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I. GENERAL

PROJECT DESCRIPTION

The project consists of the construction of wastewater treatment
and disposal facilities to eliminate the raw sewage discharge
which has been occurring offshore of Sand Island since 18558,

The location of this project is shown in Figure 1.

The proposed facilities will handle wastewaters from South

and North Honolulu, being those portions of the City of
Honolulu from Niu Valley to Nuuanu Stream and from Nuuanu
Stream to Moanalua respectively. The total tributary drainage
area, excluding unuseable and conservation lands, is about
22,870 acres, 15,720 acres located in South Honolulu and

7,150 acres in North Honolulu.

The major elements of the facilities inciude an advanced
primary treatment plant located on sand Island and a new oclfean

outfall sewer extending into deep water off Sand Island.

The proposed outfall will consist of a 9,000-foot long

84-inch pipe section and a 3,350-foot long diffuser gaection.
1t will lie westerly of the present cutfalil and terminate

with the diffuser at depths varying from about 220 to 240 feet
in water that has been designated as Class A by the State of

Hawaii. The location of the outfall is shown in Figure Z.

Construction of the facilities will be undertaken in two phases.

The first phase will consist of the construction of an
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82-mgyd capacity plant with sludge handling facilities, an

ef fluent bump station, and the Ccean ocutfall sewer, The seconé
éhase, e¥pected to ocour between 1¢85 ang 1990, wilil consist

of additions ang modifications to the plant to increasge its
Capacity to 106 million gallons ber day, the design flow for

the year 2020,
NEED FOR PROJECT
aie, LUK PROJECT

The City of Honolulu presently discharges about 55 million
gallons of raw Sewage a day into Mamals Bay at a location

approximately 3, 600 feet offshore of Sand Island. This

if allowed to continue. Immediate steps must be taken to

eliminate the raw sewage discharge.

The proposed facilities wil] virtually eliminate or reduce the
bresent pollutional effects, such as high bacteria counts,

high turbidity and unsightly'floating materials, to the
shoreline waters and also eliminate the outcries of raw sewage
pollution by the alarmists ang conservationists of the Wailkiki-<

Ala Mapana Beach waters,
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C.

- BACKGROUND INFORMATION

1.

Existing Sewage Collection and Disposal System

The City's existing sewage'collection System serves all
developments within South and North Honolulu with the
exception of a few isolateq spots, including the Axrmy
facilities at Fort Shafter ang Tripler Hospital. Waste

flows from South Honolulu are bresently conveyed to the

The flows from,North Honolulu are Conveyed to the Hart
Street Pumping Station located at 1031 Nimitz nghway

From these two foecal stations, the waste flows are pumped
to Sand Islang through force mains which converge near

the center of the island. The rayw Sewage from both mains,
amounting to a combinegd annual average flaw of 54.9 million
gallons per day (l96r—1970), is then discharged into the
ocean through a common 78~inch outfall sewer which extends
some 3, 600 feet offshore of Sang Island to & depth of
approximately 40 feet, Raw sewage from the Army facilities
at Fort Shafter and Tripler Hospital isg pumped from an
existing pump station at Fort Shafter to = separate 36-inch
outfall sewer located just east of the City's outfall
sewer, The 36winch @utfall egtends 1,250 feet into the
Ocean and terminates at gz depth of about 18 feet, 2an average -

flow of about 1.4 million gallons per day is discharged

~through this ocutfall,
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The construction of the broposed treatment and disposal
facilities at Sand Island will affect the existing

Ala Moana and Hart Street pumping systems. Determination
of the actual effects and the modifications that will be
necessary to convey sewage to the new facilities are 5eing
considered and are included as part of the design require.

ments of the Sand Islang systemn.
Population and Estimateq Pollutant Loads

The capacities and relateg design requirements of the
Sand Island treatment and disposal facilities were determined

by the use of population, wastewater flow, and peollutant

load estimates ang projections developed under the Water
@

Quality Program for Oshu with Special Emphasis on Waste
Disposal (WQPO). These estimates and projections are

discussed in the following sections.
&, FPopulation

The present de facto populations of South and North
Honolulu are 220,000 people ang 112,000 people
respectively, for a total of 332,000 people.
{(Reference 2)*. Growth brojections indicate that by
year 2020, the populatiocns within the two areas
could possibly increase to 482,000 and 194,000
respectively, totalling 676,000 people. Figure 3

shows these projections.

see attached Rafarence List
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Wastewater Flows

Studies under the WOPO have determined that the pbresent
average waste flow per capita for South Honclulu is

87 gallons per day (gpd) and that of North Honolulu

is 83 gpd. (Reference 3) It is estimated that these
quantities may increéase o 100 gpd and 90 gpd,
respectively, by the year 2020. The present normal
dry weather infiltration into +the existing collection
system has been determined to average 2Q mgad for

South Honolulu and 7 mgd for North Honolulu. It is
anticipated that these relatively hich infiltration
rates would not increase appreciably in the future
because (1) all available lands in the low lying areas
where infiltration rates are the largest have been
developed and required lengths of collection and
transmission sewers have already been instai}ed, and
(2) continued maintenance and ceriective action,
including replacement of old sewers, should offset any
additional infiltration from future developments.

The normal dry weather infiltration is therefore
assumed, for design purposes, to remain at existing

levels through year 2020. Similarly the wet weather

Ainfiltration is not expected to change significantly.
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The wastewaters from both South and North Honolulu

are essentially domestic wastes, with the only
significant contribution of industrial waste presently
conming from the two pineapple canneries, Dole and

Del Monte, in North Honolulu. The amount and pature
of the existing flows are shown in Table 1. A.summary

of industrial flows is shown in Table 2.

The projected design waste flows are summarized in
Table 3. Flows from Fort Shafter and Tripler Hospital
are included in the projections. The present total
flow from these installations is estimated to be

l.4 mgd with an anticipated increase to 2.0 mgd by

year 2020. Waste flows from the pineapple canneries
are also included in the projections. The design flows

for . the Sand Island Treatment Plant are as follows:

1970 19¢o 2020
Average {mgd) 62.8 81.3 106
Peak {(mgd) 151 173 202

Solids Loads

The total solids loads, which include floatable andg
settleable solids, are estimated to provide a basgis
for the sludge handling system. The average quantity
of total suspended solids in sewage flows for both
South and North Honolulu can be expected to be 0,17

lbs/capita/day (Reference 2). The total solids load
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from the pineapple industry during peak season includes

an estimated 32,000 lbs/day from Dole and 24,000 lbs/gay

é. from Del Monte, The design locads for the Sand Island

Treatment Plant are shown in Table 3.

It should be noted that the suspended solids contributicn

by the pineapple canneriegs during peak seasonal operations

§
ld
g
.

can amount to 56,000 lbs/day. These cannery loads,

e

if not reduced by the canneries prior to discharge of
Y b g

waste flows into the municipal system, would reguire

b
B

at Sand Island, sludge handling facilities with

capacities substantially larger than would be feasible,

g; The City has met with representatives from the cannsrieg

.- @nd has agreed to permit the canneries to discharge

; _ ¥€" their wastewaters into the municipal svatem only undsr
aéﬁgmg e
5 & T 3 a z - 4 3 1] 3 i3
- % B §; certain conditions., The conditions include a minimom
L L A
E@ézgﬁf- %Qf 50 per cent reduction of suspended solids by
et %
é; %? mQChQHLqu screening devices andg yH Lontrgl (neutraligzation).

Reéuctlcn of cannery solids will result in less

maintenance problems for the collection system ang

will reduce capital expenditures, and operation and

maintenance costs for sludge handling at the Sand Isiand

plant,
3. Joint City-Military Use of Municipal Sewerage Facilities

The President's Executive Order of February 4, 1970 for
the Prevention, Control, and Abatement of Alr and wWater

. Pollution at Federal Pacilities states under Section 4 (3)
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that "The use of municipal or régional waste collection

or disposal systems shall be the preferred method of
disposal of wastes from Federal facilities. " Further,

under Section 5 (a), it is required that pollution abatement
actions at existing facilities be completed or be underway
no late% than December 31, 1¢72. Full Jjustification as

to the extraordinary circumstances necessitating any

extension of the time specified under Section 5 {a) shali

be required of any request for such extension.

The military agencies have constructegd and are currently
operating a considerable number of separate wastewater
collection, treatment and disposal facilities within their
establishments on Oahu. The U. 5. Navy hae in recent years
undertaken & vigorous construction program of waste

treatment'facilities, particularly in the Pearl Harbor aresz,

to comply with pollution abatement requiremente.

Use of the municipal sewerage facilities by FPederal agencies
has been a long established brecedent within metropolitan
Honolulu. wastewater flows from the Pederal Building,

U. 8. Immigration Building, Punchbowl Cemetary, Coast Cuarg
Headquarters at Pier 11, the U. 8. Naval Reservation
opposite Pier 4, Camp Catlin and Radford Terrace Housing,
Fort Armstrong, Fort Ruger, Fort DeRussy and the Army
Honolulu Port enter the City's sewer system and are

discharged into the otean tnrough the Sand Islang Qcean

Outfall,
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During the past five years, numerous discussions énd
negotiations regarding increased joint use of municipal
sewerage facilities by military agencies have developed,
The City has taken a deliberately cautiocus bosition in
these negotiations because of financial considerations and
capacity limitations of the existing facilities. While
the City has been able to negotiate reimbursements for
capital Construction costs, it is abparently restraineg
from recovering full operation and maintenance costs

of the facilitigs shared with the Federal Agencies since
no EB%E&EW§§Y§? service ctharge exists. Recent negotiations
with the Federal Agencies are discussed below.

a@. U. 8. Coast Guard (l4th District)

In conjuction with its proposed Housing project at
Red Hill, the Coast Guard considered two gliternatives
for its waste flow disposal: (1) construction of its
own waste trestment facility Witﬁ discharge of the
:effluent into Halawa Stream or (2) Connectlon to the
;Clty B Sewerage . systam via the Mounalua Qrunk Sewer
;Follow1ng successful negotlatlons with the City in
1968, the Coggt Guarg elected to utilize the City's
system and agreed”ts_pay;gg 4 connection charge of

$212,000,

There is a Coast Guard facility on Sand Island which
is connected to a local bump station operated by the

State of Hawaii. fThis station which is located on

T..1 4




the proposed plant site pumps the local sewage into

the Army's outfall. Flows from this station will be

e ‘ diverted into the proposed treatment plant, Preliminary
discuseions with the Coast Guard indicates that a

satisfactory agreement can be reached for this connection.

b. U. s. Army

By

gf The Army's immediate concern is the disposition of its
sewage from Fort Shafter and Tripler Hospital. Under
its present system, raw sewage is pumped to Sand Island

for disposal through a 36-inch diameter ocean outfall.

Since 1965, the Army authorities have discusseg the
possibllity of joint use of the City's proposed
treatment plant at Sand Island. 1In the intervening
years, the Army was ready to embark on a separate

course to construct its own treatment facility at

Fort Shafter Flats.

&2 By letter dated February 12, 1970, Headquarters United
- States Army Hawaii requested that the City consider
the inclusion of the Fort Shafter and Tripler Hospital

waste flows with municipal flows for treatment at the

Proposed Honolulu (Sang Island) Wastewater Treatment

Plant and indicated its wiilingness_ﬁg‘gay_its share
of capital costs as well as an equitable_gpsr&tion

%end maintenance costs, By letter dated March 12, 1970,

‘the Mayor of the City and -County of Honolulu replied
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;that the City would consider the Army's request rrovideg

the Army conveys 1ts Sewage_ﬁﬁgectly“to the Lreatment

p%%gt site, The flnan01al arrangement is to include
an equitable share of the aperation ang méintenaﬁae
costs for the treatment of the wastes. Reasonable

capital charg s for the initial treatment works ang

outfall sewer ang any future improvements to the

facilities as may be imposed by State ang Federal

requirements will also be included.

Another Armyinstallation which will be considereq by
the City for connection to the municipal sewerage
system ig the Aliamanu Military Reservation. The
reservation's existing trickling filter plant has

a capacity for 3000 men, with effluent discharge into
Salt Lake. The use of Salt Lake ag the receiving water
may be terminated in the future due to the rapid

urbanization of the Peripheral area,

The Army's exiéting 24-inch force main from Fort
Shafter pPresently connects to a 36-inch cutfall at
Sand Island. Thig force main will be connected to the
screening building of the City's proposed Sand Island
Treatment Plant. The portion of the force main after
the connection ang the ocean cutfall will be abandonsa.
The Army's connection at the treatment plant is being
designed and will be mage by the City, however, any

other work lecessary for the diversion of their waste

flows, including the modification of the Fort Shafter
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pumping station, has to be borne by the Army. The
City has furnished +he Army with engineering data

needed to design their improvements,

Oceanographic Studies

Introduction

Coastal waters, estuaries, and the opaen ocesan have
been the recipients of most of man's liquid-borne
waste materials, as well as some of the atmospheric.
borne and solid wastes. Because of its insularity,
topographical features, and tourist-oriented economy,
wastewater disposal into all marine waters has special

significance for the Island of Oahu.

The concept of marine disposal necessitates a thorough

knowledge of nearhshpre Gieanography as related to +he
dispersal capability of the receiving waters, the
physical placement of the pipeline on the ocean bottomn,
and other factors that influence transport, decay, and
reduction of the deletaricus components of wastewaters,
In addition, a critical need exists for the determination
of baseline water quality conditions in the waters of

Oaghu.
Ocean Survey Program

A wide variety of information has been accumulated
in the past by government agencies, the University

of Hawaii, private organizations ang individuals.
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Data available from the above sources were evaluated

as to applicability to the proposed project and the
City's water guality brogram. Based on this evaluation,
an ecean survey program was developed to provide the

maximum amount of useful data with the available funds.

Sampling and Survey Stations were selected to provide
coverage of the entire island with special emphasis
on potential ocean outfall sites and areas under stress

or presumed to be under stresgs.

The ocean cruises ang sampling were spaced chronoleo-
gically to allow delineation of seasonal variations

in the parameters sought. Ocean cruises were made

in "a 16-foot Boston Whaler (Dillingham Environmental
Cempany} or aﬁ.lSMfoot Glasspar {(City and Cournity of

Honolulu).

Water samples were obtained with a Van Dorn sampleyr
and sediment samples with a Petersen dredge, Major
cceanggraphic gear included in gity recording current
meters {Savonius rotor}), in sitg salinometer, relative
irradiance meter, transmissometer, fathometer, winches,
underwater television monitor and videorecorder, and

in situ wave ang tide recorder.

The analyses of water sanples were made in accordance
with the methods outlined by Strickland and Parsons

{Reference 11). Chlorinateg pesticides, arsenic,

.
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b and heavy metals in sediment: samples were analyzed

kS
by a commercial laboratory which reported utilizing

electron capture chromatography for chlorinated

pesticides, atomic absorption spectrometry for heavy

g
v

14

&
&
&

metals, and the method of A0AC (Association of Official

Agricultural Chemists) for arsenic.

Water samples were analyzed for parameters

which included:

(1) Temperature:

{(2) Secchi Disc Transparency;

Sy

(3)  pH;

(4) Dissolved Oxygen;

st

(5) BOD:

i (6) HNitrate Nitrogen:
£ (7) Nitrite Nitrogen:
(8) Ammonia Nitrogen;
(9) Total Organic Nitrogen;

(10) Reactive Phosphorus;

(il) Total Phosphorus:

(12) Total Coliform Bacteria;
(13} Fecal Coliform Bacteria:
{14} Salinitv: ang

{15} Phytoplankton {Periphyton) .

+ Stoner Laboratory, Inc., Campbeall, Calif.
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Sediment analyseg included:

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(¢)
(10)
(11)

Particle 8ize Distribmtion:'
Mineralogical;

Bicarbonate Extractable Phosphoruas;
'Ammonia Nitrogen;

Total Organic Nitrogen;

Sulfides;

BOD {Index of Putrescibility).
Chiorinated Pesticides;

Arsenic;

Heavy Metals; ang

Benthic Organisms (biomasse ang diversity).

Oceancgraphic Measuresmnents includeds

(1)
-(2)
(3)
(4)
(5)

Ocean Currents and Circulation;

Density Stratification:

Bathymetric Profiles and Bottom Configuration:
Wind, Sea, and Wave Characteristics; and

Optical Propertiecs (Light attenuation and
- Transmission)

In addition, special investigative efforts included:

(1)
(2)

{3)
(4)

Bacterial decay {T-50) studies;
Monitoring Tv tapes for numbers and types
of benthic biota;

Observation of biota by SCURa divers: ang
Artificial substrates for chlorophyll ana

biomass.

Data listings for the analyses andg measurements can

be found in Reference g,
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General Offshore Circulation

The results of the fielg program have shown that the
offshore circulation and the resultant net transports
vary seascnally, vary remarkably from location teo
location around Oahu, and are strongly under the
influence of the tides or wind, depending upon the
location. A transport chart for the North Pacific
Ocean was proposed by Sverdrup (Reference 12), showing
the Pacific North Equatorial Curren® and a iarg@
anti-cyclonic {(clockwise in S. Hemi sphere, counter.
clockwise in N. Hemisphere) grye around the Hawaiiasn
Archipelago.  Additional evidence of its existence
has been advanced by others (References 13, 14, 15

and 16).

Based upon the present evidence, it appears that an
East Pacific Gyre exists and that_ﬁhe position of
this gyre changes seasonally. During the late spring,
summer, and early fall months, the East Pacific Gyre
is probably centered south-southeast of the iglandg

of Hawzii. If so, this gyre would produce a general
north or northwest flow in the area of the Hawaiian
Archipelage. Though the Hawaii Islands would break
up this basic flow into more complex patterns around
the islands, the water would generally approach the
island of Oahu from the southeast. The northern
portion of this flew-mavéé around Makapuu Point, flows

parallel to the shore across Waimanalo Bay, across

Kailua Bay, and is deflected to the north by Mokapu

I-21



Foint. Once around Mokapu Point, this flow probably

deflects northwestward to Kahuku Point., At Kahuku

Point, it begins flowing to the north again slowly

shifting to the west far offshore. The southern portion

A

of the flow dividing at Makapuu Point moves along the
éf entire south coast of Ozhu into Mamala Bay, resulting
in a southwest transport leaving the bay during the
summer months. At Barbers Point, & portion of thisg
flow probably meets water moving southeastward along

the Wailanae coast. The possible result is a formation

of cyclonic eddies off Barbers Point and off the
Walanae coeast primarily during the late spring and
early fall. Eddies weould more likely occur with the

changing tide during the periods when the tradewinds

are strong (Reference 17). The configuration of the
%% coastline off both the windward side of Oahu and the
leeward siée from Makapuu Point to Barbesrs Point
£ strongly influences the flow throughout the vyear in

the shallow areas (less than 30-feet deep) close to

the shoreline. Behind prominent points, such as

Kawaihoa Point (Koko Head), eddy patterns may develop

and change with each changing tide.

During the winter months, the location of the East
Pacific Gyré probably moves southward. This would
allow the westward drift north of the Hawaiian
Archipelago to also move slightly southward. The

result would be that the flow approaching the Hawaiian



Archipelago would be basically from the northeast and,

therefore, the flow would reach Ozhu from the north or

northeast. This flow is divided off Keneohe Bay. The

northern porticn moves northwest toward ¥Kahuku Point,

The southern portion is diverted around the east cocast

of Oahu, flows parallel to the east coast of Oahu,

Ty

Maunaloa Bay, and continues moving around Diamond Head

s ]

into Mamala Bay. This flow becomes incressingly
influenced by the tides and less influenced by the wind
as it moves toward Mamala Bay. Once in the bay, the

net westward transport decreases and the influence of

the coastline configuration (hathymetry) deflects this

g

£
L
[N

flow to the scuthwest. During both the winter and

summer months (except during Kona storms) a southwest
transport would be expected in Mamala Bay from off

% Kewalo Basin to Keehi Lagoon. The southwesot transport
off Barbers Point turne westward offshore and moves
toward Kaena Point. The result ig that weak anti-cyclonic
eddies may form off the southern rortion cf the Waianae

coast.,

z

Figure 4 has been developed from past information

supplemented by the results of the field program

conducted and presents the general circulation patterns

around the Island of Oahu.
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Hearshore Clreoulation

£

The direction of the net transport in the inshore waters

e

(less than 400-feet deep) varies seasonally, particularly

e ——
S

on the windward side of GCahu., During the late spring,

summey, and early fall months (tradewind conditions},

T

the transport along the entire windward coast of Oahu

13
P

appears to be to the northwest. During ths winter
months, the direction of the transport is northwest
along the coastline noerth of XKanache Bay, but is southeast

between Kaneohe Bay and Makaplhu Foint. TDuring February,

when the cobserved winds changed from Keona winds to
strong tradewinds, the net transport in Kailua Bay was

observed to change from the southeast to the north.

In Majala Bay, the direction of the net transport is
grn consistently away from the coast of Ozhu during most
of the year. Data taken during bscember, Janusry, and
February off Sand Island shows that the influence of

strong Kona storms during this period shifts the

direction of the net transport to the east-southeast,

B but just for the duration of the Kona storms. During
this time, the velocity of the net transport is very
weak and the flow moves slowly toward Diamond Head
paralieling the shoreline. When the Kona storms cease,
the net transport guickly shifts back to a net southwest
transport, 1In all cases the daily transport is strongly

under the influence of the changing tides.
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The direction of the net transport in the surface layer
(0 to 100-foot depth) in Mamsla Bay is determined
predominantly by the winds and configuration of thea
coastline. The subsurface dailly transports (100 to
400-foot depth) follow the depth contours and the tidal
influence predominates. The subsurface net transport,
however, is weaker, flowing at approximately one-half

that found in the surface layer.

The influence of the tides in changing the direction of
flow and the velocity of currents varies with the
location around CGahu. The tidai influence is weakest
off the windward coast of Oahu and off East Oahu.

The influence ig strongest in Mamala Bay, particularly
at Diaemond Head and Barbers Point, and somewhat weaker
along the Wailenae coast and north coast o Oahu.

In general, the tidal influence on the circulation off

the leeward coasts increases with decreasing depth.
Currents in Mamale Bay

Extensive current measurenents were made at several
locations (see Figure 5) in Mamala Bay. Fregquency
diagrams of the speeds and directions of the measured
currents are shown in Figures €& and 7. Based on these
studies, (Reference 8) two potential discharge sites
were selected, one off Sand Island and the other off

Ewa Beach,
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Off Band Island, deep currents (200-foot) were measured
at a station located at the 300-foot depth along an
extension of the existing outfall alignment. Current
readings were made auring four different periods
between September 1970 and Iebruary 1971, The - speeds
ranged from 0 to 0.7 knot with modes ranging from

0.2 to O;B_knot. Figure 7 shows current roses of tﬁe
total observations with the given directions repre-—-
senting 200 sgectors., Cuorrents in the feritical
direction towards Sang Tsland (3459 clockwise to 45C)
occurred less than four percent of the time and the
Speeds were less than 0.3 knot. The distance to

Sand Island is about 1.5 nautical mile (NMM) eo that a
sustained current of 0.2 knot involves a travel time

of about Five hours,

Net transport velpcities off Sand Island were caleulated
at less then 0.12 knot in a sector described by 14¢0

to 249° magnetic azimuths (from SW to sE).

The second station selected in Mamala Bay was off

Ewa Beach at a depth of 300 feet. Currents were
recorded over a l4-gay period in Hovember 1970, The
current directions represent all currents within a

30% sector. In the "critical" zone from 2900 clockwi se
to 30°, no currents were observed. Currents with
average speeds of about 0.30 knot were observed in the

sector from 300 +to 500, In this direction, the

b m N0 gt e e



hearest land is over 2.2 NM ang would require travel

ey

7 times of about seven hours. The net transport velocity
[ e .
i N = ‘ - .
t for this series Of observations was 0.25 knot in the

ESE direction (1170 magnetic azimuth) .,

f. Het Transport

The net transports caloulated from the Current meter
T

A

readings at various locations around Mamala Bay are
summarized below:

NET TRANSPORT .. VELOCITY AND DIRECTION

M.&M—._M__%%MWW

Depth of §§ISE§%§MW Direction

Location Date Obeer, (Knots) (O Mag)
o M\%@;QWMMW
Mamala Bay
r Barbers pg, Aug. 13 . 10 0,24 180
: Sept. 1,
1970
o Ewa Beach Nov, 4-13, 200 G.28 121
% l1e70
‘ . Pearl Harbor Nov. 30 . 60 0.38 200
Ent, Dec. 11,
1870
Sand Islang June 25 . 18 0.25 1es
July 9,1¢70
1 4 Sept, 4-1¢, 200 0.08 185
1970
" y Nov, 6-23, 200 0.10 212
le7o
" " ac, 18 . 275 0.04 14¢
Jan.4, 1571
" u Jan. 22 . 275 0.11 211
Feb., 5,1971
Walkiki July 14.- 10 0.41 115
23, 1970
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9. Offshore Stratification

Ty
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The variation of water dengity with cepth is an important

e

characteristic when considering marine wastewater

discharge. Tt determines to g large extent whether

Ry

or not the discharge will remain submerged, Density

RSy

stratification profiles were constructed from temperatrure

and salinity data collected curing the WQPO fielg

ey
&

2

|
£
&

surveys. These are reproduced here in Pigure 8,
Additional data were collected by R, M. Towill
Corporation (RMT), the City's consultant for the design

of the Sand Island Treatment Plant and oOuvtfall Sewer,

They report that the minimuam density stratification

M oCCurs ;

otcurs most probably in

L itz

most probably from July through October, ang the

density stratifications fron Jagg_ﬁﬁpoggb_Qgﬁgb@r are

% Vit lyl dentical,

Pata collected by the owgp (WOPRO tonsultants) and

RMT {design consultants) were used to illustrate

seven density profile cenditions as shown in Figure 9,

i
‘designated Summer, Summer Max, Summer Min, Fall ang

;§Winter (a), (b) ang {¢) . These profiles will be

;iused in estimating the submergence and dilution for

;ivarious diffuser lengths and depths. The Winter ({a)
‘profile was nmeasured by the Owop during January 1971.
Since the winter of 1270-71 was a relatively wet one,

it was decided to include Alternate profiles (b) andg (c),

O
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Tepresenting normal and dry winter profiles,
respactively, 1The rprofiles beleow a depth of 200 feet
are also divided inte three alternates representing

possible deep thermoclines,



-

Lk
€
H

LT,

1.

£
H

g
(S

sty

Ed
&
g
¥
E

H
4

I

£

¢

SIDERED

Alternativegs

There are normally several possible alternatives for
eeting the water quality objectives for a basin or plan
area.  These includge -

4.  treatment of wastewaters,

b. relocation of discharge points,

Co  diversion of fleows from basin,

d.  flow regulatiosn,

2. in-stream modification

o control of wa:&:tewaa,m &uantitiea fo.}'lrf}‘dff;ﬁ zonino Eﬁﬁ!ﬁfiz‘
* el .jf 4
-hannsﬁ Towth noth for t e and amount of eXpansion
™ ¥

h. combinations of the abowve,
Discussion of AZlternativeg

The area in question, Honolulu, is & sub-area of the
Mamala Bay drainage basin and hae been plagued for {the
past 17 vears with a raw sewage discharge off Sang Island.
Discussions on the variocus alternatives available o
alleviate this undesirable problem are bresented in the
following paragraphs. The continued discharge of raw
sewage thirough & longer ang deeper outfall wae also

ad

considered and is also discusas

-
and

R o e 1



s oy

&

&

£

¥

I3

3
o

e

T,

g
£
o0
L%

el

i
B
4
4
B

Treatment of Wagtewaters

The Mamala Pay drainage basin cocnsists of the Honolulu

and [

ionouliuls sub-areag, Treatment of wastewaters ig

believed to be the most feagible alternative for the

Honolulu area, Yor the Honouliuli (pearl Harbor-Fwa.-

Barbers Point) area, in addition to treatment, reuse of

treated wastewater also appears to be feasible.

(1)

Honolulu Ares (Sang Island System)

The Honolulu ares sewer system extends from
Niu Valley to Moanalua. Wastewaters reguiring
treatment include municipal sewsge, the U, S.

Army's wastewaters from the Tripler-Fort Shafter

1

area and "bland" wastes prosently being 2ischarged
into the Kapalama Canal by Dole and Del Monte

bPineapple canneries,

Under this alt@rnative, wastewaters, incl&éing
Pre-treated industrial wastes, would be conveyed
to facilities for treatment ang Clisposal. The
Army's outfall sewer at Sand Island would be
abandoned and their wastewaters diverted to the
City's proposed treatment andg disposal facilities,
The Navy-air Force flows from Hickam AFR and
adjacent military areag will continue to be treated
at the Navy's Fort Kamzhameha treatment plant,
This plant will be retained by the Navy throughout
the design period and will not ke considered

further,

B e e <
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s Basgsed on studies conductad during the evalopmant

e,

of the Woro (Reference o), the City's consultants

AT

have recommended that an advanced primary facility

designed with spacial emphecis on the removal of
pie i

e,

floating materials ang a long outfall extanded

]

into deep waters where effluent field ubmergence

!

can be achieved be adopted as the treatment

and disgposal system. This yetem will provide

i

&
1
'Y
3
£
o

Tt

the treatment regulred for mecting the water

quality and water use objectives of the receiving

{

waters,

£ Cost con between an a&vénced primary plant
¢

= with a long outfall (depthe greater than 200 feet)
? and a socondary plant with a chorter outfall

f (depthe betwoen 80-100 feet) show that it is more

%’ feasible to buiig a bprimary treatment sy esten,

P Secondary and tertiary treatment with long outfalls

were considered but not adgopted for obvious Yeasons

even though the results would be excellent.

The compariscons indicate that capitalized costs
and annual operation and maintenance costs of the
advanced primary system are muach less than the
secondary system. The figures, which include 30 percenif
of the estimatea construction cost for admini g

tration, engineering and contingencies, are shown

below and are based on an 82 mygd plant.

I-38



A

ey

[ T,

ATy,

ey

o
N
3
]
H
L 293

s
£
i
¥
H
P
Bl

Advanced

Primary Syetemn Secondary System
Capitalized cost  § 32,000,000 $ 43,000,000
Annual O & M Cost @6h, 000 1,508,000

lesides cost differences in the treatment systems,
there are other reasons for going to & priman
treatment system with a long ccean oubfall. It has

Ieen conclusively demonstrated elsewhere that

systems incorporating primary treatment and properly

designed ocean dispersion facilities have, in fact,
accomplished what is desired; thet is, a total
system which does not lmpose undue stress on the
ocean ecology. In addition, contrary to certain
beliefs, a dlsposal system which can be designad
on the hasic of primary sewage treatment and an
ssoclated long ocean outfall provides a highe:
argin of public health and asegihetic safety
than is provided by a system embodying secondary
treatment and a shorter outfall. The re sons

are as followe:

(a) Secondary (biological) sewage treatment
processes are susceptible to normal process
"upsets" which can result in insufficiently

treated effluent; whereas, primary {physical)

brocesses are not so affectaed,

T_ G
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(2)

(b)Y  Becondary processes can be sericus 1y affected

by industrial waste discharges, particularly
those which are geasonal and contain large
amounts of organic material, such as pineapple

cannery washtes,

() In the event of an emergency due to pﬁ”étang}
"upsets” or eguipment breakdown, the discharge
of settled sewage into a short cutfall could
pollute the adjacent beaches; whereas, little
affect would result in the primary long
outfall alternate bescause the discharge would
occur substantially further away from the

beaches and the process would be less Susoe0n—~

tible to these upscts.

Honouliull Area (Honouliuli or Pearl Harbor-Iwa-

Barbers Point System)

o e

A secondary treabment facility with wastewater
reclametion for cane irrigation is the recommended
altern“*lvc for the Honouliuli Area. Studies
(Reference 4) regarding potential reclamstion

of Qagtewaters indicate that wastewater reclamation
for irrigation is feasible and desirable for this
area., An ocean outfall sewer located east of
Barbers Point NAS would be required during periods
when irrigation is not recguired and when process

"upsets" are experienced.

T_ 40
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Relocation of Discharge Points

The relocation of the discharge point from Sang Leland
to the Fwa-Barbers Point area for treatment and disposal
was given much tonsideratiocn, This alternativs included

& single major traatment and disposal facility for

i

handling wastewaters from the entire Mamala Bay area,
except thosze from somewhat isclated areas, with an
option of also han ling flows from the Pearl Harbor
Naval Base., The advantage. of this system is that the
operation and maintenance of only one ma2jor treatment
and disposal facility is more economical than multiple
plants., However, the gystem would réquire & longer
construction preriocd; hence, it would take longer to

eliminate the raw Sewage discharge problem offshore
of Sand Island. In addition, a present worth dnalysis
cf the alternative systems considered indicate that thigs

system would cost $16,000,000 more than a two-plant

system. This alternative wae not adopted by the City.
Diversion of Plows from Basin

A div&rgion of wastewaters from the drainage basin to

an area suéside of it was not seriously considered,

The two best discharge points on Oszhu from the standpoint
of ocean disposal are at Kaena Point and Kahuku Point.
These locations are acress the mountain ranges at
straight line distances of about 32 and 2¢ miies

respectively. It was not given much consideration
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kecause of the high cost and the crcessively long time

requlred for implementation.
Flow Regulation
Flow regulation is nor an applicable slternative,

In-—-atream Modification

in-stream modification i

"o

U

not an epplicable alternative,

Water Reuase

B

Water reclamation and rfeuse were given sericus consl dew

ration. Studies (Reference 4} dindicate theat reclamation

i

of wastewaters from the Hernolulu (Sand Islang) systam
is not now feasible nor degirable because of the high
chloride content of the trivutary flows., The studies
however, indicate that the potentials for waslewater
reclamation in the Honouliuli area are good.  Further,
they also indicate that & Becondary trestmen Tacility
will be required in this area. Based on an averagae
requirement of 10,000 gallons per acre ber day of water
for irrigation of cane tields in the Ewa plains, =
considerable amount of the effluent from the Honouliuli
plant can be utilized. Thers are sonme considerations,
however, which Mist be resclved bhefore the reclamation

scheme can be a reality.

-
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Control of Wastewater Quantities

Control of wastewater quantities is not an applicable

alternative since fhe plant

e

is needed now and the plant

Can be designed to accommodate the population of

Honolulu within the study p

o

Control of flow
and technology is a continui
number of people in an area
function which is inte
forces which are beyond the

body and is governed by the

Combinations of Llternatives

77y sy e
0 Waosthe

criod (up to vear 2020

Y the use of hetter materials,

ISTA!

).

ng process.  Control of +he

ig & municipal planning

r-related with complex social

capability of any single

exiecting democratic bProcegs

2r tributary arcas of Memala Bay extend
X

from Niu Valley to Barbers Point and encompass a major

portion of Oahu's Population.

=

Eased on combinations

of ait@rnativesg four bhas=zic concepts on alternative

wastewater managenent systems

drainage basin were formulated,

(1} a single Primary treatmen

{(Reference 2) for the

The concepts are -

S

L and ocean disposal

facility located in Honouliuli,

(2)  two Separate primary treatment and ocean disposal

facilities, one at Sang

Honouliuli,

Ieland ang a second in

methodes

"

e
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{3} & primery treatment and occean disposzl facility
st Sand Iszland and a separate treatment Tacility
irn Honouliuvii with an ccean cutfall off Barbers
Polnt HAS. The latter facility would have
provisions for reclamation of effluent for

irrigation of sugar cane in the Ewa digtrict, and

(4} & system similar to Alternate Scheme (3}, with an
additional secondary treatment facility at

Pearl City.
Continue to Discharge Untreated Wastewaters

An slternative consisting of a deep water outfall sewer
(depth in excess of 300 foot) for the continuad

discharge of raw sewage was considered. fThic alternative

would permit the abandonment of the existin

Senmid

shal

i

Lo

outfall and improve the poor water quality conditicns
off Sand Island, Honolulu Herbor and Keehi Lagaon.
Aesthetically, the existing sewadge "boll! would be
eliminated and replaced by a discharge with sewage field
submergence attainable most of the time, Toxicity
should not be a problem since studies performed under

the WOPO indicate that the Sand Island raw sowage ig

o

less toxic than treated effluent from cther arcas
(Reference 7) and adeguate dilution in excess of 200:1

can be provided by design.
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Howaver, theve are some problems ssgsociated with the

discharge of raw sewage through a deep water oubfall,
During some period of time when the density stratifi-
cation is woak, the sewege fileld would surface and be

noticeanle. Buovanit (persistent) floatable materials

ill alse be a problem, These Tlosting materials ma
8 Y

not e held in suspension within the woter column

even with adeguate dens ‘ication and wiil appear
on the water surface. We can also expect an area
almost equal to the preszent "affected area®™ arcund the

existing cutfall to be degraded similarly at the new

discharge site.

Spacial studics were made of the benthic community

structure off Sand Island during the development of the

4

WoPO.  The diversity index of the benthic communities
at the existing outfall was noticeably depressed;
however, it appeared ncrmal within about 500 vards

northezst {upwind) or southwest of the outfall.

The most meaningful but yet rather surprising conclusion
to ke drawn from these studies of benthic animal
communities near the present Sand Island Outfall is

that mcduurmble effects of the discharge on benthieo

communities are limi - area of about 200 acres

{Reference 7). The surprising feature of this conclusion

is that we are dealing with & raw sewage discharge which

(D

ig expected to have significant wide range effects on

these communities. Yet based on two independe: methods

of analysis, it has bsen shown that the effects are
limited to a rather zmall ares,
T-45
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In spite of the fack that considerable sums of money

could ke saved with this slternative,

it was no

T

saricusly considered and was not adopted because:

(1}  The discharge of raw sewage into

waters 1s not considered a practicable

treatment ov control.

(2} The basic weter cuality standards applicable

to all waters would be violated gince substantial

armcunts of materials that could =e

¢
et

tile an

ol

form objectionable deposits would not he

removed. (Reference 18)

(3) The discharge of raw sewage is not in
comiornance with the non-degradation policy

statemsnt of the State.

Congiderations and Bvaluations

Alternatives were compared and evalusted with proper

consideratiocn of g8ll other factors and

relate to or affect cach alternative,

cons

Iase

traints

d on the

that

se

comparisons and evaluations,

alternative h, Combinaticns

of Alternatives,
feasible.

alternative are

a. Concept 1, hereinafter

Genaera

a

E.,,,J

a8

to ¢, was determined to be the most
conclusicns of the concepts under this

follows:

called alternative 1, with

a single treatment and disposal facility in the Ewa-

Barberg Point area, would be the most costly. The
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asystem has the advantags of operating and

a single treatment and dispoeal facility

g

inch diam

o

Ala Moana and Hart Street pumping statio
treastment facility. Utilization of this
main 1s also costly from the standpoint

and malintenance. Further, the extendad

for sewage to reach the treatment plant

ilinsal feat,

Lo convey the large flows from the
i

ng to the

long press;

of operation

time reguired

bl
o
i
Q:
?
o
2
ot
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i

when considering treatabllity and probable cdor nuisances.

Of wvital concern is the fsct that this
would reguire appreciably more time o
A solution to the pricrity disp

Island (flows from Horth and Sout?

coprdinate design, and

sy ateaem.

Concept 2 {(Alternative &
the four alternatives.
of two separate primsry

y - Pyl R - E=
T Sang Isiand to serve

ot

facilitieg, one

South Honolulu angd another in

carea to serve the Pearl Harbor tributari

extend from Halaws to Bws.

glternative

es, which

o

Oceanographic studies (Reference 8) conducted within

Mamala Bay conclude that ocean disposzal

T 47

of primary



TR,

P

ST

TS

S

IR

i

T

o
5

&

treated effluent into deep waters off Sand Islend is
feasible. The desp ocean digposal site oif Barbers

Point is also feasible.

g )

Concept 3 (Blternative 3) alsc included & primarny
treatment amd.pc&am dlisposal facility at Sand Ioland,
A separate treatment facility would be localed in the
Ewa-Ionouliull area, with ccean disposal of e¢ffluent
into deep waters east of Barbers Point, Originally,
the latter focility waes planned te initiaslly provics

primary treatment of wastewater with provisions to

incorporate secondary trestment when the use of effluent

for irrigation of cane is needed and arrvangements for
its delivery concluded with thb plantations., Plans

now reflect the construction of a plant to provide

1

N
s

ry treatment from the beginning.

CJ

gerond

The potential for reclamation of wastewater has bsan
studied and found to be feasgible in the Ews caprock
area. This is a major consigeration in the evaluation
of alternative schemes, It is concluded that
Alternative 3 {concept 3), the system with a treastment
facility located in the EBwa-Honouliull area, would be

advantagsously suited for potentizal reclamaticn of

wastewvaters for irrigation of cane. However, even

with the inclusion of reclamation, the ocean outfall

proposed off Harbers Point would still be required as
a backup means of disposal since irrigaticn of cane

fields iz dependent upon crop phase and rainfall.

bt
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Effluent disposal would be effected via the cutfall

during periods when irrigestion water is not required

or desgirable and when process "upsets" are experienced,

Since the discharge of wastes off the Walanage Coast
=z at Barbers Point is not advisable, the same ocean
outfall could also provide for the discharge of treated

2o industrial wastes from the Campbell Industrial Park.

d. Concept 4 (&Blternative 4) isg similar to 3, except for

a third treatment facility to handle the flows from

Halawa to Pearl City. This glternative proposas

upgrading the existing Pearl City treatment plant to

a secondary process with possible reuse of wastewater

for irrvigation of cane lands in the Walawa area,
While this scheme enables retention of existing
facilities and could be implemented immnediately, it

poses several contingent factors. Potential reuse

of the effluent for irrigating the Walawa cane lands

g
g
H

Lo
S

is speculative, since this agricultural land could

be converted to urban use; further, the Board of Water

Supply has reservations over the reuse of treated waste-

water with respect to adverse effects to the

e

underlying basal water supply. The need for a positive
back-up means of effluent disposal with this facility

is therefore apparent. Sustained discharge of secondary
effluent into Middle Loch of Pearl Harbor is not
advisable, except as an interim solution. Tertiary
treatment prior to discharge into Middle Loch is also

not advisable as an ultimate solution because of high costs.
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Conclusions

General conclusions are that 1t is feasible and more
economical to handle wastewaters from the Mamala Bay
tributaries with two separeate treatment and disposal
facilities, one at Sand I=zland and the other in the

Ewa~Honouliuli ares.

It is recommended that wastewater from Honolulu be conveyed
to a primary treatment facility on Sand Island with ocean
disposal of effluent into deepar offshore waters. Sand
Island is considerad to be the most suitable site for such

a facility because of the following reasons:

a. Design and construction of the treatment and disposal

system at this site will entail the least delay.

b. The island is the prezent terminal point for all of
the Honolulu waste flows and is physically separeted
from the City by Honolulu Harbor and the industrial
belt extending from Fort Armstrong through Iwilel

to Kapalama peninsula (Kapalama military shipping area).

¢, No present or future residential arecas are planned
for the island. Planned usage is for industrial

and park purposes.

d. The plant site will have adeguate buffer areas to
adjacent industrial and park developments. The plant
may bhe made odor free by covering of the treatment

units. Proper landscaping will ensure maximuam

compatibility with the park.
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The second treatment facility, located in the Honouliuli
area,would be provided to serve the Pearl Harbor tributaries
which extend from Halawa to Ewa. This facility will provide
secondary treatment. Effluent will be discharged into

£

h

the ocean via an ocean outfall into deep waters o

Barbers Point and/or reclaimed and reused for sugar cane

irrigation.
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PROVISLONS FPOR SECONDARY TREATMENT

provigions for secondary and advanced treatment facilities
have been incorporated in the plant layout. These include
space and connection provisions for seration tanks (activated
sludge), final settling tanks and advanced Lreatment units.
Functional units are to be grouped together to facilitate
process flow and placed to asvold future conflicts with major

in-plant lines.

aApproximately f£ifty percent of the land area in the southeast

portion of the site is being reserved for sscondary units.

A hydraulic allowance of 4-1/2 feet has been regerved for

losses through secondary units., The effluent pumping station
has been sited to facilitate both the initial primary facilities
and possible future expansion to the secondary level. The
distribution condults have been designed fof direct extension
for additional primary units and effluent conduits have heen

designed for direct feed to secondary components.
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WASTEWATER DISPOSAL OFF SAND THLAND

HONOLULU, HAWATT

A. IHNTRODUCTION
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Project Identification

Name of Applicant: City and County of Honolulu, Hawaii
Address: 520 Bouth King Street, Honolulu, Hawail
Project Number: WPC-HAWAIL-46

Location of Project: Mamala Bay off the Southern coast

of Oahu, Hawaii(See Figure 1}.

Brief Description of Project

This project resulted from recommendations submitted to
the City and County of Honolulu by a group of scientists
and experts from three engineering f£irms, collectively
referred to as the Oahu Water Quality Program {(OWOPR),

who were given the task of formulating a wastewater
management program for the Island of Oshu. Thelr studies
{see References 1 to 10} began in April 1970 and have
covered all aspects of wastewater management, i.e.,
oceanography, ecology, demography, sanitary engineering,
etc, The State Health Department, the Federal Environmental
Protection Agency, and other interested agencies have

received copies of their reports.

I1T-1
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The OWOP proposed route of the outfall pipe and location [/

and depth of the diffuser system were altered during thpf

design phase of the project. This project now consists

of the constructicn of a new ccean outfall pipe and

diffuser system to handle the discharge of a primary treated
sewage effluent at & mean depth of 220 feet and at an
offshore distance of approximately ©€,000 feet (see Figure 10)

ingtead of an extension of the existing outfall to a depth

of about 300 feet. The final design of the outfall system
provides for a greater dilution at the lesser depth at
submerged

1.2,

about the same freguency of submergence,

field most of the tims This cutfall angd diffuser system

will replace an inadeguate sghallow water outfell through

which raw sewage 1s presently being discharged
Applicable Final Design Parameters

Bpplicable final design parameters for the sawerage and

ocean disposal systems follow.

/ OQcean Outfall System:

{1} Capacity: Ultimate peak wet-weather ¢ = 20Z mgd.
Present minimam Q0 = 32 mgd.
Diffuser designed to operate at maximum
efficiency in @ range of 65 - 130 mgd.

(z) Dilution: Initial dilution of Z00 to 1 when

field is submerged and about 400 to 1 when

plume surfaces.

I1--2
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Initial dilution is defined as that dilution

resulting from the jet action of the outfall

diffuser ports prior to and independent of

subseguent dilution caused by ccean currents.

R
¥
¥
b
H

{3} submergence: Bewage field ig to remain subunerged

most of the time when operating at 130 mgd.

{ad

(4) Length, including a 3,350 feet long diffuser,

will be 12,350 feet.

bh. Treatment Facility

(1) Bar-screens/grit removal

(2) Sedimentation/Flotation

{a) Settleables: Substantially complete {295%)

- removal of settleable materiasls.

% : (b) Floatables: Overall removal (60%) of
floatable materials with particular attention
given to achieving complete removal of
paersistent buoyant flostable materials

(2o5%) .

(3) Fine-gcreen: Further removal of particulate

materials,

{4) Sludge Handling: Incineration preceded thickening
by heat treatment, and dewatering by centrifuges.
Centrate disposal by return to sedimentation/
floatation units. Agh disposal by hauling to

landfill.

I1-4
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(5) Chiorination facilities for odoy control and

other in-plant purposes and effluent disinfection,

when reguired.

Anticipated Effiuvent Characteristics

The anticipated effluent characteristics from the advanced

primary treatment facilities before initial dilution are

presented balow.

Average characteristic values {except

for Parameters G, H, I and M) of the submerged field

inside the proposed zone of mixing after initial dilution

can be derived by dividing these values by 200, the design

initial dilution factor established under the Water guality

program for Oshu for a submerged field.

1L the plume

surfaces, average values within the zone can be derived

by dividing the values by 400

B

400 ie the dilution

factor established for an surfacing field.

Paramasters

Settleable sclids
Floatables

BOD, median non-canning
BOD, median canning
Total Colifcrm, median
Fecal Coliform, median
phH

Total dissclved sclids
Turbidity

Sugpended solids, median

II-5

anticipated Bffluent
Characteristic

0.1 ~ 1.0 mg/L

3 ppm

100 mg/l

200 ma/1
200,000/ml (est.)
50,000/ml {est.)

6.7 - 7.5

2,500 mg/1

20 -~ 30 J7U

50 mg/1
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PROBABLE IMPACT OF THZ PROJECT ON ENVIRONMEN

Paramebers anticipated Bffluent
Characteristics

k. Total phosphorus, average 5 mg/1
1. Total nitrogen, average 22 wg/l
m. Temperature 71 - 7% beqg.TVah.

It is anticipated that the proposed project and waslewater

discharge will have a negligible effect on the ecolegy of

Mamala Bay.

1.

Bffects on Benthic Znimasl Communitics

Studies of the benthic animal communities near the present
Sand Tsland raw sewage discharge have cghown fairly
concluasively that the severely affccted area is roughly

10 acres and measurable effects attributable to the
discharge are limited to an area of slightly lesg than

300 acres (Reference 7). These effects are reflected

by increased invertebrate productivity, decreased community
diversity, and a preponderance cof detritus feeding organisms.
These studies also indicated that most effects could be
attributed to settleable materials in the raw sewage
discharge. The area significantly affected by the prg?oseé
discharge should therefore be substantially less than the
area affected by the present discharge because over 0 percent
of the settleable materials will be removed by treatment

priocr to discharge.

I1-6
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£ Underwater television surveys, submersible surveys and
£ inspection of kattom samples near and from the proposed

ey

discharge site did not indicate any bioclogical communities

of major ecological or economicel importance that might be

P

degraded oy destroyed. The macro-fauna in this arca is

sparce, consisting of a few starfish, molluscus, and

Lo
¢

H

L

;

L
b

gastropods. In places, however, there are large colonies

of pinna clams with densities ranging as high as Z00
organisms per square meter. These clams were also found
in large numbers near the present raw sewage discharge

which suggests that they would not be adversely affected

by the proposed discharge. No live corals were found

2. Biostimulatory Effects

-

Biostimulatory effects of

i
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be minimal. No adverse conditions zsuch asz undesirable

algze blooms have been noted near the present outfall

and none are anticipated due to the proposed discharge.

Water currents are of sufficient magnitude (¥~ 0.1 knot)
g

[anmaa

and are in a direction (185Y magnetic; offshore) to

prevent excegsive accumulations of nutrients which might

B o

stimulats undssirable algae blooms. A slight increase
in primary productivity may occur, but i1t is anticipated
that this increase will be quickly oycled through to the
- next trophic level thereby preventing an accumulation

? of plant biomass.

117
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Effects Tue to Heavy Metals and Pesticides

Aocumulations of heavy metals and pesticides in sediments
near the proposed discharge are not expected. Analyses
of sedimente samplesg taken from near the pregent discharge
indicated low concentrations of heavy metals as follows

(concentrations as ppm dry weight):

Location Hg %203 ca oz
500 vds upwind {(northeast) 0.01 5.2 3.1 7.1
of outfall
At outfall 0.01L €.5 7.8 25,
500 yds downwind(southwest) 0.00 2.8 0.¢ 5.7

of outfall

Total chlorinated hydrocarpons in the same samplecs weare
boarely detoctable upwind from the cutfall, 4.4 ppm at the
outfall, and 0.06 ppm downwind from the cutfall. Chlorinated

hydrocarkbons at and downwind from the outfall could not

be ddentified. (Reference 7).
Effects Due to Construction of Outfall

Construction of the outfall and diffuser system may impose

a certain amount of stress on the ecosystem, but this

stress will be temporary and minimal. Underwater television
and subnersible surveys near and slong the propozaed outfall
route have ghown that the hottom is relatively smooth

except for a few coral heads and major excavations or

fillings probably will not be required. There are no

118
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coral beds or other such biolegical communities of signifi-
cance in the proposed path of the cutfall that would bhe

destroyved or degraded during congtruction.
Effects Due to Floatable Material

No cbjectional accumulations of wastewater floastables are
expected to occur in Mamala Bay as a result of this outfall.
There appears to be a large number of factors involved
which govern concentrations of wastewater materials on a
receiving water surface. Of importance are guantity,
guality and emission rate of floatables in the discharge,
currents, including eddy diffusivity, density stratification
of the receiving waters, and wind. Large persistent
floatables probably rise rapidly from the discharge port (s)
to the water sur
by the character of the recelving water., However, the
smaller particles are significantly affected by the
character of the receiving water and may remain suspended
within the water column because of turbulence and denasity

factors, much asg are plankton.

Observations of floatable concentrations over the present
raw sevage discharge off Sand Island indicated that a

major portion of the materials in the discharge that were
defined as floatables by messurement were not persistent

enough to accunulate and remain at the surface of the

receiving water. This was borne ocut by observations of

what appeared to be small sewage {loatables suspended

ITw
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within the water column., Thus, it appears that most of our

attention should he directed towards removal by treatment

of the large persistent particles in waste streams.

4 treatment design parameter for 60 percent removal of

the +otal floatable mass appears to be reasonable in that

it gives satisfactory assurance for substantially complets
rem@val of the large persistent floatables., For the purpose
of this discussicn, floatables are classificd into threes
gencral groups: large persistent, small persistent, and
non-persistent particles., The lérg@ persistent particles
comprise an estimated 35 percent of the total floatable
mase in untreated waste flows and the small persistent and
non-persistent particles make up about 40 and 25 percent,

(W L e

respectively, If one assunes that the efficiency of

Lai
L

floatable removal by standard treatment processes follows
the general trend that large persistent particles are

gasier to remove than the small p@rgistent.ones which in
turn are easier to remove than the non-persistent particlies,
then it can be shown that a 60 percent total removal
objective will provide for about €5 percent removal of

the first group and about 65 and 0 percent of the second

and third classes, resgpectively.

By removing 85 percent of the large persistent particles
and a substantial portion of the smaller persistent
particles through treatment, aesthetic problems assoclated

with these materials in the receiving waters should be

IT-10
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eliminsted or at least greatly reduced. Because the design
of the outfall system calls for field submergence, it is
highly possible that once the large persistent floatables
are removed by treatment, most of the remaining materials
would have densities approaching that of the ceffluent and
remain submerged with the general sewage plums where they
would be subjected to great dilution by subsurface movement
of the sewage field prior to any appearance at the ocean
surface. Experiences at other locations where sewage
fields are submerged most of the year suggest this proba-~
bility. For example, at San Diego, where sewage field
submergence is experienced at all times, tests for coliform
bacteria in the surface waters above the outfall are
generally negative indicating no rapid transport of

N I o ke LT g L . .
sewage materials from the subtfall diffusers to the ccean

Primary treatment removal efficiency of floatables 1s

about 52 percent, estimated by pooling data from the
Wajanae and Pearl City treatment facilities, compared with

a slightly higher efficiency of about 65 percent for the
Kailua and Kaneohe secondary plants. A 50 percent reduction
of floatables was also recorded for a Richmond, Californis

primary treatment plant,

A well designed primary treatment facllity can obtain a
60 percent removal of total floatables as long as special

attention ig given to floatables removal. The initial

IT-31
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treatment given to floatables and suspended snlids as raw
sewage enters the Sand Island plant is the removal of
coarse solids by mechanical screening devices. As the
sewage passes on its way to the flostator-clarifier units,

it will be iniected with high pressure water that has been

o
B

saturated with air. Alr will distributed unifcrmly
throughout the total flow. In the flotation units, the
physical separation of the finer particles will be accom-
plished, either as "float” or scum for the low specific
gravity particles or as sludge for the higher specific

gravity particles, including grit. Before the effluent

enters the effluent pumping station, it will pass through

Qu

fine screens (1/4 inch) for removal of any solid carryover

from the clarifier weirs. The expected treatment

efficiencies for solids are:

Type of Solids ' Percent Remgval

Suspended 70
Settleshle Gh
Floatable &0

“loatable {persistent) 95

In summary, floatable materials should not create an
aesthetic problem in the receiving waters due to

(1) special attention given at the treatment plant for
floatable removal, (2) favorable offshore ocean ocurrent
and wind patterfﬁg and {(3) submergence of the effluent

field.

IT-1Z
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6. Effects on DBeneficial Uses
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The proposed discharge will have no significant dele

effect on the beneficial uses of this area. These uses

g include shioping, boating, fishing, and aecgthetics. Water
contact sports generally do not occur in this area, but

even if they did, no health hazard would be anticipated
hecause the design provides for sewage field suhnergenca.

special attention to be given to floatable material

e
[}

5

The
removal in the treatment process combined with "avorable
winds and currents should prevent accumulation of objec-

tionable amounts of thege moterials on the surface of the

receiving water. The submerged field should also prevent

e
£

14
s

significent changes in the natural clarity of the surface

waters as well as to prevent the occurrence of objectionable

——

cdors.
§: K 1f the sewage field surfaced, odore woula not be detectable
L and the increase in turbidity probably would not be

noticed by casual observers. It is anticipated that if

the field did surface, the turbidity {(20-30 JTU) would

approach normal ses water., Temperature of the effluent

(71-79°F) will approach normal sea water within 0.1°F.

No significant deviations from the State Water Quality
Standards are anticipated although a "zone of mixing"
will have to be established for coliform bacteria. The
median total and fecal coliform counts after initial
dilution are estimated to be 1000/ml and 250/ml

respectively. The zone of mixing for these parameters

I1-13
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probably would begin at the ocean hottom and extend Upwards
e only so far as the sewage field rises. The initial and
subsequent dilution of the wastewaters gshould eliminate

the necessity for a large zone of mixing, however.

A -

1t should be pointed out that the present nutrie =nt standards

e,

-

reslistic hecause even under

or

for theese waters are no
ambient conditions these waters appear to vicolate the

o

Standards. Waeter guality data co.

r'—‘
et
{"

cted over a 7-month
period from Mamala Bay including a station off Diamond Head,

-~

which presumably represents a "pristine" ares, are listed

helow {(Reference 8 ):

= Total Phosphorugs, ma/L Total Hitrogen, mo/l
" Location Mean Range Mean Rénge
e A tn s et i i s e e i AL i

Sand Island 0.013 0.001-0.026 0.14% 0.037-0.3%5

v

Bwa Besach 0.1

135 0.008.0. 229 0.225 G.010-0.612
Diamond Head 0.035 0.003-0.152 0.184 0.032-0.562
% Total permissible concentration specified by the standards

for Class A& waters are: total phosphorus - not greater

than .025 mg/1l; and total nitrogen - not greater. than

£ 0.015 mg/l (Reference 18).

From these data it is obvious that the nutrient standards
are not met most of the time. It should be clearly
understood, however, that these deviations from specified
levels appear to bes purely a natural phenomenon and that
there is no evidence to suggest that these waters are

polluted.

1114
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ANY PROBABLE ADVERSE ENVIRONMENTAL EPFFLCTS WHICH CANNOT

There can be little doubt that the wsstewater di iacharge will

have some effect upon the ccology of lts receiving

s

One of the basic principles of physical chemistry is that for

b

a system in equilibrium, such a

i

a natural ecosysten, any change

in any one cof the factors upon which that equilibrium depends,

such as nutrient concentrations, will cause the eguilibrium to

it

ghift in such & way asg to diminish the effect of the change

Y

(Le Chatelier's Principle}. The guestion to be answered then

is whether or not this change and subseguant ghift in eguilibrium

cavusged by the proposed discharge will be detrimezntal to the

i

ecology of Mamala Bay. Based on a1l of the deta gathered
from this area, it appears that any effects resulting from this

Car le

n

¢
i

proposed discharge will ke insignificant and certeinly

detrimental than the effects produced by the present raw sowaco
4 - >

discharge. & slight increase in community metabolism may be

W

eéxpected in areas influenced by the discherge, but this increas
should not cause significant changes in the natural biota.
Significant changes in the biota and in the productivity of the
biota can be expected to occur in relatively small areas near

the proposed outfall, however.

TT TR
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Z g;La; ALTERNATI VES CONSIDERED WITH BVALUATION OF BACH
L e
As with any comprehensive wastewater management program, a large

e e

number of alternatives were considered and evaluated, The

g possible alternatives for meeting the water guality objective
. for Mamala Bay have been discussed previously. Only ti@ more
; gignificant of these alternatives will be considered here.

1 The first alternative would be to forego construction of the
- outfall and simply to consider treating the wastewaters by a

]

secondary or advanced treatment process before dlscharcing
o iy

effluent into the ccean. Neither of these processes appear

to offer significant advantages over primary treatment with
. deaimﬁtgl dispusal especizlily when one considers the fact that
we are dealing with a municipal-type waste which is not ladened

with toxic industrial substances. Secondary and tertiary

sewage treatment proceégses sre susceptible o normal process
"upsets" which can result in insufficiently treated effluents

whereas primary (gravity) processes are not so affected.

Secondary and tertiary processes can be seriously affected by

TR

waste discharges that are ssasonal and contain large amounts

A

of organic material such as pinecapple cannery wastes. 24 power

é Houtag@ or eguipment breakdown in a secondary or tertiary

3 treastment plant could result in an emergency discharge of

§ sattled gcwac@ inte the short outfall which might pollute nearby
é beaches and recreational areas thus creating a potential health
5 hazard. Secondary or tertiary treatment combined with a long

3_ deepw atcr outfall system could conceivably provide better

b i o T



results, but such systems are extremely expensive, and therefore

would curtail expenditures of monies needed for solving pollution

e problems elsewhere.

£ The proposed treatment facility will heve sufficient flexibility
h in design so that if the character of the wastewaters changes
= or if it is determined that the discharge is having a detriment al

effect on the recelving waters, the treatment process can be

upgraded and/or wmodified to meet the needs. Present indications
. Nogler

‘are that the cgv need primary treatment plant will meet sub-

stantially all of the objectives being sought.

e Other alternatives consit disposal of the treated effluent

at some other point in Mamala Bay. HNone of these alternatives
were more attractive than the sslected alternate when comparcd
ori the basis of water guality, currents, stratification,

pathymetry, and scological considerations.

E. RELATIONSHIP LOCAL SHORT-TERM USES O THE EMNVIRONMENT

AND MAINTENANCE AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY

The implementation of the proposed wastewater ¥ atment and
disposal system will greatly enhance the aesthetics and recrea-
tional potential of Mamala Bay. he proposed system will
replace an inadequate and antiquated disposal system which
consists of a raw sewage discharge into 40 feet of water

3,600 feet offshore. Because of the high coliform levals 1in
nearby waters, State Health Department officials have been

forced to post and close certain recreational arcas along

TT-17
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cand Tsland and in Keehl Lagoon. The proposed treatment and
. 2

disposal system will allow for the development of a much necded

water-oriented re ereational area on Sand Isliand which would be

impossible under existing conditions.

The proposed discharge into deep offshore waters will have no
significant adverse elffect on rhe beneficial uses of these
waters and could conceivably benefit some of these uses by
providing & diffused source of basic raw materials for phyto-
plankton. A sustained increase in algal production should be

reflected by a concomitant increase in £isgh production,

although realistically these incresses probably will not be

m

&

of any significance due to the net transport out to sed

ANY IRREVERSIDLE AND TRRETRIEVABLE COMMI THMENT GF RESOURCES

Except for the ocean bottom on which the outfall pipe and
diffuser system will lie, there does not appear to be any
irreversible and irretrievable commitment of the resource.

There are no important bioclogical communities such as coral
reefs in the vicinity of the proposed oulfall site that might
be destroyed or degraded. Although not expectec, advarse
changes in the ecosysten probably could be rectified guilckly
by upgrading the treatment process and then relving on ocean

currents to dilute out the earlier aeffects.

e Pt o S, T g TN
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PUBLIC OBJECTION TO PROJECT, IF ANY, AND JHELR RESOLUTLON

A great deal of effort has gone into getiting information about
this proposed project to the public by means of relevision,
radic, and newspaper Coverage and public and professicnal

meetings. In general, the project appears o have had over-

dgisposal project there have been a few dissenters. Bfforts

]
B
b
0
e
)
ot

o

-3
]
toeg
=

are being continued to resolve points of

ECONOMIC AND SOCLAL CQOST BANALYELS

1. Definition of DBe eficial Uses

The State of Hawaii took ositive steps to define, and
&

in some casss Lo evaluvats, the neneficial uses of itse waters

v holding public hearings for this purpose in 1ot and 1%67.
£ o i

These hearings provided the basis upon which the State

water Ouality Standards were establicshed. n classification

system composed of Gistinct classes of waters with each of
the water classes designed to pr -ovide protection for
specific beneficial uses was developed (Reference 185 .

For marine waters, these classes included Class AA waters,
established to protect occeanographic research, propagation
of shell fish and marine life, conservation of coral resis
and wilderness areas, and aesthetic enjoyment; Class A
waters, established to protect recreational, including

fishing, swimming, bathing, and other water-contact sports,

T1-1%
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and aesthetic enjoyment; and Clacgs B waters which were to
provide protection for smzsll boat harbors, commercizl,
shipping and industrial, bait fishing and aesthetic
enjoyment. All waters arcund Oahu were placed inte these

use-based classes.
Beneficial Uses

The coastal and inland waters of 0ahu serve a wide variety
of uses which provide immeasurable benefits, both economic
and social, to the people of Qahu, the State, and to the
nation. These benefits include water-oriented recreation,
aquatic life propagation and sustenance, commercial fishing,
industrial water supply, ocean-going water transport, and

in general, an environment for pleasant living and enjoyment
of aesthetic values. A1l of these benefits depend to some

degree upon the maintenance of waters of suitable guality.

Bvaluation of heneficizal uses is perhaps the more difficult
portion of the procedures leading to the establishrhent

of adequate water quality standards to insure the greatest

net economical and social return to the people. The easiest
and most direct approach is probably an economic evaluation

of the obvious uses of a water resource. To the industrialist
and agriculturist, this approach is coften preferred gince
their uses of the waters have very specific monetary

worths., To the small independent merchant and businessman

either directly or indir@ctlywdependent on the water resources



of an area, an approach which only considers large obvious
monetary worths could be disastrous. For example, how many
fewer gallons of gasoline would be soid by a local independent
service station owner if the number of vacationers in an

area declined because a section of coral reef had been
destroved by thermal pollution? How much of an economic

loss would a sightseeing gulide suffer if oil slicks were
aliowed to develop in boat harbors? These are social-

econemical. guestions that are often difficult, if net

impossible, to answer based on pregsent technology and

knowledge. Nevertheless, benefits from and rights to

Pt
i
[
e
i

natural resources by all soclety must be protected in order

! to insure a continued strong economic growth.

The water areas in Mamale Bay that are affected directly

or indirectly by the Sand Island discharge are listed in

Table 4, The current uses of these water arcas are also

indicated in this table,

24

3. Communities or Areas Which Would Benefit

Communities or areas which will henefit by tbe elimination
of the raw sewage discharge off Sand Island include Kalihi-
Palama, Honolulu Harbor, Kapalama Canal, Keehl Lagoon,

Sand Island, Kewalo Basgin, Waikiki and Ewa Beach. At these
communities or areas, the value of the water ecosystem

will be enhanced. At Waikiki and Ala Moana beaches where
exist Class A waters of high value, & wastewater discharge

off Sand Island which has not received the best practicable

T 2}



[T

TADLE 4
COASTAL AREAS, DENEFICIATL USES
DICTATING RECOMMENDED WATER QUALITY OBJECTIVES

USES DICTATING RECCMMENDED HAWALT WATER AREA
WATER ARPA - WATER CUALITY ORJECTIVES CIASSTVICATION
Campbell Estate Boat harbor, baitfish propagation B
Industrial Harbox ‘ A ' ’
Barber Point } A Recreation (whole-body-contact), marine A
Oneula Beach ) life propagation (oceanic), aesthetics
Ewa Beach ) ' ' ‘
Pearl Harbor, Shellfish and marine life propagation, AA R
West Toch baitfish propagation, aesthetics,
waterfowl .
Pearl Harbor, Baitfish propagation, aesthetics, f — AFp
o KMiddle Loch recreation, aesthetics -
a Pearl Harbox, . Paitfish propagationy aesthetics, A<D
.. East Loch recreation, aesthetics
Hickam Harbor Boat harbor, baitfish propagation, , B
: ~aesthetics
Yeehi Yagoon Recreation {whole-body-~contact), bait- ( A

fish propagation, marine 1ife propagation
(oceanic), aesthetics

Keehi Marinas ﬁarimas, baitfish propagation, acsthetics B

Kapalama Basin Marinas, baitfish propagation, aesthetics B

Honolulu Harbor Baitfish propagation, boat harbor, - B
aesthetics

Kewalo Basin | _ Baitfish propagation, marinas; aesfhetics. B

Ala Wai ‘ Marinas, baitfish propagation, aesthetics B

Yacht Harbor

Waikiki - ' Reereation (vhole-body-contact), marine A
Ala Moana Beaches life propagation {occanic), aesthetics
Maunalua Bay Recreation (whole-body-contact), warine A

rife propagation (oceanic), aesthetics

*B ~ Class B designation apply only to a limited area next to boat docking
facilities in bays and havbors,



treatment or control could seriously jeopardize the

tourist industry.
resthetics and Recreation

sesthetics is clearly an important use of all waters. From
=1l available evidence, the social well-being and orderly
growth of our society appear to depend to a great extent
upon the guality of the environment in which we live.
Environmental degradation implies a concomitant social
degradation. Protection of aesthetics qualities of all
surface water resources is as important as the protection

of all other beneficial uses.

another important use of the waters of Ozhu is recreation.
People are drawn worldwide to the shores of Oahu to
experience and take part in water-based recreational
activities. These activities range from swimming through
bathing, surfing, SCUBA diving, skin diving, boating, and
fishing to simply sightseeing. Most of this recreational
demand is due to the high quality of most coastal waters

together with a warm and constant tropical climate,

The most significant deterrent to the aesthetics and
recreational uses of coastal waters appears to be the raw
sewage discharge off Sand Island. From all available
evidence, however, this discharge does not appear to be

directly affecting established beach areas such ag Waikiki



R

and/or Ala Moana Beach Park. However, just the knowledge

i

that near these areas exists & raw sewage discharge which

is visible from aircraft, from high rise buildings, and

s

from ships and boats passing nearby, is enough to detract

from the recreational gquality of these waters.

e

5. Demographic and Economic Forces

£ The arca served by the Sand Island sewer system is subject
to the same major ecconomic forces ag are present throughout
the State of Hawaii; i.e., defense expenditures, visitor

expenditures, sugar production, and pineapple production.

Within the area existe the famous Weikiki Beach complex,

military facilitieg, pineapple canneries and financial

and business offices that sserve the entire state.

The residents and visitors pay a premium to live in or

visit Hawaii. The wst of living in Hawaii is often guoted

to ke the highest in the nation. The compensation for
this high cost of living is the high quality of the

environment which exists within the State. People choose

to live or visit Hawaili in order to enjoy the benefits

gained from a clean and healthful natural environment.

Tt should be noted that this is not necessarily the driving
force that determines residency throughout the rest of the
United States., & downgrading of the environment, particularly
water guality, would result in economic as well as demo-
graphic upheaval in Hawail. Management of wastes from
domestic, industrial, agricultural, and natural sources

to protect and enhance water guality is vital to insure

economic and demographic stability.



A summary of economic and demographic statistics (1961-1971)

from an overall State view is shown in Table 5,
Specific Benefits

The most important commercial fish of the State is the
Skipjack tuna (aku) fishing with landings valued at about
$3 million. The nehu which is used @& baitfish are taken
in significant numbers from Keehi Lagoon, Honolulu Harbor,
Pearl Harbor and also Kaneohe Bay. One of the limiting
constraints in the growth of this industry has been the
availability of the baitfigh. Thus, the enhancement of
water quality may directly stimulate the industry by
increasing the vield of baitfish. This aspact must be

further studied for difinitive conclusions.

A vital part of the economy ©f Oahu is tourism. It accounts

for much of the activities related to construction, air

travel, and hostelries which in turn provide employment

for a significant part of the population. The lure of the
Islands is in part due to salubrious climate, scenic beauty,
and its water-oriented recreation. Visitor expenditure

in Hawaiil have steadily increased from about $25 million

in 1950 to over $510 million in 196G, In order to maintain
the growth rate of this vital part of the economy, it appears
that enhancement of water quality in Mamala Bay and other

areas 1is essential.
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A Decade O Change

L

(Statistical Sununary of Growth Since 1961 with Preliminary Estimates for 1971)

POPLILATION (As of July 1)
Total Resident Pepulation
OV oo
MIUHAFY e

EMPLOYMENT
AVEERGE oo eeteeeseees e o

INCCHE
Tatal Versonal Tncone . d Millions

AGRICULTURE

SUBAY oot cvreeeeeres e & Millions
PIneapple oo § AdifHons

Diversified Aericutture o8 Millions

MANUPACTURING SALES
Pincapple e s S Milhons
Diversified Manufacturing ......§ Milliens

CONSTRUCTION

ClampAations e SUUUURI S Millions
Authorizations ... s e $ Millions

VISTTOR INDUSTRY

Visitap Arrivals ... e Ninabor
Visitor Expenditures e S Mithions
Flotel Room Imventory oo Numboey

TRADL
Retatl Trade oo S Millions
Foreign Tradt o S Millions

TRANSPFORTATION (FY Ending June 30j
Fnterisland Atr Passencer Trips . Thousands
Intevisland Alr Cargo e Tons-Thousands

FINANCE (As of June 303

Deposits of Al Financial

TIRUHUTIONS  eoere oo mne oo £ Millions
Loans of All Financial
FOSULUUOUS oo am e acininans § Miilions
GOVERNAMERNT
Defense Expenditures o % Milbons
UTIHITIES
Telephones T Use i Fhousands
Volme of Bleetricity Sold .. Million KW
Volune of Gas Sold oo Million Flierms,
Vohune of Water Sold e, ihl%mns Gallons

% Bank of Howail Monthly Review

F P P T S

1961

658,654
)91??2
817

232,910

3

1,568

78.6
318
46.9

1464
117.5
205.0

268.5
157.4

$19,807
137.0
10,193

949.0
80.4

925.8
12.9

979.7

668.2

* 4019

2216
1,518.2
20.8
218

1978

773,667
T804
53803

335,450

4,445

110.6
38.7
£3.5

196.7
135.0
420.0

7838
483.2

1,798,501
570.0
39,759

2,004.7
293.8

2,796.1
256

2,182.6

19788

683.4

114.2
5.979.7
37.7
36.0

ANNUAL

Average

1971 196171

780,995 L8
YRYIRHE 2.1

51666 o~ 1.6

311,000 38

3,760 8.9

115.9 0.6

361 1.2

65.4 34
209.0 3.6
135.0 1.4
440.0 8.0
675.0 9.7
370.0 8.9

1,775,000 18.7

6250 16.4
35,699 13.4

2.200.0 8.8
270.0 12.9

2,954.6 12.3
24.4 6.6

2,607.8 10.3

3

9.971.7 12,7

720.0 640

$11.7 1.2

3.620.0 o1
42.0 7.3
39.0 6.0

RATE OF

195571
{Prrcent}

3.1
2.6
1.0

17.8
&.6

19.%

4.8
2.9

9.8
30.6

13.8
3.5

&4
9.0

CHEANGT

e
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TIT. CONSTRUCTICN TMPACT

GENERAL

Construction activities will have definite effects on the
environment. Various construction activities, processes and
methods and their effects will be discussed in this section.
Construction is expected to begin during the Summexr of 1972

and should be completed by the end of 1973.

CLEARING AND GRUBBING

The sewage treatment plant (STP) site shall be cleared of
native vegetation which consists mainly of weeds, small shrubs,
and small algarcoba {(kiawe) and opiuma trees. The larger of
these trees are approximately 25 feet tall with 12+ inch thick
trunks. The majority of the trees are approximately 10 to 15
feet tall with trunks approximately 3 to 6 inches thick. It
is anticipated that land clearing will be accomplished by
cutting of trees and bulldozing of shrubs and weeds. Vegeta~-
tion spoil will be disposed of by presently acceptable means
such as land fill or incineraztion. The wuse of herbicides

is not anticipated. Any on-site burning will comply with

all applicable laws, rules and regulations. There are several
buildings on the site which will be demolished. The disposal

of these buildings will be by conventicnal means.

The land portion of the outfall will require some clearing of
weeds, shrubs, and small algaroba trees. This vegetation will

be disposed of as discussed previously.



The ocean portion of the outfall will not require any clearing

and no work of this nature is anticipated.

There are no major streams or drainage structures on Sand Island.
- The STP Site is approximately 1700 feet from Honolulu Harbor

& at the closest point and is approximately 800-1000 feet from

the ocean along its southerly and southwesterly boundaries.

A portion of the STP site drains into the most defining the

0ld Quarantine Igland. This moat empties into Honolulu Harbor

via a drain passing through the Coast Guard property. The

remainder of the STP site drains into the ocean. There appears

to be no defined drainage ditch passing through the STP site

5
et
e
¢

other than the moat mentioned above. & drainage plan is being
developed as a part of the STP construction plan. Drainage

patterns during construction has not been determined and their
development will be made the responsibility of the contractor.

The relatively small area (50 acres) of the plant, the flat

terrain of the area and the relatively dry climate indicates
that surface runoff and erosion will not be a major problem

during construction.

C. GRADING AND EXCAVATIONS

The STP site will be graded to conform to an overall grading
plan. The plant will be graded to provide maximum utility

of the site and to blend the STP with the environment. Visual
emphasis in the overall site is being given to the landscaping
rather than to individual buildings. Landscaped berms will be

used along the periphery to obscure the facility from outside



view. All excess excavated material and spoil will be

incorporated into these berms.

Deep trenches, foundations and structures will require
dewatering, The contractor is required to control the discharge
from these operations to comply with existing regulations.

These oparations are therefore not expected to have any

significant effect on the environment.

The underwater excavations, on the other hand,will be difficult
to control. 'Any digturbance of the bottom will release

sediments and will increase the turbidity of the water. The

overall effect, however, is expected to he small since only
a relatively small area will be exposed or be disturbed at
any given time. 2lso, the prevailing currents and dispersal

pattern will localize this effect.

Hard materials may be encountered during construction and may

(o require blasting. BSuch blasting, if employed, will be done
in asccordance with all applicable industrial safety regulations.

The safety of the public and the working force will be protected

at all times. Such blasting is not expected to have any effect
on wildlife on shore. Similarly, only localized effect on

marine life is expected.

Excess excavaticn on shore will be incorporated into the plant
construction. Excess excavated material from the ocean portion
will be Geposited along the trench. No further handling is

anticipated and no nuisances are expected from placing the

excess excavated material along the pipeline.

TEYT O



D. ESITE ACQUISITION

....... Except for the U, 8. Coast Guard Honolulu Base, control and
ownership of Sand Island is with the State government. The
entire 50 acre site for the STP is owned by the Stahe of Hawaii
and will be leased toc the City and County of Honolulu for a
65~year period. Portions of the STo site are being used as
base yards by contractors, storage firms, auto wreckers, and
other light industries on a month~to-month lease basis. The
leases can be terminated by the State at any time. By letter

dated March 2, 1972, the State informed the leasehdlderns (13)

that their leases will be cancelled ané that relocation

agsistance from the City was available. also located on the
site is the "Half Way House", a Facility used for the treatment
and rehabilitation of male alcoholics. The major portion of
the 50-acre site is unused at bPresent. The area is currently

% zoned at R~6 (Single family residential, 5000 8¢ £t minimum area)

and I-2 (Heavy Industrial): The City's General Plan designates

35

most of Sand Island for Industrial use and a portion along the

shore is shown for park use. The 8T site is wholly within

the area designated for industrial use,

The "Half Way House®, an independent, nonprofit organization
functioning under the Hawaii dlcoholics Foundation for the
treatment and rchabilitation of alocholics, has a facility
within the plant site. According to information received from
that organization,approximately 120 people are serviced by this

facility during a year. They have bed space for approximately



29 people with an average residence of approximately 25 persons.
The facility is recognized and approved by the State Department
of Health and is partially funded by the State pepartment of
Social Services. Their staff consists of unpaid volunteers.
They have been on the present site for approximately 10 vears

in facilities provided by the State.

i There is also a raw sewage 1ift station on the site. This lift
station receives all of the local Sand Island sewage and
discharges it into the Army outfall. This facility is operated

by the State Department of Land and Natural Resources, The

function of this 1lift station will be retained within the
STP site, The effluent line will be connected to the treatment

facility upon its completion.

The ocutfall pipeline traverses land that is owned by the State

of Hawaii. It will bhe buried te depths between 3 and 8 feet

and will not interfere with any planned structures. The land
is presently undeveloped and is not being used. Portions of

these lands will be developed as a park by the State. Easements

will be required for the cutfall.

Relocation payment as mandated by Act 166, SLH 1970 will be

provided in accordance with the act.

E. AIR QUALITY

Construction activities may affect the quality of the air.

This effect is expected to be minimal.

Dust may be generated and could affect the area downwind of




the construction site. The specifications require that the
%: contractor control dust by watering, applying dust palliatives,

or other methods acceptable to the City.

aaaaa

Burning of excesgs material such as scrap lumber could be
% accomplished. Such burning will comply with all applicable

laws and regulations and no nuisances or difficulties are

g
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expected as a result of such burning.

Use of chemical gprays such as insecticides or herbicides are

not expected.

Exhaust fumes from construction equipment are not expected to
become a problem. Only conventional construction equipment

£ are expected to be used.

F. WATER QUALITY

Construction activities will have temporary effects on water

guality.

Water from dewatering of trenches, excavations, and other

construction activities must be disposed of without creating

nuisances or unusually restricting usage of the surrounding
waters. Preliminary soils information indicates that the
subsurface materials are generally porous and recharge into
the ground may be possible. If such recharge is unsuccessful,
silting basins will be utilized with the overflow being

discharged into the harbor or the ocean.



Construction actitivies on the ocean portion may cause localized
%5“ water pollution in the form of increased turbidity from suspended

materials. This will occur during excavation, placement or

gravel cushion, concrete placement, and backfill placement.

The fine materizls in the bottom, sand, gravel, and cement

from freshly placed concrete will be washed cut and will be

transported away by the prevailing ocean currents. Control

of this turbidity may not he possible. The overall effect,

however, is not expected to be significant in that the total

particulate matter under consideration is not large and the

net transport of this water is awaf from shore. The effect

of this pollution is expected to be of a very short duration

and no long term effecte are anticipated.

The sewage flow through the existing waste digposal systems

will not be affected during construction and no diversion

or bypassing of sewage is anticipated.
G. NOISE

Some noise will be generated by construction activity. ‘They

will come from internal combustion engines, Ccompressors,
jackhammers, saws, pile drivers, explosives {blasting),

and other construction eguipment and processes.

There are no residences in the immediate vicinity. The U. 5.
Coast Guard station barracks housing approximately 150 persons
(mostly transients) is approximately 1500 feet from the
construction site. The closest permanent usiness, the

Seatrain Lines Terminal, is approximately 500 feet from the

TTT 7



ST® site., There are some temporary tenants {contractors, etc.)

[

on State lands (presently on month-to-month lease) within a
distance of 500 feet from the Plant site. Permanent civilian
homes are approximately 1 mile ifrom the construction site

{ across the harbor.

The industrial character of the area and its distance Irom
residences and businesses indicate that construction noise
and vibrations will not have any significant effect on them.,

No special noise control measures are required for this work.

There are no know major wildlife in the construction area to

be affected by construction noise. Fish and marine life in
the construction area,will be affected by the construction

activities but this effect will be temporary.
H., NIGHTWCORK

This project is a critical construction project reguired to
reduce pollution in Mamala Bay and a minimum construction

period is required. Construction must be completed by

November 1973, according to the State approved implementation
plan, The contractor may be required to perform some of his
work at night to conform to the tight schedule imposed by

the contract.

Lights or Noise are not expected to have any significant
effect on the environment due to the industrial character of

+the area and the distance from residences and businesses.



TRAFFIC

The STP and outfall sites are generally undeveloped and
construction activity is not expected te have any affect on
vehicular or pedestrian traffic. Public access to park areas,
peaches, etc. will not he affected. An exception ia the ocean
outfall construction which will recuire the closing of a saection
of the shoreline and public aCcess o this area will not be

allowed during construction.

PUBLIC SAFETY

The public will be protected from congtruction hazards. The
contractor will be reguired to provide barriers, guards, lights,
warnings and other safeguards as may be necessary to prevent
injury to persons and property. pPublic access Lo Ccauseways,

trestles and floating eguipment will not be permitted.
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g IV. LONG - TERM IMPACT STATEMENT

Ao LAND COMMI T

The proposed Sand Island treatment plant will be located on a
50-acre site near the center of the island. The 50 acres
represent the ultimete (2020) land area required for advanced

primary treatment and sludge handling facilities, as well as

land reserved for potential secondary treatment facilities,

A strip park of 140 acres, extending from the Diamond Head end

of the island alonyg the ocean and towards the Bascule bridge,

has been proposed. The exact configuration of the park thch
will be constructed and maintained by the State has already
bzen delineated. The first increment of the State park,
consisting of approximately 35 acres adjacentto the southeast

boundary of the plant site, is scheduled for construction curing

1872, Whether the 140-acre park will be expanded to 250 acres
as some groups have advocated is uncertain at this time; however,
in no case will the location of the treatment plant deter the

creation of a 250 acre park complex. Present indicatirn

(March 1972) is that the park will be limited to 210 acres.

Light industrial and harbor facilities uses are existing and
proposed for the BEwa-mauka part of Sand Island. In addition,
a site of 11 acres not far from the western boundary of the
plant has been reserved for bulk fuel storage by Governor's
Executive Order (EO) No. 24055 however, this site is expected

to be relocated. Adjacent to this boundary is the area leased



for break bulk containerization activity (G. L. S. 4258} .

By Governor's Fxecutive Order No. 2462, the northwestern part
of the island has been set aside for the State Department of
Transportation for container yards and a marginal wharf,

Of the 53,3 acres set aside, 21 acresg are used by Seatrain

as a container yard.

Other maritime activities proposed mauka of the plant site include
those related to ship repair and foreign trade zone and Lr&ns-
shipment. The determination of the finzl use of this area

lies with the State Board of Land and Natural Resources.

The U. S. Coast Guard Honolulu Base on Sand Island is located
on a 48, 6-acre site along Kapalama Channel, The base has
docking berths, a galley, barracks and numerous industrial
shops. On the Walkiki boundary of the Coast CGuard facililty
ig an existing bait station operated by the State Division

of Fisgh and Game.

The State strip park will be approximately 600 feet wide

and will begin, as stated earlier, from the fishery site

and extend to the Bascule bridge. The Poard of Land and Natural
Resources has agreed that the State park will play a predominant
role on Sand Island but does not wisgh to precluds maritime
connected industries in areas mauka (north) of the park.

The Board intends to retain a park planning consultant firm

to assure the development of a park of high standards.

Iv-2
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Ir order to assure compatibility with the development of the
park, any leasing agreement issued by the Board for the use of
any portion of Sand Tsland will cortain conditicns relating

to aesthetics and landscaping. Construction plans rmust be
approved by the Board before any work can proceed, in order

that landscaping of high stendards is maintained,

In addition, the 65- year lease of the treatrment plant site to
the City will contain a stipulation that the plant must provide

ully agreed to this

h

odor control devices. 'The City has
condition and has incorporated this requirement  in the design

of the treatment plant.

The treatment plant will serve as a buffer between the industrial
uses on the harbor side of the jisland and the recreational
oriented ocean side. This inland locatiom_ therefore represents
the least physicel intrusion into the planned beach front
development. 2Approximately one half of the plant site, the

half adjacent to the industrial greass, will be utilized
initially by the primary and sludge handling facilities,

The remaining half of the site will be held in reserve for
secondary treatment facilities if they are required in the

future. Therefore, this area will initially serve as an

2]

dditional buffer zone between the first increment of the plant
and the park. Interim use of the vacant area has not as yet

been determined.



The decision to locate the treatment piant on Sand Island was
not a hasty decision. Since 1647, a gite of 12.2 acres was
reserved for treatment plant uses by EBO Ho.o 1188. A 50-mgd
primary plant was designesd in 1947, but the City fathers at
that time defefredtke congtrusction of the plant after receiving
a report which concliluded that the proposed 75-inch cutfall
would be adeguate from a public healith standpolint as long as
the flows are less than 50 mgd. If the discharge greatly
exceeded 50 mgd, the report recommended an extension of the
cutfall to a 100-foot depth rather than the construction of

a primary treatment plant. ;

The makai boundary of the present treatment piant site bisscts
the l2-acre site provided by EO No. 1188. Since this new:
50~acre gite can accomodate the ultimate sewage treatment

facilities, B0 No. 1188 will be cancelled.
Access to the site will be through the proposed extension of

the existing Send Island Access Road.

ARSTHETILCS

The aesthetic goals in the development of the sewage treatment

plant site plan wesre threefold:

1. To relate the various parts of the plant te each

other in a functional and economical way.

4. To insure that the presence of the project does not

encumber recreational development of adjoining sites.



3. Yo mzintain the above mentioned functional and
envircnmental qualities as phased expansion of

the plant proceads.

With these goals in mind, design and layout have been developad.
Control and maintenance facilities are located to facilitate
optimum utilization of staff and eguipment. Grauped between
and adjacent to these facilities are flotation-clarification
unite, and spaces for future activated sludge, final settling
and advanced treatment units. Process flow is direct and
concise. In addition, these elements are located to allow
for use of the existing major lines. The plant layout is

shown in Figure 11.

The incinerator and maintenance areas are in proximity to the
administration and control center; yet the major service areas

are out of sight of visitors.

The landscaped entrance roadway. and parking area combine with
the interior courtyard to enrich the environment in the plant,

both for staff and vigitors,

Berms will be utilized to partially screen the plant units

from view, especially from the park. The berm on the makai

side will have a top elevation of about 16 feet. One end

of the berm will terminate at the project limits for initial
constructicn. This dike berm will be extended in future stages
of construction for full perimeter gsereening and protection

of the site,.
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é The berm will create an entrapment of surface water runoff.
Therefore, well designed drainage slopes, catchments, channels

£ and conduits will be of prime importance in storm flow planning.

o The berm's primary function will be to screen the plant from

g view. In addition, it will also provide a reasonable degree of
tsunami protection when completed around the perimeter, but will
not be especially designed for heavy wave gction.,  All berm

slopes will be landscaped for erosion protection.

Visual emphasie in the overall site plan has been given to

the landscape rather than to individual buildings. The elevations

of the major structures are: screening building - 49 feect,
control building - 38 feet, maintenance building - 3¢ feet,
effluent pump station - 42 feet, flotator-clarifier - 33 feet

and incinerator - 83 feet. Process tanks, will be nevtral in

appearance and low in profile. Their profile will be further

reduced by utilization of landscaped berms slong all tank

perimeters. Whenever possible, trees will be provided in

front and on top of these berms to further obscure the archi-

tecture of the project. This landscape treatment is to be

used along the major roadway and adjscent parklands.

The incinerator has been located as far away as possible from
both the main roadway and adjacent parklands. Thus only a
small portion of the structure will be vigible. It will be
seen over the tops of trees. The form of the equipment will be
enclosed by an architectural facade, enabling it to blend with

the Honolulu skyline which is readily vigible from Sand Island.



i

C.

AIR QUALTTY

General

Oghu is slightly south of the Tropic of Cancer in the
tropical region and within the belt of northeast trade
winds. 'The prevailing winds are of an anticyclonic pattern
from the east-north-east at an average velocity of 1Z miles
per hour. The reverse pattern of winds is associated with
major storms of cyclonic circulation. These cyclonic
patterns can occur throughout the year; however, they

are generally prevalent during the period of November to
April. Anticyclonic winds are trade winds while cyclonic
winds are called "Kona winds" and blow from a southerly

direction {south to southwest).

Wind and rainfall conditions as recorded at the Honolulu
International Airport apply to this area. The summary
prepared by the U. S. Weather Bureau for the periocd of
1850 to 1960 shows that an annual frequency of 73 percent
of the winds are from the north to east sector. Maximum
velocities of strong trade winds reached 29 mph. The
southerly quadrant of south to west, where'"Kona winds”
originate, shows winds blowing 7 percent of the year at
an average of 12 mph. Maximum gusts have reached 70 mph.

Figure 12 shows an annual average wind freguency diagran.

iv-8

T B 1 B

s B P



FREQUENCY (%)

ANNUAL AVERAGE WIND FREQUENCY DIAGRAM
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The "Kona wind" condition 1is cited by various S0uUrces ab
prevailing on the sversge of 15 days to 30 days a yeal.

During Some Yesrs no "Yena stormst oocur. During swmner
months, local southerly windsg are COMMOL, although weak,

and occur when trade winds cease and local heating effects

cause breezes to blow onsghore dguring the day.

sand Island is physically separated from the City by
Honolulu Harbor and the industrial belt extending from

Fort Armstrong through Iwilel to Kapalama Peninsula. ey

residential areas presently exist or are planned for the

ieiand. Planned usage is for park and maritime related
light industrial purposes. The U. 8. Coast Guard Honolulu
Pase ig located east (upwind) of the plant site approximately

caet From the treatment Fariiities. ITrndustrial areas

!

5

1,500

are adjacent te the plant site. to the north and the east,

but upwind.

Located near Sand lgland are Tornolulu Harbor and port

faeilities at Fort Armstrond, Twilei, Waiskamilo and Mokauaa.

Approxinate straight line distances from the plant site to
the boundaries of the port facilities are as follows:

Fort Armstrong, 6000 ft.: Central Business, 6,000 ft.;

~

pier 40}, 5,000 £t.;

i

Twilei {(Pier 30), 4,000 £t.; Iwilel

asidences are located

[

nearast r

m
{1

and Mokauea, 6,000 ft. Th
mauka of Pier 40, approximately 4,400 feet away, in an ares

presently utilized for every land use breakdown considered.

ITv-10
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The area 1is presently zoned for industrigl uss. B11 of

these areas nentioned are located upwind of the prevailing

northeasterly trade winds. Only the coean and portion of

ted downwind of the plant site.

(‘;}

the strip beach park are lioc

P

[ 2. Odor Control
. Sand Island is esssntially free from sewage odors since the
- sewage is totally enclosed between the Ala Meana and Hart

Street pumping staticons and the outfall terminus except
at the outfall junction box where cdors ave usually noticeable.

Odors are also usually noted offshore in the vicinity of

the sewages Ypoll®. Both of thesge sources of odors will be

47

eliminated by the treatmsnt and disposal facilities now

under design. Yhe junction box will be demolished upon the

completion of the new outfall sewer.

The WOPCO (Reference 7) evaluated the effect of waste
discharges on the odor of recelving waters and determined

the usefulness of odor as a criterion for protection of

aesthetic uses. The odor paramster was gquantified on the
bagis of threghold odor messures applied to efflusnt samples.
Thresheld odor is defined as the number of times an odor-
bearing effluent sample has to be diluted with "odor-free"

watar for the odor to be just detectable.

According to the results of the study, treatment appeared
to have & proncuncedeffect on odor with raw sewage heing

roughly five times more odorifercus than primary treated

Iv-11



sewage, which in turn was two to four times nore odoriferocus
than trickling filter effluvents. The recommended initial
dilutions of effluents which will prevent "objecticnable
ocdor' in the receiving waters are: raw sewage, 130:1;

primary treatment, 28:1; and secondary treatment {(trickliing

L

filter), 13:1. There should be no odor problem in the

new discharge area off Sand Tsland because of the

by

(1) treatment provided, (2) submerged field andg (3) dilution

providaed (200:1).
a. Basic Degign Criteria

All facilities are being designed to eliminate, destroy
or minimize odors because the treatment facilites
are located in a prime recreaticonal area, and In closs

proxwimity to downtown Honolul

b. Liquid Treatment Units of Plant

211 process units are totally enclosed for odor and
sound suppreszsion. These units incilude the scoreening
and flotator-clarifier buildings. Work aress will be
continuously veﬁtilatéé with the exhesust gases treated
with ozone for odor destruction. Chlorine will be
applied in the force mains at their entry to the plant
to oxidize hydrogen sulfide and to control the decompo-

sition of organic materials, thus preventing further

septicity of sewage.



Potential coliform aerosols emission in the Flotator-

clarifier tank should not be & problem since 1t will be
+

under a partial vacuum and "bubbles' will rot

e ascape

to the ocutside of the building. The air pumpeda out

would be treated with ozone prior to release to th
g A

atmosphere.
c.  Solids Treatment Units of Plant

Positive odor control will be accomplished by

W

covering

all of the tanks ang odor-emitting equivment in the

system. A forced draft system will be used o

the odor-laden air and pass it on through the

collect

incinerstion

and scrubbing system to remove the odors. Chlorine will

be applied in the sludge thickening process for odor

-y e 3 N it - -
control duriv

!

e

applied to the incoming sludge, as necessary.

Incinerator Emicsions

g the holding period. It can also b

6

The specifications for the incinerators reguire that the

performance of the equipment must meet the latest
and State standards (at the tims of bidding) conce
air pollution. This procedure is necessary since

to the standards are being proposed,

To comply with the air polluticon standards, @ wet
scrubber will be used to cleanse and cool off the
gases. The scrubber employs an impingement haffle

section and a water gpray section. The spray sect

Iv-13
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and humidifies the entering gases while simultansously
removing larger particulate matters. The underplate spray
action keeps the plate and walls clean and preventsbuildup
of particles. Actusl scrubbing is eccowplished by the
Jet-sawirl interaction of gases and liguids produced by a
uniquely designed impingemsnt bhaffle plate. This turbulent
effect assures thorough wetting of particles, even those

of sub-micron s=size.

Do BURFACE WATER QUATITY

1.

Y,

Predicted Water Quality Changes at Proposed Disposal Site

Any sewage digcharge, even though highly treated, will have
some effect on the quality of its receiving water, This ig
particularly true if a waste effluent, with its load of
biostimulants and toxicants, is discharged into an

oligotrophic receiving water as would be the case with the

o

<
i

i
A

U

proposed marine dispoesal temg for Oahu. The gquesticonsg
needing answers are: (1) Will the effects ke detrimental?

and (2) What will their magnitudes bhe?

Primary trested sewage effluents from the proposed Sand

Tsland disposal system should have little effect on the

o

ecology, sanitary guality, or acsthetics of the receiving
water. The diffuser system of the outfall sewer is proposed
to be emplaced in 220 to 240 feet of water in areas where
the ocean floor is relatively free of biological communities

having important economical or ecological values.
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In & few arcas, there are large colonies of pinna olams

=

which may be influenced by the discharge; however, those

same type of clams were found in large numbors near the

]

presant Sand Island raw sewage discharge which suggests

that they would not be affected adversely by the proposed

disgcharge. Ho adversze bicatimulatory effects on plankton

communities is expected zt the discharge zite although a

slight increase in primary (algal) productivity may occour.
It s anticipsted that any increase in energy fixation at
the primary trophic level will be transmitted rapidily
through the higher trophic levels (zooplankton, fish, etc.)

thersby prevenlting objectionable accumulations of plant

biomass. tmergence of the sewvesge field will protect the
acegthetic guality of thes receiving water at the surface.

Shoula the fiszid surfscee, the high dilution anticipated
(about 400 to 1) would prevent the field from being noticed

by casual ohsarvers,
Water Quality Standards
The Department of Health, State of Hawail has classifiled

the water area offshore of Sand Ieland as Class A (csee

Figure 1). The water uses Lo be protected and water quality
standards that sre applicable to the treatsd effluent o

ke discharged intoe the water area are as follows:

To Be Protected {(Chapter 374, Section 3,

v
L
=
&)
o
0
o
¥
o
6
U
n

-

Classification of Water Useg; Paragraph A-2, Class A Waters

The uses to be protected in this class of waters are



recreational, including fishing, swimming, bathing

and other water contact sports and aesthetic enjoyment.
It is the objective for this class of waters that thelr
uge for recreational purposes and aesthetic enjoyment
not be limited in any way. Such waters shall be kept
clean of any trash, solid materials or oils and shall
not act as receiving waters for any effluent which has

ot reczived the bhest practicable trestment or control

U)
i

compatible with the standards established for this cla

Applicable Water Quality Standards {Chapter 372,

Section 6, Water Quality Standards; Paragraph B)

(1) Microbioligical Requirement s:

The median coliform bacteria shall not excead

1,000 ver 100 ml nor shall more than 10% of the

samples exceed 2,400 per 100 ml. Fecal coliform

.

content shall not exceed an arithmetic ave grage of
200 per 100 ml during any 3C-day pariod nor shall
more than 10% of the samples exceed 400 per 100 mi

in the same pariocg.

(2} pH - Units:

Not more than 1/2 unit difference from natural
conditions but not lower than 7.0 nor higher than

8.5 from other than natural causes.
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Nutrient Materials:

Total phosphorus, not greater than 0,025 mg /L.

Total nitrogen, not greather than 0,15 mg/1.
Digeolved Oxygen (except from natural causes):

Not less than 5.0 mg/l.

Temperatura:

Temperature of receiving waters shall not change
more than 1.5 degrecs Fahrenheilt from natural

conditions.

Turbidity:

cuivalent ghall not

he altered from natural cenditicons more than 10%.

REadionuclides:

The concentration of radicactivity in water shall
not exceed 1/30th of the MPC, values given for
continuous occupational exposure in National
Bureau of Standards Handbook No. &%, The concen-
tration of radiocactive materials present in marine
waters shall be less than those that would reguire

i

harvested

=
1

restrictions on the use of organisy
from the area in order to meet the Radiation
Protection Guides recommendad by the Federsal

Radiation Council.
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These water guality criteria ware based upon the

best currently available data (1%68). The Health

Department recognized that studies planned to be

made in connection with the implementation Lrogram

may prove them to be either inadequate or

i unattainable. For this reason, the criteria will
be subject to periodic review and, where naecessary,

to change.

it is anticipated that the propecsed wastewater discharge will

have a negligible effect on the present water quality in

Mamala Bay. Except for a slight deviation from the
microbiological reguirements when the effluent 1is not
chlorinated no significant deviations from the water standards

nd fecal coliform counte

23]

are anticipated. The median tot+al

after initial dilution for field submerged conditions are

estimated to be 1000 per ml and 250 per ml respectively.

If the sewage field surfaced, it is estimated that colifarm
counts will be fifty percent smaller. A '"zone of mixing!
for coliform bacteria, beginning at the ocean bottom and
extending upwards to the surface will have to be established,
The initial and subseqguent dilutions of the wastewater
effluent and the high rate at which colifo ms decay in
Island waters will eliminate the necessity for a large zone
of mixing and will be sufficient to protect the nearshore

waters,

Tv.in
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The present water gquelity along Band Island and in Keehi
Lagoon should improve considerably since the proposed SV Stem

will replace an inadequate disposal system which congists

[y

Gt

of a raw sewage discharge inte 40 feet of water 3,600 fe
offshore. The development of a water-oriented recreational
area on Ssand Island, which would bhe impossible under existing

conditions, would Le posaible.
Chlorination
a. Applicaticn of Chlorine

Chlorine can ke used to disinfect the treated sewage
efflvent from this plant prior to its discha irge into
the ocean. With the applicstion of a proper dosage,
thorough mixing and adeguate detention time, the frﬁﬁtgﬁ

effluent should easily meet the microbiclogical.

reguirements of the walter guality standards.

ancther use of chlerine is for odor control. Chlerine

f:"1

is effective in the oxidation of hydrogen sulfide and
in the control of the decomposgition of organic materiale,
thus preventing further septicity of sewage. TFor this

control of odor, chlorine will be injected intc th

iy

force maing at their entrances into the <o aewage treatment

plant.

Chleorine is also uged in the sludge thickening process
where it is used for odor control during the holding
period. It can he applied te the incoming sludge, as

necessary.

IV-1%



Degign Criteria

Chlorine requirements for disinfection in this plant
will range from Z0 to 25 parts per million {ppm)

Since the locaticn of the plant is adiacent to a public

park and an industrial ares, nuisance odors from the
plant must be eliminated or substantially reduced to
acceptable levels., Five ppm of chlorine will he used
@8 an odor control agent in the plant operations.

Chlorine will be injected into the incoming fores mains.

In the sludge thickening process, chlorine will bo added
to prevent the sludge from becoming septic during the

holding period. The application of chlerine will be
b ,L Ex

-

at a rate of 5 pounds per 100 pounds of dry solids.

Chlorine Handling and Storage

Chlorine is not manufactured in the Islends at present.

It must be imported from the U. 8. mainland by ship.

@
9]
[
i
P
o
o

Transportation of chlorine from the Wesast

Honolulu can be done by using tanks, barces or ton
o e

I"

containers. Tank barges, with a capacity of 600 to
1,200 tons, ere commonly used in the transportation
of chlorins Bulk c¢hlorine unloading facilities, such

as a piler pumping and piping systems, may be reguired

exr s
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in the vicinity of Sand Island ©o avold any further
land Transportetion within the City limits, Ton

: containers can be shipped from the West Coast either

as special or regular freight because chiorine is a

hazardous substance., Specisl care is reguired in
their handliing.

Should barges be used for transportation of chleorine
from the West Coast to Honolulu, stationary storage

of chiorine at the plant site will ke required. The

size of the storage tank should be hased on a 30-davy
$) ¥

supply at a maximum consumption rate. Special design
criteria for the tank should provide for maximum

convenience and safetv in the area.

Storage of the ton containers ie much simpler. Containers

can be stored indoors or outdoors. If stored outdoors,
the storage area should be designed and constructed

to protvect all elements of the chlorinztion system from

trash

S

e clean and fres of anvy accoumalate

(B

fire and

in order to avold the possibility of firem., Ventilation
] 5%

systems should be provided for indoor storage arcas.
d. Alternative Sources of Chlorine

From the standpoint of economic and safety considerations,
importing chlorine from the mainland generates several

problems,  These problems are the construction of gome

9

port facilities, storage and safety. In analyzing thb

problems mentioned, local production of chlcorine by a
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system similar to the Pepcon Electric Chlorine system
{(hypochlorite generation) was evaluated. Results
indicated that from an economic standpoint, the local
manufacture of chlorine is favorable only if continuous

chlorination is required.

The seiection.of liguid chlorine over on-site hypochloxrite
generation was made on the basgis of (1) intermittent

use of chlorine for disinfection, (2) liquid chlorine

is better suited for prechlorination, odor contrcl and
sludge handling, (3) high initial cost of the PEPCON
installation, (4) PEPCON is relatively new {no large
installation to date}, (5} the need for a large holding
tank for hypochlorite solution, and (6} savings ars

roeesible by using container size tanks.
Chlorination Facilities at the Plant

Chlorination equipment and the chlorine storage area are to be
jocated on the first floor of the Effluent Pump 3tation
building. Since the upper floor of the building is to be
used for effluent pumping facilities, the chlorinator section
will be isclated by a gas-tight partition and provided with
separate doors leading to the outside. It will alsc prevent
unauvthorized people from entering the chlorine application
area. The entire chlorination area will be well ventilated

by natural means and by use of blowers.
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The chiorinators will be of the auvtomatic control soiution
feed, vacuum type, capable of manual operation. The rate
of feed shall be avtomatically adiustable. A chlorine

residual analyzer will also be utilized.

Chlorinator dosages will vary according to the sewage flow
and strength, purpose and point of application of the chlorine
solution. Each chlorinator shall be eguipved with the
necessary meters, orifices and other parts capable of
delivering chlorine at the range adequate to produce a
residual of 0.5 parts per million total chlorine afiter

15 minutes contact in the final effiuent. Chlorine
evaporators are required in this treatment plani to convert
chlorine from a liguid form from ton-containers to a gasseous
form. 2All eguipment and materials shall conform to the

Chlorine Institute standards.

Safety considerations require that areas used for the
stationary storage of chlorine should be covered. Ton
containers will be shielded in order to avoid direct exposure
to sunlight which might cause hydrostatic rupture of the
container due to high co-efficient of expznsion of liguid
chlorine. Containers are designed and tested to withstand

a pressure of 500 pounds per sguare inch and are eguipped
with fusible plugs which melt at 158 degrees Fahrenheit

(equivalent to a gas pressure of 303 pounds per sguare inch) .

Massive storage of ton containers at the Sand Island Sewage

Treatment Plant site i not recommended because the area
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is too close to the flight path of the Honolulu International
Airport. Though there has never bezen an airplane crash

on Sand Island, with over a million and a haif flight
take-offe occurring during the last 10 years, and the risk
of a crash is minimal, the possibility still exists.

The storage will therefore be limited. Maximum storage will
be for 8 days of consumption {eguivalent to 6% tons). ‘The
storage area in the effluent pumping station building will
have equipment for detecting chlorine since there is a
possibility of leakage from the containers. This area will
also be located as far away as possible from the work areas

of plant personnel.

Industrial type gas masks with chlorine type canisters,
first aid eguipment and warning signs shall be provided

and posted.
Bffluent Chlorination

Chlorination facilities provided at the plant will have the
capacity for continuous chlorinastion of the primary effluent
in the event a demonstrated need for disinfection arises.
Presenﬁly, the City sees nc need to chlorinate the effluent
continuously because the design indicates a submerged
effluent field and a rapid bacteria decay rate off Sand
Isléﬁd;but’the City plans to chlorinate during adverse

or emergency conditions. Suvbmerged effluent fields at

‘San Diego, Los Angeles and COrange County meet bacteriai
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"standards (California) without chlorination. As in Souvthern
California, there are no known documented instancezn of
disease transmission by bathing in Hawalian waters attri-

butable to waste discharge.

Ag indicated earlier, 1f the wastewater discharge is not
chlorinated, the microbiclogical requirements will not be

met in a limited area. In this regard, a gone of mixing
C%wmw"m‘”*mka 5

S,

is presently being processed by the State Department of
Health for the Sand Island outfall sewer. The proposed
zone of mixing shown in Figure 3, is 1,500 feet wide on
each side of the pipe and extends 1,700 feet outward from

koth ends of the diffuser section {3,000 ft. by 6,750 ft.).

The distance of any boundary of the proposed zone of mixing
will be greater than 6,000 feet from any land area. We

strongly believe that this zone of mixing will not unreasonably

interfere with any actual use of the water area,

To determine when effluent chlorination is necessary, the
City intends to pursue an intensive ocean monitoring program
in Mamala Bay prior to and after the completion of the
treatment and disposal facilities. The monitoring program
will be conducted by City personnel us%ng facilities which
include two well-equipped laboratories and an 18-foot
outboard motor powered boat. City personnel assigned to

the monitoring program inélgée tﬁo engineers, three sanitary
chemisté, and two laboratory éssi$tant$. These personnel

are well versed with the conduct of the moritoring program,
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having actively participated with the consoritium cf WOPO,

The program will also be coordinated with the Water Resocurces
Rescarch Center of the University of Hawaii. Technical
agsigtance, 1if necessary, will be obtained from the University

of Hawaii.

The major factors which must be considered in chlorinaticn

jod
[
!
G
5
ol

are (1) hazards of transportation, (2) cost, an
Other related factors are minor hazards in the application

of chiorine, the large amount of electric power regulred

in the production of c¢hlorine (contributing to thermal
pollution}, and the release of mercury vapor to the atmosphars

dguring its production.

a. Hazards of Transportation

From the standpoint of safety, importing chlorine from
the U, 8. mainland is a problem. If continuous effluent
chlorination is mandatory, approximately 2,300 one-ton
containers must be shipped annually during the initial
pericd up to 19%0. If chlorine escapes from & container,
it could result in a sericus health hazard for pecople

on koard ships or barges and in the transshipment areas
since the gas irritates the respiratory syshem and may
cause death from suffccation. Hence, handling, at the
factory, during transportation and at the plant site

must be done with uvtmost care.
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b. Cost

The price of liqguid chlorine delivered at the site is
estimated to be 10 cents per pound for low and inter-
mittant use and 6.5 to B cents per pound for vear
round use. The estimated operating cost of the liguid

c¢hlorine system, including amortization ag well as

operation, maintenance, power and water costs {(doss
not include the cost of liguid chlorine), is ahout

$30C per dav. At the average use of 18,500 pounds

of chlorine per day for continuous disinfection, odor

control and sludge handling during the initial period
Lo 1990, the estimated daily cost of using the liguid
chlorine system would be $1,780, using an average
chlorine cost of 8 cents per pound and an operating

cost of $300 per day. For continous disinfection,

the annual - cost would average $649,700,

If chlorination for disinfection was practiced only

during extremse "Kona' weather or when the effluent field
g

surfaces, the annual chlorination cost would amount

to $380,500. fThe difference in snnual cost would
amount to $269,200. &t the end of year 2020, the annual
chlorination cost could reach $993,000 for continuous

chlorination and greater savings would be realized.

¢. Need

It is well established fact thal the indicator coliform

bacteria undergees a drastic reduction in numbers in

TG



the ogean, The rate at which bacteria decay, sometimss

]
o
W
~
o

called eria die-asway rate, can be the result of a
number of processes. Bacteria probably decey due to
exposure to insclation, saline woter, unfavorable changees
in temperature, and bactericophages and other predators,
Other bacteria may be absorbed by the sediments or
settle to the bhottem with particulate material. The
irdividual importance of each of these stresses on the
decay of coliform bacteria in the marine environment

is not fully understood. Many processes may effect
the decay of coliform bacterla around an outfall, not
&ll of which ceuse a rapid die-away of the bacteria.

In the design of an ocean coutfall system, enginesrs
genarally refer to coliform decay in terms of a T-S0
time. This is the time it takes for %0 percent of the

bacteria to decay once they reacdh the marine environment.

Three T-80 cruises (Reference 8) were conducted for

the City to determine the rate at which coelifonmn decay
around the Sand Island Outfazll during the summer and
winter seagons. The period betwsen the first of August
and the end of Eeptember was chesen for the first two
T-90 cruises since this is the time of the year when
the local water tempzarature and salinity at the surface
normally reach theilr annual maximum, In contra st,

the month of February was chosen to represent the
winter geason, when the temperature and salinity

enerally reach their annual minimuam.
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The coliform degay rate was cbtained by determining

the number of total coliform bacteria present at each

of the ocganic stations daring the T-90 tests Lrom the
plates inoculated at each station at sca. These counts
had to be corrected for dilution since the sewage

leaving the ocutfall was mixed with seawater. The dilution
factor was obtained using Fluoromstry techniques and
Rhodamine I dye. Verification of the dilution factor
wae made during each cruise byanalyzing surface salinity
in the laboratory with a precision salinometer. Dilution
factors obtained by the two methods compared favorable

within plus or minus & percent,

The T-%0 values for the summer veried between ¢ to 18
minutes and for the winter it was 15 minutes. The

average T-90 value was 13 minutes. The data of
Sand Island indicate a rapid coliform decay rate when
compared with the 3-hour 7-20 value establisghed oif

the southern California cocast. Tt should be pointed

S49 percent

i

out that & coliform bacteria dsceay rate o
in 10 minutes was determined in Hailue Bay during 193¢
using radicactive carbon and a&llowing for dilution.
Low T-90 wvalues have been reported elsewhere., Vaélues
as low as 20 minutes have been reported in England,

Jerael and Brazil.

Analveed statistically and determining T-90 values for
all positive date at all stations, the b0 percent and

80 percent cunulative frequency distribution T-S0
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values were 20 and 45 minuvtes respectively. TFor design
purposes, a conservative T-90 value of 1 hour is being

used,

Investigation of ocean currents off Sand Island indicated
that general circulation is controlled by tides. The
tidal contribution to the total current structure varies
about 70 percent for near surface currents (also
influenced by the wind} to about 90 percent for deep

currents.

The velorities of nearshore surface currents ranged

from 0.3 to 0.8 knot and net transport was to the south
with a velocity averaging 0.25 knots. Deep currents
ranged from 0 to 0.7 knot and net transport was generally
to the southwest with velocities rot exceeding dQIS knots,

Deep onshore currents occurred ©.8 percent of the time

with velocities (20 percent speed) less than 0.3 knots.

The probability of transport toc shore within 4 hours is

legs than 2 percent of the time when the effluent field

surfaces and evan lesé when there is submergence. The
coliform reduction.factors {combined reduction for
diffusion and bacterial die-off) for the outfall ranged
from €.089 to 0.0C0077 for 1 hour to 4 hour respectively.
It is anticipated that the effluent will meet Class A

standards for bacteria within 2 hours without chlorination,
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In sumnary, it is clear, therefore, that the probability
of significant coliform concentrations at the beaches
due to the discharge of unchlorinated primary effluent
at the new Sand Island outfall is nearly nil. Class &
standards for coliforms are easily met at the water
surface when the effluent field is submerged. During
times when the field surfaces, the standards will be
reached within 2 hours after the effluent 18 discharged
from the diffuser ports., If the distance the effluent
field travels during these 2 hours extends'beyond the

mixing zone, then intermittent effluent chlorination

will be used to keep the frequency of coliform counts
within the limits of the microbiological standards at

any monitoring station outside the zone of mixing.

E. B0LID WASTES

1. General

Solid wastes resulting from wastewater treatment processes

include settleable solids and floatable solids. The
settleable solids include sludge, the major solid waste
constituent, and grit. The floatable solids consgist of
screenings, scum, grease and "float'", the material that
floats to the water surface of process tanks either naturally

or under the influence of induced forces such as gas bubbles.
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The handling and disposal of these wastes is probably the

mo st troublesome part of any wastewater management program.
The advent of newer processes and more efficient treatiment
plant operations tend to produce solid wastes that are not

only more difficult to handle but are also grezter in voluma.
Brief Description of Sclid Wastes
a. Sludge

Sludge is the precipitate resulting from the treatment
of wastewater and includes both organic and inorganic
substances. It may be defined as a semi-liguid waste
having a total solids concentration of at lesast 25060 ppm.
It flows, can be pumpad, and exhibits hindsred settling
characteristics in a sedimentation teank. This waste
product is removed from the liquid flow in a clarifier
or sedimentation tank and is handled and disposad of
separately. The handling and disposal of this material

is discussed further later in this section.
b. Grit

Grit can be described as small inorganic solids that are
removed from the wastewater., Examples are sand, silt,
gravel, ashes, bones and coffee grounds. These solids
“are removed from grit chambers and as clarifier or
sedimentation tank underflow together with siudge.

The grit is separated from the sludge in a degritter,
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dewatered in a classifier, and conveyed to a sludge
incinerater for disposal together with the sludge or

transported directly to 2 land fill site,

c. Screenings
Screenings are materials in the raw wastewater that
plant having copenings usually 1/2 inch to 2 inches.
These screenings, consisting of materials such as rags

and sticks, are conveyed to a sludge incinerator for

disposal together with sludge or transported directly

to a land fill site.

d. Scum and "Float®

Scum and "float" consist of sll types of floatable

material which rise in clarifiers and gimilar tanks.

These are skimmed off the water surface of the tanks
and are processed along with sludge, usually beginning

at the dewatering stage.

3. Solids Loads (dry weights)

_ 1970 1990 2020
Domestic Sewage (1000 1b/day) 57 80 117
Cannery (seasonal} (1000 1b/day) 21 23 23

4. Sludge Handling and Disposal

There are two distinct phases involved in sludge handling:

(l} processing of the sludge to convert it to a form



suitable for disposal, and (2) the ultimate disposal of

the sludge.
&, Applicable Unit Processes

Applicable unit processes include: (1) thickening,
i (2) conditioning, (3) dewatering, (4) digestion, and
(5) combustion. These are discussed in the following

paragraphs.

(1} Thickening:

The basic objective of thickening is to reduce the

volume of liguid sludge to be handled in subseguent
processes.  Thickening is usually accomplished
by gravity settling, biolegical and dissclved air

flotation, centrifugation, snd chemical conditioning.

% (2) Conditioning:
‘{;

Sludges from the different wastewater treatment
processes vary in composition, physical character-

istics, ease in handling, etc., The obiective of
e pl

sludge conditioning is to render the sludge more

amenable to dewatering.

The addition of inorganic chemicals has long been
the method of choice. Chemicals used include lime,
alum, and iron salts. The recent trend has been
to utilize polyelectrolytes (long-chain crganic

polymers) which have the advantage of accomplishing
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eqgqual or better results at a fraction of the
dosage of inorganic chepmicals. Although the unit
costs of polyelectrolytes are signifceantly high-
er, the total cost of siudge conditioning is
usually lower because of the smaller dosages

regulred.

A recent innovation has been the application of
heat and pressure to the sludge which reduces

the hydrophilic nature of the sludge. The generic

name given to this process is healt treatment.

Several proprietary processes are on the market,
including the FPorteus Process, Farrer Prooess,
and the Zimpro wet oxidation process et low

pressures.

The recguired pressures range from 150 teo 300 psig,

and temperature range from 280 to 370 degreec

centigrade. The treated sludge is completely

sterilized but not completely stabilized with

respect to organic decomposition.

Another recent process involves the application

of high doges of chlorine, which not only sterilizes,
but enhances dewatering properties, and can be
carried to the point of complete stabilization.

The operating experiences with this process are

still very limited. It is patented under the

proprietary name of Purifax Prcocess,
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Digestion:

The most common method of procesgsing sludge has
been anaerobic digestion. Tt stabilizes raw
sludge and mskes it sultable for final disposal.
The process results in the reduction of volume

by the destruction of organic matter with production
of usable gas. As the word anaercbic implies,
the process occurs in the absence of oxygen
through specifically adapted micrcorganisms.
Because it ig a biological process, it is subject
to upsets aespecially from toxic materials
(especially in rew primary sludge) which tend to

be accoumulative.,

herobic digestion ocours in the presence of oxygen
which is introduced into the reactor {tank) by

means of compressed alr or oxygen. It ig particular
adaptable to waste activated sludges. Unlike
anaerobic digestion, the processz ie relatively

free of odors. The end product of acrobic digestiocn
is & biologically steble humus-like material that
tues than

containsg morve of the hasgic fertilizer va

anacrobically digested sludgs
Dewatering:

The primary objective of any dewatering coperation

iz to reduce the sludge molsture content to a

IvV-37
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incineration, landfilling, heat drving, or other

e
et
e
o

means, It differs from thickening in that

sludge is processed into nenfluid form.

The following dewatering processcs have been used

with varyving degrees of success: (1) vacuum

L2

filtration, (2) pregsure filtration, (&) gravity
I s ¥
filtration, (4) centrifugation, (5} =sand bed

dryving, and (6) screening,

Combustion:

Sludge combustion isg becoming increasingly popular

as land arecs for sand beds, lagoons, and landfills
becoms more diffienlt to findg., The process results

in the reduction of volume by conversion of organic
sludge to an inert ash. Complete sterilization

is achieved in this process. By comparieon,
digestion reduces the volatile (organic) content

of the sludge by 60 to 75 percent, whereag

combustion results in virtually complete destruction

of the crganic sclids.

The following unit processes are included under
the heading of combustion: (1) multiple hearth

incineration, {2) flash drving--incineration,

(3) fluidized bed incineration, {(4) spray evaporation,

and (5) wet oxidation.

Iv.38



b
i
L
4

The disposal of ash on land is less obiectionable
than the disposal of unburned sludge on land
because of complete sterilization, virtuaslly
complete destruction of the organic matter and
the reducticon in volume. With disposal inte the
cean having a diemal future, it appears that

incineratvion will become increasingly popular.
Ultimate Disposal of Solids

The ultimate disposal of the solids after siudge
procesging is analogous to tﬁe disposal of t}g Iiguid
fractién'of wagtewaters after treatment. As with the
liguid fracticn, the only repositories are land or

receiving waters,

Meny coastal cities use the ocean to dispose of their

solids. However, increasingly restrictive regulations

by the Environmental Protection Agency have discoura

recent efforts to use this nethod of solids disposal.

The only other recourse is disposzl on land or possibly
into the underground strata. The typs of land disposal
method used depends on the method of processing. Liguid
digested sludge has been successfully applied to land
reclamation projects. Dried digested sludge has been
used as soil conditiocners. both commarcially and non-
commercially {(given free to whomever was willing to

haul it away). Heat treated waste activated sludge

L

has some value as a fertilizer, but agencies that market
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such a product are limited. Milwaukee, Chicago, and
Houston have successfully marketed heat treated

activated sludge. For Milweukee and Chicago, markobing

i

[l

successes were due in part to the high nitrogen coniten

-

‘ol the dried sludge.

Dewatered sludge has been successfully used as an

&
et
s

additive when composting dry refuse and garbage

enhances the composting operation because: (1) ix
A - P

provides seeding material for the required biological

activity, (2} it helps to control the moisture content

of the composting nixture, {3) it contributes nit Limgen
|

and other nutrients, and (4) it can be usad o control

the Carbon/Nitrogen ratio,

.

Lf consideration is being given to the compost ing

]

s

municipal refuse, it would be prudent to consider the

addition of dewatered sludge. On the other hand, if
composting is to be utilized primarily for sludge
. disposal, the real operational costs for proces ing

the sludge approximate those for incineration. Operalting

costs can b2 reduced by selling the compost, but a

market must exist for the material.

5. Sludge Handling end Disposal Alternstives

a, General

Sludge handling and disposal is the most difficult and
demanding component of the wastewalter management and

disposal systems. It also entalls a major portion of
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the capital cost and coperation and maintenance cost
of the total wastewater treatment facility. To provide
; a basis for the selection of the optimum system for the

Sand Tslanag plant, processing and disposal methods are

herein. Th=a alternatives are

considered and pross
compared on an economic basls and evalusted with consie

deration of envircnmental and other probable constraints.

(’”?“

The alternatives include the following basic concepts:

Alternative 1 -~ Digestion and Marine Disposal

B

Alternative ~ Digestion, Dewatering, and

Landfill

Alternative 3 - Dewatering and Incineration

Disgposal of sludge into the marine environment ig pregently

practiced by oastal cities.  The actual

=
8]
jn
o
fa
wn
G

o

sludge handling process and disposal operations vary

to some degree.  Studies and results of various operations

»

have shown that ocean disposal can be economically feasible.

For the purpose of this report, it is assumed that a
feasikble siudge handling and marine disposal system shall
include anaercbic digestion of sludge and screening of
the digested sludge prior to discharge into deep ocean
through a separate siludge ocutfall line. A 10,000-lineal
foel B-inch steel outfall line is considered together

with sludge pumping units. Screenings from the sludge
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and the floztakles removed by the primary treatment

units are to b incinsrated.,

o Altarnative 2

: This alternavive considers disposal of dewatered
- digested slud landfilling. It includes anaerchic
: digestion of waste machanicel dewatering by

centrifuges, and hauling of dewatered sludge to a
suitable landfill gite. For the purposes of this report,
hauvling costs are based on 40 miles round trip.

been

[H

Reclamation of siudge as a =0il conditioner has

suggested, but its immedizte implementation is speoulative

in view of the indefinite future of marketing and reuse

of the product, Should composting of refuse with sewage

sludge or the marketving of processed sludge becoms

viable in the future, this potential can well e worked

into AZlternative 2, with the final sludge processing

£ P

substituted for landfill.

Gd. Alternative 3

Thig alternative considers the feasibility of sludge

o))
o+

incineration. It includes sludge thickening, hes

el

treatment, mechanical dewatering cf raw sludge by

centrifuges, incinerasticon of sludge cake, and final
disposal of ash to a landfill site 20 miles away.
Disposal of ash into ocean waters by mixing with the
trested effluent has been proposed but appears to be an

unlikely alternate solution under recent Federal waiter

guality policies.
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Comparative Costs

The estimatsd coost of each alternative i1s shown in
Talblae o, The coat estimates of the various alternatives

are based on the tohal solids load for the first stags

design year, 1990, of 103,000 pounds per day of which
approximately 72,100 pounds per day (70% ¢

end dispcoesal., It is alse anticipated that the tolal

50% would be reduced by di;é zticn. Further, that
centrifugstion will provide & ceke of 30% solids

ang that ash after incineration will amount to 30% of

the total sugpended solids.

ted in Table 6. They were

cstimated 13,050 tons of

Che
D
8]
bt
<
B
oy
o
o)
t
o
(i
o
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el
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9
]
=
o
ok
&)
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dryv solids per vear (4,930 tone during the four month

B

(93]

pedk pineapple canning seaszon and 8,120 tong during
the remainder of the year) to be handled by the sludge
handling facilities. The guantity of the end product

from each alternative will vary with the process.

On an cconomic pasis, the compariscn indicates that

marine disposal of digested sludge (Alternative 1) is
the least expensive. Incineration of rew dewaterad

sludge (Alternative 3) is next. Hauling of dewa

sludge {Alternative 2) is the most expensive method.
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. Other sludge handiing L owere considered
; include the possibility of undigestaed sludge

and hauling cake ejther to an existing refuse

Py

incinerator or a landfill :

for final disgposal.

-
: Dewatering raw sludge would eliminate the hich cost of
4

. anascrobic digestion and would make these alternatives

L Comparanle to Alternatives land 3. However, these

£
£
H
9
¥
b,

go not have the capacity
to handle the anticipated sludge solids lcoads and

(2) & suitable

i ) raw sludge is presently unavailable.

6. Sludge Treatment Provided

Incinevation {Alternative 3) wag selected as the method

of sludge disposal for the Sand Island system. It should be

noted that marine digposal of sludge, although nore economical,

will not be permissible hecauss of recent Federal water

guality policies.

‘

Dewatering and incineration of raw sludge would eliminate

the need of large digesters, thus reducing difficult odor

h
:
{
¢

problems. It would alsc eliminate the chances for upzelts in
digestere due to =olid loads that can vary considerably,

especially during pineapple cannery seascn.

The incinerator and asuxiliary equipment, including the
nechanical dewatering unit s, will be housed with consideration

for control of cdeors and noise nulsances. Emissions erm
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the incinerator =stack will he limited o comply with

and State ailr pollution standards. The staok
o should be kept low so ag to be within trafiic

with the surroundings.

pattern limits and

b the storage of the

; Consideration
sludoe and the optimum capacity of the incinerators to
provide flexikility in the incineration operation during

- sultable pericds of the cay.

The '"ficat" and settled solids will e blended and

to a thermal conditioning system. After the dewatering

]

process, the solids may then be recycled to the soll or

]

reduced in volume by incineration.

Heat treating of sewage slug

<O = NG S S S S e
cffcotive ald in the Sewage

Sewage sludge has a tendency to retsin water. The breskdown
of the geldlike structure in the sludge by heating conssguently

egults in a more eaglly dewaterable materisl.

;-:-x

Chemical meansg have been freguently used to rander sy

sludge more easily dewaterable. However, the fuel costs
T %

for the heat treatment method are much lower than the chemicsl

method uvtilizing ferric chicride and lime. Cost of chomicals

3._.

could amount to $174,00 a vear. This cosgt does not include

the additional cost of ecuipment, handling of the chemicals
i £ # ]
and storage. It is estimated that the total annual cost of

the heat trestment-incineration system will be 10 to 15
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total annual cost of the Ve Cm

peroent less than ths

filter-incineration systen {(usincg chemicals). The e
e
of =ludge tecovery s a soll conditioner has not been

considered in the cost analysis,

multiple hzarth sludge furnances. Thegse units consist of
a series of cireular hearths, placed one above the other

anag enclosed in a refractory lined steel shell. The incine-

rator will be provided with 2 wet scrunber Lor cleansing

gases.  aAsh removal will be on a dry basis,

Pogitive odor control will be accomplished by covering all

=1t in the solid wag

of the tanks and odor-emitting equinps
systen, A forced draft system will be used to collect the

- : . ot

Ao o e Ay 4 A
Coor-Llagen air and pEEs LT on

scrubbing system to remove
noise~producing eguipment will be housed in properiy

designed structures +o contain

Process flow diagrams for sludge treatment are shown in

Figures 14 andg 15,
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bagins, the onlivy

o T e s e B P~
be from the dicsel engines of the

The dies enygines would be

rain stormes, The estimatod noiae level at a distance of

feet from the engines will be about 05 di {2-szcale).

%, LR LA ’ - . A
. wnich is about 200 feetb

broperty iine of the treat

L

from the effluent pump ststion, the noise levels can he expacte

tc be 53 dB {(A-scale) or equal to the background noise, T+

should be nocted that during heavy rain storms, the use of the

eguloment

within structures. The diesel engines for
will be located in the effluent jsishine

since the structure will not be complet

engines will with air intake

Gther noise producing

equipment such as the air blowers angd compressors will be

LN\
i’"i
3]
m.)

equipped with air intake and/or exhaust silen nd muiflers,

hoiee pronlems resulting

t

not anticinated,
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Farly studies (i 25 20, 21 end 22) on soweErags in Honoluln

ioh oround The

Forth

Lty of d1ledge

studies of infiltration rates were cond ucted by the WOPFO consultan

-

to provide insight into condition of exlsting sewers

in Honolulu and to provide necaassary cata on the characteristics

sewage from Honolulu. It was determid

of rd that the toral

leading o the

el

Infiltration into Henoluluy

Outfall was 27 mgd. Compared te the annual toksl

discharged +to the municipel cutfall sewer at Sand

repraesent s 4% percent of the average flow of 55 mod,

Televiasion

by the Division of Sewers maintens CE peRrsonnel.  Aveas covered

,«

thus far are MeCully
a3

Kehala, Waikiki, Kapiclani

show no major leaks; teaks have bheen

recorded. For that vitrified clay pipes

in the McCully area have many leaking joints, sags, and crackes.

b

8]
&

They also show that some oo iron pipes are corroded and

tuberculated,

TV logs of sewers in Liliha-pu uunul district noted high incidences
of cracked pipcs and cecasional reot growths in lines, Howevear,
according to the maintenance personnel, infiltration in this ares

‘

18 small, estimated to be less than 5 dpm, except during heavy

IvV-51
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However, the project appears to have an overwhelming accep-
tance from the general public. Informeticn concerning the
project was disseminated to the public by means of television,
radic, hewspaper éoverages§ and public and professional

meetings. Many meetings were held with the Kalihi-Palama

Community Council and other groups to resolve points of

i

T__-!

A D b
o O mesilng was

*,__x-

sy
GIia L

;_.(q-

ads 1 Aty e AafTh g R ST R, | o . 1 4
fall sewer was COMPpLeTLeh, & puslic it

held on January 19, 1972 at the Honolulu International Centern.

ol

Ts

{

Approximately 150 people atlended this meeting.

The public controversies or guestions that have been raised

concerning the project and the City's response are as follows:

1. Use Sand lsland for recreational purposes as

proposed by the Kalihi Community Association.

HESPONSE:  The planning and development of Sand Island
must be well planned and closely coordinated so that the
people of this State can recelve maximum benefit.

Despite the need for recreational facilities in West
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Honolulu, we must not lgnore other reeds. The City is
aware of the sericusness of the raw discharge problem

of f Sand Island and realize thol immediate steps must

sssss

have a site on which to builld treatment facilitics. Our

suitable lccetion for the construction of the treatment

such facilities there, especially in preoximity to the
proposed state park. While we appreciate this concern,
we feel that this location will best serve the people
and will not seriously affect the park plans. We
sincerely believe a properly designed treatment plant

ie not necessarily incompatible with narlk uses. We

offer both beautificaticn and treatment. We would like
to add that the decision to builld tresitment facilitise
on Send lsland was not a hasty one. Studies were made
before the course of action was decided upon., Also,
recognition nmust be given to the fact that Sand Island

is adjacent to a harbor and an industrial area and

activities related to such uses beleng either on or

5

Construct the sewage treatment plant in a
designated area on one of the reefe west or north-west

of Sand Island. Although some additional cost would be

Ve 2



incurred in the relocation of the sewer ocutfall from Sand

Island, the immediate and long range benefits that would

&

be derived is ample justification for this expendit

RESPONSE:  Having decided that the City's wastewater
could best be disposed of off Sand Isiand, a number of
sites were considered for the location of the trestment
facility. Because of the substantial area requirements,
it was cbhvious that avallable and suitable sites werc

:

indeed limited. Befere msking the final selection, three

argas were cleosely studied.

The three locaticns given seriocus study were: (1) &
site on Sand island, {2) reclaimed land in and around
the reefs off Sand Island, and {3) the Federal and State

west) and mauka (north) of the Bascule bridge.

[

The reclaimed reef land location presents problems of
excess costs, time, and the impracticaebiiity in huilding

up a site that is located offshore. We also have serious

[ T"
L

S IOl

P
>
]
m
-
M‘*z

reservations regarding that such a bulldup
might have on the cizculation and hence the flushing of
Keehi Lagoon and Honolulu Harbor. An extensive study of
Keehi Lagoon would have to be undertaken to determine these
effects. Also, the State Depaziment of Transportaticn
will not allow znyone to construct structures in this ares
because of the proposed Reef Runway Project. The disad-

~vantages of the location ewa and mauka of tlhe Bascule



bridoe include the limitation of the area, the potentisl

RTINS TU S . gy e e £ o - R S 0
foundation problewms, the question of avallakility of the

Federal and State lands, its proximlty to homes, and the

or the construction of

s

facilities needed for conveying sewage to and from the
site. Therefcore, the site on Sand Iglend is, in our

the freatment plant.

b

Sand Island and adiacent waters could be used

better if the treatment facility site is located on reef.

More people would bernefit since we would not only have a
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have a sewage
treatment plant that would be downwind during trade or
"Kona" {south) winds. The stench of sewage would normally
the prevalling

- wr e ol | AP
trade wind. FHowever, during sou

area; whereas, 1f the plant were constructed on Sand

Island, the smell would permeate the Kalihi and industrial

i

areas. Until such time as the operatien of the freatment

plant produces less offensive odors we must temporarily

live witn tnis less than ideal situation.

RESPUNSE:  The problem of the control of odors from

]

sewage treatment plants lies rnot in who 1s offenced and
when, but the actual reduction of odors at all times.
v e ough e prevalili winds are predominately from
Evernn though the | Lin nd re predominately

the northeast, they may change direction centinually
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during any given day, creating this need for odor control.
This control of odors will be given detailed considera-

tion during the dasign of the treatwent plant.

The reef sewage treatment plant would permit
immediate conformance to Federal water pollution standanrds
and the project site has acres of free State land for

immediate construction and future expansion.

RESPONSE:  The location of a sewage treatment plant does

net alene determine if its effluent discharge will or

[._..:

wil not meet the Federal water pollution standards. We
can sav, however, that the pro

B
and the Outfall Sewer will he deslaned to meet the Siate

and Federal water quality standards. There ie¢ sufficlent
land av able on Sand Ieland for bolh a treatment plant

Why continue to use Kalihi, Hornolulu's most
densely ponulated and under-serviced nelghborhood as a

dumping ground for incinerators, the City's primary

%

o

noxicous industry

[

sewage treatment plant, all soris o

Lo

T

and other insults and neglect.

BESPONSE:  The City's consortium, and subsequently the

Board of Advisors, considered other alternatives,

8]
et
'v—n"
-
—
[£9

including loc the plant near Darbers Point. The

reason Sand Island was chosen ls that even aside from

.

the fact that it is the central collecting point for the



leeward and urban areas of HMonolulu, the Barbers Point
location and others do not offer any substantial advantage
aver Sand Island. In fact, the added construction and
sperational costs are very much higher. It is most unfalr
to zccuse the City of using Kalihi as a "dumping® ground.
The City feels that it is greatly unfalir and smacks of

the ucual response of some citizens who say "Yes, solve

your pl

a betier locaticn for the sewage tresiment plant than

Sand lsland we would go there.

The placing of the City's single major sewage

plant divectly under the flight corridoxr for

RESPONSE:  The point that the proposed sewage treatment

slant would be under the flight corrider for Honoluliu

International Alrport was well brought out. It would be

;
i
St

a major crisis if a plane fell into 1t. However, what

would happen 1f & plane crashed into a park teeming with
people? Wouldn't this be far more tragic? Further, 1f

resgo

3

the danger anticipated from falling airplanes 1

o

e

encugh for relo ing the proposed plant, the proposed
State park should also be relocated. Frankly, the City
never considered this a seriocus matter perhaps because
subconsciously we have never recalled tha

-

t
accident of this nature had ever occurred. In a recent

Ve 6
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cial. By reducing the drafi and by maintaining the §

replenish

+

return waters, available water ressurces could be conserved.

Thus, reclamation and reuse of
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of the groundwater supoly through agricultural

sewacge effluent for
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RESPOHSE:  The present study adeg nately covered the engi-
neering phases of alternative wastewater treatment and

disposal methods. A decentralized system of wastewater
treatment facilities will be provided for the Island of
Oahuy however, multiple small plants located near the

watershed areas of the city will bo uneconomical to

L-.J

mes when

?,.A 2

operate and maintain. Moreover, there will be t
sewage effluent would be in excess, such as guring rainy

weather in which case & tail-water discharge would be
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required,
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Vice Chalrman Dr. Richard K. C. Lee sexved the Territory

]
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and State of Hawali as Director of Pub
over 20 years and later as Professor of Public Health

and Dean of the School of Public Health at the University
of Hawail. Dr. Hobert W. Hiatt, the biologist member of
the Board is presently Scientific Attache® with the U.S.
Embacsy, Tokyo, and former Professor of Zoology and
Entomology at the University of Hawail and also served as
Directcr of the Hawail Marine Laboratory. Dr. John W,
Shupe, Dean of the College of Engineering at the University
of Hawail, brings to the Board a broad background in the

*

overall Civil Engineering field. Dr. Erman A. Pearson is

Professor of Sanitary Engineering at the University of

California and recognized world-wide as an expert in

water quality control problems, particularly regarding

3

waste dispesal in the marine waters. The combined Water

Pollution Control, Public Health, Biological and General

Engineering expertise of this tecam provides excellent

guidance to the work progran.

These people through long years of experience are fami-
lisr with new concepts. The fact that our decision does
not coincide with others is not proof that it is 311~

advised.

19.  COMMENT: The bacteria die-out rate is questionable. A

‘news article in the Washington Post dated December 5, 1971,

Ve-17
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stated as follows: "Or rkedeal, N. Y. DBacteria ass ocliated

with human wastes have been found on the floor of

Atlantic Ocean 110 miles off shore and more than 80 miles
from where New York City and other municlpalities dumped
Taw sewage., Experts said that the findings indicate the

ocean may have 2 more limited capacity for purifying human

wastes than generally believed.. sea has a limited capacity
in killing bacteria Bzcteriac are not natural to OCeEN. .,

they have to come from sewage gource,

RESPQXUE Bacteria decay rates are facts., In-situ tescts
y

conducted off the exicsting Sand Island Sewer confirmod
pet

rapld dieof rates in Oahu oceanic waters. The newspaper

article probably referred to the dumping of sludge off
the East Coast. Coliform bacteris die-away rates aroe

ke

discussed elsewhere in this report.

l_t-

20. COMMENT:  The Federal EPA requirement is for o5 Dere
BCOD removal, but the City is requestin Ng & walver on this,
e would like a clarificats ion of this before any waiver

is granted by the Federal agencles involved. What is the

effect of allowing so much undecomposed matter in the
water {granting of waiver) on swimmers and on shoreline
usage? There is an increasing number of young people
reporting eye infection and skin infection in areas where

sewage 1s going into the cceéan, such as Lualuszlei and

Sandy beach, where algae growth is detected.

V18



BESPONSE: A request for a waiver of the requirement for
removing not less than a5 percent of SHe-day BOD was sub-
mitted to the EPA by the City on January 21, 1972. As

of this date (March 1972) a reply has not heen received.
For disposal to the cpen ocean through an outfall, the

BOD requirement may be waived if it can be shown that

such discharges will not edversely affect the cpen ocean
environment and adjacent shores. This waiver is particu-
larly applicable to the recomrended Sand Island System of
advanced primary treatment with a long outfall into deep
waters. The proposed system provides the optimum and most
economical system for protecting the marine environment
because (a) the concept of deep ocean disposal is basi cally
sound and 1s independent of the level of treatment--vastly
greated dilution being available both with respect +to
short (initial dilution and jet mi ixing) and long term
effects, hence vastly reducing any possible hazards of
impairment to ecology; and (b) given the recommended out-
fall location, the recommended treatment will provide the
hlecessary protection of the marine environment from a

technical and scientific point of view.

Secondary treatment combined with & long deep-water out-
fall system could provide bettor results, but the benefitsg
to be derived would.no% Justify the expenditure of the
additional funds especially in view of the funds required

to solve other urgent pollution problems.,

~19
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The propoced discharoo will have no siq
I§

effect on the beneficial uses of this area. These includa
shipping, boating, fis shing, and aecsthetics. Water contact
sports venerally do not occur in this area, but even if

x ¥

they did, no health hazard would be anticipated because

effluent fiel& submergence is provided by design.

Effluent discharged off Sandy Beach. and Walanae are chlo-

rinated., Both discharges meet water quality standards for

}-4

microbiology. There are no waste discharges off Lualuals

Also algal growth is a natural phenomena.

COMMENT: A previous study indicated an outfall depth of

300 feet. It is now 225,

SO DOV Tl oy ey o oo el £ PR 3 T LTI
W_Lj.fwﬁpf ‘\_i ‘he proposed outfall system will consist of

-+

E.
user

[

9,000 foot long pipe section and a 3,350 foot long d

-~

section, extending off Sand Island. It will lie westerl
%

of the present outfall and terminate with the diffuser at

depths varying from about 220 to 240 feet. The VTOQOS“’

M A rgadan

outfall system will discharge effluent below the pycnotline,
resulting in the effluent field being submerged most of the
time. During some periods in the summer and winter, weak
stratiflication may cause the field to rise to the surface.
When the field does surface, however, the quality of the
effluent and the subsequent higher dilutions produced
during surfacing will cause the field to be undetectable

at the surface to all but an experienced eve.
I8
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For weak or moderate stratification, the depth of sub-
s i

mergence is essentially equivalent for the two systems;

however, when the stratification is ctron the deeper
* 7y

outfall gives deeper submergence. Because of similiar

ation, the percentage of the

i
c—%—
4
ﬁ_,
ek
bdn
by
b
]

behavioer for weak
3

time that the effluent field will surface will he ctlosely

the same for the two schemes. The addilional depth of

submergence by the deeper outfall when the str fication
is strong is probably of marginal benefit and may even be

a disadvantage because the flushing currents become

h]

progressively weaker with depth.

With regard to dilution, the diluticns achieved at the

+

proposed outfall will excsed those at the deeper outfsll

tor all conditions, ranging from 60 percent to 80 sercent
highex in winter, about 40 percent higher 1n fall, and
Y 5 5

from 35 percent o 100 percent higher in summer. The
proposed design will achieve a 200:1 dilution &t all times

when the submergence is less than 80 feet; when the plume
9 P

surfaces, the dilution will be on the order of 400:1.

Further disadvantages of the earlioer scheme, with depthe

Up to 345 feet, are: (1) riske and the expense of ocutfall
construction at unprecedented depths; (2) the ex ense and
difficulty of installing a “wye" structure; (3) botton
slopes up to 25 percent; and (4} the difficulty of obtaining

flows from the deeper offshore ports at low and medium  flows

without creating excessive hydraulic heads.
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RESPONSE:  The interior of the flotato r=clarifier would

be under a partizl vacumn and these bubbles would not
escape to the outside of the building. The air within
the building will be treated with czone before it ig

released to the atmosphere.

CONMMENT

Section 102 of PL91-90 states that "All agencies

of the Federal CGovernment shall study, develop, and describe
appropriate alternatives to the recommended course of
action in any proposal which involved unresolved conflicts
concerning alternative uses of available rescurces.”

There is a conflict in the plan and this provision
should be invoked in order that adequate studies are done

by the citizens.,

BESPONSE:  The City developed several alternatives and

these were submitted to the Federal and State governments
for review and approval. With respect to Sand Island,
these alternatives are included in the Interim Metropolitan
Water Quality Management Plan (Mamala Bay Area). This plan
has been approved by both State and Federal governments.
The City has and will comply with all Federal and State

requirements,
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Have long term degradation effects of the

neean been considered ot studied?

RESPONSE:  The WUPO consultants studied the ocean for
approximately 18 months. A desitable stud}, at least

ndpodlnt of gathering background information

{“’1"

from the sz
and for monitoring the effects of o given discharge, will
require about 5 vears. However, we cannot study the
problem for 5 vears bhocause we have a situation that
requires immediate action. Speclal studies conducted by
our consultants of the exis sting Sand Island raw sowgge
discharge clearly show that aft

17 years) of operation, lhe effects of the discharae arve
limited to an awea of about 300 acres, which is very
small. Nearly normal conditions return within about 500

vards upwind ox downwind from the oulfall.

Treatment aimed at removal of settleable materials should
provide for a substantial reduction in *he ho tom area
affected by the proposed discharge. In addition, an
extensive ccean monitoring program will be undertaken by
the City to study the effects from tho proposed treatment
and disposal system. The plant can he modified later,

if required,.

COMMENT:  The waters off Sand Island are now polluted and

i g 2

affecting swimners.

Ve 2
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BESPONSE:  The proposed treatment and disposal systems

will permit the development of a water orientated recrea-

tional program off Sand Island snd Keehi Lagoon.

v

Virus in sludge might pose a health problem.

Sludge treatment

will render the sludge sterile.

1

Has a nuclear plant considered, especlally with

ty of manufacturing drinking water

';_w

the strong possibili

from sea water in 20-30 years?

BESPONSE:  The City has not received any evaluation of

the nuclear-powered waste disposal plant from technical

agencles nor State or Federal water quality contrel agencies

i

0
]

and hence cannot make any comments regarding its use and

The matter of recycling was gliven much attention during
our waler quality study. The City's Board of Advisors

has recommended, as a result of the study, that wastewater
recycling in certain areas of Oahu he considered as

alternative disposal means.

COMMENT:  Citizens have been carefully screened out of a
meaningful role on the design of the Sand tsland treatment
plant. The City has denied citizens the opportunity to

meet with the advisory board council.



City has not denied anyone the opportunity
Y Y &) y

of Advisors. We disagreed that it

sary and proper. for interested citizens
to participate in our bi-mont thly Advisory Board meetin ngs.
The mission of the Board was to provide guidance for the
study and to recommend solutions to the numercus sewagé

bi-monthly and three of the five members are scattered

P

o
ol
]
b
o

througheut th These men must travel great die-
tances for the meectings and z1) of the available time nust
be spent on this task of guiding the study and recommending

solutions.  Cne can imagine the size and the resultant
chaos if all interested persoens were invited to partici-

pate in these meetings. We seriously doubt that anything
constructive would be accomplished at any suc large and
Lengthy meeting and for the sake of order, the City refrained

3

from opening these meetings to the gensral public.

i el

DEVELOPMEN

The General Plan (19 64) for Sand Island designates industrial

-

uses for the major portion of the island, a small site for

fire station use and an ares along the makai (seaward-Waikiki

sides of +hs

0

island for park use. The lecation of +the proposed
sewage treatment plant is within the industrial portion of the

island; hence it is compatable with the General Plan design

tion. There is no adopted Detailed Land Use Hap or Dov&loﬁﬂﬁht

Plan for the arca.
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Water and sewer facilities on the island are

o

et
sl
]

59
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e

fa
[43]
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cntends to install the necessary water and sewer

ot adequate but

systems.  Treatment of sewage generated on the island, including

sewage from the Coast Guard docking facilities, will be

accomplished at the proposed plant.

. ¥

The park expansion arcas shown on the General Plan at the

maksi (geaward} and Waikiki ends of the island are on exist:

reel areas which might be reclaimed, The City Planning

Department considers a perk at the entrance channel +to

jod

n

0

Honolulu Harbor as an important factor in connectlion with the

iy

Historic, Cultural and Scenic District of the

tate Capitol and

Civic Center complex. They also cee a possibility for some

multiple or dual use of a portion of the park area +hat adjoins

-

the treatment plant facility.
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