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SUMMARY

December 1988, the Publlic Health Service recslved a request from the City of
Alakanuk for assistance Iin Investigating avallable alternatives for water and

sewer facllilities and determining thelr feasibillty. it was determined that the

study scope would be to evaluate the technical and economic 1ssues of providing
the Clty of Alakanuk with varying levels of sanitation service. The alternatives
cons|dered Included expansion of the existing water dellvery system with the
addition of wastewater haul, additional watering points, a honeybucket haul
system, and a plped water and wastewater system. Particular attentlion was glven
to the estimated cost for constructlion of each alternative, as well as the level
of economic and technical support required at the community level to provide for
long term opsratlion and maintenance of the completed facilities.

This report discusses the background, evaluations and findings developed through
the sanltation facillity planning process. Its Intent Is to provide sufficlently
detailed engineering information to allow local residents to make informed and
knowledgeable declslons about thelr future utliity systems.

Piped water and sewer |Is feasible, and may be the best solution to the
communlity’s sanitation problems, but it would be very expensive. The caplital
cost to provide the entire clity with service would be approximately $10 miillon,
though the cost coul!d be lowered if some outlylng areas were not served. The
cost to operate this type of system would exceed $100 per family per month. This
fee is in excess of what a survey of the community’'s residents Iindicated they
could pay.

An alternative to a pliped system would be a water and wastewater haui system to
sarvice the entire community for approximately $1.9 million.It Is recommended
that sanitation facllities be developed In a phased approach. Phase schedules
are included in this report. The phasing can be scheduled to permit the work
to be accomplished as a loglical expansion of services throughout the community.
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INTRODUCTION AND HISTORY

Community locatlion _ _
The City of Alakanuk is located near the mouth of the Lower Yukon River, 162
alr miftes from Bethel, Alaska.

Project History & Need '

In 1976, the Alaska Department of Environmental Conservation‘s Village safe
Water Program (VSW) funded the constructlon of a centrally located washeteria
with water supply, wastewater treatment, laundry, shower, and sauna facllitles.

In 1977, the indian Health Service (IHS) undertcok well drilling project AN-77-
625b to put in a well for the BIA schoo! in Alakanuk. No preoducing aquifer was
found.

PHS project AN-81-237A implemented a small honeybucket haul system. The system
consisted of honeybuckets, 16 polyethylene collectlion contalners, and haul
traflers. A dump site was fenced for the disposal of sclid waste and honeybucket
wastes. Operational problems with this system resulted In sewage being spilled
out while bsing hauled to the dump site. This resulted In sewage all over the
clity’s roads, an unsanitary and undeslirabie situation. Alsoc there were problems
accessing the homes In the winter and handling the frozen waste. The city
abandoned the honeybucket haul system In 1985,

In 1984, Alakanuk received $840,000 from the State of Alaska under Senate Bili
162 for water and sewer Improvements. The clity used this money to Improve the
washeteria facllitles and bulid a sewage lagoon to serve the washeteria and
school facllitles.

The City of Alakanuk has a definite need for an Improvement In thelr sanitation
facllltles. Last winter there were several |{Inesses such as hepatitis reported

in the city, which are related to poor sanitary conditions. Presently, the .
. reslidents are dumping thelr honeybucket wastes In the Alakanuk slough, In holes

dug behind Individual homes, or among the alders along the roadside. The spring

~ floods tend to spread the sewage around the village, exposing villagers to
- diseoases. - - N Sl ' : - ; :

oy

(L)
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COMMUNITY PROFILE

Oorigln _ .
Yup‘lk Eskimos have lived In the vicinlty of the modern village of Alakanuk

since prehistoric times. The area was chosen because of the diverse subsistence
resources of the Yukon Delta. In recent years, commercial fishing, a cannery
at the mouth of the slough, the estabiishment of schoois, and federal housing
construction have played an Important roie In the growth of the village. The
viltage {s 94% Yup'lk Eskimo. :

Location _

The City of Alakanuk s located at the mouth of the Lower Yukon River, 162 air
miles from Bethel, Alaska. A majority of the community extends approximate!ly
3 mites along the south side of Alakanuk Pass (a channel of the Yukon Rlver)
near Its Juncture with Kwikluak Pass, a major channel of the river. Alakanuk
is approximately 15 miles upstream from the Bering Sea. Nearby communitles of
the Yukon Delta area inciude Emmonak and Sheidon’'s Point. St. Mary's, a
transportation hub for the Lower Yukon area, is 80 miles upstream.

Climate

Alakanuk is located In a zone of transitional ¢limate, with marine Iinfluences
causing moderately cool summers, and Ice pack In the winter providing for more
cont Inental conditlons. High winds are frequent. The last day of freezing
temperature in the spring is usuzlly in late May, and the first freezing
temperature in the autumn is usuatly in early September.

Approximate Climatic Data

Mean Annual Preclipitation, Inches 19
‘Mean Annua! Snowfall, inches : 80
Mean Annual Temperature, F _ : 28
Mean Dailly Maximum Temperature, July, F 65
Mean Daily Minimum Temperature, December, F el
Thawing Index, days - . 2,000
-Freezing Index, ~-days B . 3,750
Design FreezIng Index, 1 year In 10 . 4,750
3
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Topography _
The topography Is fairiy flat with oniy stight vartlations In local rellef within

the surrounding village slte. Elevations range from about flve to ten feet above
sea level. The terrain is characterized by numerous thaw lakes and Inter-
connecting slough channels.

Reglonal Geology
The Yukon-Kuskokwim Delta region Is an alluvial plain bullt up of deposited

sllts, sands, and gravels. The deposits which may be up to 300 feet thick, are
underiain by Interbedded marine ‘and terrestrial deltaic and eollan deposlits.
Bedrock crops out Iin isolated areas. The most common rock types are maflc
volcanics deposited as lava sheets or cinder cones.

Solil & Water Table Conditions

Solls in the area are characterized as poorly dralned peat or peaty surface
layer with a shallow permafrost table preventing dralnage. |In addition, the
area usually floods each spring. As a result, the area can be generally
ciassiflied as wetlands. Surficlial organics average about one foot In depth iIn
the vicinity of the village, but have been generally scraped off in the village
site Itself. Solls are clay, silits, and sand with a high organic and molsture
content (Appendix A).

Well logs for Alakanuk and test holes iIndicate the presence of surface frost
rather than the permafrost expected in the area, though some pockets of
permafrost do exist (see soil logs In Appendix A). The frost depth Is reported
to be less than 4 feet. Test holes dug in the harbor and alrport area In early
March had an average water depth of 6 ft with the minimum 3 ft. The average
frost depth was 3 ft with a maximum of 6 ft. The community is Ilkely on the thaw
bulb of the Yukon River. Well logs from the drilling attempt at the high school
show a frost depth of 2 feet, and water at 15 feet at the end of May. The well
log for the abandoned BIA school well indicates a static water level of 3.5 feet.
Well logs are included In the appendix.

Flood & Seismic Evaluation

The U.S. Army Corps of Engineers Flood Pialn Management Services Branch rates
the flood hazard at Alakanuk as very high, wlth flooding over the entire
community anticipated on a frequency greater than once every five years. in
reality, the community has ficoded at least once or twlce every year In the
historlc past. Typlically, flood waters cover the community to a depth of three
to four feet. Flooding Is of major Importance because of the damage It can cause

" by floating pipes that are not anchored down. Deslign conslderation must be given

to design systems that can withstand flicoding. The airport, located on higher
ground, Is rarely ftooded. Alakanuk is located in selsmic zone 2, as defined

“by the Uniform Bullding Code, and consldered to have a risk of moderate damage

to structures due to earthquakes. No earthquakes have been reported In the area.

[N
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Fiora and Fauna
The wet tundra of Alakanuk Iis characterized by an almost continuous cover of

_grasses and sedges rooted In mosses and lichens. Berries and low shrubs are

also typical. Birds and waterfowl are the most important fauna in the area;
the Yukon-Kuskokwim Delta Is one of the two largest waterfowl breeding grounds
In North Amerlca. Moose may be present within the general area, but large
mammals are generaily absent from the wet tundra of the Yukon Delta. Smaller
mammals, including shrews, hares, squirrels, foxes, and wolves can be found
around Alakanuk. '

Population :

Alakanuk's present population is approximately 573, with 119 Native famillies,
and 10 Non-Native familles. In past years, the population has grown steadily
as can be seen In Table 1 below. From 1940-1970, there was substantlial

immigration from smaller camps and viliages In the area. The attractlons were
the opening of the Yukon River to commerclal fishing, the cannery established
in 1841, and the BIA school In 1967. Corporation statistics Indicate that the
true popuiation in 1970 was cioser to 440, rather than the figure of 265 glven
below. More recently, the village has also experlenced emigration as the vouth
leave to attend school or work, many of these, don‘t return to live in
Alakanuk. In spite of this, the village continues to slowly grow, due to high
birth rates, Improved health care and lower mortality among the elderly and
Infants. Another fact that must be considered Is that about 10 percent of the
pepulation of Alakanuk tive across the river, and would be difflcult to serve
by any new sanltation facillities.

A plot of the past population (Figure 1) yielded a prediction of 750 people for

the 20 year design population.

Table 1 _ _
Popuiation, Househoid, and Family Characteristics

{Sources: U.S. Dept. of Commerce, Bureau of the Census,
Speclal Tabulations, 1980; Alaska Dept. of Labor,
Alaska Population Overview, 1985 Estimates, April 1987.)

Population - Households - Familles

Year Total Native Other - Total Avg. size Total Avg. size
1939 197 .

1950 158

1960 190,

1870 265 247 18 45 6 41 6.5
1980 522 491 3 105 5 95 5.5
1984 515

1985, 556

1989 §73

*1970 population really closer to 440; 1589 population estimated

itn
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Structure & Bulldings _ :
Alakanuk has 131 homes, 123 of these are inhabited full time, 25 are HUD homes, .
16 are BIA renovated homes, and 9 are teacher’s trailers with water and sewer
hook-up. Across the river are 11 homes, which wi!l be difficult to serve with
any new sanltatlion facllities. There are 12 non-residential buildings.

The following public, commercial, and government facillitles exist in Alakanuk:

LYSD High School

LYSD Headstart School

LYSD Elementary School
Alakanuk Natlve Corp. Store
Alrstrip Shelter

Alakanuk City Office

Alakanuk City Police

Alakanuk Village Health Clinlic
Alascom, Inc,

Alaskan Village Electric Cooperative Power Plant
Alstrom’s Store

Assembliy of God Church
Catholle Church

Community Hali

DF Jorgensen Co. (store)
Recreation Hall

U.S. Postal Service

United Utilities Inc.

Yuplk Star Fisherles

In 1989, there are approximately 167 students and 14 teachers In Alakanuk.

Planned Capital improvements

The only Known plans that will effect sanitation improvements are the sewer and
water hook-up at the clinlc, which is almost done, and the planned hook-up of
the Headstart school. Recently, a garage near the clinlc was attached to the
water |ine. '

Income & Economy

Alakanuk -’ s economy - Is predomlnately subsistence based though a slgnlflcant ¢ash
income results from commercial fishing and cannery employment dufing the fishing
season. Regulations prevent the commerclal salmon fishing from expanding to
employ more of the village’'s residents. Nearly aill familles are represented at
subsistence fish camps. Hunting, flshing and gathering activitles provide a
significant portion of most residents’ diets. Year round employment Is avallable
to very few and is largely dependent on pubilc sector funding. Whlie the
pocpulation is growing, employment opportunities In Alakanuk are not increasing
significantly, causing an Increase in unemployment. Government transfer payments
make up a large portion of the community’s Income.

[
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Average Household Income by Source, 1986
(Sources: Field Protocol; U.S. Department
of Commerce,Bureau of Economic Analysis)

Dollars
Earned Income o
Nonwage Self Employment 3,089
Private Sector 2,757
Government: _ .
Federal 1,109
State 2,188
Local 2,466
institutional 557
Subtotal 12,166
Unearned Income
Governmental Transfers:
Permanent Fund 2,805
Other 3,982
Interest/Dividends/Rent 24
TOTAL $18,977

Average Household Consumption Expenditures, 19886
(Sources: Fleld Protocol; 1987 Statistical! Abstract)

Doilars

Housing 272
Utilities:

HeatIng Ol 537

Electricity 376

Water 391

Cther ' 88
.Grocerles o 4008
Transportation = - 2022
Hunt Ing7Fishing Gear 335
Insurance 20
Medical 7

Clothing & Accessories 780

TOTAL 8736

I~




r

C.]

— 3
J

)

Local Government & Corporation

Alakanuk, a member of the Calista Native Corporation, was Incorporated as a
second class clty in 1969, and Is governed by a mayor/5 member clty council.
The community has a § member traditional council which Is elected to serve terms
ranging from 2-4 years. The city assesses a two percent sales tax.

See Appendix C for planned city set aside funds.

Land Status

The land from the airport to the end of the village is owned by several entitles.

The -land belongs to the city, individuals (both restricted and unrestricted
parcels) and the State of Alaska. The Department of Education owns several lots
for the School, and the Department of Transportation owns several lots as well.
The Townsite Trustee stli! retains title to Block 11 of Tract "B"™ and Block 5
of Tract "A". Before any construction begins Right-Of-Ways would have to be
obtained. A good place to start researching ifand status is the Bureau Of Land
Management'’'s Townslte Trustees Office In Anchorage, telsphone # (907) 271-3788,

Communication

Telephone service Is provided by Alascom, Inc., based In Anchorage. The city
office telephone number Is 238-3313.

Alakanuk recelves KICK and KNOB radlio stations from Nome and televislion stations
from the State Satellite System. Cable telsvision is also avallable for hook-
up.

Mall Is delivered to Alakanuk an average of 5 days per week by one of the local
ailr carrlers.

Transportation

Alakanuk [s dependent on air and boat transportation in the summer months. The
vitlage also has several gravel roads within the city limits. Once winter
arrives, snowmoblles, three-wheelers, and plane service become the main forms
of transportation. Alr travel from Bethel is available year-round through
scheduled and charter air services. The community Is equipped with a 2,470 foot
sand and gravel airstrip and receives barge service an average of twice a year
from Seattle and Nenana.

Power
Houses are supplled with eiectricity through connection to the community’'s Alaska

- Village -Electrical Cooperative (AVEC) generating system. AVEC operates a 695 -

kW dliesel generator with 124,000 gallons of fuel storage capacity. They use
80,000 gallons each year. |In 1978, total village fuel storage, Including AVEC,
was 332,000 galions. In 1989 the Clty Manager reported 153,000 gallons of total
storage, whlle another clty resident reported 284,000 gallons. This dlscrepancy
should be investigated further before a fuel Intensive sanitation facllity Is
Installed. Resldents heat thelr homes with wood or fuel oll. Fuel oil costs
$1.50 per gallon. The average household expenditure In 1986 for electricity was
$376 and $537 for heating ottt (Sources: Fleld Protocol; 1987 Statistical
Abstract). The washeterla facility used approximately $106,000 of heating fuel
in the first ha!f of fiscal year 1989.

[+
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Communlity Contacts

Atakanuk Clity Counctl

Mr.

Mr.

Ms.

Mr.

: Ms .

. Ms.
Ms.

Peter Black, Mayor 238-3621

Ray Oney, Voce Mayor 238-3714

Ellzabeth Chikagak, Secretary/Treasurer
Paul Phillip, Councll Member 238-3624
Mary Ayunerak, Council Member 238-3622
Zita Chlkligak, Council Member 238-3315
Paula Ayunerak, Councll Member 238-2312

Traditional Councli

Mr. Dennis Shelden, Preslident
Mr. Paul Ayunsrak, Vice-President
Ms. Mary Augustline, Secretary/Treasurer
Mr. Charles Harry, Councl| Membar
Ms. Monica Murphy, Councll Member
Ms. Paula Ayunerak, Adminlstrator
Clty Manager
Mr. Dave Morgan, 238-3313
City Clerk
Ms. Martina Post, 238-3313

Community Health Aldes

Ms.
Ms,
Ms.
Ms.
Ms.

Theresa Edmund, Primary
Ida Duny

Alma Hanson

Rose Kameroff, Alt.
Martha Joseph, Alt.

Village Publlc Safety Officer/Lay Vaccinator -

Mr.

Tony- Simmons, 238-3324.

Village Police Officer

Mr.
Mr.

Ralph Teeluk
Thomas OK | tkun

Water Plant Operators

Mr.
Mr.

Charles Smith, Manager
Cyprian Augline

Advisory School Board

Seven Member Board

©

238-3415
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Community Sanitation Prioritlss

All clity council members and reslidents attending a July 1989 meeting with PHS
engineers, Indicated that they wouid 1lke to have piped water and sewer service

in Alakanuk. Reallzing that this would take several years even after funds are
found, the city emphasized that some kind of Immediate soiution to the health
problems caused by honeybucket waste disposal is needed. To better understand
the deslires and attitudes of all the village's residents concerning

sanitation facilities improvements, a survey was taken in July 1889. A summary of
this survey appears below, and the actual questions with results are Included in
Appendix B. See Appendix C for City resolutions and supporting documents regarding
sanitation faclilties development.

Survey Results

Most of the residents responding to the survey indicated a desire for plped water
and sewer, and want to pay less than $35/month for it. Few wanted the honeybucket
hau! system restarted. Many would |like year-round watering polnts, because the
existing watering point is so far from their homes. Many people also expressed
concerns about bad road conditions and snow hindering water delivery and the
honeybucket haul If it Is restarted.

Exlisting Sanitation Faclllities

Water Supply

Traditional water sources used Inciude rainwater, snow and lce. The clty water
treatment plant and washeteria facllity get water from the Alakanuk Slough via a
3 inch copper pipe encased in arctic pipe. The Intake floats on the water surface
In summer and s placed through the lce during the winter. The original water
treatment facility constructed under a 1976 VSW project. 1In 1984, the system was
renovated by Quadra Engineer Ing (now merged with Montgomery) and a Neptune Mlcrofioc
SWB-50 unit was Installed. This package plant will treat 50,000 gallions of water
per day, or 35 gpm. Presently the city treats approximately 5,000-6,000 gallons
~ per day, so it Is operating far below its capacity. As water enters the two-
compar tment mechanical flocculator, alum is added to clarify the raw water by
providing a hydrous fioc which entraps suspended matter. A polyelectrolyte Is added
as a flocculent ald to make the coagulated particies larger and enhance settiing.
From the flocculator, the water flows through a settling-thamber and then a mlxed
media gravity fliter containing anthracite coal, slllca sahd and garnet sand. In
the final steps, dense soda ash |ls added to stabllize pH levels and reduce pipe
corrosion, along with chlorine and fluorlde.

~ The city washeteria is equipped with a toilet, showers, washers, dryers, two saunas,
a 200,000 gallon water storage tank and a watering point. The plant has three
pressure pumps, hot water heaters, a backup furnace to heat alr, and two Well McLaln
boilers with 1,380,000 BTU/hr output. The 400 ga!lon water delivery truck delivers
water to the reslidents three times per week, but has problems getting to some areas
because of muddy roads and deep snow in the winter.
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The Clty of Aflakanuk charges resldsnts for water service and washeteria use
based on the following schedule:

Water delivery $.08 per gallon, pius $2.00 delivery charge
Water at watering polint $£.05 per gallon

Clothes washers $3.00 per 30 pounds, $2.00 per 18 pounds
‘Showers and sauna . $1.50 per child, $2.50 per aduit

burlng'the first half of the 1989 flscal year, the washeteria faclllty spent -

$67,268 and collected $84,624 for a net revenue of $17,356.

Some of the 25 HUD homes have plped water from collected rainwater; most others
in the village have no plumbing. Of the 40 households responding to the July
1889 survey, 60X have rcom for a 6 by 10 foot bathroom.

The water treatment plant seems to be in good condition and should be able to
meet the future needs of the viliage If properly maintalned and operated.

Sewage
The laundry, sauna, and shower facility and the school and teacher’'s housling

have plped water service, and discharge wastewater Into a single cell total

retention sewage lagoon. The clini¢c hook-up to the system is underway and
should be finished soon. The 125 ft x 265 ft sewage lagoon was desligned in 1983
by Peratrovich, Nottingham and Drage, Inc., with provislons for the additlion of
a second cell of the same size. The excavation depth elevation Is 4 ft, with
the berm helght above the 15 foot flood level. The operating depth Is 5 ft.
The lagoon easlly meets pressnt needs because of Its limlted use, but It Is not
large encugh to accommodate all of the village’s waste. If It is to be used in
conjunction with a honeybucket haul or piped sewer system, It would need to be
enlarged.

Solld Waste

PHS project AN-81-237 provided the clty with a fenced solid waste disposai slite,
a haul vehicle, and 250 Individual garbage cans. The clty operates the garbage
collection and disposal service with no direct charge to resldents, Although
the dumpsters, which are dispersed throughout the c¢ity, became even more
dispersed during the spring floods of 1989, they were retrlieved and the system
seems to be working well. |If the system i{s managed well, It should meet existing
and future needs. ' '
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Design and Construction Considerations
Permafrost S '
It appears that there Is minimal permafrost In Alakanuk, although pockats of
permafrost do exlist between 4-15 ft (ses soll logs In appendix A). March test
holes In the alrport and port area had an average seasonal frost depth of 3 ft
and a maximum of 6 ft.

Foundat lons _ : -

One of the most Important aspects of designing .a pliped system or any other
structure is choosing an approprlate foundation. Solls In the Alakanuk area
are wet siits and sandy sllits (see Appendix A). Typically, wet slity soll has
very low bearing capacity, high settlement potentlial, and high frost
susceptibility. Foundation loads should be as |ight and dispersed as possible.
Large structures should have the capablility to withstand substantial settiement
and to be releveled as required. Large pads of non-frost susceptible material
could be used for foundations but these can be prohibitively expensive. Gravel
Is not locaily avallable in Alakanuk and the price of gravel delivered to
Alakanuk Is approximateliy $35/ton. Surcharge loads with dralnage structures are
also a possiblility. Plling foundations are generally the foundatlion of cholce
in this type of soil, however, the expense of plling construction maybe
prohibltive. Typical sotl legs from the Alakanuk area are included in Append!x
A.

Piping Materlials

The recommended pipling material for burled iines In alt sanitation facilitles
discussed |s insulated high density polyethylene (HDPE). See Flgure 2 for a
typical plpe sectlion. This pipe is excellent because It |Is able to expand and
contract with the freeze-thaw cycles without breaking. Heat tracing can be
used, but provisions should be made for hot water thawing should the system
freeze.

Plps Placement

!n other arctic and sub-arctlc areas, burlal of pipes Is the accepted method of
system installation, but In Alakanuk, it is an un!ikely cholice because it would
be extremely difflcult to bury any system in the wet fine grained solls that are
found In Alakanuk., Buried utilities In these type of soils are sublect to
substantial ground movement during annuat freeze/thaw cycles.

~Since the soll conditions In Alakanuk won't allow for a buried p!pe system, an
~ above_ ground . plpe or utilidor system could be ' consldered. Foundat ion

posslibilitles are as follows:

1. Laying the Plips or Utilldor on the Ground

The advantage of this foundation is that it could be constructed with minimal
disturbance of the exlisting ground surface and vegetation (Flgures 3 and 4),
It would aiso be accessible for maintenance and, due to the low profile, would
not be as obtrusive as an above ground utllidor system on sills or piles. The
pipe could be buried at road crossings and ramps or mounds could be provided to
allow snowmobliles and other off-road vehicles to cross at various locatlons.
Disadvantages are that the pipe is exposed t{o view and Is subjsct to vandallsm,
frost movement, vehlicular damage, and would require maintenance to malntain
grade. Also, due to its buoyant characteristic, the pipe would float during
a flood. System damage because of this probiem couid be minimlzed by anchoring
the pipe. Laying the utllidor or pipe on the ground would also impede surface

12
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UTIDOR SECTIONS BEFORE CONNECTION
FIGURE 3

L3

SMALL (0.4 m by 0.5 m) UTILIDOR PLACED DIRECTLY
ON THE TUNDRA SURFACE CARRYING WATER,
SEWER AND GLYCOL LINES, NOORVIK, ALASKA

FIGURE 4
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water movement and cause damming of water behind the pipe during annual floods.
This alternative is the I[east “psrmanent" of any system and can be easliliy
relocated, altered, or repaired if needed. It is the Ileast expsnsive
alternative.

2. SII! Supported Pipe or Utllidor

Silis would provide support for the utllidor or pipe system. The sllls may be
elther of wood construction or be an earthen or .gravel berm. Wood sill
construction is easier and faster to Instail, does not create substantlial dams

“which hinder drainage, and normally has a lower proflle compared to a gravel

slll. Gravel berms are less susceptiblie to frost Jacking or settlemant problems
than is wood sill construction. The primary disadvantage to both sill| systems
Is that they Impede pedestrian and vehicular travel and would requlire transition
zones where crossing under or over roads. Also, a gravel sill| creates water
drainage problems. Both types of slills would be susceptible to flood damage.

3. Pile Supnorted

The pile supported pipeline or utillidor system would offer the best protection
against flood damage to the system. It wouid aiso offer good access to the
pipelines for maintenance and repairs If It were designed with this In mind.
However, the plles, utilidors and/or pipes can have high construction and
maintenance costs. The primary dlsadvantage to utitidor on plles Is that they
are extremely consptcuous and impede travel within the community (Flgure §).
The plles can be of steel, wood, or even thermal! pliles., Therma! plles are the
most effective agalnst frost heaving, but are expensive to construct and
maintain. Any pile system Is "permanent” and not easily moved or rerouted.

Flood Considerations

The U.S. Army Corp of Englnesrs rates the flocd hazard in Alakanuk "very high".
The viilagers report that floods occur every year. A recent flood (1989) In
near-by Emmonak caused by an Ice Jam has caused damage to thelr piped system.
Design consliderations such as the following must be made to protect the
sanitation facllltles from flood damage.

* An adequate anchoring system ought to be able to wlthstand at least the
buoyant force of the pipe or utllidor and allow movement at hose '
connectlons.

* The utllidor could be placed above the seasonal flood level.

* Weak |inks could be bullt in the pipe or utilidor, allowing sections to
break ‘away In high hazard areas In case ice fiow or of flood. This

- would help protect the rest of the ‘system frem being damaged. -

* Any system should be designed to facllltate repairs if flood damage does
occur. This can be done by using commonly available constructlon
materlals, a simple deslign, and modular construction.

Gravel/Select Fill _

There Is no gravel avalilable in Alakanuk. In 1986, the vilfage bought gravel
from Pitkas Point for $34-%40 per ton. Gravel Is also avallable from St.
Mary’'s. The silty loam sol! used to bulld the sewage lagoon was taken from the
lagoon site itself.

Dralnage
Drainage is poor, and flooding frequent.
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Equipment ‘
The following equipment Is avallable for rental from the city, though the current
prices would be somewhat higher than those {isted:

14 C Dozer $125/hr  or $5000/week
75 A Loader $55/hr  or $2200/wesk
65 B Grader $55/hr or $2200/week
480 C Backhoe . - $45/hr  or $1800/week
City Truck (10 yd) " $30/hr  or _$1200/week
City Lodge $30/night

The State of Alaska’s Village Safe Water (VSW) and Matchlng Grants programs are
directed to use speclfic equipment rental rates per Department of Environmental
Conservation Pollcies and Procedures Manual Fleld Directive dated 2/1/89.
Equipment rental rates should be discussed with VSW If State funds are used.

Labor

Labor is avaliable in the village. The sewage lagoon was bullt primarlily with
local workers.
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SANITATION |MPROVEMENT ALTERNAT IVES

Generatl

Water Systems:

If the exlIsting treatment plant continues to be well maintalned and operated,
It can provide all needed water for any water distribution alternative selected.

Wastewater Systems: :
Table 2 llsts some of the posslble wastewater collection systems and their
characteristics and benefits to the community.

Regardless of which wastewater collection alternative Is chosen, a treatment
scheme needs to be developed, as the present wastewater lagoon Is too small to
serve the community. The best wastewater treatment faclility for small Isolated
communitles Is one that has low operational costs, low maintenance requirements,
and meets the standards established by regulatory agencles. In Alakanuk, a
facuitative lagoon would best fulfill these requirements. The present
facultative lagoon will have to be expanded. A typical lagoon cross—-ssction Is
shown in flgure 6.

The following water and wastewater system alternatives are discussed In this
report: 1. Watering Points & Honeybucket Haul
A. Summer watering points
B. Year-round WaterIng Polints
2. Trucked Water & Sewer
3. Piped Water & Sewer
A. Piped water and vacuum sewer
B. Pliped water and pressure sewer




CHARACTERISTICS OF WASTEWATER COLLECTION SYSTEMS

TABLE 2

Soll
Type Conditions Topography Fconomlcs Other

Gravity Non frost susceptible or Gently sloping to prevent Initial construction. Low maintenance, High health and
Slightly frost susceptible deep cuts and lift station. costs high but operational convenlence improvements. Most
witii gravel backfilling costs low unless above hold grades. Flushing of low
material. ground or lift stations use lines may be necessary. Large

used. ' diameter pipes necessary.

Vacuum Most useful for frost suacep- Level or gently sloping. Initlal construction coat Pipes lald in sawtooth profile to fit
tible or bedrock conditions, moderately high. Operational Into utilidor. Can be used with any
but can be used with any soil costs moderate. low flush tollet. One Interface
conditions. valve can serve a Jarge school or

motel.  Requlres a vacuum station
for every to 500 services.
Pumps at vacuum station deliver
sewage fo treatment plant. Can
separate blackwater and graywater.
.Uses 76-, 101-, and 152-mm pipe.
No exfiltration.

Pressure Most useful for frost Level, gently sloping or Initial construction costs Water saving M low water use fix-
susceptible or bedrock hilly. moderate. Operational costs tures are installed. High health
conditions, but can be costs moderately high.. and convenience improve- No
used with any soil con- central facility necessary - units
ditions. are in individual buildings. No infil-

' tration. Uses small pipes.

Vehicle-Haul Year-round roads must be Level, gently sloping or Initial construction costs Low water use and moderate

available.

hilly.

low. Operation costs very
high. -

health and convenience improve-
ments. Operational costs must be
subsidized,

Individual- Used with any soil conditlons Level, gently sloping or Initial construction cost Low usage by inhabltants and thus
Haul but boardwalks are necessary hilly. and operation costs v low health and convenlence im-
in some swampy conditlons. low. . provements.
2 .3 L3 t£.2 ez ot 2 B2 ) S T S R (S N N S S AR B B
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1. Watering Points and Honeybucket Haul

A. Summer Watering Points:

Water would be carried from the water treatment facility to seven remote watering
polints throughout the village by non-circulating uninsulated small diameter
pipes. The water ing polnts wouidn’t be enclosed (figure 7), and the system would
be dralned for the winter, See figure 8 for one possible watering polint
placement scheme. There would need to be some plumbling and pumping modiflcations
done at the water treatment plant. '

TABLE 3
ESTIMATED COSTS FOR SUMMER WATERING POINTS
Capital Costs

Installed Total

Unit Cost ' Cost
item Quant tty $ $
Summer Watering Point Tea 1000 each 7,000
2 inch PE Pipe 13,850 ft T/t 96,950
Pumphouse Modificatlons 1 job 10,000 10,000
Engineering at 12% 13,674
Contingency at 10% 11,385
TOTAL $ 139,019
increased Yearty Operation & Maintenance
Electric 2000 kw .34/kw 680
Fuel 100 galions 1.50/gal 150
Labor 49 hr _ 12/hr 588
Repalrs 1 1000 1000
TOTAL _ $ 2,418

B. Year-round WaterIng Points:

Unllke the summer watering polnts, these would be enclosed, and operate the
whole year. Water would be clirculated through insulated water pipes lald on
top of the ground and anchored. |If properly designed these pipes could later

- be incorporated into a piped water system, allowing phased development as money
 becomes available. Keeping this In mind, the pipes should be sized large enough-

to accommodate thé-future demand of a plped water system. With this option,
thers would also need to be some plumbing and pumping modifications done at the
water treatment plant.

Watering point locations are shown in figure 9, but this Is Just one possible
placement scheme. (It would also be possible to have a system with some summer
and some winter watering points. With elther summer or year-round watering
points, Input from the village residents concerning locations of the watering
pecints should be Incorporated into the final design. Table 4 outlines the cost
of the total system, but if not enough money Is avallable to construct the whote
system at once, table 5 breaks the costs down by watering point, so the cost of
phased construction can be seen.
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TABLE 4
ESTIMATED COSTS FOR YEAR-ROUND WATERING POINTS
Capltail Costs

Instal led Total
Unit Cost Cost
{tem Quantity % $
Pumphouse Mod!flcatlons 1 25,000 25,000
Year-round Water ing Point 7 6,400 each 44,800
4 Iinch Insulated, anchored PE Plpe 20,540 ft  85/ft 2,510,900
Engineering at 12% 309,684
Contlingency at 10% 289,038
TOTAL $ 3,179,422
Increased Yearly Operation & Malntenance
Labor 300 hr 12/hr 3,600
Electriclty 3,500 kWh .34/kWh 1,190
Repairs 6 3,000 18,000
Fuel 700 gal 1.50/gal 1,050
Pump Replacement Fund 1 1,000 1,000
TOTAL $ 24,840
TABLE 5
YEAR-ROUND WATERING POINT CAPITAL COSTS BROKEN DOWN BY POINTS
Cost
with
Watering Plpe Cost Eng.& Cont.
Point (ft) % $ Location
1 2880 251,805 308355 Osler & Anderson
2 3200 279,561 344419 Between Fourth & Fifth
3 3960 345,957 426219 Between Fifth & Sixth
4 2880 251,605 308355 Seventh & Anderson
5 3720 324,999 400396 Anderson & First?
6 5700 497,969 613498 West Bend St
7

g

7200 629,013 = 777758 Native Store East of town

TOTAL 29,540 ft 2,586,709 $3,179,422

Honeybucket Haul:

For pickup of honeybucket wastes, a heavy duty four wheel drive truck with at
least a 500 galion tank Is needed. The wastes would be picked up at each house
and poured in the tanker truck (Figure 10). The use of a truck with a holding
tank should el Iminate the spiliage problems that were the downfall of the flrst
haul system tried In Alakanuk. The truck would dump the waste into the sewage
lagoon, which would have to be enlarged. Completion of the second cell should
provide sufficient Jagoon surface area and volume. A new garage must be bullt
or the olid garage renovated.
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TABLE &
ESTIMATED COSTS FOR HONEYBUCKET HAUL

Capltal Costs

Installed Total

Unit Cost Cost
| tem Quantity $ $
Honeybucket Haul Truck 1ea 650,000 50,000
Lagoon Modiflcations 1ea 70,000 125,000
Truck Garage 1job 75,000 75,000
Engineering at 12% 30,000
Contingency at 10% 25,000
TOTAL $ 305,000
Year |y Operation & Maintsnance
Truck Replacement Fund 1 11,000 11,000
Labor 3800 hr 12/hr 45,600
Fuel 350 gal 2.00/gal 700
Repairs/maintenance 1 4000 4000
insurance-Liabllity 1 1150 1150
JOTAL $ 62,500

Assumes truck replaced every 4 years,

2. Trucked Water and Sewer:

General:

This option should be considered [f the Clty of Afakanuk declides not to have
piped water and sewer installed in the near future. The trucks and iIndividual
holding tanks represent a substantlal investment which would be largely obsolete
if a piped system was bullt.

Under this system, each participating homeowner wouid have two Insulated, heated
tanks, one for water and cne for wastewater (see Figure 11). The existing water

truck couid be used to get water from the washeteria and dellver it to the

individual homeowners, pumping into their water tanks (Figure 12). Each home
would be fitted with a tow water use tollet, sink and shower. The wastewater
would filow by gravity Into the insuiated hoiding tank and be pumped out

- perlodically by the wastewater truck (Figures 13 and 14) into Its tank and

trucked to the sewage lagoon. Operation and malntenance costs for this type of
system would tend to be high because the vehicles generally have a short Iife.
There would probably be additional costs related to road improvement and
maintenance. Garages must be bullt to house the vehicles.

Trucks: The efficlency and operation costs of this type of collectlion system
depend on the slze of the house and truck tanks, and on the hauling dlstance.
The larger the truck tanks, the fewer trips, but the condition of the roads can
lImit the slze of trucks used. The trucks should hold about 1000 galions. Tanks
on both trucks need to be Insulated or surrounded by heated enclosures to keep
the pump, plping and connections from freezing In the winter. The present water
hau! vehicle could be used as a back-up, but larger ones would probably be needed
to do the bulk of the haulling.
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INDIVIDUAL HOUSE HOLDING TANK
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VACUUM SEWAGE PUMPOUT VEHICLE

FIGURE 133
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House Tanks: The house water tank should hold enough water for a 5 day supply
and the sewage tank 7 days. The water and sewage tanks should have different
slzed hose connections to avoid mistaken cross connection. The extra structural
support required in the house to carry the tank loads needs to be provided. The
tank must have a large manhoie with removable cover so that It can be easily
removed and the tank cleaned out at least once a year to prevent bulldup of
solids In the bettom. The tanks must also be kept warm and well insulted to
prevent freezing, elther by being In or under a heated portion of the building,
or by using heating colils. )

Water Use and Lagoon Slze: Water consumption would be no more than 35
gal/person/day and wastewater productlion no more than 25 gal/person/day. With
a wastewater concentration of 200 mg/L, lagoon loading of 20 |Ib BOD/acre/day,
and the deslign populatlion of 750 pecpie, the lagoon wouid need 1.8 acres of
surface area. But for the lagoon to have enough volume for a 240 day retention,
it would have to be 2.4 acres and 6 feet deep. This coutd be achieved by
building a second, larger celtl,

Costs: Costs for iInstalling and running the system are shown In table 7. |If
funding Isn't availabie for the ful!l project, the clty could start with just
one water and one wastewater truck, serve oniy a portion of the ¢lity and expand
as money becomes avallable.

TABLE 7
ESTIMATED COSTS FOR WATER AND WASTEWATER HAUL
Capltal Costs
Installed Total
Unit Cost ' Cost

|tem Quantity $ $
Water Haui Truck 2 - 50,000 100,000
Wastewater Haul Truck 2 _ 50,000 100,000
House Water & Wastewater Tanks 110 4.500 500,000
Househo!ld Plumbing and Flxtures 110 4,000 440,000
Lagoon Modifications 1 170,000 170,000
Four Vehicle Garage 1 225,000 225,000
Englneering at 12% e : - . 184,200
" Cont Ingency at 10% 153,500
TOTAL : ' $1,872,700
Yearly Operation & Malntenance

Truck Repliacement Fund 1 52,000 ‘ 52,000
Labor 10,400 hr 12/hr 124,800
Fuel 2,400 gal 2.00/¢gal 4,800
Repalrs/maintenance 4 2,500 10,000
Iinsurance-Llability 1 1500 1,500
TOTAL $193,150

E ]
Assumes trucks replaced every 4 years.
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3. Plped Water and Sewer

A plped water and sewer system would provide the best level of service for the
community, but It would also be the most expensive to install. The system could
be Installed In phases, as money is available. When water lines are installed,
sewer |lInes need to be Installed also.

Water consumption:

Water use In Alaska varles widely with the availablllty and cost of water, the
type, slze and location of the community, and the culture. Total community use
ranges from 15 to 130 gallons per capita per day when a pliped system Is used.
Water use In Alakanuk will probably be somewhere In the middle of that rangs.
Initlal water consumption wili be iower, but increase as the residents become
accustomed to a dependable, high quaiity water supply. Assuming that low water
use fixtures will be installed and that few familles own washing machines, the
average dally per capita water consumption can be kept below 65 galions. Water
system design flows for both the present design population and the 20 year design
population are shown In table 8.

Table 8
Pliped Water System Demand
Per iod of Demand Present Future
{Peak Factor) gpm MGD gpm MGD
Average (1.0) 26 .0374 34 .0488
Max Imum Hour (3.0) 78 L1124 100 . 1462
Max Imum Day (2.0} 52 . 0748 68 .0975

Sewage Production & Lagoon $Slze:

If the dally per caplta consumptive use is €5 gallons, the dally per caplita
wastewater discharge would be about 55 gallons. Assuming a BOD concentratlon
of 200 mg/L, and loading of 20 1b/acre/day, a minimum surface area of 3.5 acres
Is needed. But this wouldn't provide enough volume capacity for a 240 day
retention time. For that, the lagoon would have to be 5§ acres and 6 feet deep.

Water Distributlion:
To keep water distributlon systems from freezlng when exposed to arctic

- anvironments, clrchlatlngi water mains have been used successfully .in many -

northern communities. This approach could be used for water deilivery In
Alakanuk. Circulating pumps woulid be necessary to clrculate water through the
mains and back to the pumphouse for reheating. The pumps are sized to circulate
the water at a velocity that would return it to the pumphouse before Its
temperature drops to freezing. The water heating boller Is slzed toc provide
enough heat to prevent the water from freezing during extremely ¢old temperatures
and to remain efficlent when only small amounts of heat are needed. The heat
control system should be automatic and only add heat when absolutely necessary.
Maintenance would In part consist of servicing and monltoring of boliler
operatlion. The operator of the water plant couid do these tasks.
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Three types of house service connectlons have been installed in other communities
having clrculating water mains.

1. Dual-Pipe system (hl/low pressure |lnes):

This type of system consists of a large diameter water supply Ilne and a
smal l-dlameter return line. Service lines tap into the main and water
returned via the return line of the service connection by the pressure
differential between the two mains. Control mechanisms for thlis type of
system tend to be difficult, because varying consumption in different

iocations results in fluctuating pressure and flow rates In the supply and
return mains. See figure 15 for dual-pipe system with vacuum sewer utl!idor.

2. Extended Mains:

in an extended main distribution system, the water mailn runs directly to
every house. Service lines are short and do not circulate. The major
advantages to this system are that water In the main doesn't have to be
¢clreulated as much as with the pitorifice system, therefore pumping costs
are lower, and that the short service lines are usually within the heated
subfloor of the house and are better protected from freezing. The
disadvantages of the extended main system are that Is requlres cutting
Into the main and extending [t for each new house connection and that In
most cases, the main doesn’t follow rights-of-ways, but must cross through
each served lot. New construction can be planned to minimize the visual
Impact and the obstructiveness of the main.

3. Pltorifice Connectlons:

In a system using a pltorifice connection to the main, Individual service
lines are typically around 70 feet iong. The water service connectlion is
a loop of 3/4 or 1 inch tine Inside a utiiidor or an Insulated pipe that
leads to the house from the main. The pltorifice is the speclal
connection between the maln and service line that allows circulating water
to be driven from the main through the service line loop and back to the
main. The primary advantage of thls system Is the abliity to keep the
water malns In designated clty rights-of-ways, although above ground
sarvice |ines would cut through the homeowner's property. Also, future
connections are easlly accomplished by merely adding service saddles to
the maln rather than by cutting and adding main for each new home served.
The major disadvantage to using the pitorifice connection is that the

.clrculation rate of the main must be much higher than that of the extended

main In order to drive the water through the service I|Ing= ioop. If
homeowners run water continuously rather than plug In electric heat
traces, expenslive treated water Is wasted.
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Sewage Collection:

Due to the lack of topographical relief and poor soll conditions in Atakanuk,
gravity dependent sewage collection is not feaslble. There are two plped system
alternatives; they are pressure and vacuum sewage collectlon. The relative
advantages and disadvantages of each sewer system are shown In Table 10. One
drawback to both of these systems Is that they can’t operate when the community
power system fails.

A. Vacuum Sewage Collection:

in a vacuum col lection system, the collection main [s kept at a constant vacuum.
Figures 15 and 16 show a typical utllidor cross-section and service connection.
Household wastes are automatically released Into the system through speclai
vacuum seal valves along with a smatl charge of alr. The alr flows through the
iine, pushing the wastes along the main to a central collection point. Wastes
are then pumped to the final treatment or disposal point. In Emmonak, close to
Alakanuk, Instaliation of a water system with a vacuum sewer system cost $10
milllon, and operation and maintenance costs $120/month/houssehoid. Approximate
costs for the whole town are glven In Table 9. The system could be bullt in
phases as shown In Figure 17, and described In Table 12, with the costs broken

down In Table 11. Even If bullt In phases, the initial costs of the vacuum
station, and pumphouse and lagocn modifications wouldn't vary.
TABLE 9
ESTIMATED COSTS FOR PIPED WATER AND VACUIM SEWER
Capital Cost Installed Total
Unit Cost Cost
Item Quant ity $ $
Pumphouse Modifications 1 50,000 50,000
Lagoon Modlfications 1 430,000 430,000
Vacuum Station 1 250,000 350,000
Anchored Utliidor 31,000 1t 190/1t 5,890,000
Household Plumbing & Flxtures 115 8,800 1,012,000
House Service Connectlons 115 4,500 517,500
Sub-total : 8,249,500
" Englineering at 12% 989,940
Cont Ingency at 10% 991,140
TOTAL $10,230,580
Yearly Opsration & Maintenance '
Water
Labor i : : 2080 hr  $12/hr - 24,960
Utitidor Heatlng =~ - /9,600 gal  1.50/gal 14,400
Emergency Répalirs 3 job 5,000 15,000
Electric 34,400 kWh .34/kWh 11,696
Heating Fuel 7,130 gal 1.50/gal 10,700
Miscel laneous 1 3,500 3,500
Clreculating Pump Replacement Fund 1 2,200 2,200
Sewer
Labor 2080hr $12/hr 24,960
Electrie 18,000 kWh . 34kWh 6,120
Heat ing Fuel 400 gal 1.50/gat 600
Misce! laneous 1 3,500 3,500
Pump Replacement Fund 1 1,700 1,700
TOTAL $119,336




PRESSURE SEWAGE COLLECTION

Advantages

1. Operates independent
of major grade changes
compared to vacuum
system

2. Will transport larger
volumes of wastewater
compared to vacuum
system

3. Lower electrical
operational cost
compared to vacuum
system

Disadvantages

1-

2.

3.

4,

Structural modification
may be required to
support house 1ift
station

Requires qualified
operational personnel
avallable to homeowner
for pump malntenance

Power source
required in each
house to operate
system

Maximum complexity
for individual
homaowner

Requires back-up
individual pumps
and heating of
utilidor

Water and sewer mains
in common utilidor
may not meet State
codes

Comparison of Vacuum and Pressure Sewage Collection-Systems

1.

2.

3.

4,

5.

6.

7.

VACUUM SEWAGE COLLECTION

Advantages

Uses minimum amount of
water for blackwater
transport

No power source is
required in home for
fixture operation-all
valves are alr operated

Complexity of operation
is under community ‘
responsibllity

Sewer mains operate under
vacuum and minimize danger
of contamination of

utilidor or water system
in cross connection
situation

Structural modlficatiohs
to existing homes are
minimized

Vacuum valve components
are easlly changed

Sewage discharge lines -
can be surface mounted
near ceiling of home

if necessary

TABLE 10

SR R S R S I S S

Disadvantages

1.

2,

Relatively complex
community operational
requirement

Requires qualified
personnel to operate

Requires back-up power
supply, pumps, and
heating for community
facllities

System requires second
pump station to discharge
liquids from vacuum tank




TABLE 11
BREAKDOWN OF PIPED WATER AND VACUUM SEWER SYSTEM COSTS BY SECTION OF CITY
All other TOTAL
Section Number Pipe Pipe Service non-eng. suB- WITH
of of (ft) Cost Connect. costs TOTAL ENG. & CONT.
City Connectlions $ $ $ $ $
1 9 1810 372400 40500 168678 581,578 740,000
2 7 2560 486400 31500 151100 669,000 831,875
3 25 4200 798000 112500 309450 1,219,950 1,510,500
4 18 2880 547200 81000 247875 876,075 1,086,800
5 13 2450 485500 58500 203900 727,900 904,250
6 10 1660 315400 45000 177500 537,800 870,200
7 16 5030¢ 955700 72000 230250 1,257,950 1,557,300
8 12 3990 758100 54000 195000 1,007,100 1,248,300
8 5 8400 1216000 22500 133547 1,372,047 1,681,555
TOTALS| 11§ 31130 5914700 517500 1817300 8,249,500 10,230,580
TABLE 12
DESCRIPTION OF CITY BREAKDOWN FOR WATER AND SEWER
Clty
Section
Served Description of Section
1 North of water plant, between Front and Third streets
2 West of Water Plant, to point where Anderson St turns
3 From turn at Anderson to FIfth St
4 Between Fifth and Sixth St
5 Between Sixth and Seventh St
6 Boetween Seventh and Eighth St
7 East of water plant, to houses )Just past First(?) st
8 Between Eighth and Tenth St S
g . East to Native store-

g
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B. Pressure Sewage Collection:

In a pressure collection system, the collection maln is under constant pressure.
The primary cost of operating the positive pressure sewer system Is heating the
mains. Unlike the water system, the sewer mains wouldn’'t circulate, and the
sewage must be kept above freezing by using a heat trace or a "bleed" system.
Due to the cost of bleeding treated water, heat tracing Is probably the most
economical solution, and Is assumed for the cost estimate. In the final design,
both bleeding and heat tracing should be considered as should the posslbility
of using waste heat from the AVEC generators. Each housshold in Alakanuk would
be equipped with a collection tank and small grinder pump (Figures 18-20). -The
pumps would activate Individually when a targe snough volume of wastewater had
been collected in the sump. They must be Installed lower than the building
plumbing fixtures, and still be accessibie for maintenance and repair. The
grinder pumps must also well Insulated and heated to protect them against
freezing. Costs associated with the grinder pumps are the powsr requirement for
dally operation, reguiar Inspection, and repalr every 5 to 10 years. Agaln, the
system could be built in phases as shown in figure 17, with total costs In table
13, and broken down costs in table 14. The pumphouse and iagoon modificatlions
must be Inciuded in phase 1, and homes not served should have honeybucket haul
sarvice,

TABLE 13
ESTIMATED COSTS FOR PIPED WATER AND PRESSURE SEWER
Capital Costs

Installed Total

Unit Cost Cost
1tem Quantity $ $
Lagoon Modifications 1job 430,000 430,000
Pumphouse Modifications 1)ob 50,000 50,000
Anchored Utlilidor . 31,000ft 190/t 5,890,000
sump/Gr Inder Pump _ 115ea 3,400/home 391,000
House Service Connection 115ez 4.,500/home 517,500
Household Plumbing and Fixtures 1158a 4,000/home 460,000
Engineering at 12% 928,620
Contingency at 10% 866,712
TOTAL $9,533,832

.Year ly Operation & Maintenance

Water . R T I _ : B
Labor 2080 hr $12/hr ~ 24,960
Utifldor Heating 9,600 gal 1.50/gal 14,400
Emergency Repairs 1 Jjob 5,000 5,000
Electric 34,400 kWh .34/kWh 11,696
Heating Fuel . 7,130 gal 1.50/gal 10,700
Miscel laneous 1 3,500 3,500
Circulating Pump Replacement Fund 1 2,200 2,200
Sewer

Labor 2080hr $12/hr 24,960
Gr inder Pump Operation & Maintenance 115 pumps  81/pump 9,315
Sewer Line Heatling : 31,000 ft 1.60/ft 49,600
TOTAL $156,331
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BREAKDOWN OF PIPE WATER

Sectlon Number

Connections

of

Pipe
(ft)

TABLE 14

AND PRESSURE SEWER SYSTEM COSTS BY SECTION OF CITY

All other
Pipe Service non-eng.
Cost Connect. costs
$ $ $

: TOTAL
Sump WiTH
Pump TOTAL ENG.&CONT.
$ $ $

OO~ hLE WN -

9
7
25
18
13
10
16
12
5

19860
2560
4200
2880
2450
1660
5030
3990
6400

372400 40500 86600
486400 31500 78000
798000 112500 150500
547200 81000 122000
465500 58500 102000
315400 45000 21000
955700 72000 111000
758100 §4000 98500
1216000 22500 75700

30600 530100 652712
23800 619700 764087
85000 1148000 1401083
61200 811400 1001529
44200 670200 826037
34000 485400 587619
54400 1193100 1473095
40800 951400 1171854
17000 1331200 1645846

TOTALS|

115

31130 5914700 517500 915300

391000 7738500 9533832
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Recommandat lons
The installation of a complete high level-of-service water and sewer faclllity
may require a multl-step process and it Is likely that ali of the steps would
take several! years to accomplish. The steps are |isted below could be undertaken
by the City of Alakanuk.

1. At this polint in time, the water deiivery system seems to be working well,
the most pressing problem that the city needs to address Is Indiscriminate
honeybucket dumping. A honeybucket haul system would be the quickest and
least expensive system that could be developed to address this probliem. The
other two wastewater disposal optlons, plped sewer or trucked haul service
with Individual holding tanks, couid be built in sections as the need and
funds dictate.

2. Piped water and sewer maybe the best solution for a city the slize of
Alakanuk from a sanltary point of view, but not necessarily from an
economic standpoint. The communlity must estabilish this project as thair
priority for several years. They must determine if they can obtaln the
money necessary to Install this type of system™. |If not, then the trucked
water and wastewater Is probably the best solutlon. The total cost of
this type of system would be approximately $1.9 millton (Table 7).

3. The community may elect to start a piped utility system by bullding
year-round watering points with clirculating water pipes that can later be
incorporated Into the water and sewer system. As stated eartler In this
report there is a potential for flood and Ice damage with above ground
pipes. A detalled study would be required to ald in flood protection.

4. The next step would be to design and construct a portion of the proposed
water and sewer improvements In an area having the highest development
density and greatest number of potential customers. This would be section
1 shown In flgure 17.

5. Aftar an evaluatlon of the performance of this initial sectlon, the
system could be expanded Into other areas having an adeguate number of
potentlal customers, starting with sectlon 2, then sectlion 3 and so on.
The total cost of the system wou!d be around $10 millilon if ali sectlons
of the clty were developed (Tables 9-14)
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Conclusions

Pilped water and sewer Is feasible, and may be the best solutlon to the
community’s sanitatlion problems, but it would be very expensive. The
capltal cost to provide the entire city with service would be
approximateiy $10 mililon, though the cost could be lowered If some
outlying areas were not served. The cost tc operate this type of system
would exceed $100 per family per month. This fee Is In excess of what a
survey of the community’'s reslidents Indicated they could pay.

An alternative to a piped system would be a water and wastewater haul
system to service the entlire community for approximately $1.8 million.

Table 15 on the following page summarizes and compares the capital and
operational costs of the systems covered In this report. The caplital and
operationat cost estimates Included In thls report can be used to declde
which option to pursue. Regardless of which option Is chosen, a source
of funding must be found to finance the sanitation facllities required for
Alakanuk. The project could be done In phases as funding permits. Some
phasing schemes have been Included In the report, but other alternatives
are cartalnty possible.
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TABLE 15 TABLE OF SYSTEM SUMMARY/COMPARISON

INCREASE INCREASED ANNUAL/
ANNUAL (MONTHLY) O2M COST
SYSTEM DESCRIPTION CAPITAL 00ST 03 COST PER HOUSEHOLD
{rounded)
Summer watering polnts $139,000 $2,418 $24  (32)

Advantages: Increased water distribution during the summer months. Resldents would have easier
access to water during the summer months.

Disadvantages: This option does not address the sewage disposal problem that exists In the
community. Water distribution would not be Improved in the winter months. .

Summary this option: The slight increase in service provided under this option mwould not satisfy the
community desire for upgraded service and does not address the pressing problem sewage disposal.

Year-round watering points $3,179,400 $24,840 $248 (821}
Advantages: lmproved year-round water dlstribution system would provide the commnity would
easier access to water all year. Improvements made under this project could be used In future water
development projects; the arctic pipe and the piumbing modifications in the pumphouse could be used
in a piped system providing service to Individua! houses.
Disadvantages: This option does not address the sewage disposal problem that exists In the
community.
Sumary this option: This option would greatly isprove the access most residents would have
to thelr water supply and could be used as an Intermediate step In a phased water development plan.
Sewage disposal would continue to be a health problem In the community.

Trucked honeybucket haul $305,000 $62,500 $625 ($52)
Advantages: Addresses the sewage disposal probiem that exlsts in the commnity. A tanker truck
with a covered holding tank wouid eliminate the problem of sewage splilage as It is beling hauled to
the lagoon. This was a problem In the haul system that was previously operated in the commnity.
Disadvantages: Access 1o houses must he maintained year-round [n order for the trucked service to
operate properly. Snow removal would be sssentlal in order for this system to operate properly.
Truck maintenance would be required and is expensive. This option would not improve water distributlon
in the community
Summary this option: I properly operated this option could eliminate problems with sewage disposal
In the community and could be used as a temporary measure untll more funds are focated for a higher
lavel of service. This option does not Improve the water distribution system in the commnity.
Malntenance of the haul wehicles Is expensive.

Trucked delivery service for $1,873,000 $183,150 $1,932 (3161)
water and wastewater. : ] S . _ S :
Advantages:  Provides ‘a relatively high tevel of service for a relatively low investsent. This
option would eliminate the~sewage dispesal probiem. )
Disadvantages: High operation and malntenance costs. Good road maintenance mould be essentlal to
sffective operation of the systea.
Summary this option: Operation and maintenance cost required for this optlion would be difficult to
coliect from the commnity. Phased development possible.

Piped water and vacuum sewer $10,231,000 $119,335 $1,183 ($99)
Mvantages: Provides highest lewel of service. Phased development possible.
Disadvantages: Extremely expensive capital cost; approximately $100,000 per house.
Suemary this option: Vacum sewer technology Is operating In near-by Emmonak. The
villages could possibly share DEM responsibilities.

Piped water and pressure sewer $9,534,000 $156,331 $1,563 ($130)
Mdvantages: Provides highest level of service. Phased development possible.
Disadvantages: Extremely expensive capltal cost; approximately $100,000 per house.
Summary this option: Siightly higher 08M costs than the vacum sewer option.
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APPENDIX A

SOIL INFORMATION & WELL LOGS




Alakanuk, Alaska
HELL LOG

U.S. PUBLIC HEALTH SERVICE, DIVISIOH OF INDIANR HEALTH

LOCATION Abandoned BIA School Heil.' - DATE'éTARTED 8-13-62
: DATE COMPLETED_8-31-62 o crey  Russell Cotten . ‘
 TOTAL DEPTH OF WELL 89’ FT. CASING INSTALLED 91' 2" DIAMETER 4"
 GROUT__ SCREEN SIZE .010  .MFG. ~ ©_ LENGTH_10° z'{

. STATIC WATER LEVEL3'6" ground _ WRS. PUMPED_ - @. GPH CRAMDOWN__ - _ T
| o  DEVELOPHENT PROCEDURES

J.iiéi i ‘E?i l.lisL'l"iﬁL l"]l%h J'llﬁi{]‘]i%u 1 ﬁ. i‘llit iﬂi:ﬁL'I“IIIL'l‘ai!L Hfliih.l‘liihii ]

A :?Sw_ 1 ) |
- OEPTH :
DATE | FROM - TO FOPMATION
o - 27' Thawed grey clay, hard sand
27" 1 21* - 31' | Fine sand
3 3 - 39 Pure grey sand
, :
\39 ‘ 33' - 45' 3"} Dark grey sandy mud
73 ~ Jast 3 = a9 | Dark grey sandy mud
49 49' - 70' 3" Fine grey sand
70' 3% - 89' { Fine sand
_ PFZL - 70 3* - ]
| 81* Top of
Screen
_ WATER DATA FIELD TEST -
. —89 TASTE - APPEARACE  FRESH . Dark Brown
of screen—+=1—91' 2" ApyeR 24 HOURS TRON_ - CHLORIDES

' T0S ALKALINITY " ph
SPECIAL NOTES: -

Test pumped at an unknown rate, but rate known to be greater than 5 gpm. Wator
- dark brown when boiled, produced a dark brown, precipitate, greasy




2/1/8% TEST PIT AND TEST HOLE LOG EXPLANATION
STATE OF ALASKA
DEPARTMENT OF TRANSPORTATION 8 PUBLIC FACLITIES  MATERIALS SECTION

TH.0f TP et Tost Hole or Test Pt Numbaer
- Lotation ——= $ia. 15400, I5'Rtw=Ofsel from &

Elev. 06.5' ~—— Elgvation

4/10/84 we—— Date drilled or excavated

Frozen —~——= [ £S.2 «— Field Sompie GriSa $i  ADOT APF Loboratory

Soit Gasifcon
Solt Size Distrl | A e Moisture Somple A-4(0)  AASHTO Classification
Gri
g;‘: sa Indicates strate contact t';'_': :::::: l‘:::
: l
43% Si/Cl Approximate stratg contact P2OO43 Peo .ﬂ mﬂiﬂﬂ
%J Tronsitionat sail change M.C.* 27.5% Moisture Content
1.0 Water table deptn while driling Org Conl. Orgonic Content
8.8Vl e water table depth after drilling  *30% {Aleska T-6}
Interval Sampled |—={I21] Standard Penetrgtion Tast .
w/tecovery shoded “N* value gives in blows /foot e comsited vr e
Gesiogiet, Leboratery st~
U4S0  Undisturbed vame shaar in Ibs/aq.fL
-(DZ0G Remoided vane shear in [bs. /34 ft. o camiee. Toe ess
L_ Denotes depth af which auger reaction tlossifications are sdheind,
indicates presence of cobbles /boulders |if secassery, 1 wetes e
@ ES~-2 Similar to Fisid Sample 2 Iaborutery siossificetion.

_ BO.Hor B.0.P  Botiom of Test Pit or Test Hole

mm. Symbols { Two or

mare sod symbol
Abbreviations Plan View Symboh ed fogetner 10 .'.'.7’«?3 o

combination of scil types.)

Bk = Black w/ » with Q Power MI"
Bn® Srown 3o * some ’ Orgonics {Org)
8 -g!:m fr. =troce @  Hond Auger _ gonics
o S o Slightly | AA Geavel  (Gri)
Gr=Gray - G.S.«Grob Sampie @ - Surface Semple ) _. - _ |
Or = Orange- 8.8 = 3plit Spoon as’ - IR L
RdsRed ~ S.T.*Sheiby tube e g g Depth £ Ba) -
TasTen  MS=Modified Sheiby Tube ’/ sitt tsi)
£ HndDwRem 4
Soil Size Distribution [IT]  Cozer/Bockhos P E Clay €N
Based on U.S. Stondard Sieve Sizes: axxxz Berm
Boulders = 210" | . lce {ice)
Cobbies =3"=10" ' aprereererr Terracs or Bonk SR oedrock (Bx)
Gravsl 'tlo—a"”o W L@ Swomp By Cedroc %
m E ] a‘n,—-
/
Sit/Clay » < #4200 w ¥ g::':::: and/or
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$ranic Content:

GROUP

TEMP

p ]

D 1.7°C

B 2.0°C

B 2.0°C

A

A -0.3°C

BLOWS/1OCI

- A -0.2°C

D -0.3°

G -0.3°C

E -0.2°C

MOISTURE
COMTEMT (%)

‘._l
fo]
13
.

h

3.2

36.5

41.9

85.8

106.5

63.7

38'8

25.3

26.5

DEHSHY {pe )

< DEPTH{t)

DRY
SAMPILE
FROZEM

10X

15-X

10

15

LOG OF 3CRING 1

ZQUIPMENT, B-24 Track
ELEVATIONExist. Sround DATE_2/27/82
1] 5rown SILT W/FIBROUS PEAT Tayering
|§’ ML, T-4, saturated
N
+{1] Frozen to 3.0"
il
1|} Grey SILT, ML, F-4
L wet
N1
i
| Grey coarse SILT W/AMORPHIC PEAT
layering, M, F-4
wet to saturated
¥ Free water Observed whﬂe drilling
at 12.0'
TOTAL DEPTH OF BORING - 15.0°'
Boring sToughed to 3.5' after drilling
LOG OF BORING 2
EQUIPMENT. B-24 Track
ELEVATION_Exist  Ground DATE 3/6/82
Brown SILT W/FIBROUS PEAT layer1ng
ML, F-4
wet to saturated
Visible ice crystals’
11 erey™siLT, ML, F-8
. .| Grey SAND, SP-SM
Grey SILT, ML, F-4
.1} Grey SILTY SAND, SM, F-2, wet
L] TOTAL DEPTH OF BORING - 15.5'

PVC installed to 14.0°'

Appr.

JML

Alakanuk Road and Dock Project

Anchorage

1OG OF BORING PLATE

Peratrovich & Nottingham

Alaska
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| ABORATORY
TESTS

EQUIPMENT 5_78 Twani

BLOWS/TOOI

MOISTURE

—
»ny
B CONIENI (%)
o
DRY
DEMSITY [pet)

o DEPTH (1Y)

[
=11l SAMIME
FROZEH

LEVATION Exis*. Ground DATE 2/27/82

frozen to 1.0° . ]
Brown SILT W/FIBROUS PEAT layering, ML
F-4, wet 1o saturated

»  GROUP
TEMP.

- - I¥ Free water obsarved after drilling
! Py at 3.0°:
- A 0.2°C 53 CHEL )
H
- B 0.5°C 36.8 108 {1
e {| Grey SILT W/AMORPHIC PEAT 'iayermg, ML
; i F-4, saturated °
[
-
_ B 0.5°C . 26.2 15-84 TOTAL DEPTH OF BORING - 15.0'
L Boring sloughed to 3.5' after drilling

LOG OF BORING 4

1
l EQUIPMENT - B-24 Track
. ELEVATION_Exist. Ground DATE_3/9/82
-r&_- A 100.4
L}". { Brown-grey SILT W/FIBROUS PEAT 1ayer1ngr
l ML, F-4, saturated
A _ Visible fce crystals
C A-0.3°C . 8l.0 -
I
] Grey SAND, SP-SM, wet
o G -0.5°C 25.5
’ ] Grey SILT W/AMORPHIC PEAT LAYERING, ML
‘ F-4, wet to saturated
gﬂmca] Analysis 8 -0.5°C 38.5 TOTAL DEPTH OF BORING - 15.0'
nic Contents 5.19% * ' No ¥ree water observed
PYC installed
- LOG OF BORING PLATE
e JMLAMBE AND ASSOC[ATES Alakanuk Road and Dock Project 3
5 ?"15 Laboratory and Geotechnical Engineering Peratrovich & Nottingham
. t:i:::ggfzgz.os Appr__ ML Dore3/19/82 | Anchorage . Alaska
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GROUP
TEMP.

A 0.0°C

B 0.1°C

B 0.2°C

B 0.2°C

A 0.0°C

B 3.5°%

'E 0.0°C

BLOWS/F OO

A 0.2°C

MOISTURE
CONTEHT %)

w
0
.

-4

85.0

42.7

46.0

35.0

128.6

53.5

49.7

DRY

DENSITY {pet)

o DEPTH (1)

SAMPLE

10+

FROZEN

LOG OF BORING ¢

EQUIPMENT R=-24 Track

ELEVATION_Exist. Ground DATE_3/27/87

B L T e

Frozen to 1.53'-

Free water observed while driliing
¥ at 2.5°;

¥ Free water observed after driiling
at 3.4'

Brown SILT W/FIBROUS PEAT Tayering,
F-4, saturated

Grey to brown SILT W/AMORPHIC PEAT
layering, ML, F-4, saturated

TOTAL DEPTH OF BORING - 15.0°

104

154

LOG OF BORING 6

EQUIPMENT B-24 Track

ELEVATION_Exist. GroundDATE 3/9/82

sl

Frozen to 1.75'/

Grey SILT W/FIBROUS PEAT LAYERING ML
F-4g saturated

Grey SILT W/AMORPHIC PEAT LAYERING,
M., F-4, saturated

Stiff drilling at 13.0° .

Grey SILTY SAND, SM, F-2, saturated
Frozen from 13.0 --15.0°%

TOTAL DEPTH OF BORING 15.0'

PVC installed

LOG QOF BORING PLATE
% | J MLAMBE AND ASSQOCIATES .
£ 2 . . . Alakanuk Road and Dock Project Zl
;4s Laboratory and Geotechnical Engineering Peratrovich & Nottingham
Ao 82-292.05 Appr._JML Date 3/19/821 Anchorage . Alaska
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™ v
- T 5 § = LOG OF BORING 7
| 0 w- &
F l e 5 guz.; tigz
L iABORATORY 3 g 2 %"z' GIZS  EourmMENT R-24 Track
R -~ 25
ITES l S g uO—J -é' 2 8 E g 'S gE =L’VATION Svice+ et etal 1 tad DATE DIPT ron
' 0
TP T
A 142.1 i ' i
= i |{ Brown-grey SILT W/FIBROUS PEAT iaysrir
oo 126.4 L1 ML, F=4, wet to saturated
o i 1B
{ | A -0.2°C 81.5 3 I' Frozen to 5.5' !
o |
B 0.0°C 50.8 | | |||} Grey SILT W/AMORPHIC PEAT layering, ML
‘ _ (1] F-4, wet
Lo i Frozen from 8.5 to 10.5'
B -0.5°C 58.7 10+ TOTAL DEPTH OF BORING 10.5'
'f’: No free water observed
[*"!
154
k)
LOG OF BORING 8
EQUIPMENT . B~24 Track
[r
’ ELEVATIONExist. Ground DATE 3/9/82
0
. A 124.8 ] Brown SILT W/FIBROUS PEAT layering, ML
. : F-4
L Frozen to 1.5'
T ' Grey coarse SILT W/AMORPHIC PEAT
S o B -0.2°C - 41.2 5 - layering, ML, F-4, wet
]
Grey SANDY SILT, ML, F-4
F -0.1°C 35.1 104 wet to saturated
Frozen from 4.0' to 15.0%
'F ~0.5°C 35.5 154 TOTAL DEPTH OF BORING - 15.0'
PVC installed
LOG OF BORING PLATE
. JMLAMBE AND, ASSOCIATES Alakanuk Road and Dock Project 5
oils Laboratory and Geotechnical Engineering Peratrovich & Nottingham
"R 82-292.05 " Appr oML Do 3713782| Anchorage, _ Rlaska




3 = = LOG OF BORING ¢
° g- S=
A e S = ==wz -
L ;ABOﬁR.—JORY 3 % £ 23 ZEFY  ovemENI__Bo2t Track
. TESTO S E 3 Iz ZKBSE ELEVATIONEXISt. Ground pate_2/27/82
| 0+
L . . Srown SILT W/FIBROUS PEAT layering
A 9¢.5 : ML, F-&"
r Frozen to 2.0' 7
L F 1.0° 35.7 ] Grey SANDY SILT TO SILT ML, F«4, wet
Saturated below 6.3°
o ifnica1 Anglysis D 0.7°C 385.7 B Free water observed at 6.5% afzer
L. ! v Fdrﬂhng b y 3 0t wheT
i ree water observed at 7.0' while
o F1.2°C 42.8 B drilling
o s { Grey SILT W/AMORPHIC PEAT layering, ML
~ic Content 5.10% op 10- F-4
s fenice] Analysis B0.27%C 45.4 B TOTAL DEPTH OF BORING 10.5° _
u ific Grav1;y Boring sioughed to 6.5' after drilling
154
7 LOG OF BORING 10
N
_— EQUIPMENT ___-_B-24 Track
L E ELEVATION_Exist. Ground DATE 3/9/82
=: 0+ .
i : . Brown SILT W/FIBROUS PEAT layering, ML
.3 knic Content A -0.5°C 70.0 F-4
- on . Frozen to 2.0
B 1.0°C ~36.5 - S B
Grey SILT W/AMORPHIC PEAT layering,
ML, F-4, saturated
B 2.5°C 38.8 10
B 2.0°C 46.3 15K TOTAL DEPTH OF BORING 15.0°
PYC installed

i % 18

JM I.AMBE AND ASSOCIATES

A Jils Laboratory and Geotechnical Engineering

LOG OF BORING PLATE

Alakanuk Road and Dock Project 6
Peratrovich & Nottingham

i, 82-292.05 Apor. JML

Daote 3/19/82

Anchorage . Alaska
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SANITARY SURVEY FOR ALAKANUK _
This survey was daveloped by the Pubilic Healith Service in the summer of 1989.
It was given to the Clty who distributed and then collectad the survey forms In
the clity and then returned them to the Public Health Service. There were 40
responses from the approximately 130 househclds.

1) Do you think water suppiy Improvements are needed?
Yes 40
No , 0
2) Do you think sewer Improvements are needed? .
Yes | 39
No_ 1
3) in general, do present water sources and waste disposal practices

adequately protect the health of local residents?

Yes 12
No 28
4) Which of the following sanitation systems would you |lke to see constructed

in Alakanuk?

Waste Disposal Bunkers 2
Honey Bucket Haul System 3
Piped Water and Sewer System 37
Summer only watering points 0
Year round watering points 14

Exlsting water delivery expanded or upgraded 5

All of the above 2
Other suggestlons

5) Do any of the following washeterla facllities need improvement?
.Showars L 11
Laundry_ . . _ ‘ .- 16 S
Water ing=point ’ 12 -

Other Present facillty too small; dryers not hot enough.

6) What were the problems with the honeybucket haul system which is no tonger
used?

o

Too expensive

Not collected regularly 13
Too inconvenient 14
Smells from lagoon in summer 12
Other Too small;spillage; heafth hazard. 6
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7)

8)

9)

10)

11)

Should the honeybucket haul system be restarted?
Yes ‘ -7
No 28

Reason why or why hot:
Disease and smelis caused by spilliage; Never collected in some areas;
Deep snow In winter doesn’'t allow pick-up.

Where do you presently dispose of human wastes?

Pits by home 25
Bunker 1
Outhouse 0
Slough 11
VSW Washeter |la wastewater facllity 1
On the ground near home 11
Fenced solid waste slite 3
in atders along roadside 1
Other location Anywhere; trash bins. 2

What do you presently use as your source of drinking water?

Washeterla watering point 16
Water delivery 23
Slough 4
Ralnwater 32
1ce molt : 7

Other source School facllitles; anything convenlent.

Describe any problems or suggestions concerning the water deiflvery system
or watering point.

'Dellxery-sfops during the cold months; It Is too expenslve; Danger of

contamination; Don‘t know when In operaticn;: No dellvery In some areas due
to road conditions; Not enough water or personnel; Too much salt and
chlorine in water; Not delivered often enough.

If you haul water, how much Is collected sach time?

5 gal
10 gal
15 gal
20 gal
30 gal
more than 30 gal

n
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12)

13)

14)

18)

16)

17)

18)

How often do you c¢ollect water?

1 - 2 times/week 15
3 times/ week 2
Dally 9
Twice dalliy 3
When it rains 1

How far Is your house from the watering pcint?

2 -3 miles 8

1-1.5 miles _8
.26 -.5 mile _9
Very close _2

IT you don’t use the water supply, please Indicate why.

Traditional source more convenlent
Water supply too expensive

Water from supply tastes bad
Conslider water suppl!y unhealthy
Condltions at water point unsanitary
Supply is unrefiable

Supply point too far from home 12

Other Water from supply stains clothes. 1

Is your house large enough to install a 6 foot by 10 foot bathroom?

Yeos 25
No 14

Which bathroom fixtures are Installed in your home?

Kitchen sink 24
Bathroom sink 26
. Tub/Shower - . 23
- Water Closet . . - L 10
N/A 7
How many people live In your house?
2 -3 _ 4
4 =5 ' 13
6 -7 11
8 -9 6
10 - 11 3

More than 3 5
2 -3 0
1 -2 ' 1
Less than 1 33
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19)

20)

21)

22)

23)

24)

25)

How do you heat your house?

oil 28

Wood : 23

Once constructed, sanltation facilities are sometimes very expensive to
operate and maintain. How much could you afford to spend to help operate
and maintain sanlitation facillities in Alakanuk?

Less than $20 pear month 11
$21 - $35 per month 11
$36 - $50 per month 7
$51 - $65 per month 2
$66 - $79 per month 0
More than $80 per month 3
Don’'t Know 3

How much do you presently spend for utilities (electriclty, fuel oli etc.)?

$20 - $40 per month 3
$40 - $60 per month 6
$60 -~ $80 per month 6
$80 ~ $100 per month 10
More than $100 per month _18

Should the City of Alakanuk help pay to operate and maintain sanitation
facllities?

Yes
No -

[ %)
W

Would you support a 1 — 2 percent jncrease in the City sales tax to help
operate and maintain sanitation facitities in Alakanuk?

Yes 31
No [
Don’t know : 2

Where'do you dlspose of your frash?

Fenced solid waste disposal site 20
Along rlver banks 2
Other Dumpsters 19

Please add any other problems or suggestions you have concerning sanitation

- faclllties in Alakanuk.

The clity should try to do something about Indiscriminate honeybucket
dumping. Something should be done about diseases. More trash dumpsters
are needed, especliaily by the laundromat and pool hall. Water dellvery
needs improvement.




