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PROFILE OF THE CQ{INTYE“

“The County of Hawall encompasses the Island of Hawaiil, which
is the southernmost and largest island of the Hawaiilan archipelago.
Commonly referred to as the Big Island, the land area of Hawail is
nearly twice the combined size of all the other islands of the State.

"The island of Hawall is a land of diverse climate, topography,
and scenic beauty. Evnirenments range from dense tropical forests
to majestic snow-capped mountains. There are active volcanoes,
black, white and green sand beaches, deeply eroded valleys, and
large expanses of grazing lands.

“The island may have bean the first of the group toc be inhabi-
ted by the Polynesians. Tracings which date back to 750 A.D. have
heen found in the South Point area. Captain James (Cook, the first
European to set foot in Hawaiil, nmet his death at Realakekua Bay in
L779. The Hawalian monarch who united all Hawail under one rule,
Famehameha the Great, wag born in Hohala and died in Eona. The en-
tire island i1s xich in historical lore.

"Throughout the Countrvis history, agriculture has playved an
important economic role. There were many ventures and experiments
and sugar production and cattle ranching emerged as leaders of the
modern agricultural industry. In recent years, other forms of di-
versified agriculture, principally macadamiza nuts, papaya and
flowers, have experienced substantial growth. HMost manufacturing
concerns on the island are closely associated with the agricultural

industry.

lThe General Plan - County of Hawail, January 1271




"The County's population, numbering 63,468 in the 1870 cen-—
sus, consists of people from various ethnic backgrounds. No ma-
Jority ethnic grouping is found on the island. This can be seen
in the following percentages of ethnic backgrounds represented:
Japanese, 39.9%; Caucasian, 15.0%; FPilipino. 9.6%; Hawaiian, 2.6%:
Puerto Rican, 1.%%; Chinese, 1.2%; Part Hawaiian, 18.9%; Cosmopo—
litan and others not reported, 10.9%. This diversity is largely
the result of the practice started by the sugar plantations over
a century ago of importing immigrant workers. The first laborers
were the Chinese, followed by the Japanese, and the Portugese, and
more recently, the Filipinos. The plantations had and still exert

a large influence on the economic and social lives of many Big

Islandaers.”

"
B
[



INTRODUCTION

This environmental assessment is prepared under Federal Environ-
ment Protection Agency interim guidelines published in the Federal
Register, Janvary 17, 1973. Vol. 38, No. 1ll. The applicable section
under which this assessment is prepared is Section 6.56, "Procedures
for preparation of impact statements for wastewater treatment works."

The provisions of paragraph (b)l1=-5 provide direction for con-
tent makeup and submittal of this assessment to the Regional Adminis~-
trator {Region IX)} in compliance with paragraph (b) (1} (i).

Text material is drawn from studies conducted by Environmental
Communications, Inc., for Chung Dho Ahn & Associates, Inc., the
retained design engineer consultants. Technical data were obtained
by the following listed personnel on February 16~17, 1973,

. Karl ¥. Bathen, Ph.D., Oceanography

Michael J. Chun, Ph. D., Sanitary Engineering

. Gordon L. Dugan, Ph. D., SBanitary Engineering

. Arthur G. Cropper, M.8., Marine Geclogy

Assegsment of the Kapue Stream water guality was determined
by field work consisting of sampling and analysis of samples col-
lected to determine chemical, physical and biological quality of
the stream. Existing data were also reviewsd and evaluated so
that as complete an analysis of the Xapus Stream sector could be

developead.



Marine conditions existing offshore of Kapue Stream mouth
were also examined, This work was principallyv concerned with
nearshore coastal water guality, i.e., seaward to approximately
two kilometers, since this portion of the coastal marine environ-
ment found at the site is the receiving water area for Kapue
Stream and Papalikou Sugar mill washte water discharges. Paramelers
selected were chosen to guantify nutrient load, temperature, sali-
nity, pH, BODR, visibility and turbidity conditions found in the
marine environment a few kilometers each side of and around the
Rapue Stream mcouth. This portion of the coastal environment also
accepts waste from two neighboring cutfalls discharging untreated
domestic wasie water directly into the coastal envirconment. These
outfalls service portions of the towns of Papalkou and Paukaa,

1.6 miles south of Papaikou. In addition to these discharges,
numerous sugar mill discharges, as well as other domestic waste
water discharges, are released directly into Xapue Stream.

The County of Hawalil proposes a design for constructing a
waste water treatment facility which will provide a minimum of
secondary treatment for raw sewage presently being generated by
the towns of Papaikou and Paukaa. Also belng determined is se-

lection of the discharge point from the treatment plant.



COMPARATIVE EVALUATION OF MAJOR ALTERNATIVES, INCLUDING
PROPOEED TREATMENT WORES

Essentially, alternatives available to effectively deal with
existing raw sewage discharges being generated at Papaikou and
Paukaa fall into two categories: As proposed and presently accept-
able under Chapter 37-A, or as reguired under recently approved
Chapter 38. Chapter 3% could entail advanced tertiary treatment
with deep ocean cutfall, or irrigation reuse, or deep well injec-
tion for effluent disposal.

a. Proposed Secondary Treastment Plant

This would provide treatment with 85% removal of BOD and

suspended solids. The following hardware would be included:
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4 Sluvdgs Dicestor Tanks
Blower-chlorinator System
Chiorine Contact Chamber
Sludyge Dewatering Unit
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b, As Required under Chapter 38 Regulations, Department of
Health

1. To comply with the Department of Health Chapter 38,
"Private Sewage Disposal Systems®, design criteria would have
to  approximate tertiary treatment or bevond. The 85% removal
capability of secondary treatment as cutlined above would not
permit compliance with current standards for discharge in Class

2 streams,



2. Deep Ocean Cutfall - Considered an added financial bur-

den for a treatment facility of this size. The need for utilizing
a deap ocszan ocuitfall for a maximum volume of 350,000 gallong per
day is not considered efficient frcom a cost benefit analysis stand-
point. Availability of the proposed Kapue Stream as a vehicle for
discharge of treated sewsge effluent is consistent with the prac-
ticed definition of "best practicable treatment or control” being
employed currently by the Director of Health. As defined by Dr.
Doak C. Cox on September 13, 13%71 ("The Meaning of 'Best Practicable
Treatment of Control’ in the Hawalil Water Quality Standards™) the
bhest practicable treatment or control prescribed for discharges to
waters of the S5tate must be interpreted to mean that feasible de-
gree of treatment or control which is best from the standpoint of
public wezfgze inclusive of health and safety considerations.

2., Ixrigation Reuse = The Papaikou mill and many other mills

along Hamakua Coast do not require ixyigation of theily fields
since annual rainfall more than adeguately meets the water needs
for sugar culture. The industry has gone on record declaring that

-

recycling of treated effluent for irrigation purpcses is not viable

{h

ix 1Y,

or necessary at this Lime {(Appen

4, Deep Well Injection Disposal - A relatively unexplored

aspect of the disposal potential for treated efiluent. The me-
thods of deep well indection disposal would have to be designed
with sxtreme cars to prevent contamination of existing and poten-

tial sources of potable ground water, and wells would have to be

slaced in appropriate geclogic formations if available, receive
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good quality disinfectant, be adeguately tested hydraulically,
properly maintained and monitored in order to assure their opera-
tion in an environmentally acceptable manner. It should be noted
that the Department of Water Supply operates a 12" well for do-
mestic consumption above Papaikou Town. The tip elevation is
~55% and the static water level is at +21°. The present pump-
ing rate from this well isg 350 gallons per minute (gpm). Should
a hydraulic gradient be developed towards this well from a sewage

effluent injection well, contamination will occur.
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DESCRIPTION OF THE PROPOSED ACTION

The recommended action entails the design and construction
of a secondary treatment sewage treatment plant with design flows
to initially treat 180,000 gallons per day, and an ultimate treat—
ment of 350,000 gallons per day. This ultimate rate is based on
an existing population of 3,200 people. Due +o high rainfall in
the area, investigation may show that there will be high infile
tration in this area. Peak wet weather flows can be assumed to
3.5 times the design flows. The treatment plant should include:
Grit chamber communitor, aeration tanks, settling tanks, aerated
sludge digestor tanks, blower-chlorinator system, chlorine con-—
tact chamber and gludge dewatering unit.

The exact location of the proposed facility and discharge
points have not been finalized at this time. Availability of land
for the facility will be provided by Papaikou mill management and
is predicated on the degree of treatment reguired under State
Health Department rules and regulations. At the present time the
plant is approximately an acre in size and the proposed location
site is indicated on the project site map. The desired location
would provide for discharge into XKapue Stream which has been de-—
termined to be an acceptable solution to discharge of treated

effluent.



Also under study are transmission lines which would carry
sewage from Paukaa residential subdivision to the proposed
facility. The inclusion of transmission lines within this pro-
ject and therefore the size of the plant will be dependent upon

the engineering study.
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ENVIRONMENTAL IMPACT OF THE FPROPOSBED ACTION

In general terms the proposed action is expected to signifi~-
cantly improve the existing situation where raw sewage is being
discharged presently from four locations into the ccean and Kapue
Stream. Existing raw sewage discharge dates back to the 1920's
and the Papaikou mill management has submitted a permit to the
Department of Health to construct treatment facilities. Under con-
sideration at the present time is a permit application which re-
flects the time schedule anticipated by County of Hawaii which
will provide for final design and construction during Fiscal Year
periocd 1974-75,

Primary impact of a beneficial nature will entail an improve-
ment of nearshore watere, particularly from fecal coliform bacteria
load which ls presently in excess of State water guality Standards
for Class A waters. Present minimal recreational use of nearshore
waters and weak but consistent transport due to winds and tidal

currents are factors both providing for dispersal minimizing the

by

02

high concentrations of fecal coliform colonies razsulting EFrom
e

existing raw discharge. Existing raw sewage discharged would be

o

elinminated and processed through the proposed facility prior e

. This improvement would signifi-

ot

discharge at the selected poin
cantly reduce presently high fecal coliform counts and improve

-5

water guality of Xapuse Stream.



Distribution and concentration of population is not expected
to change noticeably since the residential developments in the
area are primarily housing units for sugar mill employvees. Tour-
ism has not been promoited for the area since agricultural activi-
ties predominate and previous practices of the mill to discharge
their wasteg into the stream and nearshore waters have not pro-
vided a favorable atmosphere for water contact sports. The clean-
up process engaged in by the Papaikou mill will considerably im-
prove both aesthetics, chemical, biclogical and physical gualities
of both Kapue Stream and the nearshore waters, Educated opinions
based on similar situations (sugay mills along Hamakua Coast dis-
charging mill wastes into the ocean) indicate that a cleansing pro-
cess c¢an be naturallv accomplished after elimination of discharg-
ing mill wastes directly into nearshore waters. Noticeable im-
provements to the color of the waters, decreased turbidity, and
subseguent improvement to the ocean floor in the form of increased
coral growkh are distinct posgsibilities. Az these physical im=
provements take place, the advent of marine life improves and
increased recreational sport fishing potential becomes a reality.
Access to the beach and shoreline will have to be resolved since

the coastline is rugged and cliff-like in character. {(Appendix 2)
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ADVERSE IMPACTS WHICH CANNOT BE AVOIDED SHOULD THE
PROPOSAL BE IMPLEMENTED

Inplementation of the proposed waste water treatment facility
is designed to significantly improve the present water guality of
both Kapue Stream and the nearshore waters. As the situation in-
dicates, combined effects of the nmill wastes and raw sewage dis-~
charges are creating a stress condition on Kapue Stream and the
nearshore waters. Despite the proposed cleanup schedule of the
mill and improved degree of treatment of domestic wastes, there
is little doubt that treated waste water discharge will have an
effect on the guality of receiving waters. One basic principle
of physical chemistry ig that for a system in equilibrium, such
as a natural ecosystem, any change in any one of the factors upon
which that equilibrium depends ({(such as nutrient concentrations)
will cause the eguilibrium to shift in such a way as to diminish
the effects of the change {(Le Chateliers Principle}.

Overall gains to be achieved from the total cleanup of mill
wastes and implementation of domestic waste treatment far oub-
welgh "adverse ilmpacits which cannot be avoided”. Based on all
data gathered from this area, it appears that any adverse elfects
resulting from this proposzed facility will be insignificant and
certainly far less detrimental than the effects currently produced

by mill wastes and raw sewage. In previous gections, potential



gains from increased usage of the natural source of Kapue Stream
and the coastline for recreational use are considered vital gains

which must also be considered beneficial.
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ALTERNATIVES TO THE PROPOSED ACTION

Alternatives considered included disposal of sewage effluent
via injection wells or seepage pits. This alternative was dis-
carded in view of geologic conditions as listed by H. T. Stearns
and G. A. MacDonald, "Geology and Groundwater Resources of Hawaii',
Bulletin No. 9, USGS. They comment

L]

.« -The underlying geologic formations of the upper
portion of the Kapue watershed are moderately permeable
{labeled P11) wherecas the formation labeled Pml located
in the middle to lower portion of the watershed is in an
area that receives the greatest amount of precipitation
(up to 300 inches per vear}. . .

This data correlates very well with the calculated rainfall-run-~

off coefficient of approximately 0.50.

Infiltration rate potential is apparently guite high con-
sidering that overall evaporation in this area {which could best
e described as a rain forest} probably does not exceed 50 inches
per yvear. Infiltrated water undoubtedly serves as the base flow
for surface streams in this area. Perched water is prevalent in
the Papaikou area as evidenced by three present water sources
{Kaleie intake, Papaikou intake and RKalaca intake). It sghould
be noted that the Department of Water Supply operates a 127 well
for domestic consumption above Papaikou Town, The tip elevation
is ~55' and the station water level 1s at +21°. The present pump-
ing rate from this well is 350 gallons per minute {(gpm). Should
a hydraulic gradient be developed towards this well from a sewage

effluent injection well, contamination will occur. On this basis

- P



ground-well injection methods have been discarded as not being
practical or in keeping with desired gocals of the County to
maintain adequate supplies of uncontaminated potable water.
Ground water contamination from use of treated effluent for
crop irrigation purposes has also been a factor in turning down
other alternatives of disposal. In addition, the present rain-
fall patterns for this area preclude irrigation of sugar cane

since there is more than adeguate water naturally provided.
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VI
RELATIONSHIP BETWEEN LONG AND
SHORT TERM USES OF MAN'S ENVIRCONMENT

The improved uses of Man's environment, both long and short
term, which will be accomplished through implementation of this
proposed facility are in keeping with Section 101(b) of the National
Environmental Policy Act. As population density increases through-
out the State of Hawaii, it is not inconceivable that areas such as
those presently engaged in agricultural aptivities relinguish more
visually appealing portions of their land holdings for urban use.

Included among these natural resources will be areas such as the

watershed area of Kapue Stream and nearshore waters along Papaikou
and Paukaa. Limited residential districts such as Paukaa are al-
ready evident along this shoreline, and their existence indicates
that there is both a need and desire on the part of Man to enjoy
those asssthetic gualities along this rugged coastline.

Improved technology in the sugar industry will provide for
greater crop vields with less environmental degradation and subse-
quent reevaluaition of shoreline for urban use as opposed to the
less efficient factory operations of the early 1800's which dic~—
tated access to the shoreline and ccean for economical disposal
of cane trash and mill wastes. Co-existence between urban use
and agricultural activities are becoming more evident throughout
the Islands. Open space and beneficial qualities of sugarcane
fields have traditicnally been minimized by abusive practices

employed by factories along the Hamakua shoreline. This has been

~14=



declared unacceptable by both State and County, with the result-
ing cleanup operations pregently being implemented by the sugar
industry. As these procedures are completed in the mid-~70%s,
gains for long term uses of Man's environment along this previocusly
agricultural zome will increase as demand for urban space increases.
The proposed facility should be considered as an initial step
in insuring that the basic reguirement of sdeguate waste water
treatment is being provided. Benefits accrued from improved quality
of +he stream and nearshore waters will be derived essentially from
mill cleanup operations since the bulk of the stress being placed
on marine biota is due to mill waste being discharged. Once com-
pleted, natural resources of stream and ocean will provide an aes-
thetic amenity which can be considered beneficial to long term use
and eniovment of the area by Man.
Long term land use planning by both the affected landowner
(C. Brewer & Co.) and the County of Hawaili for the use of lands
presently in sugar cane culture vemains, for the most part, un-
determined. The CGeneral Plan of the County of BHawaii, as reported
in its January 1971 publication, had this to say about the Hamakua
area, pp. 36 & 37:
"The communities in this districtwere created as a direct
result of the sugar industry. The sugar companies are pur~
suing subdivision to provide fee simple land for emploveas
either for relocation purposes or new homes. The present
subdivisions and those in the planning stage will be merely
to allow for upgrading of the existing plantation rental
homes. Therefore, these will not relieve the housing situa-
tion in the area since a number of yesidents do not work for
the sgugar companies and are not eligible for these homesites

or homes. Outside of these plantaticon subdivisions, only a
limited supply of land is available for immediate housing

use.



"Courses of Action

. Support the plantations' plan to centralize
housing in certain areas. This would not only
minimize cost of services within the comvuni-
ties but would alsc maximize the efficiency of
the available services.

. Support the Department of Education and Hawaiil
Housing Authority pelicy of digpersing teacher
housing throughout the community rather than
concentrating them all in one location.

.  Aid and encourage the develooment of a wide va-
riety of housing for this area to at ain a di-
versity of soclio-economic housing mix.

. 8ince many of the lands in and arcound the exist-
ing urban centers are owned by the plantations,
they shoulé bhe encouraged to also make lands
available for the private market.”

Congiderations as to ultimate use of lands, particularly from
the standpoint of those lands makai of the Mamalahoa Highway for
residential subdivisions are worth making even at this early stage.
If Man s use of lands for purposes other than agricultural use is
+0 be gonsidered for long term future considerations, the necessary
planning for the resguired public services (roads, schools, sewage
treatment, parks, fire protection, crime control, commercial de-
velopment, water, electrical power, and others) should start. These
decisions will involve c¢lose working relationships between land-
owner and County as well as State Land Use Commission; urban en-
croachment on agricultural zoned lands are problems which are
poth real and here today, aspecially in the more densely populated
areas of the State., Determinations of these needs should be made

even on a tentative basis, so that prevention of urban sprawl on

Hawail may be prevented.



Environmental factors affecting advanced planning for urba-
nization of previously undeveloped lands have become increasingly
important, with emphasis being placed on adeguate provisgion of
public services. Cost factors are alsco vital in development of
lands reguiring improvements which can meet existing regulations,
as well as those meore stringent requirements which will be imposed
by Federal and State agencies. For the present, the assessment

will deal only with the existing needs and reguirements.
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ViY
IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES
WHICH WOULD BE INVOLVED IN THE PROPOSED ACTION
SHOULD IT BE IMPLEMENTED

Commitment of resources which fall in the category of "irre-
versible or irretrievable®” are identified in two groups: Those
utilized in construction and development process, and those na-
tural resources which can be considered par:t of the total environ-
ment. As to the first group, rescurce commitment demands of the
construction and development process are consistent with all acti-
vities of this nature. Components of water, sand, cement, wood,
etc., which are used for construction are irretrievable. Their loss
is accepted and considered essential since without this vtilization
the proposed facility could not become a reality.

It is in the second area, natural resources which can be con-
sidered part of the total environment, that spatial needs and re~
quirements are considered more vital in the overall review. To
accomplish the needs of the proposed facility, space requirements
for the treatment plant will take approximately one acre of land
at sites which have not vet been determined. The desired location
would place the site behind existing residential housing below the
residential property line adjacent to Kapue Stream for efficient
effluent discharge access +o the stream. The topography of the de-
sired site is below and away from the residential sectors and
slopes gently towards Kapue Stream. The result is that most of

the proposed facility would not be vigible from the residential
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sector. FExisting wind patterns would preclude odors which ema~
nate from the facility except on those days when prevailing winds
shift to a south~southeast direction. Visually, there would be
little, if any, impact since plantings and positioning of the

facility would effectively shield the facility from public view.



VIIL

DISCUSSION COF PROBLEMS AND OBJECTIONS RAISED BY
OTHER FEDERAL, STATE & LOCAL AGENCIES

It is proposed that during this stage of environmental assessg-
ment the review process will be accommodated by both an information
meeting and a formal public hearing on the acceptability and desira-
bility of this proposed facility. At this time the comments, both
favorable and adverse, can be provided to the Agency for its review
and evaluation.

Current problems and objections can be considered to fall,
essentially, in the area of regulations developed by the Depart-
ment of Health which provides for more stringent effluent stand-
ards. Problems or objections of a major nature are not antici-
pated and those that are brought forth will be resolved to the
satisfaction of the Agency, as well as State and local agencies.
Concerns of private citizens have been reviewaed and evaluated
with their merits fully considered in the final design and site

selection.
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IX

DESCRIPTION OF HOW TREATMENT WORKS AND CONSTRUCTION
CONTROLS MINIMIZE ADVERSE IMPACT ON ALL
ASPECTE OF THE ENVIRONMENT

If all problems and cobjections of a non-technical nature are
resolved, design of the proposed facllity is expected to improve
gsignificantly present quality of sewage being discharged., Factors
to be considered include the following:
a. Odors

Due to the system under present design consideraticons, acti-
vated sludge with aercbic digestion will not constitute an odor
problem similar to the Kailua Sewage Treatment Plant {(Windward
Oahu} where a bio~filtration trickling filter process is being
employed.

h. Eludge Removal

Sludge o be removed daily iz not expected to be a gsignificant
amount. Present plans call for this sludge to be trucked away and
disposed of in sanitarv landfill.

c. Noise

Treatment plant operations will not sxceed existing State
regulations for industrial noise. Ambilent noise levels attribu-
table to the Kapue Stream flow during peak flow periocds is con-

sidered higher on the dba scale than the anticipated plant opera-

tions,

-3



d. Erosion Controls

During the construction phase applicable County regulations

covering clearing and grubbing will be complied with and all ef-
forts to minimize soil erosion and runoff will be maintained.
Az much of the existing plant cover that can be retained for the
site will be kept standing. Landscaping to retain the character
of existing terrain would be placed on the proposed project site.
This would also provide beneficial screening for visual, as well
as odor, control. The prevalent birds and other endemic fauna

would not be endangered by the proposed action.
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SUMMARY

Examination of both the Kapue Stream and adiacent nearshore
waters reveal that nutrient levels are in excess of State Depart-
ment of Health Rules and Regulations, Chapter 37-A. This is due
in large part to discharge of mill wastes from the Papaikou Mill
and also raw sewage discharges Ffrom three existing outfalls ema-
nating from sugar mill plantation housing.

The County of Hawall proposes to design and build at the
minimum a secondary treatment plant with a design capacity to
handle present flow rates of 180,000 gallons per day and an ulti-
mate design flow of 350,000 gallons per day. Under consideration
are two plant sites: Alternate A which is located above the exist-
ing mill site behind Silverton Camp, and Alternate B, Directly
mauka of the Mill site at the mouth of Kapue Stream. Determining
factors as to ultimate zite designation will be examined by in-
formation obtained at a public information meeting and the formal
public hearing. At thig time governmental, as well as citizen,
obiections or comments will be heard and reviewed. Also provid-
ing input will be the compliance requirement with the Department
of Health's new effluent water guality standards contained in
Chapter 38, Depariment of Health Public Health Regulations.

Studies of existing water guality found in Kapue Stream and
naarshore waters were conducted in February 1973. These studies

indicated the following:



1. Stressed conditions of both stream and nearshore waters
was almost exclusively due to mill waste discharges of solid and
liguid waste. Contributing to pollution of both receiving waters
to a lesser extent was raw sewage discharge located above and be-
low the mill iana@ue Stream, and two direct ocean discharges
from Pauvkaa and Moirton Camp.

2. The mill is presently engaged in an extensive cleanup
program which will find them in compliance with directives from
the Department of Health in mid-1976 to treat and minimize effects
from dumping cane trash, bagasse, silt, rocks, and process mill
wastes. The natural ongoing cleaning process can anticipate a
more efficient and accelerated rate of cleansing when both sources
of pollutants are abated or improved in quality.

3. The proposed design and treatment process being initiated
by the County and certified by the State to effectively abate
water polliution from sewage discharges is not considered detri-
mental to the stream or receiving waters., Under the proposed
design criteria, the definition of "best practicable treatment”
will have been met if the interpretation means that method of
treatment or control which is best from the standpoint of overall,

long term public welfare.
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PHYSICAL CHARAGTERISTILS

The charactesistics of Big Island lands can best be described
in relation to their location and use

The Hamakue Cosst embraces the aren from Hilo to Waipio
Yalley. This regien is characterized by high rainfall (Figure
3+, frequent cloudiness, and deep, virtnally slone-free, highly
weathoved soils derived {rom veleanis ash and overiying sa
and pahochoe. Due to the sbundant rainfall (rumging frem
63 inches at Kukwhaele to 140 fuches at Hile), soils are high-
Iy leached of plant nutrients. Cemsequently, caltivated lands
are intensively fertilized. Below 2000 fect clevation, virtually

SOURCET HEPA-PRI AVERAGE
EORYHLY REINFALL MAPS.

alt cultivatable land is used for unirrizated sugar came pro-
duction, The soils are predominantly Hydrel Humie Latosels.
Above the vane is 2 very wet sone characterized by frequent
rainfall {ranging from 150 inches abuove Kukuihaele to 275
inches or more sbove Hile), for, and low sunlight. The
upper limits of thiz zone are shout 3000 feet ar Kukeihacle o
shout 4500 feet above Hilo. In this zone the sails {Hydrol
Humic Latosols) are perenniclly wel and frequently swampy.
Plant nutrionts are highly leached from these soils, more se than
from the sugar cane lands below and the grazing lands sbhove
Thess conditiens Hmil the agricultural use and productivity of
the lends in this zone even thowdh abundant soil material is
presest, This sres @ stocked with native forests and is used
nrincipaily as & walershed,

¥ Hawali
- t

Detailed Land Classification - Island . .
kg Novenber 1965, University

Land Study Pureau, L. 2. Bulls
of Hawail, Honolulu, Hawaii, p. &
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SUMMARY OF FIELD UBSERVATIONS

February 17, 1973

Personnel: Dr. Kar! Bathen
Arthur G. Cropper
Rorald Takazawa

Feb. 17, 1973:

Tidal data, Hilo,

HH, 0300; LL,

Boat:

16" Boston Whaler
Lv. Landing 0920
Arr. Landing 1320

1000; H, 1500; L, 2100

Sta. | Water Secchi Temp. Sample Drifter
No. Q?gth Time Gfﬁth °¢ Ho, Mos ., Remarks
e g ) ' 5 E ) s = = R TR
1 5 0940 6 22.82 139 0356-0360 Light
10 544 rain
2 5 1004 2 L 23.04 263 0351-0355 No
5 264 rain
10 446
3 s T T T . 0346-0350 No
10 | 133 rain
30 141
4 s | 1029 6 | 2310 | 138 | 0341-0345 No
§ 10 § 147 rain
30 7 281
5 s 1042 6 | 23.13 | 282 | 0336-0340  |Wind:
: 4 - 6 mph
ia : 280 fram 180°
Np
20 19 train
6 S 1112 1 23.37 . 283 03310335 No
5 284 ratn
19 278
7 5 1132 2 | 23.40 287 0326-0320 No
g 788 rain
10 285
Table - 11
Page 1




Summary of Field Observations {Continued)

Sta. MWater Secchi Temp . Sampie Drifter
No.| Depth Time | Depth °C No. Nos. Remarks
{H) . M)
8 5 1143 8 23,22 | 277 0319-0325 No
10 412 rain
X4 140
g S 1154 12 23.28 136 0314-0318 No
10 542 rain
30 413
) % | Most pris-
10 s 1205 | 10 23.13 | 546 | 0309-0313 tine water
- ‘ appearing in
30 217 the site
% vicinity
m o S 1213 4 23.22 415 0304-0308 No
5 137 rain
[0 411 j
1z . - On line be- |
3 1257 & 23.08 409 0301-0303 tween Pepeeked
Pt. and jetty
P30 286 at Hile !
§ Harbor
13 2 ft 1500 - - 445 . Water sample
jabove sea {See map for
‘Tevel on Tocation)
beach ,bew
Tow mill
2 £t abovd - - 761 Sediment
;?-sea tevel sample from
on beach beach (See map
below for location)
éﬁ‘?‘%
4 .. 1130 - e 134 - Flume sample
TG Table II

Pabe 2
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KAPUE STREAM~-VISUAL OBSERVATIONS

Personnel: Dr. Michael J. Chun
Dr. Gordon L. Dugan

Date: - February 16-17, 1873

Station Number

1. Mouth of Kapue Stream

2. 1200% upstream from mouth

3. 2800° upstream £rom mouth
and 150% upstream from Ball
Highway Bridge

4, 26,000' above stream mouth.

Observations

Cane trash observed to depth of
over two feet over half acre area.
300° above stream mouth, a very
turbid mill discharge (5 cfs) con-
taining fine black fibers. 750°
above stream mouth, a second mill
discharge observed (3 cfs) with
digesting gas bubbles emitting
along gtream edge.

Stream is narrow with rapid flow
around large boulders. Obsexrved

a refuse dump, 50" wide at base
extending partially into stream.
attached algae as well as long gray
filamenous growths of what appear
to be bacteria Sphaerotilus. Con-
siderable amount of general trash
and refuse cobserved in addition o
refuge dump. Domestic sewage dis-
charge (25 gpm) observed 200' below
Stream sampling station 3.

Mildly foul odor together with abund-
ance of refuse along this reach. Exami-
nation reveals that 500" upstream

from staticon 3 {0ld highway bridgs)

is used regularly to dump household
refuse. Many plastic bags caught in
branches and on stream edge.

Represents a pristine location on

the stream that should represent an
area unaffected by Man's domestic and
agricultural activities., Appears to
be the only area conforming with the
present State of Hawall "Water Quality
Standards” for Class 1 and 2 waters.



HOMOLULY AGENTS
€. BREWER & £O., LTD,
HOROLHELE. HAWALN 268

MAUNA KEA SUGAR COMPANY, INC.

P.O. Box 63
Papaikou, Hawaii 96781

THIS LETTER NO. MX-254

REFERS YOUR NO.

April 18, 1973

Mr. F. J. Rodriguez, President
Environmental Communications, Inc.
401 Kamakee Street
Honolulu, Hawaill 96814
Dear Sir:
We do not intend to use sewage effluent for irrigation of cane
fields - as no irrigation is required in this wet area,
Very truly yours,

Frnest A, Smitch,
Assgistant Manager

EAS thy

cc: Q. Dick Stephen-Hassard

~74- APPENDIX 1
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T C. BREWER AND COMPARNY, LIMITED A A,

HILG BRANCH OFFICE TELEPHONE 235-8671

April 23, 1973 B0~560

¥r. Fred J. Bodriguez, President
Environmental Communications, Inc.
L0l Kamakee Street

Honolulu, Hawaii 9681k

bBear Fred:

In answer to your April 19 letter, to my knowledge there is no public
access to the stream over either Mauna Kea Sugar Company lands or to

the mouth of the stream through Hilo Cosst Processing Papaikou factory.

A major reascn for this is because it is an industrial area and would be
hazardous for the public to be in the area. Also it is expected that

when the discharges of fibrous wastes and soil cease that the beach

will disappear and the inlet which extisted before the beach was establised
will return, further reducing the recreational value of the area.

Very truly yours,
{. BREWER AKD COMPANY, LIMITED

Q. Dick Stephen-Hagsard
Tovironmental FProtection Coordinator

eer Chung Dho Ahn

Bppendix 2
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PUBLIC INFORMATION MEETING AND FORMAL PUBLIC HEARING

Two separate meetings were held in Papalkou, Hawall, to discuss
the proposed sewage treatment plant with the residents of the plan-
tation community. The first meeting was an informal public meeting
conducted by the County of Hawaii for purposes of advising the Com-
munity of the County's intent to build and operate the sewage treat-
ment plant in Papaikou.

This meeting was held on June 28, 1973 at 7:30 PM, at the
Papaikou Community Hall and the attendance was sparse. Presenta-
tions were made by the County Engineer's Office; engineering con-
sultant, Chung Dho Ahn & Associates, and the environmental consultant,
Environmental Communications, Inc.

Points covered during thisg informal public meeting were the
recommended sites for the proposed treatment plant, the disposal
means, implementation as required under PL %2-500; sewer use charges,
and availability of the treatment facilities to Paukaa and Onomea.

On August 30, 1973, at 7:00 p.m., the Department of Health
conducted a formal public hearing to take testimony on the request
for a variance to Chapter 38, County of Hawaii Mr. Edward Harada;
the engineering consultant representative, Mr. Mike Yamaguchi;

Mauna Kea Sugar Company representative, Mr. Ernest Smith; and Mr.
Mitsuru Kakesako, a resident of Paukaa, who endorsed the proposed

facllity.

APPENDIX 3
-TE -
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The balance of the hearing consisted of guestions posed to
the chief engineer re possible odors and their control; alterna-
rive sites to be considered; sewer use charges; time schedule
when the treatment plant would be completed; and finally, various
problems of conrecting to the sewer lines from the street/roads
to the individual homes.

Overall, the consensus of the audience at the formal hearing
was in favor of the facility and guestions and answers dealt with

details of implementation.

-7
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APPENDIX 4

RESPONSES TO REVIEW OF
ENVIRONMENTAL ASSESSMENT
PAPAIKOU SEWAGE TREATMENT PLANT

CounTY OF Hawall




In response to the questions raised by the Corps of Engineers,
we offer the following:

1.

Existing Discharges

Plate I is attached showing the "four locations”
mentioned on page 8.

The "three existing outfalls" mentioned on page 23
are labeled "AY™, "B", and "C" on Plate I. Mauna Kea
Mill and Papaikou Mill are one and the same. Its
location is shown on the attached Plates I and II.
Also shown on Plate I are the plantation camps of
Moirton, Anderton, and Silverton.

Proposed Project Site

The Environmental Assegsment is intended to evaluate
the available sites, not make any recommendation.

Environmental Impact

Page 71 has a summary of Water Quality Parameters of
Kapue Stream for the locations shown on page 31-A.

The basis and authority for determining the accepta-
bility of the Kapue Stream discharge alternative is
permigssible by obtaining a variance from the State
Department of Health. The Department of Health re-
views each application for variance on a case by case
basis, considering the location involved, and whether
the actual use of the water areas will not be unreason-
ably interfered with. To qualify for a Federal Con-
struction Grant administered by the U. 8. Environmmental
Protection Agency, the minimum level of treatment is
secondary biological treatment. Using a combination

of EPA reguirements and the State Health Department
variance considerations, in conijunction with a suita-
ble treatment facility, leads to the acceptability of
stream discharge. Steorage and usage of chlorine gas
will be administered by trained personnel of the County
of Hawaii.



Alternatives

The term "tip elevation” used on pages 5 and 12 refer
to the bottom of the hole drilled for the water well.

The location of the existing 12" well is shown on
Plates I and II. The cost of drilling an injection
well to a depth of 900 feet to avoid possible contami-
nation of the ground water source was considered too
high to justify any further investigations.

The alternative of "no action" would be against the
objectives of the EPA and the State in cleaning up
the waters of the State and the United States. The
present condition and water quality of Kapue Stream
is considered inferior to the proposed treatment and
discharge of raw sewage effluent from the plantation
camps. The mill administration is not proposing a
private STP, but is cooperating by providing the nec-
essary land area for the STP. The proposed treatment
plant will be operated by the County of Hawaii.

Cost and Financing

A portion of the engineering report is attached re-
lating to the cost and financing of the project.
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Papaikou Well
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I

ey MAUMAU PT.

3 PAUKAA BT

Meter Location 1

OCEAN

SILVERTON

PACIFIC

® =Rraw sewage

discharge
location

Meter Location 2

EXISTING

SEWERAGE SYSTEM

Papaikou-Paukaa
Sewage System



SITE 'Af

MAUNA KEA SUGAR MILL

*; MAUMAU  PT,

ALTERNATE PLANT SITES

Papaikou~Paukaa
Sewage System



SECTION VI - PROGRAM COSTS

GENERAL

This seétioa presents the construction costs for the pro-
posed treatment plant and appurtenant items. The construc-
tion cost for the system will be analyzed in terms of
monthly expenditures over a 20 year period. A discussion
of operational and maintenance costs is included for de-
velopment of user charges. The costs are preliminary
estimates but are accurate enough for fiscal planning.
Possible sources of funding are included in this section
but policy decisions are necessary for the amount of

Federal and State participation.

COS8T QF CONSTRUCTION

The cost of construction for the treatment plant and ap-
purtenant items is presented in Table VI-1. These costs
are 1973 costs on the Island of Hawaii and include allow-
ances for construction inspection, construction adminis-

tration, engineering and contingencies. Cost of land or

interest on monies invested during construction are not

included. The cost of the recommended system is $1,350,000,



TABLE Vi~
ESTIMATES OF COST

1TEM DESCRIPTION
l. 350,000 GPD Ac?ivafegmg}udge

Treatment Plant $ 350,000
2. Effluent Disposal System 10,000
3. Opnomea Pump Station 12,000
4, Transmission Line "AY 96,000
3. Paukaa Pump Station 17,000
6. Transmission Line "B" 145,000
7. Paukaa Collection System 224,000
g, Papaikou Colltection System 173,000

g, Onomea Collection System 98,000

Sub-total 31,125,000

Engineering, inspection and
Contract Administration

TOTAL £1,350,000




Under the Federal Water Pollution Contrcl Act Amendments
of 1972, the Federal share of the cost of local treatment
facilities is now 75% with State and local governments
paying the balance. In order to qualify for a Federal
construction grant, sewage treatment plants must provide

a minimum of secondary treatment. Assuming that the State
participates to the extent of 50% of the remaining cost,
the capital expenditure of the County of Hawaii is reduced
to 12%% of the eligible costs. With Federal and State
participation as noted above the cost to the County of

Hawaii is estimated at $168,750.

CONSTRUCTION COST PER CONNECTION

Based on the total treatment cost set forth and assuming
an average of 590 connected services during the 20 year
life of the project, the average annual expenditure per
service would be approximately $190.00 or $15.83 per month

on an interest free basis.

The collection and treatment of wastewater from a community
provides a specific benefit for each dwelling or industry
connected to a sewer and a general benefit in public health,
improved environment and increased property values. The

Fact that sewey service is available creates values for



vacant lands and capacity in collection and treatment faci-
lities must be pre-constructed and kept in standby for de-

velopment of vacant lands.

WASTEWATER SERVICE CHARGE

Due to the aforementioned factors regarding the benefits

of sewer service, most communities divide the cost of waste-
water services between a tax rate for services giving general
benefit and a direct monthly service charge. When this is
done, the matter of service charges for commercial and in-
dustrial users becomes complex in that some industries with
high assessed valuation produce small quantities of waste-
water while others contribute large quantities of wastes

and have low assessed valuation.

The Environmental Pollution Agency has set user-charge
guidelines pursuant to Section 204 of the "Federal Water
Pollution Control Act Amendments of 1972," PL 92-500. The
act stipulates that Federal grant applicants shall receive
such grants only after it has been determined that the
applicant has adopted or will adopt a system of charges
wherein each recipient of waste treatment services will
pay its proportionate share of the costs of operation and

maintenance including replacement,



The two basic types of user charge systems within the EPA
guidelines are:

1. A system which charges each user a share of the
treatment works operation and maintenance costs
based on his proportional contribution to the
total treatment works loading.

2. A system which establishes classes for users
having similar wastewater characteristics. Each
class is then assigned its share of the waste
treatment works operation and maintenance costs

based on its proportional contribution to the
treatment works loading.

As established earlier, there are no industrial waste con-
tributors in the study area. The assignment of commercial
and institutional (schools) classes for this area appears
unwarranted considering their size and flows in relation to
the total amount. The type of discharge from these sectors
will be guite similar to that from the residential sector.
Therefore, a user—-charge system based on proportional con-

tribution to the total treatment works loading is appropriate.

A method of user charge development on a volume basis is

as follows:

C
Ca =t (V)
Vp
Where (; = A user's annual charge
Cp = Total annual operation and mainte-

nance costs

Vp = Total annual volume contribution
from all users
v, = Annual volume contribution from

a user



The annual operation and maintenance costs for the proposed
treatment plant is estimated at $38,000 as shown in Table
VIi-2. The operational costs were accrued from records of

a sewage treatment plant of similar size on Oahu, Hawaii:;
the costs obtained were then revised to reflect the high
utility cost of the Island of Hawaii. Operator pay and
work schedules are shown in Table VI-3 and Table VI-4,

regpectively.

Based on the estimated operational and maintenance cost
of 'Pable VI-2, the annual user charge would be $64.00 per
household. The monthly user charge is $5.33. The user
charge should be reviewed annually and updated periodi-
cally to reflect the actual treatment works operation

and maintenance costs.

An approximate timetable is shown in Figure VI-1. Interest
and cost escalations were not included in the budget amounts

indicated.
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TAZLE VI-2

ANNUAL OPERATIONAL AND MAINTENANCE COSY

Opera¥}onal Paersonnel
Grounds Maintenance
Power

Water

Telephone

Telemetering

Chiorine

Dewatering Chemicals
tiscellaneous Chemicals
Lubricants

Fuel and 0O}

Spare Parts Contingency
Miscellaneous Supplies and Mafterials

Expendable Supplies

$21,500
$ 3,000
$ 7,500
$ 1,600
$ 300
$ 3090
$ 700
$ 650
5 200
5 280
$ 1GO
$ 1,000
§ 750
$ 200

$38,000




	Scann002.PDF
	Scann003.PDF
	Scann004.PDF
	Scann005.PDF

