  Improvement measures included stream realign-

*Draft Environmental Impact Statement on the Cooling
Water Discharges din Kiikii Stream prepared by Sunn, Low,

Tom & Hara, lnc., August, 1972.



ment and widening. The improvements consisted of:
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1. Widening 4800 feet of Kiikiti étream, from Farring-
ton Highway to Waialua Beach Road, by as much as 80
feet {1967)
2. Realigning and widening:
a. 2400 feet of Poamoho Stream upstream of the
Kiikii confluence (1938}
b. 2200 feet of Kaukonahua Stream above Poamoho
Stream confluence (1938)
3.  Levees along the east bank of Kaukonahua Stream
above Farrington Highwaywand on the west bank belbw the

highway (1938)

The flooding which occurred even after these improve-

ments were made strengthens the need for additional stream

i

improvements to contain flood flows.

e

A

EXISTING FACILITIES AND SERVICES

A. Access

Present access to the project area is from
?arrington Highway énd Kamehameha Highway. Future
access will continue from these two highways with..
Farrington Highway being used by Mokuleia and Schofield
bound traffic and Kamehameha Highway being used by
Wahiawa and Kahuku bound traffic. The Department of
Transportation is planning to construct an additional

two-lane highway from Weed Junction to Haleiwa Beach
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Road. The proposed highway will be constructed mauka
(south) of the existing Xamehameha Highway and will
alleviate traffic congestion in Haleiwa.

B. Water
An existing 16-inch water line parallels Kameha-
meha Highway with smaller 12-inch and 8-inch tie-ins

servicing the outlying areas of Waialua and Haleiwa.

C. Wastewater

Cesspools and private treatment plants are used
for wastewater disposal. A municipal wastewater
treatment plant is proposed for this area. Planning
for the Waialua wastewater treatment plant is sche«
duled for the 1980's. A separate sewer system will
be built to serve Haleiwa.

D. Power

Power to the project area is supplied by Hawaiian
Electric Company through existing overhead lines. The
distribution wvoltage to the substations in the area ié
46,000 volts7"which is then reduced to 11,500 volts for
general distribution.

E. Communications

Hawaiian Telephone Company provides service to the
Waialua-Haleiwa area through the Waialua Central Office.
The following data has been compiled for this office:
Total stations (business and residential): 4,310
Main stations (business and residential}: 2,991

Total office capacity: 5,200 lines

2-31
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F. Parks and Recreational Facilities

The Waialua Recreation Center is the major recrea-
tional facility in this area. Haleiwa Beach Park,
Haleiwa Small Boat Harbor, and the outlying beach
areas also serve the recreational needs of the commu-
nity. In addition, a State park has been developed
at Kaiaka Point. w

The vicinity of the project site is used for
fishing and crabbing by 1ocai/fishermen, Boating
in the stream is.rare, except for crab fishing.
Swimmimg is viriuali§ non;existent, Turbidity, muddy.
bottom énd heavy organic debris'gn.the bottem no
doubt'contributé té this, as well as.the accessibility
of nearby swimmiming beaches.

G. Educational Facilities

'Waialﬁa High and Intermediate School is the
primary educational facility in the Waialua-Haleiwa
area. Feeder sghools include Waialua Elementar?
School and Haleiwa Elementary Sch@ol. Current enroll-

ment at Waialua High and Intermediate stands at 1,072

students.

E. Police Protection

The Honolulu Police Department divides the City
and County into four districts. Each district is
then subdivided into individual beats. The Waialua-
Haleiwa area is included in District II, encompassing

2~32
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the area from Waialua to Sunset Beach. There are
four beats in District II, with one beat in Waialua.
Response -time to the project. area would vary accord-

ing to the location and availability of the officer.

I. FPire Protection

The nearest fire station td the project area
is located at 66~420 Haleiwa Road. There are three
shifts with five men on duty per shift. The station's
equipment includes a 71,250 gallon triple combination
pumper and a rescue boat. An ambulance is also
on duty from 7:00 a.m. to 3:00 p.m., except Mondays
and Tuesdays. Approximate response time to the
project site is two to three minutes, depending on
traffic and weather conditions.

ARCHAEQOLOGICAL~HISTORICAL SIGNIFICANCE

Accordiﬁg to information obtained through maps from the

Department of Land and Natural Resources, Historic Sites

Division, there are no sites of archaeological or historical

significance located in the project area. If any artifacts

are discovered during construction, the State Preservation

Officer will be notified.
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SECTIOR 3

POTENTIAL ENVIROHNMENTAL IMPACTS THAT MAY BE CGENERATED

BY THE PROPOSED ACTION AND MITIGATIVE MEASURES TO

MINIMIZE ADVERSE IMPACTS

AIR QUALITY

A, Short—-term Impacts

hmbient air guality may be affected by dust and
emigsions generated during construction, which is
anticipated to last 12 months,. Dust will be raised
during c¢learing and grubbing, and trenching and back-
filling activities for the duration of the construction
phase of the proposed project. Emissions from internal
combustion engines will also be generated.

Dust and emissions are not anticipated to cause
problems. The prevailing tradewinds will disperse
and dilute any emission concentrations and the con-
tractor will be responsible for maintaining all con-
struction equipment to minimize such emissions.
Water wagons and/or temporary sprinkler syvstems will be
used to control dust levels. Roadways near construc-
tion sites will be periodically sprinkled to control
vehicular dust generation.

A1l construction activities will be conducted
50 as to minimize dust generation, and will be in
compliance with the Air Pollution Contrcl Regulations

of the Department of Health. A1l applicable County



ordinances relating to excavation, grading and site
preparation will be followead.

B. Long—~term Impacts

No long-term impacts on air guality are anticipated.

IT. NOISE

A, Short—-term Impacts

Noise will be generated by construction vehicles

and equipment. Standard construction equipment will be

used and noisgse will generally occur in the ranges
presented in Table 3-1. Noise may present a temporary
nuisance to residents living near construction areas.

%

The contractor will ensure that all eguipment 1is

R,

operational and eguipped with mufflers. Construction

activities will generally be limited to the hours

j7g
L
B

of 7:00 a.m. to 3:306 p.m., five days a week to miti-

gate construction noise, Public Health Regqulations,

Chapter 44~A {(Vehicular Noise Control for Oahu) and

g

Chapter 44-B (Community Noise Control for Oahu) will

be observed,

e

B. Long—~term Impacts

No long-~term impacts are anticipated.

ITI. EROSION

A. Short—-term Impacts

During construction activities, limited erosion

due to clearing and grubbing may ocgur along the

3-2
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TABLE 3-1

CONSTRUCTION EQUIPMENT NOISE RANGES

60

NOISE LEVEL (dbA} AT 50 FT
70 80 50 100 110

EARTH MOVING

COMPACTERS (ROLLERS)
FRONT LOADERS
BACKHOES

TRACTORS

SCRAPERS, GRADERS
PAVERS

TRUCKS

H

o]

I
i

e .

—
Aimberere

o

MATERIALS

HANDLING

CONCRETE MIXERS

CONCRETE PUMPS
CRANES (MOVABLE)
CRANES (DERRICK)

—
-

H

-

XL

EQUIPMENT POWERED BY INTERNAL COMBUSTION ENGINES

STATIONARY

PUMPS
GENERATORS
COMPRESSORS

TMPACT
EQUIPMENT -

PNEUMATIC WRENCHES
JACK HAMMERS AND ROCK DRILLS
PILE DRIVERS (PEAKS)

_i
____}
i
l.______A

OTHER

VIBRATOR

SAWS

rm—
o

P

Note: Based on Limited Available Data Samples

Source:

Noise From Construction Equipment and Operations

Building Equipment, and Home Appliances, EPA, 1971
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stream banks. However, debris from construction
activities will be prevented from entering the stream
and silt curtains will be used to prevent excessive
spreading of highly turbid water. All cleared areas
will be replanted as construction is completed.

B. Long~term Impacts

The stream bank protection from the proposed
project will help to minimize erosion along the banks.

WATER QUALITY

A. Short-term Impacts

Turbidity in the streams will be increased tem-
porarily during construction activities occurring
within and arcund the streams. The conéractor‘ will
be reguired to provide berms and silting basins to
minimize the effect of surface runoff from construction
sites along the stream banks. Construction occurring
within the stream will produce turbidity that will
be temporary and unavoidable.

B. Long—-term Impacts

The completion of the project will not reduce
flood flows over cane fields and open areas. The
east bank will remain at the existing elevation and
continue to be inundated py the 100-yvear storm dis-
charge. However, stream bank ercsion will be minimized
in the project area. Since the project area is located

on the level area of the drainage basin, the flow

34
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velocity will not increase significantly as a result
of the propcsed improvements. A natural rock slope
protection and an earth bottom will be usgsed in order
to conform to the natural cross-—section as much as
possible. While erosion will be reduced, it is not
expected to result in a significant reduction in
turbidity in the downstream portion of the stream
or in Kaiaka Bay. Erosion on the east bank is an-
ticipated tc remain the same.

TRAFFIC

A. Short-term Impacts

Heavy construction vehicles and equipment will
cause temporary congestion along the major highways,
and rerouting of traffic may occur where construction
occurs near highways, This disruption will be reduced
by the use of signal men to direct traffic flow,
and traffic cones and signs to alert motorists of

construction activities.

B. Long-term Impacts

No long-term impacts are anticipated.

FAUNA

A, Short—-term Impacts

Clearing and grading activities will remove
existing vegetation which provides a habitat for
mice, rats, exotic (introduced}) birds and mongoose.
Wildlife which will be impacted are not endangered

species and are found throughout the flood plain.

3-5
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Stream flow will not be cut off and debris from con-
struction activities will be prevented from entering
the stream. The increase 1in turbidity from construc-
tion will be temporary. Silt curtains will be used
to prevent excessive spreading of highly turbid
water. Since the aguatic species have survived the
periodic floods and more fregquent times of high rain-
fall, the increase in turbidity is not anticipated
to be a problem. The species found here are very
hardy and repopulation of the improved areas is an-
ticipated to occur rapidly.

B. Long-term Impacts

The proposed stream improvements will minimize
stream bed erosion which directly affects water quality
in streams. The decrease in erosion is anticipated
to have a beneficial, though minor, effect on the
coastal aguatic ecosystems. 2 decrease in turbidity
may increase light penetration which affects primary
photosynthetic productivity. A decrease in sediments
may also benefit the benthic habitat and reduce the
smothering of sessgile forms such as algae and corals.

Kiikii Stream heosts groups of endemic macrofauna
that periodically migrate across the freshwater-marine
interface. These diadromous organisms live and spawn
in the streams but reguire a marine enviromment during
their larval and post larval stages. The survival

of these organisms, which include the o'opu, opae,

3-6
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awa, and aholehole depend on the guality of water in
stream courses and estuaries. Any decrease in turbid-
ity from flood flows will have a positive effect on the
marine and freshwater organisms in the project area.

Conversely, an increase in temperature, pH,
dis solved oxygen or conductivity and a decrease in
shelter will have a negative effect on the stream
habitat.

Preliminary results by Timbol and Maciolel”
showed that an average increase of approximately 4°C
could be attributed to the warming effect of a revet-
ment and 2°C for a cleared/realigned channel. This
is due primarily to the removal of riparian (steamside)
vegetation during construction of such alterations.
Devegetation eliminates overhead cover and results
in excessive radiant heat transfer, which leads to
wider ranges in temperature (very high in the after-
noons and very low in the early mornings). These
fluctations, in turn, have a negative impact on
fish habitat in the streams.

This should not have a significant effect upon

lower EKaukonahua/Kiikii Stream, which is at least

* Timbol, A.8. and J.A. Maciolek. 1978. Stream Channel
Modification in Hawaii, Part A: Statewide Inventory
of Baweaiian Streams Including Survey of Habitat Factors

and Assoclated Biota. FWS/0ORS-78/16. USFWS National

Stream Alteration Team, Columbia, Missouri,

3-7
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100 feet wide, because very little of the riparian
vegetation presently provides much overhead cover.
While Poamoho Stream 1is narrower and has more overhead
cover, only its mouth will be realigned and a sign-
ificant change in temperature 1is not anticipated to
result from this action.

An increase in pH, dissolved oxygen and conduc-
tivity is clearly related to the presence of channelized
stream sections, however, a more precise statement
of the relationship is not possible at the present
time.* Loss of shelter, due to the elimination of
natural stream bottoms, also degrades the stream
habitat, expecially for native species. Howeaver,
this will not present a problem as the proposed
project will be designed to retain the natural stream
bottoms. In addition, grouted rip-rap will be used,
with the grouting récessed. This will increase surface

irreqularities, which aid in the artificial substrate's

ability to support benthic life.

VII. FLORA

A. Short—~term Impactsg

Vegetation will be removed along stream banks

where construction activities occur, Vegetation

Bathaway, Charles B,, Jr. 1978, Stream Channel Modi-
fication in Hawaii, Part C: Tolerance of Native Stream

Species to Observed Levels of Environmental Variability.

FWS/0BS-78/18.

L
!
[>+]



s

B B

o

R

e

st

i
H
28

e

e

P

e

VIII.

around the proiject sites consists mainly of weeds
and shrubs. Cleared areas will be grassed when con-

struction is completed.

B. Long-term Impacts

Long-term impacts from the removal of vegetation
are nobt anticipated. Vegetation along streams tend
to reduce erosion, however, the proposed rock
slopes will act as a more efficient erosion control
measure.

ECONCMIC IMPACT

A. Short—term Impacts

The immediate benefit of the proposed project
will be an infusion of cash and the provision of
jobs to the local sector. The estimated $1,294,000
for the project may involve the purchase of some
materials outside Hawaii, but it is anticipated
that the major portion of the amount will be spent
purchasing labor and services within the State, speci-
fically within the City and County of Honolulu.
These direct expenditures will provide direct tax
revenues to the County, State and Federal governments.
Wages and salaries will generate an increased demand
for goods and services from construction workers
and suppliers sharing in the project payments.

B. Long-term Impacts

The major economic impact of the proposed project

will be to protect the property and safety of residents

3-9
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currently living in the project area. In addition,

the f£lood control program will allow additional devel-
opment to occur that will be less liable to flood
damage. Since the proposed project will protect an
existing subdivision, the only additional development
which could occur would be improvements to the existing
homes. These improvements are permitted under Federal
guidelines, provided they do not constitute 507% or more
of the structures' current market value. The need for
land acqﬁisition is not anticipated as the existing
easements are adeguate for the proposed project. The
determination of the level of the damagés and fatalities
which could occur from floods with the magnitudes exceed-
ing the 100-year flood level and the 100-year tsunami

zone is not required in maintaining consistency with the

Kational Flood Insurance Program.

AESTHETIC IMPACT

A. Short-term Impacts

Construction activities will result in the removal
of vegetation and the presence of heavy construction

equipment may disturb the tranquil setting of the

area. These iﬁpacts to the aesthetic enviroﬁment
will be for.thé duration of the constxﬁction period.
Vegetation will reclaim the cleared areas through
natural introduction and grassing programs after

all construction equipment has been removed.

3~10C



B. Long—-term Impacts

portions of the natural, irregular cross section
of the stream will be replaced by a uniform section.
The change in the nétural aesthetics of the existing
stream may be considered undesirable from a visual
standpoint but thé increased protection to property
and 1ife makes this change preferable{ It is antici-
pated that in the years to come, vines and other
vegetation will reduce the man-made aspects of thé
improvements.
LAND USE

A. Short—-term Impacts

'No short-term land use impacts are anticipated
from implementation of the proposed project.

B. Long-term Impacts

Upon completion of the project, thefe should
not be any significant impact on land use. New con-
strﬁction must be in accordance with flood plain
management guidelines and 1local building regulations.

Land use will also be influenced by the new City

Development Plan for the area.
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SECTION 4

ADVERSE IMPACTS WHICH CANNOT BE AVOIDED

I. SHORT-TERM IMPACTS

Most o©f the short-term, adverse impacts that may be
generated by the proposed project are associated with
stream improvements and construction activities. These
include impacts on air guality, noise, erosion, water
guality and traffic. Noige, ercsioﬁ, traffic, and air
guality impacts are not expected to be severe, and will
be mitigated by actions discussed in Section 3. Water
guality impacte from construction sites will also be miti-
gated, however, turbidity from construction within the
streams will be unavoidable but temporary. The temporary

increased turbidity is not anticipated to be a serious

problem. The stream waters are normally turbid and stream

inhabitants have survived periods of high turbidity during
periods of high and sustained rainfall.

Vegetation will be removed during construction work
and wildlife will be displaced. It is anticipated that
wildlife will repopulate the area when vegetation has
grown back from adjacent areas.

II. LONG-TERM IMPACTS

The primary long-—-term adverse impact associated with

R A g e



the project will be visual. As mentioned in Section 3,
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the proposed improvements may be considered undesirable

from an aesthetic standpoint. However, it is anticipated

that vines and other vegetation will reduce the man-made

aspects of the improvements to some extent,
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SECTION 5
ALTERNATIVES TC THE PROPOSED ACTION

I. NO ACTION

If the proposed project is not implemented, continued
periodic flooding with potential property damage, injuries,
and loss of life will still exist., Estimated annual damages
totaling $207,000 (Table 2-3) will continue. The existing
stream capacities shown in Table 2-2 will be reduced
further because of additional silt and debris that will
accumulate after heavy rains.

I1I. FLOODPROOFING ALTERNATIVE

Floodproofing measures consist of raising the existing

structures above the expected flood level, sealing all flood-

prone openings of the existing structures, and constructing
floodwalls to keep flood flows away from flood-prone struc-
tures. At the specific location of the Kaukonahua-Poamoho
Stream confluence, the existing ground conditions on the
west bank are prone to continuous erosion, Therefore, the
construction of a floodwall would provide a more positive
means of flood protection. Such a floodwall would consist
of raising the west bank of the stream at the confluence to
a height above the estimated 100-year flood level. Because
the bank is prone to continuous erosion, a protective lining

would need to be provided,
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TABLE 5-1 (A}

COST ANALYSIS OF ALTERNATIVE ACTIONS
AT POAMOHO/XAUXONAHUA CONFLUENCE

{PRESENT WORTH COSTS AT 6%)

CHANNEL PARTIAL FLOCDPROGFING
COST ELEMENTS IMPROVEMENTS IMPROVEMENTS IMPROVEMENTS RELOCATION NO ACTION
CONSTRUCTION
Barthwork 1,046,500 1,046,500 1,046,500
Grouted Riprap 753,500 450,000 450, Q00
Acceass Road 9,000 g, 000 9,000
Fencing 11,000 5,500 5,500
Contingencies 273,000 226,000 226,000
Sub-Total 2,093,000 1,737,000 1,737,000
LAND ACQUISITION
Agricultural
Property (1) 150,000 150,000 150,000
Residential
Property (25} 2,400,000
ESTIMATED DAMAGES
OVER 50~YEAR PERICD
"Residential
Property (25} 2,354,000
TOTALS 2,243,000 1,887,000 1,737,000 2:550,000 2,364,000

%3]
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A. Grassed Levee

As discussed on pages 2-4 and 2-5, a levee is

already present in the project area. This levee has

not provided adequate flood damage protection but has

Smammmimnes

actually contributed to some damages. Replacing it
with another similar levee was rejected because it
has not proven to be a structurally sound method in
this instance,

B. Alternate Bank Lining

Rip-rap and concrete~lined slope protection were
structural alternatives evaluated for lining the west

banks of upper Kiikii Stream and lower Kaukonahua

Stream,

The subsurface soil condition along upper Kiikii

ety

Stream and lower Kaukonahua Stream was found to be
{i soft and loose. The soft soil strata extended down
to the maximum drilled depths of 45 feet, The use
of concrete lining with sheet piles was not feasible

because no bearing stratum which could be used to

resist lateral loads was encountered. Specific data
on maximum depth of scour during flood flow are not
available. However, comparison of inverts of previous
improvements with the latest field surveys and depth
measurements indicate that existing bottom elevations
are lower by onme foot in some places and higher by two

to three feet in others. These comparisons and the

5~-5
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erosion of the west stream bank., Protection of this
bank is imperative to assure reasonable protection for
the homes.

Assigning a cost for this alternative would be
inappropriate because the danger to the homes would
continue to exist., It is not possible to estimate with
any confidence the amount of time it would take for the
area to fill again with sediment, as this would be
influenced largely by conditions of rainfall and land
use in the watershed (1).

In terms of environmental impacts, water quality
would be somewhat affected. Turbidity would occur at
the dredge and at the discharge from the dewatering
pond, Silt discharge from the dewatering pond would be
influenced by the area of the pond, the rate of pumping
and the particle size of the sediment being dredged (2).

Other impacts would occur on the stream and estuarine
fauna in the vicinity, However, studies have indicated
that bottom fauna will rapidly recolonize an area after

the population has been destroyed by dredging (3).

(1) VTN Pacific, 1977. Environmental Impact Statement
for the Halawa Stream Maintenance Dredging
Project. Prepared for the Department of Public
Works, City and County of Honolulu.

(2) Ibid. (1).
(3) Op. Cit. (1).
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In addition, it has been cbserved that many crabs survive
passage through the pump and discharge pipe, and fish can
easily escape the dredge.* Thus, long-term impacts due
to dredging need mnot necessarily be significant,

TII. FULL CHANNEL IMPROVEMENTS ALTERNATIVE

Full channel improvements involving concrete sides
and bottoms was an alternate considered to contain flood
flows. This alternative would entail enlarging the exist-
ing waterways, buildup of stream bank elevations and dredging
of the stream bottom. Full channel improvements‘would
adversely affect aquatic life by extensive alterations of
their natural habitat, although stream water quality would
be somewhat improved. The extensive improvements were not
feasible due to high costs, adverse environmental effects
and poor subsurface soil conditions. Refer to Tables 5-1
and 5-2.

IV. RELOCATION ALTERNATIVE

The relocation alternative consists of the acquisition
of the homes and businesses that are subject to major flood-
ing, and the relocation of residents away from the flood
hazard area. The relocation alternative would be the most
positive means of avoiding dangers to human life; however,

it would result in a disruption of the individual lifestyles

*VIN Pacific. 1977. Environmental Impact Statement for
the Halawa Stream Maintenance Dredging Project, Prepared
for The Department of Public Works, City and County of
Honolulu,
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of the residents, including potential adverse financial and
social impacts. Costs are shown in Tables 5-1 and 5-2.

V. PARTIAL IMPROVEMENT ALTERNATIVE

The partial improvements alternative considered involved

widening the mainstream and lining only the west bank in
this reach. The height of the lining on the west bank would
be raised above the estimated 100-year flood level. Rip-rap
lining would be the proper material to provide protection
against the continuous erosion.
VI. SUMMARY

The proposed project will protect west bank areas from
erosion and extensive flood damages. Flooding of the east
bank areas, which are in agriculture, will continue. As can
be seen from Tables 5-1 and 5-2, the proposed improvements
will meet the project objectives at a lesser cost than the
other alternatives., Table 5-1 (A) shows a breakout of the
costs for each of the actions evaluated. The levels of
flood damage protection (i.e. benefits) provided by the
various alternatives are related to the estimated damages to
residential property of $2,364,000 over a 50-year period.
The environmental impacts of the proposed improvements will
also be less than with the other improvements,

While relocation would have the least physical effects
on the streams, it would involve a significant disruption

of the lifestyles of the residents. The subdivision is an
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older one, close to schools, medical facilities and
employment. The present vacancy rate for housing on Oahu
is approximately 1.5% (State Data Book, 1978) and; while
exhaustive studies were not made, it is doubtful that
replacement housing of similar quality and cost could be
found for 25 households within the Waialua-Haleiwa area.
Thus, social impacts are anticipated to be significant.

Partial improvements with its component of widening
the existing mainstream would impact the stream bottom more
severely.

Full channel improvements with its components of
widening the existing mainstream and concrete bottom slab
and walls would have greater impacts on stream fauna.

0f othe other floodproofing improvement alternatives,
concrete lined slope protection is not considered to be
a suitable substate for demersal native stream species,
besides its ineffectiveness in being adequately founded in
the soft and loose subsurface soil condition. Grass lined
slopes, while retaining the existing natural substrate has
been ineffective in providing adequate protection against

the continuous erosion,
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SECTION 6

THE RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF
MAN'S ENVIRONMENT AND THE MAINTENANCE AND
ENBANCEMENT OF LONG-TERM PRODUCTIVITY

The project area is currently being used for agricul-

tural and residential purposes. The reduction of flood

~damages and erosion will enhance and preserve the flood

plain for future use. Economic losses caused by inundation
of residential lands will be reduced, thus enabling pro-

ductivity to proceed without sudden and severe interrup-

tions.
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SECTION 7

IRREVERSIBLE OR IRRETRIEVABLE COMMITMENTS OF RESOURCES

The construction materials, public funds, energy, and
labor involved in this project will be irreversibly and
irretrievably committed. Land committed to the profect
will be for the duration of the flood controls. Vegetation
removed from the project area to construct floodproofing
improvements and maintenance roads will be irretrievably

committed,
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SECTION 8

AN INDICATION OF WHAT OTHER INTERESTS AND CONSIDERATIONS

OF GOVERNMENTAL POLICIES ARE THOUGHT TO OFFSET THE
ADVERSE ENVIRONMENTAL EFFECTS OF THE PROPOSED ACTION

As indicated in Section 3, Anticipated Environmental
Impacts and Mitigative Measures to Minimize Adverse Impacts,
most o©of the adverse impacts are short-term and related
to construction activities. All adverse impacts anticipated
from implementation of the proposed actions are insignifi-
cant when compared to the benefits to be gained. The
protection:of the project area via the proposed improvements
will be in accordance with the obiectives and policies
of the General Plan for the City and County of Honolulu,
particularly Objective B under Public Safety, which states
that it is City policy: "to protect the people of Oahu
and their proterty against natural disaster, traffic and

fire hazards, and unsafe conditions in buildings and public

p

areas.”
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SECTION ¢

RELATIONSHIP OF THE PROPOSED ACTION TO LAND USE

PLANS, POLICIES, AND CONTROLS FOR THE APFRCTED AREA

APPLICABLE LAND USE CONTROLS

The following land use controls apply to the Waialua-

Haleiwa area as indicated below:

FEDERAL: The project area 1is included in specially
designated flood hazard areas delineated by the U.S.
Army Corps of Engineers. This flood area delineation
is in conjunction with the National Flood Insurance
Program administered by the Federal Insurance Admin-
istrator in the U.S. Department of Housing and Urban
Development. Local government participation is
reguired in this program. Appendix B explains the
highlights of the National Flood Insurance Program.
STATE: The project area is classified in Urban
and Agricultural State land use districts.

COUNTY: The 1977 City and County of Hcneolulu's General
Plan designates the area for Residential and Agri=-
cultural use (Figure 9-1}. Commercial designations
are found near areas zoned for residential use.
Kaiaka Point and the west bank area of Kiikii Stream
above Waialua Beach Road 1is designated as open space.
These designations may change when the new City De-

velopment Plan for the area is completed. Portions

9-1
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of the project area are zoned Residential (R-3 to
R-6) with strip-zoned commercial areas (B-2) located
along the main thoroughfares.

Portions of Waialua-Haleiwa have been desig-

nated as special flood hazard areas on maps prepared

by the U.S. Army Corps of Engineers. These maps
are presently being revised and are due for completion

in February or March, 1980.

Revised flood hazard maps will be submitted

with an amendment to the comprehensive zoning code
to the City Council for approval. If approved, chang-
es identical or similar to those presented in the
. draft amendment (Appendix C) will be instituted.
3 The project area is also located in the Special

Management Area and a Special Management Area Permit

will be required.
211 new development will be subject to the
following conditions:
b 1. It must conform to applicable zoning codes.
2. Adeguate floodproofing measures must be
instituted.

3. Building code regulations must be satisfied.

I1. FLOOD PLAIN MANAGEMENT

The City and County of Honolulu, in conjunction with

the United States Department of Housing and Urban Develop—

8-3



ment, is presently engaging in a flood plain management
program resulting from the 1968 and 1973 Flood Disaster
Protection Acts. As mentioned, The U.S8. Army Corps of
Engineers has updated special flood hazard maps delineating
areas prone to inundation from flood flows. These maps
cutline the 100-year flood area and the 100-year tsunami
zone. The County building codes are expected to be amended
as a result of the 1973 Flood Disaster Protection Act.

additional information is available in Appendices B and

5

C. The amended County building codes are expected to

SRR

stipulate speéial anchoring of structures, special
matériais, én&rmethods of construction to resist flood
2 damage. New construction will be regulated by the new
amendments. According to Federal gquidelines, existing

structures will be permitted to remain as long as they

are not improved by 50 percent or more of the structure's

current market value.

I1I. COASTAL ZONE MANAGEMENT

The Federal Coastal Zone Management (CZIM) Act of
1972 declares that it is national policy to "preserve,
protect, develop, and where possible, to restore, or en-
hance, the resources of the Nation's coastal zohes for

this and succeeding generations.”

§ The policies of the Hawali Coastal Zone Management Program

are detailed in under "Coastal Ecosystems" (Section 205a-2(c) (4},

HRS) :
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"(pA) Improve the technical basis for natural resource
management;

{B) Preserve valuable coastal ecosystems of sig-

nificant biological or economic importance;

(C) Minimize disruption or degradation of coastal

water ecosystems by effective regulation of
cstream diversionsg, channelization and similar
1and and water uses, recognizing competing water
needs; and

(D) Promote water guantity and guality planning

and management practices which reflect the
tolerance of fresh water and marine ecosystems
and prohibit land and water uses thch violate
State water quality standards.”

The proposed project has been designed to have the
least environmental impact and yet satisfy the need for
floodproofing in the project area. As noted by Korton,
Timbol, and Parrish*, "when administrators are faced
with no alternative but to allow some form of channel

alteration in a stream, an alteration leaving the stream

* Norton, S.E., Timbol, A.8., and J.D. Parrish. 1978.

Stream Channel Modification in Hawaii, Part B: Effect
oF Channelization on the Distribution and Abundance of

Fauna in Selected Streams. FPwWS/OBS-78/17.

9-5
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hottom in a natural state is much the best choice eco-
logically. " Such is the case with the proposed project.

In an effort to comply with the new State Water Quality
Standards, mitigation measures will be instituted to mini~
mize erosion and sedimentation and increase in temperature.
However, as can be noted in Appendix A, some of the existing
parameters of the streams do not meet the new standards.

IV. HAWAII WATER RESOURCES PLAN

The purpose of the Hawaii Water Resources Regional
Study was to formulate a comprehensive plan of action to
achieve the balanced conservation, development and use
of Hawaili's water resources. Coordinated by the U.S.
Water Resources Council, the study was conducted by an
intergovernmental team representing nearly 50 agencies,
with the participation of private industry and the public.
The result was the "Hawaii Water Resources Plan”, which
was published in January, 1979.

Recommendations from the plan which are clearly
pertinent to the issue at hand include the following:

"12-1 Reduce the loss of life and property damage
caused by storm flooding.

Provide non-structural measures such as
regulation of flood plain use, zoning,
building codes, and flood insurance.

Provide structural measures such as dams,
lined channels and flood proofing where
non-structural measures are inadeqguate.
Improve flood peak records, flood mapping,
and damage surveys.

9-6
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Protect the beauty of waterfalls and other
scenic water resources.

Preserve visual access to scenic water
resources.

Acquire water rights to maintain adeguate
streamflow and water levels.

Prevent unsightly and damaging encroachments
on scenic water areas.

Catalog pertinent on-site and off-site
aesthetic values.

Develop methods for gquantifying relative
values.™

In the plan, Waialua is listed as an area which is

subject to serious storm flooding and Kakonahua and Poamcho

Streams are listed as scenic water resources. According

to the Pl

an, "water development plans must include pro-

visions for maintaining aesthetic values of waterfalls

and the scenic reaches of flowing streams.”

V. FEDPERAL WATER POLLUTION CONTROL ACT/CITY AND COUNTY'S

*1208“

PLAN

The 1

972 Federal Water Pollution Control Act Amendments

(P.L. 92~500) set two basic goals for the nation:

1.

That wherever attainable, water guality which
provides for the protection and propagation of
fish, shellfish and wildlife and for recreation
in and on the water, must be achieved by July
1, 1983. In other words, the waters are to be
"fishable and swimmable" by that time.

That the discharge of pollutants into the navi-
gable water of the United States is eliminated
by 1985,

The U.S. Environmental Protection Agency (EPA)} ad-

ministers

the Act nationally and the BState Department of

9-7
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Health (DOH) administers it within the State of Hawaii.
Section 101 (a) (5) of the Act reguires that "areawide
waste treatment and management planning processes be
developed and implemented to assure adequate control of
sources of pollutants in each State". The specific re-
guirements for the development and contents of these plans
are contained in Section 208 of the Act; hence, they are
referred to as "208" plans.

The "208" plan for the City and County of Honolulu
was completed by DOH and the City and County in October,
1978. Final acceptance of the plan is pending completion
of the other County plans within the State.

The plan focuses on streams and coastal water guality,
and suggests several "Best Management Practices" (BMP's)
to reduce erosion. These are on-site pollution control
measures that "allow the use of a natural resource without
detriment to the envrironment or final depletion of the
resource”.

BMP's can be broken down into two categories: struc-
tural and nonstructural. Structural measures involve
construction on or around the periphery of a land site
to control sedimentation. Nonstructural measures actually
slow down the erosion process and thus the amount of
sediment entering a receiving water. Examples of BMP's

which could be used in conjunction with floodproofing

and construction are given in Appendix F.

9-8



Vi. NORTH SHORE DEVELOPMENT PLAN (PRELIMINARY DRAFT)

The preliminary draft of the City and County of
Honolulu's North Shore Development. Plan was published in
Qctober, 1979, This is one of several Development Plans
for the Island of Oahu and will undergo further revisions
prior to acceptance. Policies stated in this draft ordi-
nance include the following:

"3-02 Urban Design

1. Guidelines for Urban Design

b. Open space

3) Streams should be considered maijor
scenic, recreational, and open space
resources. They may alsoc serve as
community focal points, and be the
basis for mauka-makali view corridors
when viewed from roadway bridges.

A strip of land along each side of
major streams should be kept free
of permanent structures and land-
scaped 80 as to establish open space
corridors in recognition of the
scenic, recreational, and potential
hazard conditions associated with
streams. Major streams include,
but are not limited to:

a} Opaeula, Poamoho, Helemano,
Kiikii, and Anahulu Streams in

Haleiwa;
b} Waimea River in Waimea;
¢} Makaleha Stream in Mokuleia;
Whenever possible, public access

to and along streams should be pro-
vided.
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4y Existing natural stream beds should
be retained and further channelization
avoided whenever possible. Where
channelization must occur, materials
which are harmonious with the setting,
such as stone, should be used.

4-03 Public Facility Systems

5. Stormwater Management System

a.

s
3
£
e

ey

The stormwater management system includes
natural streams, drainage channels,
drainage basins, ponds, and bridges.
Natural streams and existing major
channels are delineated on the Develop-
ment Plan Map.

Drainage improvements within flood
zones will emphasize natural means
and retention of water with minimum
reliance on structural means and rapid
water transport.”®
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SECTION 10

SUMMARY QOF UNRESCLVED ISSUES

As discussed in Section 9, the City and County of
Honolulu is presently engaged in a flood plain management
program for the Waialua-Haleiwa area. Flood hazard maps
are being revised and will then bhe sent, with amendments
to the Comprehensive Zoning Code, to the City Council
for its approval. Future modifications, new construction
and insurance rates will be affected by these changes.
Flood control measures will probably occur after the new

changes and insurance rates are in effect.

10-1
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SECTION 11

LIST OF NECESSARY APPROVALS

Special Management Area Permit.

Hawaii CZM, Federal Consistency Certification.

Army Corps of Engineers Permit for Activities in
Waterways (Section 404 Permit).

City and County grading permit.

11-1
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SECTION 12

ORGANIZATIONS AND INDIVIDUALS CONSULTED
IN THE NOP REVIEW PROCESS

The following list includes organiza-
tions to whom the NOP was sent during
the review period. Those with an
asterisk are those for whom a comment
and corresponding response is given on
the following pages.

Federal Government

* U. S. Army Engineer District, Honolulu
U. 8. Coast Guard
U. 8. Department of Agriculture,
Soil Conservation Service
* U, 5. Department of Housing and Urban Development
U. 8. Department of the Interior,
Fish and Wildlife Service

State Government

Department of Agriculture

* Department of Health

* Department of Land and Natural Resources
Department of Planning and Economic Development
Department of Transportation
Office of Environmental Quality Control

City and County Government

Department of Housing and Community Development
* Department of General Planning
* Department of Land Utilization

Individuals and Organizations

* Greenpeace
* Life of the Land
North Shore Neighborhood Board
Waialua Community Association
* Waialua Sugar Company, Inc.

12-1
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12-11
12-12,

12-14

12-13

P ——



*IUY CwresurBuy avey IRITy 19D

BIIHAEINY

AFRULBLY JoyyD puw xolveajy
VATEYALR 20V 1Ivs

w..,w = \uwh\

teanod Lnay Liey

"wayl wIvEadoadde wyy
I PRIIPAQNE A TIA AR Amay eyl Jo jusazawdeg w 2oy wOIIMIFIddy ny

TITWILBTNYG 10V [WILIMTOILALE BYT WPyITM privpIETOD
BYOTTRA S3nean0n anoi  ruoyIvamdexg 3o 80Tlon myy Boranyasa ao0j nok wnwyy

uOTATATYH BupzsasuiBuy fyeyun
‘ NEHD %NS 1

o iy
pily [*g
‘uinok Aywaaduyg
~aruncad Aetas: syl W Buyisdyorized 3o L3pumazoddo sun 183 nod uvyy ep

*Awg wwwiwy vy Io wesils
243 Jo uopized weallsuacp wyy uy £ITPYQAnt ragem PRONPBI Ut AljFEusg L0y

FLTTEL O] UOTROIS PIQ WHBILIE IINPAI ATIUEITITUETE [ITA 2B1n0D meaije
voyinavdery yo eIf304 Y3 30 3337 Q00°1 03 synvmsaoxdwy pasedoid jmp I3y JoU op N CusTIvl

IWRABINAG Iwdn] yvaveumOlTALY 2Iudwancidiy «wsmstdut 309f{oad uy vleyep Afuw proaw o3 #{qyssod s uoos aw Furweasooxd
WEBXIS OYOWYLI-UNYTIoANNY BYF 03 Bupavyes 2oy worawnyTddy 1ymasd anod I1mgne nok Ivy3 19288ae an  "uepIDaload wumg

6161 4T #unf 3o AJ-(4G0S I9338Y tnpy 1359gns &.au..&u pov Jusmu3yTeey *Suynepya weairis syl oy perynboz w1 §ymawd dmay
Y3 jo ynewmlawda ¥ G761 AIH (] uo Bn 03 Paprumlcy sem IRY) ‘jiwaBy
13unayy cay aweg ‘nyes ‘earsTvl-EnTETEy siuswasordey meeidg CUOUWBOL-ENYBUOANYY #I 210F

" 207308 BOTIRITdaly IVmOINGY 30BAW] TEIUGWUOITAUY oYl PIMBLABX DAY B
BERYS  Frwamn ‘xaupmyg 3xeg : .

O£t Buipryng i reapyer R Iy awag

WINTOROY *U03aisTy aeRapBuy Lury cgeg i

voEsTaATg Bupreeurfoy

FBTUD “Funayd ansyy cag

" £1§96 YyemwE “n{nyoucy

198135 3UIX yanos gy

: nynyousy yo L3unon pue L3195

6161 *Df Linp . RI0M DITNE Jo Jtismzedag

adeydug JaTyy pur IoaveIlqg

REITYRATH SouT{vm *ay

#IY0~Z1~106 FW“
kL

6L67 dunf gY Ad~-GRADE

—m T
_ . mw- Iw 14 N : war wseee _:M‘“(%th%u

. ‘sa«\ b:.ﬁf:&!a oy
SAUDR 01 1nd $0 PITRONTM ,pu_z»&“wwk‘uuzérm\%q ‘8 A

P WA T AWHY 3HL 3O ININLH YT
_ Z..W%W.P \”b..
FEr 60 b1

...... v “n S

prEiems s P [ [ [ERE———




"Pul fsawseuiBuy asoM I8AFz 100

WL RAE SEY

ARy §eTYD pur Xo30erlg
TRVATH 3oV TTv

feanok Lynay Lae,

*393foad eIyl I0j perpiTIn eg »puny
DHAD GOE PIPOYI Upww @9 [ITM I0uRITAWOD [Ing CARPIQ Balanduxy eyl Jo
sdels paaynbaz %yl jo 3som [TTJIny TIis JURAITSS Jovdaw] TEINMMBOITAUY WL

“BRETT IWPIp BayInoexy Bupiuvawasiday do3 surrepinn juvwafwnwy uywpdpoory
#y3 yo Adod wgi o3 puw woyiwisdazg 3o 2ULI0K eqy PULASTASY 107 nok wowyl

woyjexedaiy JO wojioy

IVITBYRYY Aowduy TRIMeELONT AT

1Trgaacade) mBAIIE CYOMBCI-FNYUORNTY

®E3 O3 BuTINTRI G161 '6 Aynr 3o
{rusg-gyg/oosugor) ss1°4 1eaia] Imoy  13vefgng

ABuwg fag aweq

05956  Fremsy 'minyonoy

. L0006 ¥od 'O "4

B1ET WOy *wumoH ¥IY OOE

Juoadoyassg uwqln pur Sopanog Fo 3meulrwdeg
aBwuw waay

Buwg g ¥ OYATY ‘ay

6161 “0f Linp

H1Y0-T1-T06

BSINFCTIVY

rabruen PoaIY
“ 3l L

‘ATaresuls

TFFEIE
Ine JO uosUyor yuwly rres esespd ‘suopjpend Auw sary nofi prooys

FHOFIWLIGIUT
Anof 10y PesOIDU FY IBpI) afIndexy Luyjuswerdul oy eurysprnd
Jusdabeury uFRTdpoOTd ‘IFOUNOD KOIINOEIYN IWIVA SYI FO Adoo ¥

. , ~sdeys paxynbax syi
JO tRIRASE ITFFINS PINOA 37 SOUTS SIF S JO YIOMBWEIZ &Y UTHIEA
poystTduosor RIIS®E 8¢ PYAOd JpIo SATIADNXT ST YITA wOURFrduc)
~ uswsSeUeR urRIdpoOTd ‘SR6TT IFPIO BATIROEXY yypM Ardwod jsouw
faunoy pue AITD U3 urerdpoory pezwubfsaep ¢ UIYITA syususanrduy
Zo7 POZFIFIN 8y SPULT SGAD QOH PINOYS ‘Isasacy ‘@uswesoxday

z0F perflyan #g TTFA spuny funod ® K3F5 3ey3 #81838 SOrou sil

"ROIE BEMTITEN

—PRTRTRN Y3 UT BUFPOOLF STJWTUFW TTI# SWrarls {THTIX PuUv oyowvdy
pnyeuoynEY 43 JoF sjusassclduy epiacid 03 UOTIOP pasedord eyl

worjermiarg Jo @0TJON
Juswazels soedel TEINSWUATIAUY
FIUBWSAQIAUY WEITI5 CYOUPOT-PRUPUONTEY  F309[qng

PRIRYRRTH ~IH Twag

£T996 FyEARH ‘nInyoucH
393115 DUTN YInOF 059
nrRyoucy Fo Ajunod ¥ 8310
syIoM Strahg 3o jusaryzedeg
ARSPUTHUR FETHD pue JOJOBITG
pIRfEATW B3RTTEM "IN

[§-4334
~§pg fuosUYOL) BET8

OE MRAIN AN My EOTrE HUIOHPED "l U

11 £009E ¥el 'O
PRUEAY 2pe() BP0 05

\
M TRTEIRE ster ‘e frme Lt

A3 . 0GRSE HYMYH ‘MUVIONOH
mum.o&uus_mﬁ& 40°4d3¢ 10005 xou 0d "BIEE W OATE WNVOW VIV 00E
3A303y . WA S0 VY
PZN&%J.&}WD NYBYN GNY DNISNOH 40 INBWLHYLID

g .

2.8 ¥V




CORTOUELT WRY ‘vig

Pt

SIWN

YH oo

HOOTAYeT
TEOTROLON] Jo uoteyaky
ZOSTATEUNG pratg
\ RoTdey “H aviamey

¢ m m
‘armal Lrexeouyg

“fuemzos oy Apyungroddo BTUY aseTosxdde op

“81T8 jouload eyl m
SopelEh JX08Q8 03 PRoue ewvazowy Trpa b«%&m“wawugu vo o oo
nnw.nng:ua% wgaxeuwwnuwwﬂwuﬂ« 03 3I0dex syl wr pejusssad Mﬂmﬁug
. PUNOITS o SIBIOTET
v A 2 SRR T S O

TRYUsamrOs ﬂﬂkﬂﬂﬂﬁw

Herts

[

# —

i
i
“

LLieg b¢

eIy 3aag no g pup K3iaugz 2oy

uoayE Syy FulIsjue
woxy pejussezd wq PINOUS BITTATION UGTISNI)BUOC moxy STIGS] iy

rzeyea prqany ATudTy yo Burpusads
eaTracxe jusseld o3 pasn aq PINOUR sUTEIINC JT11E teyqyened 31
TUOPORAGEFUCN Ta3JE BUTpesssI ejEypemmy PUB UOT4INI3BUCT Bupinp
mayy Putreros A UOTSOIe wol] S1Tos pesodxe Puyjvesoad

£q pegusaexd eq pmou wotyelTIs pUe L3TPTGIMY peSEAIOU "2

*e3IT oTuued jxoddng o3 LeTIrgqe 8, 83RIEQNE TRTOTITIIE Oy
BesYalIUT 4RQL CEeTITTETARAII] OUMIInE GERRICH] 0} Xepro uy
peesenal oy pynoyr Bupinosd eyy ‘pesn wy dexdya peynodd 3r o o1

1Bugsotyoy sUy

geafing pue spoylew vorgenaieuey andoad Ag peonpar ef fomw BREELT AWOUL
BUT SASTIOY BN 3¥ITQRY eITYPTIM PU¥ URIJ JO BEOY ¥ UT NG TR
Supuyr RuwG wEelys By WY gaBuryo puw uoisulelea epTLOIOUR SO (RACREY

moTeq pejon e jdeoxe ‘e118 B J¥ SODINONAX BJTTPITM PUB HHTY U0 BARY
111~ 3osfoad pesodoxd syy gwyy toedu; syy eseappy Lrejsnbape o3 suwadde
11 PUR JUSNOIRLE 308dE] [RIUAWUOATAL PAOUSINISI OUj POMOTABI SATU BN

1x7g TReq

Tresey ‘ngeq ‘EMTeTRE-®NTEFINA

sjusnesozduy

HESILE CUOERGI-EnEUCImEY
uemezesy joeduy Tejusmuoxfamy ey
£Igoh  TrmaeH ‘nynyoucy
yoexsg Bary wines 059
nynToucy yo Lfyunod pue £330
#xtop or1qnd Je yuempaedeq
ZeOULRUY JETUD PR FO308IT]
BATUBALY BOTTITM "IN

P by 6L6T *g1 ewnp

E.‘W om_.cw- :
LOEy EOOW N““ o h___( IroNGH
] x& HE N MWM M%:uJ%Wﬁhmr hﬁ&

195 MIaTE LVw AR WL

Shnom orand FPLANES ummxw.«ww? az,\”mmm&@..
10f PP g jo quowtdRgFag parun




‘ool ‘kilaseiiog amed IRITE 100

BN SHY

, *e3utBuy Jeyys puw aojvazyg
IRVLITH BOVITvM

Y Sy

*#inod Lynay Liay

TWEsi3e Wiy} Fopaeion w0l peitwanid

*} FTIq9p IRyl wansul prnoys swofgwasdo VOFITRIINGOT Jo ROTsTaIRdng
Ifisany  cmevewsaBold voTIoniysaod e pessvxd Lyeawypeuwcy vy I1EA

BERIV PAINITD YLV ‘uefIonayvucy Butanp si93en wesizs 41 yo vorjepvafep
1023000 oy arifoxd suy3y 3o awd sw PHIIPIONGD @q ITiA SUFIIND N{T§
*uBjeap 30sfoad vyl zo jawd 8% Buyinoal pussessa ¥ira dwadyi peynoay

‘IULRAIFIG dWAM] [RAVBUNOITAUY BYI UFyITA peawpIsnoy
Q3 OTTFA #Uem200 2nol  ‘ucyivindaig 3o SIFION SYI FupASTasx 107 nod ELt e

nepyexedaiy jo FITION JRIMFTETE FDwduy

T¥uamnoagany synausavaday weeisg

CUOLRGI-FRLRROYNEY WY4F 03 Buriwyaa
SLET '§Y vunl Jo g7 a933#y snoy taaxfyng

1I0Thwy rayy aweg

05896  Fiwakg *niayosoy
L9765 *og *0 g

. . ¥ORAIRY WITIPITM POV Yayg
. 101aa36]1 WYY Jo Juawiawdaug 50

BIDFAIBG [W23R0T003 jo uopRiALg
208yA3sdng prers ‘aopdey "H OwRpANYR tay

6161 "0f Kinp

L1¥0-21-106

e e aals

[




*oul ‘saswuyfuz jEeM IRapI 1w

WAL ML SHY

Feauyluy yupns por XAITIATQ
YEUVAIH BOVTIVA

‘utnol Aynay Liep

T tpasEndepp wq 09]R [[FA WOTIATLOd Jupzporuin
J0 SpOYINE 29430 “#eessrBoxd woTIGNIIGuU0D A passwid Aysinypawmoy

94 TIFs Awelw paiwar [y ‘uwojinyiod #39333%w 01 weifoxd eqa 30 3aad
E¥ pPRIRpIoucy wq T4 supwiand I1¥8 ‘eugeeq Hayiyys pue ARy 03 WOTITppw nr

‘INFHAIWIS Jowdmy [EIDATUGITAUYL WYY UTYILA PRIRPTRUOD
P9 TIFA #IU9E03 Aney  ‘uopyededelg Jo @aTi0N eyl BoyssAny X037 nod Ry,

vopywiwdeag JO UITIOR 4UBEIINIE TSvEEY
TRIURWUOITAUL BIuvnsaoldu) ureiyg
oqouRo (iR Ny g3 o3 Fuijeiex
66T *C1 WUnf JO §5-gHIT 29339 1noy faswiqng
1yedvmrcg cag awsg

10896 ¥reasy *ninpovoy

BIET X04 0 g

FIRARy Jo wiwysg

HITw9H jo Jusuwixedag

RIT#PH [¥IuouuoXfang io0y 103%e1fg £andeg
: ‘gUd fyedweny g eswsp

6461 *0f Ainp

0106

YifEay tejuswuoriaug
iy ¥03vaatg Ajndeg
‘0N CIVOVHAX 'E SANYE

by |4 g

‘Ayvasnuiy

a5

TRATABY 203 BOTIJO SBYWY O3 PRIITWGNA Jaw wheld

tetyy ewyy ayy 17 3dafoad sy ua BUOTIDYAIHAL TeIUmMUoITALS 3inln) asodey

93 IuF12 Bul eaxssel ‘Baoiazeyl ‘#M CuUSTEENIRIP JO 40anos Bioe 3yl Buyeg
supyd Axrujwyresd o1 anp aBanipu vy TEIaua% 34¥ BIUBWSIVIB DYI 1YL @zTieBI By

rivafosd 2yl jo juswsie uv v pazapieuLd Bq
PIfOYs ‘ualiejuawipes uy HUTITnEar ‘BE2139 94E 03 puw] Byl Woiy voyanyjod
Bo1nes JUTOd-UGH JO WOTIEBID BY) SZTWIUEE 07 SOINEESE 1BYI PUSLMOIBX Bp

't

(S¥a 339Ip 243 Jo yef o8ed jo dop)

‘paiaydwod ST uoYldaiIsu0s (usym) BE pajusydar B4 I{IA Swsaw poimsis TV
ipapusue a3q Judusieys Rulsoflo] wyl eyl 1aread proos op s

TY¥-of 23udeyl 3o rLcycg uolIvas o1 nod xagai

am fawinorized uy  ruoTisniisuny Jutanp wmsily sy uy HorIniTed Juyod.tou

30 voyIediiiw 2y saynbar seop ‘uopsTsex pesodoad 37 pue *spaipueig

Aatyenl av3ey “yerp aerdwyn ‘avoriein¥oy QitwEey Sfrgng fusy IREIGIUT

anok zug  rueoyjonzisusd Huianp weails oyl Uy verinyiod a0inos Jjujod.-uou jo
woTiwdyyia pasodead sy3 U0 vOTIRMMOJuL siowm Fupayansi e3wyosaddy pynom am "y

FUSEIRIDPTANOD INOL 103 slusumed BULAcTIey sq) ITEQRE oM

'518 pasodoxd 3oalqns ay: uo Juswmod puw maynaxr 03 en BUtmoy e 103 noed juayy
i

ngeQ
TRMYEIRH-PNTRTYY ‘sIuswascadu] wwaxls cyowwog-enyesoyney a0y (813

N juemaiwls 19vdw) (riusmuclauy pasodoig UO SIUSWMOY 103 3sanbay

1oufgng
1RITYRATR Ak awag

£18%6 FrUmEy ‘nynfouocy

*3s Bury ‘g oy

nInfouog Jo Liunon ¢ 43§

¥RION DIIGNG O Iuswdtedag
xaaufRug Fon) pur Io3dAIEQ

RATURAT @DMTTeM "Iy

]
(LT INY

RSN,

HAWI D SN Aaneae
NPy CrTvL

6/6T '£1 @unp

cw I YWV MY TOROH
I!\M.Mu\lqllll HIEE OB T

!: Ih¢¥ﬁ!&0kzm2»u<&mu
b s it sanere Ly =t 8 {jWymvr 30 3ivis
T CRAOER D IR

. SHHOM 91155

WaTvi 40 wOIIMG
HIAK 1Y FDN0ID ﬁm,.w.‘__m

N A0 MOLDIE 4l
TER UM TSN S RamYs

FTTEH M NOLY B Lprueh
WM RO, R A

td 30

538 1d3¢

AVMIN 4G WO A
HEDLNY ¥ SDU0Ee

£70F 04




L=-ZT1

|
{
i
i

our ‘saeaviBuy u-rz INITL 1o

WX Y

Fewaring gepys puv xojveapg
THVATH BOVTIVH

vy, gy

‘oanod fpnay Lasg

CPepNTORT BG ITEM FATISTIGIINIVYD

WEBIIN pUY 8311 NPT UF #eluegs 03 woriwisr uy siuswsacider pesodoad
W3 O UOFSUMIRIP ¥ IUGWS RIS ABeduy TRIVINUOITANY DI DIYITA PIIANPTENOD
R4 TTEs RIUGEROD ANOZ  *uOTIVNARALRG F0 BOTION WYI Bupsopand a07 ned yoeqy

woylTivdalg Jo RULI0N
FUHWRIVIE Jovduy FUITAEUEITANG
usseacidny wWee Iy CYOwEeJ-InYROOENEY
43 03 Fupaviad §ieT ‘6L eunr

FO TES-0SY  1'DH ‘AWE IIVINY N0, t3veigng

10un *3; awwg

60898 Frwawd ‘ninyoucy
1Z9 x08 "0 ‘4
YEvAvE 3O @awig
FeANOREY [WANIWH puR puwy Jo preocy
LIS oG tenEng fay

6167 *of Lng

$1vo-T1-106

SROINOEAY TRINIEN PuUe Puwry Jo pIeown
UewItTeyd ‘ONG NHASNS

~D T

‘sanof Atnzy Kisa

TSWRIIRS BYI JO SOTISTIDIOPIARYD puUe aIyy
yst3 o3 sobueyn aiqrssed jo swiel ur susweavidut pesodord eyl
SS35$9 03 S[QERITSAP |G USYY PINem 3T ‘pelardwod assayl

TMOTI FO AITITQRTARA BU3 JO ESPI UR PINOM 5B IRISSN a8(g
proos AboroydIow pue sotweudp (eranty 30 uotadiiosap ¥

“HITS QU IR SUOP ST BUIYSTY JT UOTIRDSIPUYT DU ST 21843 Y3

@30U Bm ‘OSTY "PEQTIOSEpP ST WEIIIE BYF UT YST) JO asuspunge

BATICIDI BYI JO BSPT JUOS JT STYRITSHY 3T NUTYI 3M -8pRl
usaq sTY 3IRIS pech ' Jeyd pue pspesu ST ST UL FUTHS B

HAOM WEBARE CGUOWROJ-ROYBUONNEY JYJ IO0F a3dIrou
uotyeiedaxd §13 ayly Jo £doo v sn Dburtpuss Joy nok yuwyy

rITE Aeag

£1899 IH ‘niarouod

IP3IIS HUTE YInog Bgo

SRAOM DTTANG JO umwiawvdag
xasurIbuy I8TYD pPuUR 201D8ITQ
RITYRATH B2RETEM 9 [4RIOUOH

0920-21-106
TES-0dY

CTON TAEd HO0X
BR O T B ¢

§LET ‘Sz @unp

19068 TI¥MYN TAIRIONDN
189 x08 & 'd

Nwwnvﬁjnwmuz IVHNLYN ONY GRYY 0 LMNSMIgYdI0
i
“ 3 HYMYH 40 FLVLIS

EMIMAOITAKD GNVE Grer WELYM
v RiviR

AMFaIIvmYre ONVY

ANV T2

iheyd Guv WSl

5}

DY O ¥ AW IINOT

AV
Ezcxum H ; 5

x
€ g BN
s

ssemen v wvpan sy BN OB 101430

HEFRRLEL 3
HEyuni ke DbtV ¥ ) 5 ok "
L T R e ] 03y '

_GAcp 9 hL

AMEMTINOINE SIIEIEIN \

2ol it

S N O SR
IR aNY M MO




‘pajesnypuy
jou 51 abewep Ajisdoxd 1eTIUSHTYSI ST YODW MOY PUY SBSSO0T
uOy3EIURTd PAIRHTIES BT BIYY JO UODW MOY ING FRATIPUIGG TV

LJUOTROR OU, BUY UM {1-§ *d} enuT3uoo 1va 000’L024 BuTtielod
sobomep {eAUCe PBIEWTIEE, IRYL PIIROTPUT 8T 3T Csowoy
. papooty o3 abewep Ajzedoxd uo Buryjoy inhg ‘awssor Auwdwo) Tubns
enieteM JO sajewriss oaev sieyl -~ (f.r -d)} ohrwep pajelax
~pon1] 30 sa1dwexe oMl sa3To 8oTjou uotsvywdazd syg oyl

*{g=f *d} ,wsae syz uy Butatry L13usIIns BRUSDTSLI

jo Riszes pue Ajredoad ayy joejoad, pue {p.t - d} vOTSOI8
jupr weeIls srywputw 7T ioeloxd syl ivyy sjuswsidas
TrIgush puoksg SnInRbE TTITM S3TIOUSa JEUYM JeaTOo 3ou 81 31 A0y

“{g-1 -d) 00°000'P6Z'TE B O3 PBIRWTISH ST 31500 Ivelord  f

‘paritoeds sou
81 pescdoad axe sauswesordwy eyl Ystum 103 pooty ubissp auyr 'z

*j3noybnoayy

JUBYSYHUOD ST AT JT BOITIINS Pruoys uoTIUSAUCT JUp " {gez -d)

WRSITSUMOP JO uweaxysdn BUrHOOT ST AIMSTA ® Isunaym Bujlentpur

Wy Hss AT Yurg ayhTd dy3 puw Nueq II8T BYI UD SBSN DUBRT OF

@ouBIBILI ST 8I8Y3l ‘eaxsymasty  “(f-1 "4} ,* ¢ ¢ {wuwaIsumcp

ButTHOOT) sNueq JYBTA ey3z HucTe sjuswsacTduT NuUw wWEIAIE,

DATOAUT TTT4 UOTIDRIIFUCD IRY] PBICOTPUT 8T 37 ‘uoyides

asyyour uip (1.7 *d) L ¢ 0 weeIysuacp HUTHOOT ‘xueg 3ubTa

23 buotTe SaInune BUTPOOTI, IPYI PRIROTPUT 5T 17 ‘uoTioes
BU0 Ul  TJUBISTSUOD Bq DINOUS S{ULY WeaIys O3 adhuslayey T

GLET TLT AVW Q3ISINOEY SLNEWWOD

-poTI0U uotTyeTEdaxd 66T XA¥H ‘SINIWIAORIWI WYRNLIS OHOWVOA-VNAVNORNVY ¥04
ayz butmarasa jo A3tunjaoddo eym sn buyprozge 103 nok suwyg ADLLON NOILWHYANYd INIWALVLE LOVAWI TVINIWRONIAKZ LDICENS
"eaxe 30afoad eyl wy srTeedde may oleM sxawyy HASTIAD ONIRNYTd LFIHD *IHOADINOW *S ZOWOID @ Woud
IBUG Mwa suoy3esTpel  ‘Aousby 2susysc Trats nyeg oYy woig
gL 55 ﬁwuuu%nnm OuM BSOUI JO 3ISTT T uTRIQO O3 ergrssod mmmGK.UHAmmm 40 wzmzﬁm¢mwa .
8q PTNOYS 3T ‘8461 ATnrL UT papus potred Tesdde oy soury HAANIONE AYTHD ANV HOIDINIA ‘YHIHVAIW HOVITYM “¥W OL
. o W SP1PI BoueInNSUY HOQHVHOWER
- pue spivpueys buyyooxd poory IemoT O3 UOTIRDTITSERIOBI B

a03 sarytroymne xadoad wy3 O3 woYIRNTITSS
TItm sjusprsea Auew moy 01 se poaTosalIun &
«-TPut pue sdew pIezey pooOIy SRGYOOSEP [ Twd

YD areyl twadde
T 41, 3943 wajeo

6L6T ’Z1 sunp
T °d) 0T uoripey -y

‘PRISDTSUOD BSATIVLISITR SROTIRA byl
103 BOTIVI 3803 /37yeuny spracad pue 3oef{oad pesodead syys

WORF EITIBUIY payoadye uo STTYIOP °opTAoid prNOus §ry Byl C{3D) 0BG T-EL /5450
mrg

FRILAAS RIMRY T AATHD u‘“ Nn\M u.\h o

HMINDINGN § ASNBID

z wbeg Bty 1 wy £l we

vXFURATH Sop{TeM ‘1w

wgrveE
Y4l NN

m*ﬁ@*@ﬂ&ﬂ&. m@ wmw@ £reun swmwn rmrouan &.\ *&l

9 M_s_.w £ LRI ONIN HLAODS 059 ﬁ;\.
n5A%0onoH 30 AlnnoD By ALIO

ONINNYTa TYHINAD 40 LNIWLNYesg ¢
£2550 bL ‘

R SRS f




6-CT

puy fszesurlug ey I18XF £00

WAL HAM SHY

IeRBEBUL JRIV) PUY 303DRIYQ
HYAIW AOVTIIVA

VYL Gregzong

TPRASPISUOD WRALIFNIIITY SNOTINA IYD IOJ HOFAET FHLD/ILFOUNE BPrA0Rd
GELY TIEM B1H WYL Cspue] TRANGTADEARe 63 sBwawp #3 pootel puw edwuwp
A3awdoad YupIvapyssx *f OO0'66TE ‘wRwvwep Ywnunw paswmiiss 005t fozd R 30

rexevapBuy o wdao) dmxy *grpn wyy g peupmIexwp
s sedivydep mieys 2wel-0nT PAZTITIN elueswacrdey Eujpzooxdpootlj yo nlyssp
VUL CPRIFTAVIZ Mq YI¥a Squug weells syl 03 wousisisls Yipa LBopoupmied ey

0B3RS I0RdE] [RIRDGNUSITALY Y3 UTYITA pIINpyEnod

$q LTEA PINFLAOD INOL  UOININARRZ JO BOTIOR w3 Bupasyaex 307 nol wowyl

ROLLYHYSHEd G HDILON
LIHAHZIVIS JOVINI “IYVLNERKOUIARA
EIRTNZACEINI WYZULS OHOMYOL-VIUVROEAVY ERI OL DHILVIAE

6L6T Ty munr 30 {(IDY0RSI-6L/5400 WEIITY ¥AOL I1LDALEAS

SAHOM DIMENd 40 INIKILMYJR(Q
YHANIONZ 4ETHD OGNV HOLDAWIQ ‘VHIHYAYH AOYTIVM ¢ HOEZ

DNINNYLE “TVEINAD A0 IRIAIMVIAC
WANIAA0 DNINNYLL Z218D "IHONDIHOH EUH0ZS *¥R ! oL

6161 *0E Lror

TIvO-TI-T06

SV ———

St sl Thunimreond

Irbasan il [N Raiocd o S (RSP



“PUI ‘ersPUTBUY By IEITI 109

. BEIRIE/HY

xeearfuy Feyyn pus 20353XTg
’ YETHYAIH ZO9YTTYR

VAT, gy
TIUITWRINIE owdu)l TRIUORIGATAGY

WY UTYIIA e3fumyd peleallne eyj eyem TI¥A puvw L¥oyoufwass aqgl Fappaviez
RIOWEO An04 @yvrosadde Wy "wopIvredady Jo oy308 oyl Surseiasa Aty nok duwyy

ROIIVEYJITEd 30 §9Li0N

INDEIVIS IOVDIL IYINZHRUULAKY

SINDLANINT HVILLS CHORYO-YOHYNOAOVE EHI O SRIIVIIY
SL6T ‘8 BRAC 20 TSET-64/501 *{%S)9-D3/6/ WAGHYEOWIH ®OoL 110Urens

SXHOM D104 A0 INTHIUYLIQ

WIENIONT AAIED GNY BOLOZNIQ .Smmmd.wﬁi A0¥Yive 1 HOBA

ROLLYZTIIX ONYI 40 INAHIWVLIQ

BOLDHEIQ “OVSM¥ *1 EHOMAL "W ! 434

ELET "0 KInp

TIY0-TI-10G6

e S A 0 e SR b A

0T-2T

I8IHRLYL

ucTIeZTLYIA PURT FO I10309ITQ

. N@x "L mz\-/m_?.b

TLLOY-TTS I® FIEISs ANO IO Ierd IF00C AW
3oe3uay eseaTd ‘rsigewm eaouw Bym uo suotysanb Aue savy nod 31

*sjueteatnbes ssedwod

U3ITM Sesualazex easeyl eleidai prnoys nog ‘Butenjyuoy gy “ITION
votsraeddag sy3 3Inoybnoryy eweeizs 3O s2pTE Laubra, puw 3381,
|Yl 03 sedUBIBILT JRY3 ‘a8ABMOY ‘3no jutod o3 IATT PINOM GM

THOTINTOS PerIiauueys e o3 HUTIIONSI Inoyztm wetqoad Butpooiz e
2ates o3 buyndumiie exe nok jeys paseatrd Arrernoygaed sie ey
aoeford ay3 uyiis pejeioonse syowdwt xofew syy PUTITIUSDT

@ARY Dok jeyy [88F pur JusuNOop aAcqe BUT POMBTADT QARY OM

ITYMYH Tonve TNMIFTVH-VOTY LA
! SLNBWIAOHAWI WYHMLS OHOWYOI-YRHYNOE NV

GA5040dd #HL 04 ADIION NOIIVUVIZEE SId ¢ 1040HAS
HOERDZYYIQ ‘OUSHY "1 #NOWAL ¢ WOU

" syaom DITEN 0 INIWIEVYANQ
HHANIONZ JHIND ¥ WOIOHYIC ‘VHIAVAIN *S ZDWITem ! oL
’ OGNV OWEW

6161 ‘8 aung
1861-6L/501
(88} 9-0E/61,

LTS T
CYEON i WNOMAL

SHHOM J1v8nd F0°1d30 ” P
[LE LT B O, :43&,&%9&»«%

1sawLs o nunoblaly 353 JG A

3
NINTONOH =20 ALNNOD ANY ALlS

HOIAVWZEAN ONY 40 LHNIMINYLEQ

=paye
(LT W)

PORE SR 4 R — Lormtatliid JEENE




Tt-2t

SO%G-LLS (800) » NOLLYZINYDUD LISOHJ-NON v
HYMYH 'NTRTONOH NOLLYANNO4d 3DOVIdNIIED

JBJUTHUY HeN GEIT4 Oy gl
"Uyselgy
LERIISY

SeRuTiUY JeTYs puw Jojbearg
HIRVAIN ED MW<z3w
* d\lidﬁ@dﬁNMWx w@W
el
feanok Anag Liap

CEIUIUST DUE KRDBTARI Jnok w
A0} uolgeandaig Jo avyioN eysy Jo £doo By yTueueIy ean oM .

‘joefoad T4y JoJ auowsamyp :
3o%3u] [eJUSRICIIAUY BYY 40 uopiwawdesd eyy ut pejrnuuoD ;
#3031 4RIX nof 3ey3 en BuiiJrgou de33ey anok aoy nod wueyy i

LOArOud ’ :
SLNZWAAQULHT WYTULIE OHOWYOd
= YOHVHONDYY FHL OL OHNILIVISY
BLET *ZT ANNL #O WALLIT HOCGL  1I104rdns

1RGO0 ‘KN Juaqg

®TE96  TI9Mwy *nintouoy
IIBARG WLTANWAGYVE £T6 seao Lorrsy
svusduasap

sagog £sTrex *em | o Sros

CLtpaauTn

S UANRY I
ondu yEiusuneIt aut Rine DRI DT Ao e TEAWIMA TG WL A6 DL O

SR oy Yo uorswsudoad SHT UT pPRATRSEOD BG 07 ST DPYRGA B

6L6T *5t eunp

TPRELIUSTH IR Swag

{16 “TH *uol

10 T winog ogo

arnyeusanl 10 Sunnd puw An
Yy piond Jo tadag
"REITUSTN X paegoary

GEEO-21~106

LA 7T pump
HIO0E rH Trung
WG nTTReRaTRl (14

BLeHd € € hi#p

oinan uhod 40 AH

W3A1323Y

it L= NI




\.. wisouytuy jeen IMIpF 1o
TRIITY

WTIRAY

. awsuyiug JeTUD PUY 103RITH
YELHVAIR ZOYTIVA oY

\Ql«zudxvgamm\ me“ww

‘sanodl £

‘mjuvemos paw
Aspasa 3nod 30y noyrieawdeny Jo eSTION ST o AdeD W BUTIITHSORAI BI ey

~y3efoad
WS 303 esee I TOBIET TEIUMNOITAUN 3 Jo notawawdwsd eqy oy
FOITARBOY WG 03 USTA noL Iwgl sn Bupiypaom Seaief anod X0y nod guwil

IEI0KE BLODCAACROT HYTELE OHOHYOL-YOIRYROAITR
TEL OX DNIIVIEY SL6T “€1 MMOL 20 WRLIH] IN0X  EArUnS

1XeTIH "X Twe(

#1896 Frwseq 'nynyenoy
A9e1IS FONETE YOy

Py Wy} 3o wiyy
YT wwineg xR

6LA1 ‘61 sunp

ZLL0-2Y-108

A Sl

DOEL 1E6 INDHATTIL FLEM HVAYH IINI0ONOH L3 5RLS 014 ¥Or

1o0staladng yyeElg
191teW seldnog

CATBADDUYG

‘uBld (BRISUDY BYBO 9Y3
10 MET WIO 2IVIY YT ISYIIH YITM DIOCDDE HY 84 10U PIAOM
yinoad uorieindod srsym nyed Jo swesw u1 siuvswaaoidur
Tealu0D POty TRIAIDNIIS I10J PISU Syl IO TE2E1daYs PIE am
*Ayeiaeuen  ©SBINITIS PISTaey TreEmEH {$)}(D2)7-VS0Z uOTIING
y31tm ATdwod (r1a siuswoacxdwy wedxis pasodoad oyzr moy
yz%ual 31w BurssmosIp $IY 33eAPp Yl eaernsidde pinom by

TSIg ey
syy 3o Ados ¢ st puds asenyd ‘ayqBEiIEAR SDWODILG 3T USYM

*esrioN uorierwdasg g9 oyl 3o Ado> ® sn puss aseaid

s sluswaaoiduy
weHity Oyoweod-enysuoxney sy xoj peaedead Bureq g1z eya
ue Azied pajpnsuod ® 8q 01 8I] PINGM puwRl Y JO 4311

1115

£T296 TIeMeH ‘ninjouoy
1eax1g 3wty yaneg gs9
nynyouoy jo Alunoy pue £310
SYAOM DTEQNY o TIuswuiredag
BMEZTYSIN A PAPYDITH "IM

646 ‘51 Bung

CINV

NOHLSY ONy HIUISTH TVINIWNOUIANT 804 d00RTD ¥ g

AT

it gy
4 cmw_xmm%m m

gt [N




"ouy ‘sxesuyfng ydem geayy oo

A IHAR WY

Fswuyfog yeryy puw royveayg

@4‘ﬁz AVTIVA

*exnod Lynxy Lasy

TAPINIIAS PAETARY YWy (y) () I-VSOI UOTIONS GIEA wouwrdmos

3oefoad wweippv os{w [IFA SIY eyl TPOLIPTENOT BGATIVUISITN SnofiEa
Q3 307 ROTIRL I600)3%Jousq wpracad Ti¥n puv Ejudnbabaduy pesodozd
BUI 03 RRATIVOIGLIYY TRINIDNAYS puw THINIDAIIS-BOU EHNDATP [ITA §IT ey

TIVIAILYE Iowdny (WIUWIUOICANT PYD BIRITA Pelapisusy

¥4OITER sauewor anok  CuoyIswdsiy Jo enpson byl Bupaegasa 207 nod yuugg

[T ECEL Y FRFar Ty s o)
JuBwelpls Jovdul [rilesuoliaey

¥iusEaAcadi] WOAlY OUOWROJ-BRYBLORNEY BYT
©3 Bupielea g161 *9 Anr go aeassy anoy  13vefgng

S$190-21-106

FEIINY Wl Awag

YIRSS FIUAE] ‘Ninyouoy
AR5 FOATFA 40y

PURT G431 Jo Iy
1038118 [OTmpY

B33 wwg eRg "8y

6167 ‘pr Armp

e

£1~2¢1

i
i
!

SOLE LES AINOHEITEL FLRS6 MmN MINIONOH LU LS 50X 14 »OF

A0TBIISTUTRDY
$£31397 sag aaQ

770

i fAEoIadUTY

"G-Y5NZ UDIID0NG 01 u
e oreatdrnoad Lfvw mel 231935 Jo w0i3I00s syl Jo w) 1o rinhol oyl
qiim Apduwod 03 osngfirg  sainivig PasTADY TTRMC (F}{3)7-¥507
uct1oay 411m osueyydwed 300(01d $soappr PIoOYs $17 1FRAD

BY1 HLGL TSY BUAL JO IDIID] JNO UL PRIEIIPUT oM ST fATprury

and yinsmer

“Rutqoerd pue Suiysty o o031 junm oym sydoad
03 SpYq wWedllE {PINIEY ST INTRA [CUOTIBSIDD00 YoM SB 1$0M{E DARY
pur dAaLIdCrIY hm~m:mﬂ> BJI® “SuomISATL aytjun FS0BADY passetq

TABAD

poyldnors sou pum peiussaid Aryusutwosd »q PINOYs STyl uayy ‘siuosw
S33ABL FO OTIEL 1T3auDG-3IS0D Byl weyl 1933199 s{ Juryjou Burep jo
OYivL 3TFouDy-31600 DYl X0 ‘sowoy Juilsixe 1no Huidng Arezardwon
30 OTI3B1 ILjOUDG-3S0D SY] 10 “HPAD] MBH B 10Y sowoy FUIISEXD JoO
pied 3Uos; oyl 3Ino JupAng Jo OTuEL 2178u59-180D 341 JI  Csiluew
»IFADIL JO USLIDNIISUOSD 01 $IATICUIAITE [RINIOINIIS-UOU [QISER]
T1e JO SYsA{rur 31J0uUd4-3S0D 5001495 ® areiosidde plnom osiw ap

TSIUTWIIAGL JO UOTIOALISUDD 3O ade(d Ul BTQRILEAE $8ATL
CEULBITE [RINIDALLIS-UOU JO SHuRI [[n} 8yl paimaTpul wStusmsaosduy
wesals,, pasodord o) 531y 1jeip s 3T 21 siwioesdde pinom oy

‘sasnoy JuETISTIXD JO [nJpuey ¥ o1 Uol)

»29301d pooly spravsd 01 19pPI0 UT SHIINDSBI [eanyet yons speifap
031 swrys 1edid ® Pq Pruom 1] CBALTEA [EUOIIERIIOL pUe DLUaDs snop
~UDWALY JARY SIIASEBM [0I1U0D poory pesodord eyy Aq pIideyrE oy
PINOM 4DTYM SPa3q Wedi3s pue sweasls syl ‘suoiiwaasje ased »1idsag

. siuswsrordu] wesilg
ezcsmnm'm:nmmexzmxﬂamaaokmhowwuwuazmoﬁumhmmwpmmhw”om

relgyelTy Cay xeaq

£1996 Tremey ‘ninjoucy
199138 Suty yYanog @s9
ninjoucH go Aiunog pue L1
SHIOM 2tiqng 3o juswiiwdoeg
Taouriug JBTYD PUE XOIDBXL(
BLTURATH ODBITEM "IN

6L6F ‘9 Anp
Ry
B e TVE AN A

NOUIY Oy 106vIS 3 Tvin FRriomand 501 eNOoNY v
BLHT R Eall
SYUEK 51384 4
UIAI5 1Y

BLoyy sc 6 £ e

TMEI tany g
c.u\,.auwm 74

kLY

1h9p 04t

P 8 ot e o




Pi-ZT

SPIBPURTE [RJUBRUOTTAUY
pue BujissuyBuy Irayn

1032832 pQ fedoxn 5 v
*ouy ‘eawsuyBuy jeex 383y 3100

BEIHAY WY /

) TONY CANVAHOD wYons v VA
Ieauyliug zeyud puw 1030e1jg
ValHYAIR 20VITVR

fAfassouly

Sl gt AR

¥ ».\A“M& .ﬂﬁkw\\\.ﬂ% . "3aa{oxd
; BYq1 3o avep Furiaess psuuerd eyz 3o soux o3 peseaid 24 OSYT pInos aM T@I1W
juesosd a7ayl 9% 180D ou 3w E811d Buo3s PIVIY N0 WOIY ¥OO0I FYT JO Gwos apyacad

ay vopITsod w oul ag Aem aM gy yIta PUGP PG O3 BT FIYZ IUIAS Y1 81 IJuswsaocxduy

“auyy Jueserd syl Iv wACDY HILQ wPRIYE BYT JO AXNIOD PYI UD PASTIAPE vq o] paseaid aq pinon puy Rios 9y

aeu Wy yoef{oad #3703 Jo eawp Sepiawe pruueTd eyl  ‘sjuemmod 2nok X0; seeseid 01 prusro} ool puv woyzvredery Jo evizoN 2yl jo Adov v Buyarsns: wrwiovsadde D)
A2paex i} Bupanp nok 03 Juse wg ITEA IR IWIE FoNdn] [RINPECOTTAEY SYY

*#anod Lynay Liey

*efipragq Lemyfity worBuyizey ayy Teau gitswescrde] Wueq wEsils vyl jo aseyd 637y ey
. “ulyewp 1oefoxd eqy uy Ut pai1xnd2o S T1EM ey) 30 Buylanodepun jueavad o3 epim A(IUSIOTIINS BinIdnils
PRPRIDST 84 Tryh ‘pageelins vr *mivewescidmy yuwq jeen PYT A0F BINIONUL wolzoq pur FuTiony ® papiacxd aq PInOYs SPIs IS4 Y3 MO Siusweaoidu] HUEY weda3s
wo330q puw fupgoey vy *3dafoxd ImeesAcIduy meIzIe FEYT o 3awd w wg FUY3F IPYT EF uoTjubw 03 Jusuiliad BY sasyieq om Jujed asyjowy  cAYInyazed Aasa

30U TTIM 3T "ALARADE  CBRlw mEIIE WY 203 eouwualuiew TTeIsAc wyil o 3awd PAAIIADT Bq PINOYS STYZ PUB AJYD0[0A PIBWAIDUT AU® Y33s BUTINoos azom o3 228{gns
* g prnos edpyag Leagitg wosBuriIvg BY3 avpun peq weays »y3 SnpaEeys . 2q Azu pasveil 8q 03 ¥ YOTYM MELIIE BYI JO WUBY ISEd wYY 3By 3n0 Jurod o3
Y5T1h M “A173073A PIEEIIOUY S(311Y Spynoid T{I% eprs 39aa 3yl vo Slubwaaciduy yueqg

*ananalpyy I08dul TVIUPENOIFANZ WYY WFUITA peXepEenos BY3 RITM WEIAYE OuI 3O SOTICTAMILELALYD MOy YT U] POIFUIPU} S 11 yFeogzyy

¥ TTRs B305m00 2noy  *ROTIWIRIRI] Jo 33a0H w41 SupmaTasi A0} nof wumyy

copys dwed avelp Iyl uo #8piiag syl xspun uRg wesiys

ORI RARIY JO w0130 AUDTAZVS S Y1 pu¥ ‘woilcq 3yl yo dnpiing w F0 @SNTLBg FIN3I0 USTIWITWYY SnuTIas AIea ®
A9WdWY [EITPITROITALY sinswRac1duy ABY BABYIAQ BH  IAINJONILE STYL ydnoays wevazs syz xoy Aypowdes Butiiaws LIRS e
WIITYG OQOWRRI-URYVLOYRNY NI 0F epjacad o) ofpriaq Lemyfyy uerBurzaeg =43 aspun peq wea13s oyl SutIeayd oy uwaid aq
Buyywyes g1 ‘wy sunp jo Ielset ane)l  1309fqng PINGYS UOTIEISDIEUOD  *JUBAMDOP Y UY pRuT{Ine svaaw upeyd pooyy pue PISENUSIP ST

L1tordes wwealw Byl 2OUTS 3wyl owpy 143 3% uoylusw o3 s3awiidosdde 1y davTieq BN

t9R0xn Iy Aweq

uny3oe
16196 T¥I®meg ‘wapeyey Pesodord 243 puR JUBIVT WIT UT INDUGD PUR JUNMICP 199(qNS BYI PINTABI FaRYy BN
£99 o 0 3
*oul ‘Luwduoy tedng wnyepey uoyIRIedely 3O 910N Sia
" wpirspuwiyg {eyuewEOIauy SIUDWIAOTUIM] WEHALY OYOMBOY ~BRYBUSHNEY iavalqgng
puw Fojaeearluy Yran -
IOIDOIRQ "#e0LH *D°F *aIH : XT5 aeag

1896 TIEMEH ‘ninyouoy
3983135 Buty yInes 059
ninIouoy 3o Ljunod puer L3713

6L6T "0 Lyap . S%I0N 371408 7O 3towixedag
zeputBuy yelys pur I03DeIT(
vayyedmy sneiivs o
EI¥0~T1-T06

D e 661 *y1 sunp
Libg *0 2 51 er BLoWY 211 g1 wp
SHHAN ﬂ.&i%.:um LLTHENY TN S A o
G301y N 15406 NEMBH CENRIEN,
GUy %0g 0 ¢
Lok 947

oy fAundwon sebng enpee




e
£
an
N
5

REFERENCES

Atlas of Hawaii, Department of Geography, University of

Hawaii, 1973.

Community Profiles for Hawaii, Department of Planning and

Fconomic Development, State of Hawaii, 1972.

Draft Environmental Impact Statement on the Cooling Water
Discharges In Kiikii Stream, Sunn, Low, Tom and Hara,
Inc., August, 1972,

Engineering Design Report for Poamoho-Kaukonahua Confluence
Flood Control, First West Engineers, Inc., September,

1877.

Engineering Report for Paukauila and Kiikii Streams and

Tributaries Flood Control, Chung Dho Ahn and Associates,
Inc., August, 1976.

Estuarine Pollution in the State of Hawaii, Volume 1:
Statewide Study, Water Resources Research Center,
University of Hawaii, Honolulu, March, 1970.

Flood Plain Information, Kihei, Maui, Hawaii, Department of
the Army, Honolulu District, Corps of Engineers,

Honolulu, Hawaii, January, 1970.

Haleiwa-Waialua Manpower Profile: Labor Force and Industries,
Office of Social Resources, City and County of Honolulu,
September 29, 1972,

Hawaii Coastal Zone Management Program, Document 1, Pacific
Urban Studies and Planning Program, University of Hawaii,

August, 1875,

Hawaii Water Resources Plan, Hawaii Water Resources Regional
Study, Honolulu, Hawaii, January, 1979.

National Flood Insurance Program, U. S. Department of Housing

and Urban Development, Washington, D. C., January, 1974.

1973 Flood Disaster Protection Act, Oahu Development

Conference Report, November, 1975.

Soil Survey of Islands of Kauai, Oahu, Maui, Molokai, Lanai,
State of Hawaii, U. S, Department of Agriculture,
Soil Conservation Service, August, 1972.

e



o
i

3
[

e

o
;
5
i
g
L,

References, cont'd.

Stream Channel Modification in Hawaii, Part A: State-~
wide Inventory of Hawaiian Streams Including Survey

of Habitat Factors and Associated Biota, &A.5. Timbol

and J.A. Maciolek, FWS/OBS-78/16, U.S. Fish and wild-
life Service Stream Alteration Team, April, 1978,

Stream Channel Modification in Hawaii, Part B: Affect of

Channelization on the Distribution and Abundance
of Fauna in Selected Streams, S5.E. Norton, A.S5. Timbol,
and J.D. Parrish, FWS/OBS-78/17, U.5.F.W.S5. Strean
Alteration Team, May, 1978.

Stream Channel Modification in Hawaii, Part C: Tolerance of

Native Stream Specles to Observed Levels of Environ-
mental Variability, Charles B.Hathaway, Jr., FW/OBS-
78/18, U.S.F.W.S. Stream Alteration Team, October,
1978.

Water Quality Management Plan for the City and County of

Honolulu, Volume 1. State Dept. of Health and City
and County of Honolulu, Honolulu, Hawaii, 1978.

Water Resources of North-Central Oahu, Hawaii. J.C.

Rosenau, E.R. Lubke, and R.H. Nakahara, U.5. Geo—
logical Survey Water Supply Paper 1889-D, 1971,

S 3 2 S e 87,5, A



APPENDIX A

Tt Smtaien it Vit i’ L

S




ettonar)

AFPPENDIX A

WATER QUALITY SURVEYS AND STANDARDS

I. METHODS AND PROCEDURES

Sampling and field observations were conducted during
the period of June 11 through June 24, 1976. Physical and
chemical characteristics were measured under various tidal
conditions. Results are given in Table A-1. The sampliﬁg
stations are indicated in Figure A-1. Samples were also
taken at Paukauila Stream for comparative purposes.

Temperature

The temperature of the various stations were
measured with a YSI Model 33 S-C-T Meter with a
-2 to +50°C temperature range. Temperature readings
were taken to the nearest 0.5°C.

Salinity/Conductivity

Field measurement of salinity and conductivity
were made using a YSI Model 33 S-~C-T Meter with a
0-40 parts per thousand salinity range over a -2 to
+45°C temééfature range and a 0-500, 0~5,000 and
0-50,000 micro;ohm/centimeter range.

Dissolved Oxygen

A dissolved oxygen probe from a Y¥YSI Model 57
Dissolved Oxvgen Meter was used to obtain dissolved
oxygen readings. The equipment measures a range

of 0-2.5, 0-5 and 0-10 parts per million.

A-1
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PAUKAUILA AND KIIKII STREAMS AND TRIBUTARIES
WATER QUALITY DATA

£ June 11, 1976, Ebb Tide
G : Time: 7:00 a.m. - 10:00 a.m.
Partly cloudy with sunny periods

& Turbidity
B Sta- Conduc— Secchi
tion Temp. Salinity tivity Dissolved 02 pH Disk Odor
o Parts Per Parts Per
L °C Thousand mhos/cm Miilion Meters
. 1 23° 3.0 8,000 5.0 7.1 0.5/turbid None
e 2 22° 0.5 1,000 5.3 7.0 Bottom visi-
“ ble 7 None
f 3 27°  26.0 42,000 5.5 7.6 0.6/turbid  None
o 4 26° 30.0 47,000 6.4 7.6 Bottom visi-
£ _ ble None
N 5 27° 24.5 40,000 6.2 7.7 0.6/turbid  None
o June 19, 1976, Flood Tide
1 Time: 10:30 a.m. ~ 1:00 p.m.
High overcast
§ i 26° 9.0 18,000 8.5 7.2 0.7/turbid __ None
2 25° 1.0 1,200 8.3 7.0 Bottom visi-
‘ ble None
3 27° 26.0 42,000 6.8 7.6 0.7/turbid None
4 27" 29,0 46,000 6.2 7.5 Bottom visi~
- ble None
£ Obijec
g- 5 27° 25.0 38,000 4.2 7.6 0.5/turbid tionabl
June 24, 1976, Ebb Tide
Time: 7:00 a.m. - 10:00 a.,m.
Cloudy with light intermittent rain
I 75° 7.0 12,000 1.5 7.2 0.4/turbid __ None
2 23° 0.5 1,100 5.4 7.0 Bottom visi- ;
ble None |
3 27° 26.0 42,000 5.3 7.5 0.5/turbid None
4 27° 29.0 46,000 6.3 7.5 Bottom visi-
ble None
5 26° 22.0 35,000 5.7 7.6 0.5/turbid _ None |
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; Field measurements of pH were measured with
ii a Corning Model 3 pH Meter with a 2-12 pH range.
£ Turbidity

- Secchi disk wvisibility measurements were used
to determine turbidity. The 20 centimeter disk was
lowered with a nylon line calibrated in meters.

II. WATER QUALITY STANDARDS*

"4, Basic Water Quality Criteria Applicable to All
Waters

All waters shall be free of substances attribut-
able to domestic, industrial, or other controllable

sources of pollutants and subject to verification

o
H
i
|58

by monitoring as may be prescribed by the Director
i of Health, as follows:

{({B) Materials that will settle to form objection-
able sludge or bottom deposits.

(B} Floating debris, oil, grease, scum, or other
floating materials.

- (C) Substances in amounts sufficient to produce
S taste or odor in the water or detectable
= off flavor in the flesh of fish, or in

amounts sufficient to produce objectionable
P color, turbidity, or other conditions in
’ the receiving waters.

(D) High temperatures; biocides; pathogenic
organisms; toxic, radiocactive, corrosive,
or other deleterious substances at levels
or in combinations sufficient to be toxic

*Public Health Regulations 37-A, Department of Health,
State of Hawaii. These are the new water quality standards
which will go into effect on December 7, 1979.

A-4
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(E)

(F)

(B)

or harmful to¢ human, animal, plant, or
agquatic life, or in amounts sufficient to
interfere with any beneficial use of the
water. To identify the actual or potential
effects of a discharge, as a minimum, a
phytoplankton bioassay test or a 96-hour
bicassay or both shall be reqguired. The
methods and test parameters shall be speci-
fied by the Director according to established
procedures in Section ¢ of this Chapter,
provided that modifications may be prescribed
to meet conditions specific to the disposal
situation. Survival of test organisms
shall not be 1less that that in controls
which utilize appropriate experimental
water. Field monitoring may be further
required to insure conformance with this
standard as long as a discharge or a sus-
pected discharge is occurring.

Substances or conditions or combinations
thereof 1in c¢oncentrations which produce
undesirable aguatic life. :

Soil particles resulting from erosion on
land involved in earthwork, such as the
construction of public works; highways;
subdivisions; recreational, <commercial,
or industrial developments; or the cultiva-
tion and management of agricultural lands.
This standard shall be deemed met upon a
showing that the land on which the erosion
occurred or is occurring is being managed
in accordance with soil and water conserva-
tion district and the Director of Health,
and that a comprehensive conservation program
is being actively pursued, or that the
discharge has received the best degree of
treatment or control, and that the severity
of impact of the resudual soil reaching
the receiving body of water is deemed to
be acceptable.”

"5,.3 Criteria

Streams

(1) Water Column Criteria for Streams

A-5



Not to exceed

ey

Geometric mean the given value
o not to exceed more than 10% Not to exceed
b Parameter the given value cf the time the given value
L
Total Kjedahl 250,.0%* 520.0% 800.0%
o Nitrogen
3 (ug N/1) 180, 0%+ 380.0%* 600.0%*
Nitrate + Nitrate 70.0%* 180.0% 300. 0%
Nitrogen (ug (NOj3
+ NO2~N/1) 30.0%% 90, 0%** 170.0%*
£ Total Phosphorus
: (ug P/1) 50.0% 100.0% 150.0%
30.0%% 60.0%** 80.0%**
éi Total Non- 20,000.0% 50,000.0% 80,000.0%
filterable :
o Residue (ug/1) 10,000.0%%* 30,000.0%%* 55,000.0*%
: Turbidity 5.0% 15.0% 25.0%
. (Nephelometric
§ Turbidity Units) 2.0%* 5.5%% 10,0%*

* Wet Season ~ November 1 through April 30.
é; ** Dry Season - May 1 through October 31.

= pH Units shall not deviate more than 0.5 units from ambient
% conditions and shall not be lower than 5.5 nor higher
' than 8.0.

Dissolved Oxvgen - Not less than 80% satvration.

Temperature - Shall not vary more than 1°C from ambient
& conditions.
) Specific Conductance - Not more than 300 micromhos/cm.

(2) Bottom Criteria For Streams

(a) Episodic deposits of flood-borne
soil sediment shall not occur
in quantities exceeding an
equivalent thickness of 5 mn.
(0.20 inch) over hard bottoms
24 hours after a heavy rainstorm.

b
(b) Episodic deposits of flood-borne

scil sediment shall not occur

A-6
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{c)

(e)

in quantities exceeding an equiva-
lent thickness of 10 mm. (0.40
inch) over soft bottoms 24 hours
after a heavy rainstorm.

In soft bottom material in pool
sections of streams, oxidation-
reduction potential (Eg) in
the top 10 cm (4 inches) shall
not be less than +100 mv.

In soft bottom material in pool
sections of streams, nho more
than 50% of the grain size dis-
tribution of sediment shall be
smaller than 0.125 mm (0.005
inch) in diameter.

The Director of Health shall
pPrescribe the appropriate para-
meters, measures and criteria
for monitoring stream bottom
biological communities including
their habitat, which may be
affected by proposed actions.
Permanent benchmark stations
may be required where necessary
for monitoring purposes. The
water quality criteria for this
subsection shall be deemed to
be met 1if time series surveys
of benchmark stations indicate
no relative changes in the relevant
biological communities, as noted
by biological community indicators
or by indicator organisms which

may be applicable to the specific -

site,"

"(D) Specific Critera for Estuaries

(1) Applicable to all Estuaries Except Pearl
Harbor
Not to exceed
Geometric mean the given value
not to exceed more than 10% Not to exceed
Parameter the given value Gf the time the given value
Total Kjedahl 200.0 350.0 500.0

Nitrogen (ug N/1)

L —
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Geometric mean

not to exceed

Not to exceed
the given value
more than 10%

Not to exceed

Parameter the given value of the time the given value
Ammonia Nitrogen 6.00 10.00 20.00
{ug NHgq - N/1)

Nitrate + Nitrate 8.00 25.00 35.00
Nitrogen (ug (NOj3

+ NOy)}-N/1)

Orthophosphate 10.00 30.00 40,00
Phosphorus

{ug PO4~F/1)

Total Phosphorus 25.00 50.00 75.00
(ug P/1)

Light Extinction 0.40 0.80 1.00
Coefficient

(k units)

Chlorophyll a 2.00 5.00 l10.00
(ug/1)

Turbidity (Nephelo- 1.50 3.00 5.00
metric Turbidity

Units)

Non-Filterable 35,000.00 45,000.00 5¢,000.00

Resgidue {ug/1)

pH Units shall not deviate more than 0.5 units from ambient
conditions and shall not be lower than 7.0 nor higher than

8.6.

Dissolved Oxygen - Not less 75% saturation.

Temperature - Shall not vary more than 1°C from ambient

conditions.

Salinity (ppm) -~ Shall not vary more than 10% from ambient

conditions.

Oxidation - reduction

potention (Eg) in the uppermost

10 cm. {4 inches) of sediment shall not be less than




"6.1 Embayments

C. Specific Criteria for Embayments

{Note that criteria for embayments differ based
on fresh water inflow.)

Not to exceed
the given value

P Geometric mean
L more than 10%

not to exceed Not to exceed

the given value

Parameter the given value of the time
L Total Kjedahl 200.00* 350.00% 500.00%
" Nitrogen
. (ug N/1) 150.00%** 250.00*%* 350.,00%%*
b Ammonia Nitrogen 6.00% 13.00%* 20,00%*
- (ug NHg4~N/1) 3.50%%* B,50%* 15.00%*=*
%; Nitrate & Nitrate 8.00% 20.00% 35.00%
Nitrogen (ug (NO3
2 +NO2)~N/1) 5.00%* 14.00%%* 25.00%%
- Orthophosphate 10.00% 25.00% 40.00%*
Phosphorus 7.00%% 12,.00%* 17.00*%*
(ug POg-P/1)
Total Phosphorus 25.00%* 50.00%* 75.00%*
(ug P/1) 20.00%* 40,00%*%* 60,00%%
Light Extinction 0.40%* 0.80% 1.20%*
Coefficient {(k units) 0.15%%* 0.35%%* D.60%*
Chlorophyll a 1.50% _ 4.50% 8.50%*
- (ug/1) 0.50%%* 1.50%% 3.0%%*
3
b Turbidity (Nephelo-  1.50% 3.0% 5.0%
) metric Turbidity
v Units)
Non~-Filterable 25,000.00%* 40,000.00%* 50,000.00%*
Residue (ug/1l) 15,000,00%*% 25,000,00%% 35,000.00%*%*

* "Wet" criteria apply when the average fresh water inflow
from the land equals or exceeds 1% of the embayment

B volume per day.

* "pry criteria apply when the average fresh water inflow
from the land is less than 1% of the embayment volume

per day.
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Applicable to both "wet™ and "dry" conditions:

pH Units shall not deviate more than 0.5 units from a
value of 8.1.

Dissolved Oxygen - Not less than 75% saturation.

Temperature - Shall not vary more than 1°C from ambient
conditions.

Salinity (ppm) - Shall not vary more than 10% from natural
or seasonal changes considering hydrologic input and ocean-

ographic factors.”

ITI. PREVIOUS WATER QUALITY SAMPLING

Water quality sampling was conducted in conjunction
with an EIS prepared for the Waialua Sugar Co. in May,

1972. Salinity data for surface and bottom samples in-

dicated that a lower salinity zone persisted on the surface

and higher salinity on the bottom. This is common for
estuaries with poor vertical mixing.

The bottom zone salinities in Kiikii Stream ranged
from about 35 ppt at the mouth to about 15 ppt 4,000 feet
upstream. The surface salinities ranged from 34 ppt to
9 ppt. Other water gaulity parameters {nitrogen, phosphorus
and turbidity) were measured and results are présented
in Table A-2. |

Stream temperatures in the vicinity, because of low
flow conditions, are influenced by meterological factors;
most significantly by solar radiation. This, plus the
thermal discharge, result in an increase in stream tempera-

tures by about 10° F above what would be considered -normal.

A-10

e S T 30 RS B 8 50580 o 8 B 5 . e 8



3 TABLE A~2
o TOTAL KJEDAHL NITROGEN, TOTAL PHOSPHORUS
- AND TURBIDITY VALUES FOR KIIKII STREAM
Mean Range
TKN .38 .25 - .54
(mg/1 N)
.045 - .138
Total .074
Phosphorus
(mg/1 P)
- Turbidity 4] 22 - 76
i (JTU)

500
3
1
H
e
48
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APPENDIX B

NATIONAL FLOOD INSURANCE PROGRAM*

The National Flood Insurance Program was established
in 1968 to provide under Federal auspices specified amounts

of flood insurance, previously unavailable from private

.insurers. In return for this subsidized insurance, the

National Flood Insurance Act of 1968 requires that Ilocal
governments adopt and enforce land use control measures
to guide land development in flood-prone areas in order
to avoid or reduce future flood damage. The program is
administered by the Federal Insurance Administrator in
the U.S. Department of Housing and Urban Development (HUD).

The ¥Flood Disaster Protection Act of 1973, Public
Law 93-234, expands the program started in 1968. Under
this Act, flood hazard maps outlining special flood areas
have been updated by the Corps of Engineers. The Federal
Insurance Administration has adopted the 100-year flood
as the base flood elevation for the adoption of land
use controls. The 100-year flood standard represents
the flood level that on the average, will have a one per-
cent chance of being equalled or exceeded in any given

year. After the flood hazard areas have been identified,

*National Flood Insurance Program. U.S. Department of
Housing and Urban Development, January, 1974.
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the local governments will have six months to adopt posi-
tive flood plain management measures, such as building
code amendments to control construction in the flood area.
The 1973 Act will apply to all flood danger areas in the
community and not only to those property owners interested
in subscribing to the Federal insurance program.

Under the 1973 Act, new construction in the special
flood zones will be floodproofed, or elevated to a level
which places it above the anticipated high water level.
All new construction will be affected by the new require-
ments, even to those properties not applying for Federal
insurance. Existing structures in flood hazard areas
will be permitted to remain in their existing condition
as long as substantial improvements are not made. Substan-
tial is interpreted as 50 percent or more of the structure's
current market value.

Subsidized insurance coverage will be available until
the Flood Hazard Boundary Maps are updated and accepted
by HUD.. All new construction after this date will be
eligible for flood insurance at actuarial rates. The
underlying concept of the 1968 and 1973 Acts is that if
construction 1is properly floodproofed, then actuarial

premium rates should not substantially exceed subsidized

rates.
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Requirement to Purchase Flood Insurance

Section 102(a) of the bill reguires the purchase
of flood insurance in communities where such insurance
is available, in connection with receiving any form of
Federal "financial assistance for acquisition or construc-
tion purposes.”

Section 102(b) directs each "Federal instrumentality
responsible for the supervision, approval, regulation,
or insuring of banks, savings and loan associations,
or similar institutions™ to issue regulations requiring
that persons receiving wmortgage loans must also purchase
Federal flood insurance if the property securing the loan
is located within an identified special flood hazard area
of a community where flood insurance is available.

Effect of Nonparticipation in Flood Insurance Program

Section 202(a). No Federal officer or agency shall
approve any financial assistance for acquisition or con-
struction purposes on and after July 1, 1975, for use in
any area having special flood hazard unless the community
is participating in the National Fiaod Insurance Program,

Section 202(b). Each Federal instrumentality respon-
sible for the supervision, approval, regulation, or insur-
ing of banks, savings and loan associations, or similar
institutions shall by regulation prohibit such institu-

tions on and after July 1, 1975, from making, increasing,

B-3
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extending, or renewing any loan secured by improved real
estate or a mobile home located or to be located in an
area having special flood hazards, unless the community
in which such area is situated is then participating in

the national flood insurance program.
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i DRAFT BILL TO AMEND ARTICLE II OF THE COMPREHENSIVE
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ORDINANCE NO. BILL NO. (1977)
(DRAFT NO. 2) (REVISED)

A BILL FOR AN ORDINANCE TO AMEND ARTICLE 11 OF THE COMPREHENSIVE
ZONING CODE RELATING TO FLOOD HAZARD DISTRICTS AND AMENDING
SECTION 21-110 BY DELETING DEFINITION OF DESIGN FLOOD, FLOODWAY
AND FLOOD PLAIN.
BE IT ORDAINED by the People of the City and County of Honolulu:
SECTION I. Section 21-110. Definition is hereby amended
by deleting the definition of Design Flood, Floodway and Flood
Plain. (

SECTION II. Article 11 of the Comprehensive Zoning Code

is hereby amended in its entirety to read as follows:

Article 11, Flood Hazard Districts
Section 21-1101. Legislative Intent. )
Within the City and County of Honolulu, certain areas are
subject to recurrent inundation by flooding and/or tsdpami
resulting in loss of life and préperty, creation of health and
safety hazards, disruption of commerce énd governmental services
ag well as extraordinary public expenditures for flood and

tsunami protection and relief.

The purpose of establishing the Fioo@’ﬁazard District is to
protect life and property and reduce public costs for flood
control, rescue and relief efforts thereby promoting the safety,

health, convenience and general welfare of the community.

Section 21-1102. Statutory Authority.

This article is enacted pursuant to the U.S5. National Flood
Insurance Act of 1968 (Public Laws 30-448 and 91~-152), as amended,
and the U.S. Flood Disaster Protection Act of 1973 (Public Law

§3-234}), as amended.

i
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Section 21-1103. Establishment of Flood Hazard District.

{a)

(b)

Flood Hazard District Boundary Maps and Flood Insurance

Study.

This article shall apply to all lands within the Flood

Hazard District as astablishé& on the Flood Boundary and

Floodway Maps, and Flood Insurance Rate Map with the

appurtenant flood study and related flood data as contained

in the Flood Insurance Study and declared a part of this -
article and marked as exhibits as follows:

(1) Exhibit "A" - Flood Boundary and Floodway Maps, and
Flood. Insurance Rate Maps.

(2) Exhibit "B" - Flood Insurance Study, City énd County
of Honolulu, U.S. Department of Housing and Urban
Development, Federal Insurance Administration.

Interpretation of Flood Boundary and. Flood Data.

(1) Flood Boundary in Flood Hazard District and Regulatory
Flood Elevation in Floodway, Flood Fringe and Coastal

High Hazard DPistricts.

The Flood Boundary and Regulatory Flood Elevations
shall be determined by the ordihahce exhibits. Where
interprétation is needed as to whether or not a pro-
ject lies within a certain Flood District, or intex—
pretation is needed on tﬁe regulatory flood elevation
in the Floodway, Flood Fringe or Coastal High Hazard
Districts, a request for interpretation shall be
subm;tted to the Director for determination. The

request shall include the project site and location



£
[
é
&
&

plan, property lines and dimensions and tax map key.
(2) oOther Interpretation.

Where interpretation on flood elevation, velocity, or

other data is needed, other than as stated in sub-

section (b) (1) above, the Director with the recomﬁenw

dation of'the Chief Engineer shall maké the

determination.

The request for interpretation under this section,
shall be submitted to the Director, and include three
sets of. documents, stamped and signed by a registered
professional engineer, containing adequate information
and substantiating data consistent with this article,
such as flood study, flood data, project site and
location plan, property lines and dimension, tax map
key, and topographié data, contours or spot elevations
based on mean sea level. Uéoﬁ review by the Director,

~ other related information may be required to evaluate

the request.

Section 21-1104. Definition..
Unless plainly evident from the context that a different meaning

is intended, the words and terms used herein are defined as

follows:

Chief Engineer. Chief Engineer shall mean the Director and

Chief Engineer, Department of Public Works, City and County of

Honolulu.

Coastal High Hazard District. Coastal High Hazard District means

e e T —
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the district consisting of the area subject to high velocity

e

waters including but not limited to tsunamis. The district is
designated on the Flood Boundary and Floodway Maps and/br Flood

Insurance Rate Maps as Zone V1-30.

Development., Development means any man-made change to improved
or unimpioved real estate; including but not limited to builg-
ings or other structures, mining, érédging, filling, grading,

e paving, excavation or drilling operation.

8 Director. Director means the Director of Land Utilization,

| Department of Land Utilization, City and County of Honolulu.

Flood or Flooding. Flood or flooding means a general and

- temporary condition of partial or complete inundation of
normally dry land areas from the overflow of inland or tidal
water resulting from any source, such as storms, hurricanes or

tsunamis, or the unusual and rapid accumulation or runoff of

&
:
i

surface waters from any source.

Flood Elevation. Flood elevation means the water surface ele-

vation of a flood in relation to the mean sea level.

. Flood Fringe. Flood fringe means the portion of the flood

plain outside of the floodway.

i

Flood Fringe District. Flood Fringe District means the district

consisting of the area of the floogd fringe as established on the
Flood Boundary and Floodway Maps.

Flood Hazard District. Flood Hazard District means the

district consisting of the General Flood Plain District, the
Floodway District, the Flood Fringe District and the Coastal

High Hazard District as established on the Flood Boundary and

.

Floodway Maps.
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Flood Plain. Flood plain means the watercourse and adjoining

normally dry land area that is likely to being inundated by the

regulatory flood.

Flood Proof. Flood proof means any combination of structural

and/or_nonstructu:al additions, changes or adjustments to
structures and/or properties which reduce or eliminate flood
damage.

Floodway. Floodway means the watercourse and portions of the
flood plain which are reasonably required in order to carry or
discharge the regulatory flood without increasing the flood
elevation of the flood plain more than one foot at any point.

Floodway District. Floodway District means the district con-

sisting of the area of the floodway as established on the Flood

Boundary and Floodway Maps.

General Flood Plain District. General Flood Plain District

means the district consisting of the approximate flood plain

area as established on the Flood Boundar& and Floodway Maps,

where detailed engineering studies have not been conducted to
designate the flood fringe and floodway areas.,

Habitable Floor. Habitable floor means any floor usable for

living purposes, which includes working, sleeping, eating,
coocking or recreation or a combination thereof. A floor used
only for storage purposes is not a habitable floor.

Regulatory Flood. Regulatory Flood means the base flood

having a one percent chance of occurrence in any given year as

t

determined from an analysis of the available hydrologic data

by the U.S. Army Corps of Engineers.



Section 21-1105. Warning and Disclaimer-cf Liability,.

The degree of flood and tsunami protection required by this
article is considered reasonable for regulatory purposes and is
based on standard engineering methods of study. Larger floods
or tsunamis than the regulatory flood as stated in this article
may occur on occasions, or flood or tsunami heights may be
increased by man-made or natural causes. This article does not
imply that areas outside the flood hazard area will be free

from flooding or damage.

This article shall not create liability on the part of the

City and County of Honolulu or any officer, officiai or employee
for any flood or tsunami damages that result from reliance on
this article or any administrative decision lawfully made

thereunder.

Section 21-1106. Standards for Development.

All buildings, subdivisions and developments within the Flood

Hazard District shall:

{(a) Beﬂdesigned and structures adegquately anchored to prevent
floﬁation, collapse or lateral movement due to the forces
caused by the regulatory flood;

(b) Use construétio# materials and equipment that are resistent
to flood damage for portions below the regulatory fldod‘ |
elevgtion;

(c) Use construction methods and practices that will minimize

against damage by the regulatory flood;
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(d)

(e)

(£)

{g)

(h)

Be consistent with the need to minimize damage by the
regulatery flood to the best technological and practicai
design and construction:

Provide utilities and facilities including but not limited
to sewers, water, electric, telephone and gas to be
designed, located, and cénstructed to minimize impairment
to service against damage by the regulatory flood;

Provide drainage to minimize damage by the regulatory flood
and in accordance with the Sform Drainage Standards of the
Chief Engineer; |

Provide new or replacement potable water system and faci-
lities to be designed to minimize or eliminate infiltration
of flood waters into the systems;

Provide new or replacement sanitary sewer system and waste
disposal system to be designed, located, and constructed

s0 as to minimize impairment of them or contamination from
them during and subs&queﬁt to flooéing by the regulatory

flood.

Section 21~1107., Floodway District.

(a)

Use Regulation.

Within the Floodway District, the following uses having a
low flood damage potential and not obstructing flood flows,
shall be permitted to the extent that they are permitted
under the underlying zoning district and are not prohibited
by any other laws or ordinances; and proﬁided they do not
require structures, fill or storage of materials or equip-

ment, which adversely affect the capacity of the floodway



or any tributary or any other drainage facility or system:
(1) Public and private outdoor recreational facilities,
lawn, gardens and play areas.
(2) Agricultural uses including farming, grazing, pasture,
and outdoor plant nursery.
~{3) Opén uses, such as off-street parking or loading and
unloading akéas.
én (4) Drainage improvements, such as dams, levees, channels
and bridges.
{5) Other uses and structures as may be permitted by the
Director which meets thé purpose and intent of this

article pursuant to Section 21-1113.
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(b} Standards.
Temporary or permanent structures, deposits, f£ill, stdrage
of material or equipment or other improvements which
adversely affects the capacity of the floodway or increases

flood levels shall not be allowed.

Structures, grading and improvements in the Floodway
Digtrict shall be subject to the approval of the Director

pursuant to Section 21-1113,

Section 21-1108. Flood Fringe District.

{a}) Use Regulation.
Within the Flood Fringe Distriét, the uses permitted in the
underlying zoning districts shall be permitted prcvided such
uses, improvements, structures and utilities are in com-

pliance with the provisions of this article.



{b) Standards.

In addition to Section 21-1106, the following standards

shall be applicable in the Flood Fringe District:

(1) 2All construction and improvements of residential
structures, including but not limited to dwelling and
lodging units, shall have the lowest habitable floor
including basements and all structural floor members,

but not including floors used for storage purposes,

[ —

o carports and lanais, elevated to or above the regula-
tory flood elevation.

(2) All construction and improvements of non-residential
sﬁructures shall have the lowest floor elevated to or
above the regulatory flood elevation; or together with
attendant utility and sanitary facilities, be designed
and constructed so that below the regulatory flood
elevation, the structure is watertight with walls

substantially impermeable to the passage of water and

with structural components having the capability of
resisting hydrostatic and hydrodynamic loads and

effects of buoyancy.

L
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(3} Al; portions of structures above tﬁe regulatory flood
elevation shall be securely anchored to the |
foundation to resist movement and flotation due to the
regulatory flood.

(4) All portions of construction, improvements and founda-
tions, below the regulatory flood elevation other than
permitted under subsection (1) above, shall be designed

to be flood-proofed, anchored to resist movement and
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flotation and be able to withstand the impact and

calculated forces of the regulatory flood.

ey

(5} In areas of shallow flooding, as designated on the
Flood Boundary and Floodway Maps aﬁd/or Flood
Insurance Rate Maps as AOQ zone with flood depths from
one to three feet, all construction and improvements:
of residential structure, including but not limited to
dwelling or lodging units, shall have the lowest
habitable floor including basements elevated above‘the
crown of the nearest street to or ‘above the depth

B number specified on the map exhibits, All new con-.

struction and improvements of non-residential struc-:

ey

tures within the AQ zone shall have the lowest floor

elevated above the crown of the nearest street to,. or
above the depth number specified on the map exhibits;
ke or together with attendant utility and sanitary

facilities be completely flood-proofed to or above.

‘thatklevel so that any space below that level is
‘wateétight with’walls substantially impermeable t;
the passage of water and with structural components .
having the capacity of resisting hydrostatic and

hydrodynamic loads and effects of buoyancy.

Section 21~i109. Coastal High Hazard District.

(a) Use Regulation.
Within the Coastal High Hazard District, the uses permitted
in the underlying zoning district shall be permitted

provided such uses, improvements, structures and utilities

-10~



o are in compliance with the provisions of this article and
provided that where another flood district covers this

area, the more restrictive provisions and standards shall

govern.
(b} Standards.
3§ In addition to Section 21-1106, the following standards
| shall be applicable in the Coastal High Hazard District.
(1) All construction énd improvements shall have the
lowest habitable floor including basement and all
structural floor members elevated to or above the
regulatory flood elevation and securely anchored to

piles or columns to prevent movement and flotation and

such foundation are able to withstand the impact and
calculated forces'of the regulatory flood.

{2} All construction and improvements shall have the space
below the regulatory flood elevation reasonably free

of obstruction or constructed with "break-away walls"

intended to collapse under stress without jeopardizing

the structural support of the structure so that the

e impact on the structure by tsunami is minimized. Such

b enclosed_séace shall not be used for human habitation.

(3) The use of fill for structural support of buildings

shall be prohibited.

P {4) Man-made alteration of sénd dunes and mangrove stands
which would increase potential flood damage shall be

é prohibited. Mangrove stands are an assemblage of

mangrove trees which are mostly low trees noted for a

copious development of interlacing adventitous roots

-11-



above the ground and which contain one or more of the

following species: Black mangrove (Avicennia Nitida};
red mangrove (Rhizophora Mangle); white mangrove
{Languncularia Racemosa); and buttonwood (Conocarpus

Erecta).

Section 21-1110. General Flood Plain District.

All proposed developments within the General Flood Plain
District, shall be subject to review and approval of the

§” " Director. The application, signed and stamped by a registered

professional engineer, shall include the following information

P22
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to evaluate the flooding and the related flood data of the site

of the proposed project and to determine whether it is located

in a floodway or flood fringe area:

{a) Project location and site plan showing dimensions, topo-
graphic data, contours or spot elevation based on mean sea
level, relationship of proiject of floodway and flood fringe

-

area and existing and proposed flood control measures and

requirements.
;; (b) Flood study and drainage report including cross section and
profile of the area and the regulatory flood elevation and

velocities at the project.

Upon review by the Director, other information may be required

to evaluate the flooding of the site.

The Director, with the recommendation of the Chief Engineer,
shall evaluate and determine whether the proposed project is

located within a floodway or flood fringe area, and review the

-] 2w



related flood data such as flood elevation, velocities,

boundaries, etc.

If it is determined that the proposed project is within a flood-
way area, the project shall comply with the provisions and
standards of the Floodway DPistrict. If it is deteﬁmined that
the proposed project is within a flood fringe area, the project
shall comply with the provisions and standards of the Flood

Fringe District.

A}

For developments in areas where the flood study and report have
been previously reviewed and accepted by the City, the flood
study and drainage report information may be waived by the

Director.

Section 21-1111. Developments Adjacent to Drainage Facility
Outside the Flood Hazard District.

Applications for building permits or d@vélqpment projects
located on property encompassing or adjacent to a property with
any stream, river or drainage facility shall be subject to
review and approval of the Chief Engineer. Upon request by the
Chief Engineer, the aﬁplicaticn shall include information signed
and stamped by a registered professional engineer in accordance

with Section 21-1110, to evaluate the potential'flooding of the

aread.

If it is determined that the proposed project is within a flood-
way area, the project shall comply with the provisions and

standards of the Floodway District. If it is determined that

~13-
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the proposed project is within a flood fringe area, the project
shall comply with the provisions and standards of the Flood

Pringe District.

No drainage facility, river or stream shall be modified, con-~
structed, lined or altered in any way unless approved by the

Chief Engineer.

Section 21-1112. Development Applications.

Development applications including but not limited to Planned
Development; Clustgr Development ; %pecial Design District;
Historic, Cultural and Scenic Districts; Subdivision; Conditional
Use Permit; Special Permit; change in zoning; and other projects,
within the Flood Hazard District, shall inclﬁde a stamp and
signature of a registered professional engineer and/or architect
that the flood measures are consistent with this article; that
the flood-proofing measures are consistent with the regulatory
flood elevation and adequate to withstand the flood depths,
pressures, velocities, impact and uplift forces and other factors
asgsociated with the regulatory flood; and that structures in the
Coastal High Hazard District are securely anchored to adequately
anchored pilings or columns in order to withstand the impact and
forces of the regulatory flood. Information shall include the
location of the flood hazard boundaries; location, dimensions,
and elevations of the property; regulatory flood elevations,
velocity and data; location and elevations of existing and pro-
posed structures, utilities, streets and impfovements; and the

existing and proposed flood-proofing measures and improvements.

-14~
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Information relating to the regqulatory flood shall include the

source of the flood data such as the Flood Insurance Study,
Exhibit "B." Applications within the General Flood Plain

District shall include the flood data which were reviewed and

accepted by the Director.

Whenever applicable, the flood data requirements of a develop-
ment project shall be determined prior to processing for other

approvals mandated by other laws and regulations,

Section 21-1113. Modification.

(a} The following, as permited by other ordinances and
regulations, unless otherwise stated, may be permitted as
modification from this article subject to review and
approval of the Director:

(1) New structures which are to be erected on a lot of

?Q one-half acre or less in area, contiguous to and

surrounded by lots with existing structures con-

structed below the regulatory flood elevation.

& (2} Uses in the Floodway District and standards of this
article.

(3) Height and yard spacing regulaticns under the Com-
prehensive Zoning Code where such regulations are
affected by this article and provided the modification
that may be granted to the height regulation shall not

exceed an amount equal to the difference between the

regulatory flood elevation and ground elevation of

the property.

T
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(b)

Application.

The application shall be submitted to the birector and

signed and stamped by a registered professional engineer,

and shall include three sets of documents with the

following information:

(1)

(2)

(3)

(4)

(5)

Plans and specifications showing the site and
location; dimensions of all property lines and topo-
graphic elevation of the lot; existing and proposed
structures and improvements, £ill, storage of
materialé; location and elevations of existing and
proposed streets and utilities; flood-proofing
measures, relationship of the above to the location
of the flood boundary, the regulatory flood elevation
and data; and the existing and proéosed flood control
measures and improvements.

Cross-sections and profile of the area and the
regulatory flood level,

Flood study and drainage report in areas where study
and report‘hava not been reviewed and accepted by

the Citj.

Description of surrounding properties and existing-
structures and uses.

Justification and reasons for the modification with
consideration of the intent and provisions of this
article and information as may be applicable on the

following:

16~
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(1)

(11)

(iii)

(iv)

{v)

(vi)

? (vii)

i (viii)
(ix)

{x)

{xi)

The danger to life and property due to increased
flood heights or velocities causgd by the
modification.

The danger that materials may be swept on to
other lands or downstream to the injury of others.
The proposed water supply and sanitation systems
and the ability of these systems to prevent
disease, contamination, and unsanitary conditions.
The susceptibility of the proposed facility and
its contents to flood damage and the effect of
such damage on the individual owners.

The importance of the services provided by the
proposed facility to the community.

The availability of alternative locations not
subject to flooding for the proposed use.

The compatibility of the proposed use with
existing development and éevelopm@nt anticipated
in the foreseeable future.

The relationship of the proposed use to the
flood plain management program for the area.

The safety of access to the property in times of
flood of ordinary and emergency vehicles.

The expected heights, velocity, duration and
rate of rise of the flood waters expected at the
site.

That failure to grant the modification would

result in exceptional hardship to the applicant.

-17-



{c)

{xii) That the modification will not result in adverse
increase to flood heights, additional threat to
public safety, extraordinary public expense or
conflict with other laws or regulations.

(6) BAn agreement whereby a notice will be inserted in the
deeds and other conveyance documents of the property
and filed with the Bureau of Conveyances of the
State of Hawaii that the property is located in a
flood hazard area. The notice shall also contain a
statement that modification to construct a structure
below the regulatory flood level will result in
increased premium rates for fleood insurance and such
construction below the regulatory flood level
increases risks to life and property.

(7) Such other factors which are relevant to the purposes
of this article.

Action.

The Director shall refer the reguest to the Chief Engineer

and Buiiding Superintendent for their comments and recom-

mendations. Modification may be granted upon showing of
good and sufficient cause and determination that

(1) failure to grant the modification would result in

exceptional hardship to the applicant; (2) thét the modi-

fication will not result in adverse increase to flood
heights, additional threat to public safety, extraordinary

public expense or conflict with other laws or regulaﬁions

except as otherwise stated; and (3) modification granted

-18-
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within a floodway area would not result in increase of the

regulatory flood level.

The Director may approve, approve with conditions or deny

the application. Such conditions may include:

(1)

(2)
(3)

(4)

(5)

(6)

Modification of the project including the sewer and.
watar—suppiy facilities.

Limitaﬁions on periods of use and operatién.
Imposition of operational controls, sureties and deed
restrictions.

Requirements for construction of channels, dikes,
levees and other flood-protective measures.
Flood-proofing measures designed consistent with the
regulatory flood elevation, flood velocities, hydro;
static and hyérodyn&mic forces and other factors
associated with the regulatory flood.

Other conditions as may be required by the Director.

Section 21-1114. Non-conforming Uses and Structures Within

the Flood Hazard District.

Any non-conforming uses or structures which are uses or

structures which were previously lawful prior to the effective

date of this article but which are not in conformity with this

article, may be continued subject to the following conditions:

(a) Repairs and Maintenance.

Work may be done on any non-conforming structure in any

period of 12 consecutive months on repailrs and maintenance

to an extent not exceeding 50 percent of the market wvalue

-19-
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(b)

{c)

(8)

of the structure before the work is started.

Damage, Destruction or Demolition.

If any non-conforming structure is damaged, destroyed or
demolished by any méaps, including flood or tsunami, to
an extent of 50 percent or more of the market value of the
structure prior to the time of damage or destruction, it
shall not be reconstructed except in conformity with the
provisions of this article.

Exterior Improvements to an Existing Structure.

Work may be done on any alteration, addition or remodeling
to any non-conforming structure provided work is done in

a period of 12 consecutive months to an extent not exceed-

ing 50 percent of the market value of the structure before

the work is started.

Relocation.

If a structure is moved for any reason for any distance

whatever, it shall thereafter conform to this article.

Section 21-1115. Exemption.

The following structures shall be exempt from the provisions of

this article except those constructed or conducted in the

Floodway District:

(a)

(b}
(c)

Structures listed on the National Register of Historic
Places or State Inventory of Historic Places for recon-
struction, rehabilitation or restoration.

Fences and retaining walls.

Interior renovations and improvements.

-2
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(d)

(e)
(£)
(g}
(h)

(1)
(3)

(k)

(1)

{m)
(n)

Repair and maintenance to strengthen or restore any build-
ing or structure to a safe condition, as declared to be
unsafe by an official charged with protecting the public
safety.

Demolition.

Qutdoor swimming pools.

Signs.

Temporary structures and uses incidental to building con-
struction or land development.

Carnivals, circuses, luaus and fairs of a temporary nature.
Storage sheds for agricultural, lawn eguipment and other
similar storage sheds.,

Streets ané roadways including private driveways, bridges
and walkways.

Bathhouses, comfort stations, open park pavilions, boat
houses, picnic tables and benches, playground equipment,
recreational open play courts, and‘recreational outdoor
lighting and landscaping.

Seawalls, bulkheads, wharves, piers and docks.

Other structures similar to those as stated above which
meet the intent and purpose of this article as determined

to be exempt by the Director.

Section 21-1116. Other Laws and Regulations.

All construction and improvements subject to this article shall

comply with other applicable laws and regulations including but

not limited to the Building, Housing, Plumbing and Electrical

Codes, and Grading Ordinances. This article, designed to reduce

-] -
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flood losses, shall take precedence over any less restrictive,

conflicting laws, ordinances or regulations,

Section 21-1117. Validity.

The invalidity of any word, section, clause, paragraph,
sentence, part or provision of this article shall not affect
the validity of any other part of this article which can be

given effect without such invalid part or parts.

Section 21-1118. Violation and Penalties.

Any person, firm, entity or corporation who shall grade,
construct, eréct, enlarge or structurally alter any building or
structure or property, in violation of the provisions of this
article, shall be subject to the penalties and enforcement
procedures set forth in Chapter 21, Article 1, Section 21-106

of the Reviged Ordinance of Honolulu, 1969,

SECTION I1II. Effective Date.

This ordinance shall take effect upon its approval except or

otherwise herein stated as follows:

{a) Planned Development projects approved by ordinance prior
to the effective date of this ordinance;

(b} Cluster Developments, Conditional Use or Special Permits
and Zoning Variances pursuant to Section 6-1009 of the
Revised City Charter, approved prior to the effective date
of this ordinance;

(c) Improvements reguired for subdivision approval where
tentative approval has been granted to the preliminary

map under the Subdivision Rules and Regulations and

-2
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construction plans have been approved by all appropriate

governmental agencies prior to the effective date of this

ordinance and is subsequently granted final approval;

(d)  Any building permit which has been lawfully issued and in

effect on the effective date of this ordinance and building

permit applications which have been properly filed with

the Building Department prior to the effective date of this

ordinance
after the
change in
effective

height or

DATE OF INTRODUCTION:

provided the permit is obtained within six months
effective date of this ordinance and provided no
the plans and specifications are made after the
date of this ordinance, which will increase the
floor area of a building or the lot coverage.

INTRODUCED BY:

Councilmen

Honolulu, Hawaiil

APPROVED AS TO FORM AND LEGALITY:

Deputy Corporation Counsel

Approved this

day of , 197

FRANK F. FASI, Mayor

City and County

of Honolulu

-23-
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APPENDIX D

FAUNA SAMPLING Dara(l)

FAUNA SPECIES LIST
KIIKI1 STREAM

FISHES sraTus (2)

Tilapia mossambica (Tilipia) X
o Kuhlia sandvicensis (Aholehole) E
§> Mugil cephalus (Mullet) : I
g Oxyurichthys lonchotus (Goby) 1
%ﬁ Sphyraena barrcuda {Barrcuda) I
?1 Chanos chanos (Milkfish) (Awa) 1
- Gnatholepis anjerensis (Goby) I
§ Strongylura gigantea (Needlefish) I

Scomberoides sancti-petri (Lae) I

Fleotris sandwicensis (O'opu okuke) ‘ E

Saurida gracilis (Lizard Fish) I
- Etrumeus micropus (Maki Awa) I
- Stolephorus purpureus ({(Nehu) I
?i Ctenogobius tongarevae (Goby) n I
- Gnathanodon speciosus (Yellow Ulua) I
5 SHRIMPS

Leander debilis (Opae)

Leander pacificus (Opae)

Palaemonella tenuipes (Opae)

Penaeus marginatus (Opae lolo)




CRABS

Thalamita crenata (Blue Claw)

Metopograpsus messor (Shore Crab)

Scylla serrata (Samoan crab)

ZOOPLANKTON (Common names)

Copepods (Crustaceans)
Fish larvae

Myeids (Shrimp larvae)

Amphipods (Crustaceans)
%oea {(Crab larvae)
Polychaete worm larvae
g“ Brachipods {Crustaceans)

Nematods (Round worms)

{ (1) Sunn, Low, Tom and Hara, Inc. 1972. Draft Environ-

; mental Impact Statement on the Cooling Water Dishcarges
in Kiikii Stream. Prepared for the Waialua Sugar Co,
Inc., Waialua, Oahu, Hawaii.

(2) I-indigenous; E-endemic; X-exotic {(introduced)



Waialua
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figure p-1
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TAELE D-1

KITKII STREAM
DISTRIBUTION AND ABUNDANCE OF FISH

. Station Number and Abundance

P Types 1 2 3 4 5
" Kuhlia 183 3 ND 4 23
s Mugil 50 4 1 ND 1
9 Oxyurichthys 240 101 125 4 1
Sphyraena 1 4 2 4 ND
Chanos 1 ND 3 ND 1
GCnatholepis 6 1 ND ND ND
Tilipia 27 306 1 ND ND
é‘ Strongylura ND ND ND ND. 1
Eleotris ND ND ND 1 ND
Saurida ND ND ND ND 1
Etrumeus ND ND i4 ND 3
Stolephorus ND ND ND ND ND
- Ctenogobius 1 ND 1 ND ND
: Scomberoides ND ND ND ND 2
? Ginathandon ND ND ND - ND ND

ND = None Detected



TABLE D-2

! KIIKII STREAM
- DISTRIBUTION AND ABUNDANCE OF ZOOPLANKTON (NIGHT SAMPLES)

Station Number and Abundance

. Types 1 2 3 4 5
; Copepods 283,000 137,000 49,100 6,167 57,500
3 Fish 50 75 750 100 - 25
§ Crabs 170 170 25 25 ND
4 Shrimps 275 166 250 83 100
:j Amphipods 166 666 . 250 583 2,333
?ﬁ Polychaetes ND ND 25 ND KD
Nematodes ND 25 ND 42 75
Brachipods ND ND ND ND KD

ND = None Detected

R R 4, 3,5 0 0 L, e
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FIGURE D-2

TOTAL NUMBERS AND DISTRIBUTION OF CRABS AT FACH STATION

Number of Individuals

MRS Samoan Crab
[ Blue Claw Crab
gzzzzzd White Crab
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0 g,ﬂz l q

STATION NUMBERS
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APPENDIX E

STREAM CHARACTERISTICS
KIIKII STREAM

I. SEDIMENT CHARACTERISTICS

Eckman dredge samples were taken at each sampling
station in the middle and near one edge of the stream.
Samples taken near the edge were given an "A" designation
after the station number. Refer to Figure D-1 in Appendix D
for a map showing the _location of the sampling stations.

The detritus was separated from each sample and then
the sample was separated into three size categories corres-
ponding to clay, silt and sand. Significant amounts of
deritus was found at stations 2A, 3, 4A, 5 and 5A. The
detritus consisted of leaves, pieces of wood, berries
and kukui nut shells all in varipus'stages of decay.
The characterization of the dredge samples without detritus

is shown in Table E-1.

II. DEPTH AND VOLUME CHARACTERISTICS

The depth and volume characteristics of the estuarine
portions of Kiikii Stream at low tide is shown in Table
E-2. Using volume data, salinity measurements, the thermal
discharge inflow rate (4 mgd condenser cooling water)
and the concept of mass balance, it is possilbe to estimate
the average theoretical hydraulic residence time in the
stream. The estimated average value for Kiikii Stream

is less than one day.

Source: Sunn, Low, Tom and Hara, Inc. 1972. Draft Environ-
mental Impact Statement on the Cooling Water Dis-
charges in Kiikii Stream.

E-1

A —



TABLE E-1

KITKYYI STREAM DREDGE SAMPLES
CHARACTERIZATION WITH DETRITUS REMOVED

Station(1)} Clay (2) silt %(3) Sand %(4)

1 48 40 12
1A 40 41 19
2 34 47 19
2A 40 60 0
3 35 42 23
3A 25 46 29
4 a8 51 1
4a 43 46 11
5 32 54 14
58 56 42 2

(1) "A" Designation indicates sample taken near edge of stream.
(2) < 2 u
{(3) 2u<d<50u

(4) > 50 u
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TABLE E~2

DEPTH AND VOLUME CHARACTERISTICS OF KIIKIT STREAM

Ave,
Ave, Length Ave. Width
Depth of Reach of Reach Volume
Station (feet) (feet) (feet) X103 (feet)3
5 4.0
1000 125 656
4 6.5
650 100 358
3 4.5
1000 90 450
2 5.5
1000 100 475 Total
1 4.0 : Volume:
1300 100 455
End 3.0 2,394 X
103(ft)3
or 17.9 MG
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APPENDIX F

BEST MANAGEMENT PRACTICES™

CRITICAL AREA PLANTING

Definition

Planting vegetation such as trees, shrubs, vines, grasses
or legumes on critical areas. (Does not include tree
planting mainly for wood products.) :

PUKEOSE

To stabilize the so0il; reduce damage from sediment and
runoff to downstream areas; improve wildlife habitat:
and enhance natural beauty.

Where Applicable

On sediment-producing, highly erodible or severely eroded
areas, such as dams, dike, mine spoil, levees, cuts, fills,
surface mined areas, and denuded or gullied areas where
vegetation is difficult to establish with usual seeding

or planting methods.

Cost

$175-8600 per acre

DEBRIS BASIN

befinition

B barrier or dam constructed across a waterway or at other
suitable locations to form a silt or sediment basin.

PUEEOSG

To preserve the capacity of reserveirs, ditches, canals,
diversions, waterways, and streams; to prevent undesirable
deposition on bottom lands and developed areas; to trap

¥ Source: State of Hawali, Department of Health. 1978. Non-
point Source Pollution in Hawaii: Assessments and
Recommendations, Report of the Technical Committee
on Nonpoint Soure Pollution Control, "208" Areawide
Waste Treatment Management Plan.

F-1



sediment originating from construction sites; and to reduce
or abate pollution by providing basins for deposition
and storage of silt, sand, gravel, stone, agricultural
wastes, and other detritus.

Where Applicable

This practice applies where physical conditions or land-
ownership preclude the treatment of the sediment source
by the installation of erosion control measures to keep
soil and other material in place, or a debris basin offers
the most practical solution to the problem.

Cost

$500~51500 each

DIKE

befinition

An embankment constructed of earth or other suitable
materials to protect land against overflow from streams,
lakes and tidal influences; flat land areas from diffused
surface water; and to provide or improve wetland habitat

for wildlife.

Scope

This standard covers guality requirements for planning,
designing, and constructing dikes to provide protection
for land and property and includes dikes for floodways
and wildlife improvement.

Dikes are divided into the following three classes:

Class I dikes are used to protect improved lands
where inundation, erosion and scour, or sediment
and debris may cause high property damage or loss
of life.

Class II dikes include embankments built to protect
agricultural lands of medium to high capability with
improvements generally limited to farmsteads and
allied farm facilities.

Class II1I dikes are embankments which protect agri-
cultural lands of relatively low capability or improve-
ments of low values. These dikes are limited to

low heads of water.
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Purpose

The purposes of dikes are to permit the improvement of
1and for agricultural production by preventing overflow
and better utilizing drainage facilities, to prevent damage
to land and property, and to facilitate water storage and
control in connection with wildlife and other developments.
Dikes can also be used to protect natural areas, scenic
features, and archaeological sites from damage.

Where Applicable

The land to be protected must be suitable for the intended
use. Locations sghall be such that practical and economical
construction, accessibility and maintenance can be obtained.
Property lines, soils, open water, watershed charac-
teristics, runoff, and adequate outlets for either gravity
or pump drainage must be favorable.

Cost

$5~$50 per foot

LINED WATERWAY OR OUTLET

befinition

A waterway or outlet with an erosion resistant lining of
concrete, stone, or other permanent material. The lined
section extends up the side slopes to designed depth.
The earth above the permanent lining may be vegetated or
otherwise protected.

Scope

This standard applies to waterways or outlets with lining
of non-reinforced, cast-in-place concrete; flagstone
mortared in place; rock riprap or similar permanent linings.

Purgose

Waterways or outlets are lined to provide for safe disposal
of runoff from other conservation structures or from natural
concentrations of flow, without damage by erosion or
flooding, in situations where unlined or grassed waterways
would be inadeqguate. Properly designed linings may also
control seepage, piping, and sloughing or slides.

Cost

$10 per foot
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STREAMBANK PROTECTION

Definition

Stabilizing and protecting banks of streams, lakes,
estuaries or excavated channels against scour and erosion

by vegetative or structural means.

Scope

This standard covers the measures used to stabilize and
protect the banks of streams, lakes, estuaries, and ex-
cavated channels. It is not applicable to erosion problems
on main ocean fronts and similar areas of complexity
not normally within the scope of 8CS authority or expertise.

Purpose

Streambank protection is established to stabilize or protect
for one or more of the following purposes: (1) to prevent
erosion, loss of land, or damage to utilities, roads,
buildings, or other facilities adjacent to the eroding
area; {(2) to maintain the capacity of a channel; (3) to
control channel meander which would adversely affect down-
stream facilities; (4) to reduce sediment loads causing
damage and pollution or to improve areas for recreational
use or as a habitat for fish and wildlife.

Cost

$1-$3 per foot
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APPENDIX G

The following list includes organizations by whom the
Environmental Impact Statement was reviewed. Those with an
asterisk are those for whom a comment and corresponding
response is given on the following pages.

Federal Government

U.S. Army Engineer District, Honolulu, Engineering Division
*U.S5. Soil Conservation Service

U.S. Air Force

Fish and Wildlife Service

Department of the Army

State Government

*Department of Land and Natural Resources ‘
*Department of Planning and Economic Development
Historie Preservation Office

Department of Transportation

Department of Social Services and Housing
Department of Health

Department of Accounting and General Services
Hawaii Army National Guard

Department of Agriculture

University of Hawaii

*Environmental Center
*Water Resources Research Center

City and County of Honoluluy

#Department of General Planning

Department of Transportation Services

Board of Water Supply

Department of Land Utilization

Building Department

Department of Parks and Recreation

Department of Housing and Community Development

Others

*Life of the Land
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APPENDIX G

The following list includes organizations by whom the
Environmental Impact Statement was reviewed. Those with an
asterisk are those for whom a comment and corresponding
response is given on the following pages.

Federal Government

U.S. Army Engineer District, Honolulu, Engineering Division
*U.S5. Soil Conservation Service

U.S. Air Force

Fish and Wildlife Service

Department of the Army

State Government

*Department of Land and Natural Resources ‘
*Department of Planning and Economic Development
Historie Preservation Office

Department of Transportation

Department of Social Services and Housing
Department of Health

Department of Accounting and General Services
Hawaii Army National Guard

Department of Agriculture

University of Hawaii

*Environmental Center
*Water Resources Research Center

City and County of Honoluluy

#Department of General Planning

Department of Transportation Services

Board of Water Supply

Department of Land Utilization

Building Department

Department of Parks and Recreation

Department of Housing and Community Development

Others

*Life of the Land
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