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NORTH SLOPE BOROUGH WATER STUDY

INTRODUCTION

The Planniﬁg and Reéeérch Section of Alaska Dept. of Natﬁral
Resources initiated this pilot water study with the North Slope Bﬁroﬁghu
and the University of Alaska's Arctic Envirommental Information and Data
Center and Institute of Water Resources; Traditiohal and.presént wétef
uses in the.eight North.Siope Borough villages'aré éxamiﬁednéo és§ist.in'
evaluating and planning for present and future water'use, treatment, and
disposal requifements.

'The physical, Biélogicai, and.man~ma&e rééoﬁfces of.the ércéic

régibn'Héve been écmpiléd in three major works - the Environmental Atlas

of Alaska (Johﬁson and Hartméﬁ 1969), the Alaska Regionai Prdfiles;

Arcﬁic Rggion.(Alaska; University. Arctic Environmental Information

and Data Center 1975), and the North Slope Borough Reconﬁaissance

Study; An Inventory of the Borough and Itz Communities (Dupere and
Associates 1973). The general bibliogréﬁhy.congaiﬁs referenceé.thaé
apply Eb'thg eﬁtife region; Specific'viilaéé studies are liétéd iﬁ the
bibliograbhy under each'viliage. o | | |
Iﬁforﬁation on ﬁﬁé 16catioh,.ﬁhysidéi setéiﬁg,.;nd.ffadiﬁioﬁél and
ﬁresent land{uéé fﬁr eﬁéh village 1s summarized from the Aléska |

Regibnal ?rofiles, the North Slope Borbﬁgh Reconnéissance Stu@z;

and the Alaska'Communi;y.Sdrveif(Alaska Planniné'aﬁd méﬁagémént 1972)..

Informatlon on village water supply, use and treatment was supplemented

by an on-site visit at each village during August 1976.




ANAKTUVUK PASS

A, LOCATION AND SETTING

The village of Anaktuvuk Pass is located between the headwaters of
the John and Anaktuvuk Rivers at an elevation of 2,200 feet on the
continental divide of the Brooks Range. It is 223 air miles nogth of
Fairbanks, 90 ﬁiles north of Bettles, and 293 miles southeast of Bérrow,

Precipitation averages about 11 inches annually, inciuding 63
inches of snéw. Mean monthly temperatures range from minus 22 degrees F
in winter to.6i degrees F in summer. Extremes of minus 56 dggrees F and
91 degrees F have been recorded. For two months in summer, the sun
never drops completely below the horizon and never fises above it for
two months in winter. The channeling effect of the ﬁwo-mile~wide pass
causes frequent winds. Permafrost is éontinuous except in areas adjacent
to rivers. Séﬁéral smali ponds are present in the tundra valley, which
supports grasses, bruéh, willow; and forbes. in summer the.active.layg;

may extend three to four feet below the surface,

B.  TRADITIONAL AND PRESENT LAND USE

AnaktuVUk Pass evolved into.a.permanent seﬁﬁlement betﬁeen_1949 and
1960 as caribéu populations begaﬁ to rise after a disasfrous drop in_
their numbers during the late 1920s. Largé migrations.of caribou p;sééd
near the.village, and this attraéted.faﬁilies of Nunamiuﬁ Eskimo {(literally,
people of the iénd ér inland Eskimﬁs) who moved from dwellings.along fhe

Killik River and near Chandler Léke to Tulugak Lake and fiﬁally to the




present village site at the summit.of the pass. This location also
allowed the Nunmamiut to range into other historic.use_areas along”the
K411dk and Chapdler_Rive;s?_Efnie_?ass, the north.fork of #hé Koyukulk,
the Itkillik and John Rivers,_and around the Hunt Fork and Publi;uk
Creek areas to_hunt, trap, and fiah. AnaktuVuk subsistence land use
still includes these regiops.

At first{ most of the people's needs could be met by the ;and,. A
small amount of ;ash income was derived from furs and, since 1959, the
sale of ca;ibpu face masks. However, in 1962 a critical shortage oﬁ
wood near the village required residents to order fuel oil for home
heating for thg_first'time, and as the commugity developed to inglude a
store, church, and_schoql, more modern sgrvices WerEIrequiredf__Additionally,
the caribou he:ds_have gone into another_;yclical degline, increasing
the dependence on a cgsh_economy. Fire_fighting, goqst;uc;iqn?“and the
implementation of the Alaska Native Claims Settlement Act (ANCSA) provide
some income. The community life-style now combines the subsistence way
of life with the conveniences (and costs) of electricity, spowmobilgs,
and air travel.

The village corporation selected lands along the John and Anaktuvuk
Rivers and tributaries, which are important for travel and_subsistepce
activities. The reglonal corporation selected much of the remainder of
the lands within the village withdrawal area excepf the high mountain
peaks. Legislation which would make the surrounding area a naticnal

park is now before the Congress.




PRESENT WATER SUPPLY AND USE

1. Present Supﬁly

In 1971 the U.S. Geological Survey conducted a hydrélogic
reconnaissance of surface and groundwaters to heip'develop a water’
supply for the village'school. Based on their redommendatiéﬁs, in
1974 the U.S5. Public Health Service drilled a well in Contact Creek
to test the availability of groundwater. Although boulders were
endbuntered, they determined that flow was sufficient for village
use (Figure 1). They drilled a 72-foot well in the center of the"

village downhill from the school which produces 30 gallons per

minute with no drawdown. The North Slope Borough supplied a generator

for the pump house. Villagers use the well as long ‘as the piping
system stays thawed; otherwise they obtain ice from Eleanor Lake,
one-half mile northeast of the village. One resident stores ice in
an ice celler and melts it for drinking water during summer.

Before the well and pump system were built, residents hauled
water from Contact Creek from mid-June to late Aupust. If Contract
Creek went dry, water was carried from springs near the south end
of the airstrip or from Eleanor Lake (Sloan 1972). Residents

melted snow and ice from Eleanor Lake in winter.

2. Water Quality

In 1974 the U.S. Geologlcal Survey tested the chemical quality
of water from the well, which met the 1962 U.S. Publiec Health

Service recommended drinking water standards (Figure 2). The creek




Flgure 1

Anaktuvuk Pass - Well Logs

Well No. 1 U.S. Public Health éervice, Contact Creek, Anaktuvuk Pass

Material =~ =~ - _ Thickhess (ft.) Depth (ft.)
Sand and gravel : _ 10 10

Sand and gravel ' 20 30 )

Sand and gravel 20 50

Sand and gravel 15 65

Sand and gravel 6 71

Static water level 14 ft. - Driller reports show of water at 30 ft. -

Well No. 2 U.S. Public Health Service, Anaktuvuk Pass

Material Thickness Depth
Gravel - frozen 15 15
‘Sand and gravel 10 25
Silt and sand 40 65
Sand and gravel 7 72

Static watef level 50 ft. - Screen set from 68 ft. to 72 fr.

Source: U.S. Geological Survey, Water Resources Division, Anchorage.




_Figure 2 . .

Anaktuvuk Pass - Chemical Data

Parameter _ Eleanor Lake Contact Creek Small Lake . Well
' (2/10/61) -~ - (8/6/61) - (6/17/71) -~ - (5/2/74)
Color 5 10 0w 2
{platinum cobalt units) - . '
Conductivity ' 9 . 122 145_  o 177
(micromhos)
pH | N D 7.9 R A 7.7
Calcium (mg/1) 1 w0 5s 28
Tron (mg/l) - - 0.05 - 0.5 0.00 - 0.04
Magnesium (mg/1) 1 | 8 3.9 3.8
Potassium (mg/1) - - 0.2 ' 0.3
Sodium (mg/1) o 1 ) _ 1 0.1 0.2
Bicarbonate (mg/1) - - g1 97
Chloride (mg/l) 1T | 0.8 0.7
Fluoride (mg/1) 0.1 0.1 0.0 0.0
Nitrate (mg/1) 1 1 0.4 0.57
Sulfate (mg/l) - - 0.2 5.8
Total Hardness (mg/l) 4 78 77 86
Total Dissolved Solids 20 88 78 92
(mg/1)

Source: Arnow, G.M, and G.lL. Hubbs, 1962, p. 21.
Slean, C.E., 1972, p. 9.
U.S. Geologlecal Survey, Water Resources Division, Anchorage.




water 1s clear and has an excelient £aste._ The inorganic chemical
quality of Eleanor.Lake.;ﬁd-bontaét Creég (sampléd in 1961) and a
éﬁali iéke.at the.souﬁh édge'df.ﬁhé village (saﬁpled in 1971) also
met the recbﬁmegdéd standards. The total diasolvéd”solids content
of all three ﬁbﬁ?ges was less than 100 mg/l. |

By 1971 the surface waters in AnaktuVuk'P§§s §ndPother
cammunitiés:wére reported to be subject to bactefiéi contamination :
(Sloan 1972), aﬁd ﬁh;é waé_g gﬁjorliéason fpr‘davélopiﬁg:é grouﬁd?
water source; .Since ouihouseé.were.ﬁéea in the viiiage in fhe...
past, and pathogens may still be present 1n the ground, the well
water 1s chlorinated on a batch basis. Chlorine imparts a distasteful
flavor according to some villagers, and a few of them still water
directly from the creek. According to villager James Tobuk, some
0il seeped Into Contact Creek below the old school. Since he does
not like the taste of chlorine in the well water and does not think
the well is sealed properly (only mand and gravel around 1t), he
obtains water from the creek above the school.

Six out of sevan bacteriological samples analyzed by the
Alagka Department of Health and Social Services (1976) showed a
total coliform count of 0/100 ml (Figure 3). The seventh, taken
from the school kitchen, indicated 20/100 ml. Although these data
indicate the bacteriological quality to be good, they could be

inconclusive because of the infrequency of sampling and analysis.




Figure 3

Anéktuvuk Pags - Bécteriblogical Data

Tptal'Coliform/lOO ml. Water

Date Source

3/3/70 0/100 ml. Many non-coliform Melted Ice at School
2/4/75 0/100 ml. ' Pumphouse

12/16/75 0/100 ml. = - _ o School Kitchen:
2/10/75 0/100 ml., Many non-coliform School Kitchen
4/1/75 . 20/100/ ml. School Kitchen
6/1/76 0/100 ml. Public Water Well
6/23/76 0/100 ml.. . Public Water Well

Source: Alaska Dept; of Health and Sbcial'Sérvices, Fairbanks.




3. Present Demands

Since individual homes do not have water piped to or within
them, consumption 1s a log two gallons per person per day. The
storage tank next to the pump house holds about 250 gallons—4enough
to supply the 150 residents for less than one day if the pump '
fails. The two-story borough bunkhouse and the temporary school
are the only two buildings in town with internally piped water.
D, PRESENT WASTE DISPOSAL

There is no piped sewage system. Honey buckets are used exclusively
to dispose of fecal matter. A truck hauls these and other wastes to a
dump located about one-half mile east of town on the opposite side of
the airstrip. An inspection in August 1976 noted no detectable odor at
the dump, but chemical additives could be leaching from the dump into
the stream without causing odors. The existing village water supply,
however, appears safe from contamination by the dump. Maintaining the
road is important for continued use of the dump.
E. EVALUATION OF WATER SUPPLY AND WASTE DISPOSAL -

1. Adequacy of Available Information

Well logs; chemical quality data, and bacteriological data are
avallable for the community well. Chemical quality data are avail-
able for Contact Creek and Eleanor Lake. Surficial geology and
soils have been surveyed, and snow survey data are published annually.
No detalled studies have been done on alternate water sources, but
aerial photos of winter icings indicate potential groundwater

availabllity beneath creek beds in the area (Sloan 1972).




2. Problems and Limitations

Villagers are generally pleased with the well water, but they
would like a system that does not freeze in the winter, Joe Mekiana
said the well pump house still worked at least 50 percent of the
time using electrical heat tape.

Residents recognize the need to plan for future increased
water demand and a distribution system. The people we talked to
who gathered at Zaccharias Hugo'é house appreciated the need to
know the costs and other details of varioqs system lmprovements so
they could decide what they wanted for themselves as well as for
any facilities needed for future national park or tourist
accommodations.

3. Future Growth and Management Recommendations

Water quantities from the well and Contact Creek are sufficient
to supply the community at its current population of 150. Any.
sudden or major increase in demand, however, might require further
development. Two potential water sources were identified during
the 1971 U.5. Geological Survey reconnaissance-~Eleanor Lake, with
a depth of 45 feet and a surface area of 30 acres, aﬁd a small lake
at the southwest edge of the village. The distance of Eleanor Lake
from the school makes the cost of using it as a water supply for the
village expensive. It would be more economical to construect an
all-weather road to Eleanor Lake and haul water to heated storage

tanks at the school rather than to build a heated pipeline. Eleanor
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Lake is occasionally used by.float planes. The effect on water
quality would have to be monitored. The small lake nearer_thew
village ia subject to bacteriological contamination, and the diaaolved
solids may become too concentrated in water beneath the ice in

winter to be potable without treatment _ Potential groundwater

sources would have to be verified by drilling, and boulders in the__:
gravels may hamper drilling operations At present, the North Slope
Borough is investigating the feasibility of drilling an additional
well in the village for the school The usual problem of how to
dispose of wastes in permanently frozen ground also exists

Outside capital Will be needed i1f the villagers decide to

construct, maintain, and operate improved water, sewer, and other
facilitieav Except for some North Slope Borough capital improvement
conatruction work, which has been etopped because of oil company liti—
gation over the tax limit, only a fen sources of cash income are
available in the village Their economic condition is further
aggravated by the poor caribOu yield 1ate1y Any new facilities

should be carefully planned to meet the real needs of the communitv

at a cost they can afford to pay.
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ATKASOOK

A. TLOCATION AND SETTING

Atkasook is on tﬁé WEsﬁ'bank.of ﬁhe Meadé River'ﬁéaf Ikmakrak Lake,
58 miles'sdﬁtb of Barrbﬁ. it is being mofé'fully:developed'as a permament
communiﬁy un&éf tﬁe spdﬁéoféhip-of ﬁhe Arcﬁic Sloﬁe Regional Cofpﬁfétion
and the North Siobe Borougﬁ. Resiaeﬁts are 1iving in tenté”but
cbﬁstfuétioﬁ of the ﬁillagé'has ét;rted. X .. | |

| Prééipitation.avefages abduﬁ'fiéé indhes aﬁnﬁaiiy;.ihcluding ﬁbéut

20 inéﬁes of:snﬁw; Méaﬁ:manthly tempefaturés rangé from about ﬁinus.BO
degrees F iﬁ.winter to 60 dégrees.F.in sﬁmmer. .Ffom.M;j ﬁo'July the sun
never dfops complétely beioé.fhé hdriédn énd ffom ﬁid—ﬁovamﬁer £0 mid-
Januéry never rises compietely above it. High windé:are common. Tﬁe
fiét, ﬁarsh§ térrain ié'uﬂdérléiﬁ by cbﬁtiﬁuOus ﬁerﬁaffost é#cépt fdr
sﬁ;il.éréés adjécent to tﬂé Méadé River aﬁd larger 1ékes. |
B. TRADITIONAL AND PRESENT LAND USE | |

The Meade Rivéf area has tréditidnaiiy been:used for suﬁsiétence
hunting and fiéhiﬁg. sééasonél use is fairiy'high; Bu£ pefmaﬁeﬁﬁ.occupancy
has.beencjust sufficieﬁt.to'qualify Afkasook as a villégé.undér tﬁe.
Alaska Native Claims Settlement Act (ANCSA). .Atéksook had.asﬁbst.office
from 1951 to 1957 under the name of Meade River. A test well for oll
and natural gas was drilled here in August 1950, but only traces of
either were found. A subbituminous coal mine in the area supplied

Barrow with fuel for a short time but it is no longer in operation.
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The village corporation aelectéd land along the Meade River and its
tributaries; however, since the village 1s within the boundaries of
Naval Petroleum Reserve No; 4,'regional selections have not been made
and the regional corporation does not hold title to the subsurface
estate of #illage lands. . Iﬁéfeéd, the regionél éorporation has made in-

lieu selections outside the petroleum reserve,

c. PRESENT WATER SUPPLY AND USE

1. Present Supply

Villagers report three present sources of water: .Ikmakrak
Lake, the Meade River, which 13 used when the lake_is.turbid, and a
small stream that flows parallel to the present aifétrip. In
winter, ice is cut frqm Ikmakrak Lake and thawed, o

2. Water Quality

The river water tasted fine In August 1976 but Qas slightly
yellow. Resident Walter Akpilk said the water undef the riygr.ice
in winter has a reddish cast. These colors may Be caused_by the
presence of iron and humus. Ikmakrak Lake was tu#biﬁ_on ﬁhe.ﬁéy of
our visit because of winda from the west._ Residéﬁté.do not collect
lake water on windy daya, but they said if is cryétél élear dn calm
days. The stream near the airstrip was clear. No bacteriological
data and limited chemical data have been reported (Figure 4).

3. Present Demands

Residents use between one and two gallons of water per person

per day for cooking, drinking, and washing.

13




Figure 4

Atkasook -~ Chemilcal Data

Parameter Meade River
(4/18/76)

Color (platinum coﬁalt units) -
Conductivity 450
pH 7.3
Calcium (mg/1) -
Iron (mg/1) -

Magneéium (mg/1) ' -

Potassium (mg/l) o 1.9
Sodium (mg/l) o ' 6.8
Bicarbonate (mg/l) . 226
Chloride (mg/l) 9.8
Fluoride (mg/l) | . '.i
Nitrate (mg/1) .53
‘Sulfate (mg/l) | | 1.7
Total Hardness (mg/}) 222
Total Dissolved Solids (ﬁg/l) -

Source: U.S. Geological Survey, Water Resources Division, Anchorage
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b.

PRESENT WASTE DISPOSAL

A privy located about 100 feet uphill from Ikmakrak Lake in the new

village serves the residents and some construction wnrkgrsf The danger

of seepage from the privy to the lake, the village's primary water

source 1s apparent. Honey buckets are also used. The old dump'is

located about one-half mile south of the new village and is not clese to

any water sources except the stream by the alrstrip. The new dump is

downstream from the townsite beyond Kigakrak Lake, the proposed segége

lagoon. .

E.

EVALUATION OF WATER SUPPLY AND WASTE DISPOSAL

1. Adequacy of Available Informatien

Information on the water supply at Atkasook is limited. Water
sampling of Tkmakrak Lake by the U.Sf-Geological Survey in January
1976 was limited as most of the lake was frozgn. Studies of water
availability and quality in the lake should be conducted in summer
before a water supply system is deyeloped. The flow of water
hetween Ikmakrak Lake and any adjacent land area or water body that
might be used for solid or liquid waste disposal should be tested.

2. Problems and Limitations

As the village will continue to utilize three current sources
of water for the foreseeable future, it is impérative that their
quality be protected. Ikmakrak Lake 1s in the most immediate
danger since village facilitiles already lie on land sloping towards
the lake. Both the outhouse and some fuel bladders are located on
this slope, and one fuel bladder has already sprung a leak, probably

resulting in some seepage into the lake. Road erosion is also a

15




problem, and any additional road construction shohld'avbid:drainage
into the lake.

3. Future Growth and Mhnégement Recommendations

‘Several alternatives for water supply and waste disposal
Systems were prepared for the North Slope Borough by Crews, MacInnes
and Hoffman (1976). Their designs are based on the construction of
32 houses initially and 16 more later, a school, community center—
vocational education building, public works building, public safety -
building, hotel, and store. They estimated a population of 169
after the first 32 houses were built.

The firm considered more than 50 basic elements and combinations
of water, waste and sewage disposal, and heating and generating
:systems. Many were eliminated during meetings with North Slope
Borough's representatives, Construction Systems Management, and the
U.S. Public Health Service. Finally four possible combinations of -
utility systems were presented in detaill to the borough and the
people of Atkasook. Descriptions of these systems are presented
below:

COMBINED SYSTEM A

Power and Heat (Diesel Generation and 01l Heat Basic System)—

Electricity would be generated by diesel generators and distributed
to all buildings by a plank-covered cable. A diesel generator"
located at the school would provide standby and emergency power.

Heat from the generators would be used to warm the water storage

16




tank and power plant building only. All.other boildings would have
their own oil—fired heeters Coal which can be used in the hesters,
would be the standby fuel for heating all buildings except the

school and community center.

| HAter and Waste (Bssic System With Weter__ﬁ Point, No Fire Protection
inst z*wThe water system would consist of an intake in Ikmakrak
Lake, portsble pipe to a water treatment plant, weter storage tank
of 1,000,000 gnllons capacity, water line in a utilidor to the

school and community center, and a netering point for all other
buildings. Weste disposal would consist of a gravity sewer 1ine in
a utilidor from the school and community center to a holding tank
and pumping station with an outfsll to a lagoon for disposal. |

Other buildings would have separate helding tenks for gray wster
from washing and honey bsgs for bleck vater from toilets which

would be collected by a tank truck, dumped at the central holding
tank, and pumped to the disposal lagoon Solid wastes sould kept
gathered in compacteors or other containers at indinidual.buildings
and hauled away by a garbage truck to a sanltary lsndfill Fire
protection would be limited to fire extinguishers for most buildings,
but the school and community building Would ‘have the added protection
of pumped wster.

COMBINED SYSTEM B

Power and Heat (Diesel Electric Generation and Coal-Fired Central

Heat)~-In this system electricity sould be genersted by diesel

generators as in System A. Power would be distributed in insulated

17




utilidors that would also contain other utility lines. Waste heat
from power generation would be used for heating the power plant
faoillty, utilidors, and the water storage tank. A standby and
emergency diesel generatorswould.be located at the school. Central
heat would be produced by coal—flred b01lers, fuel could be locally
.mlned Heat plpes would Tun to all buildlngs through the utllldors.
. Coal is the standby fuel for all bu11dings except the school and
communlty center. ” o

Water and Waste (Full Utllidor Syste@l—-Water supply 1ntake, treat~

ment and storage would be the same as in System A. 'Water'uould be
dlstributed to all buildings from the storage tank in utilidors.
Water would be constantly warmed and elrculated in the storage tank
to prevent freez1ng Sewer lines would serve all bulldlngs via
utllldors. A vacuum system would allow smaller lines and help
prevent freezing. Sewage would be collected in.a holding tank; and
.pumped to tne disposal lagoon. Solid wastes would be collected and

disposed of as in System A.

COMBINED SYSTEM C

Power and Heat (Coal—Electric Generation and Coal-Fired Central

Egatl——Locally produced coal would fire boilers to produce steam
for turbine-powered generators and hot water for central heat..
Diesel could be used for emergency power at the power plant and
standby and emergency power at the school, : This system has high

installation costs but lower operational costs than System A as

18




well as gdod standby and emergency features. Power and heat would

be distributed as in System B;

Water and Waste -~ Full Utilidor System~-Water supply and'waste
disposal would be the same as System B.

COMBINED SYSTEM D

Power and Heat (Coéi All-Electric Systéﬁ and Waste Héat.RécOVe:y)ww
All power and heat would be éupplied by coal~fired boillers with

steam turbine-generators. Waste heat could be recovered and used

to supplement heat at the school and community center. Other
buildings would be heated electrically. Standby equipment would
include a diesel generator in the power plant and a éecoﬁﬁ in the 
school. Coal is again the sténdby heating fuel for individual
buildings. All power and heat would be distributed through ﬁtiliébré}

Water and Waste ~ Full Utilidor System~-Water supply and waste

disposal would be the same as in System B.

The costs for each of these utility systems are tabulated in
Figure 5, As the conveniencé of the system increases, the initial
cost also rises significantly, however, when yearly operation and
maintenance costs are considered, the increase is nqt-asiéignificant.
Monthly operation and maintenance costs per house (shown in the
 last column of the table) are significéntly less for a fﬁll utilidor
system and central heat than for System A where individual buildings
would be heated by oll-fired furnaces.

Crews, MacInnes, and Hoffman concluded that thé choice;depends

on the degree of convenience desired and the ability to pay initial
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Figure 5

Atkasook - Costs of Utilities System

Combined System First Cost Yearly Financing Yearly Operation Total Yearly Monthly Operation

Cost & Maintenance Cost & Maintenance Cost
Per House

A $1,838,800 5156, 439 584,967 $241,406 $519%

Diesel Electric ' :

Watering Point

No Central Heap

B _ $2,512,750 209,124 $75,801 $284,925 $296

Diesel Electric _ .

Utilidors

Coal Central Heat

C $2,806,250 $226,769 571,963 $298,732 $303 -

Coal Electric . '

Utilidors

Coal Centiral Heat

D _ _$2,637,050 $214,016' $73,134 5287,150 $336.

Coal All Electric ' ' :

Utilidors

Addition for Ice Melting $ 8,718 $12, 500 $ 21,218 5 38

$ 100,000

(or 21¢/gallon)

*Including individuwal oil heat (30 native houses)

Source:

Crews, MacInnes and Hallman, 1976, p. IV-7.




costa, Operation and mmin;gnance costs should receilve careful
conaideration. All aystems require lengthy lead times for bidding,
manufacturing, and trmnaﬁortation before construction ;an_begin.
Unfo:;unately, village leaders were in Barrow to discus§_a
conatruction shutdown when we vialted the viliaée. The viilagg;s
we talked to knew little ;bou;_the alternatives_prgsented by Créws,
_ MacInnes.and Hof fman. Thg construction projéét maﬁgéef told us
that ;hg consultants had not adequately exp;ained.tﬁe ;arioqs'
systems when_they met with regidents. 'Two-thirds qf the monthly _
water apd sewer Opera;;on apd maintenance costs fo: a_village of 32
fa@ilies wqu;d range frqp_$90 to $118 per family,_nqt_including o
hea; costs showp iq.Figure 57 The biggest:peed is fqr_a gafe water
supply and waste diquaal system that the village can afford.” The
feasibili;y;of using coal is grucial_to_implgmgn;ing_any of the
_ prqposednsystgms_apd should be carefully.analy;ed for effects_on

water quality.
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BARROW

A. LOCATION AND SETTING
Barfow.is located on the Chukchi Sea, 10 miles southwest of Point
Barrow.

.'frecipitatidn'averéges five inches annually, ineluding 29 inches of
snow. Mean moﬁtﬁiy temperatures range from minus 25 degrees F in winter
to 44 dégreeé F in summer. Extremes of minus 56 and 78 degrees F have
been recorded. DaYlight is continuous from May 10 to August 10, and the
sun does not rise above the horizon from November 18 to January 23.
Prevailing winds are from the east in summer and the northeast in winter,
but storm winds often come from the west, Barrow is only 22 feet above
sea level, and the hazards of coastal flooding and erosion are high,
particularly near Browerville slightly northeast of Barrow. ?érmafrost
is 1,000 to 1,800 feet deep. The active layer thaws to a depth of one
or two feet annually.

B. TRADITIONAL AND PRESENT LAND USE

The Barrow area historically encompasses the site of two Eskimo
villages, Nuwuk on the point and Utkiakvik. The people have historically
depended on the sea for subsistence, supplemented with hunting and
fishing in inland areas. The village was mentioned as early as 1831 by
Capt. Beechey. 1In 1881 a U.S. meteorological and magnetic research
station was established by Lt. Ray, half a mile northeast of the Native
village. Browerville, founded by Charles D. Brower, developed as a

whaling center and later as a trading post near Ray's station. A post
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office established in 1901 helped the name Barrow become dominant. The
Naval Arctic Research Laboratory (NARL) was founded in 1946. The main
offices of the North Slope Borough government and Arctic Slope Regional
Corporation are located in Barrow, which is the ninth largest community
in Alaska.

Under provisions of the Alaska Natlve Claims Settlement Act the .
village corporation has selected all the lands available in its withdrawal
area except the townsite which is. patented to the U.S5. Bureau of:Laﬁd o
Management as trustee and other withdrawals for the naval research -
facllity and the Barrow gas field..: Since the regional corporation
cannot acquire the subsurface estate to village selections in. the -
petroleum reserve, it has made in-lieu selections outside its boundaries.

Subsistence hunting and fishing continue to be vital_;o the economy
and life-style, aleong with increasing seasonal and full-time employment
for cash income. Whales and seals are seasonally hunted offshore and
waterfowl, caribou, and fish are harvested along the coast and inland.
The Barrow "area of interest" extends from Peard Bay to Harrison Bay im
the east and inland.to Omalik River and includes many traditional and

active fishing and hunting camps.

C. PRESENT WATER SUPPLY AND USE

1. Present Supply:

The Naval Arctic Research Laboratory (NARL) desalinates water
from Imikpuk Lake, which was fresh water until a storm surge flooded

1t 1in 1963. Water is piped to the dining hall and laboratory and
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hauled by truck from the boiler to'sﬁorage'tanks in other buildings.

The U.S. Bureau of Indian Affairs and the U.S. Public Health Service
share a water and sewer system in Barrow that serves the hospital,
school, and employee residences. Raw water from Esatkuat Lagoon is: -
pumped to the plant, distilled, and chlorinated. Some villagers haul -
water or ice from Emaiksoun Lake about four miles south of town. Some
buy it from borough, corporation, or privately operated water trucks,
which obtain it’ from the BIA-PHS distillation plant. - With a four cent -~
per gallon subsidy from the borough, villagers pay about 15 cents per -
gallon. Residents can also purchase untreated water or ice hauled by -

truck from Emaiksoun Lake. -

-2, Water Quality

- $alinity in Esatkuat Lagoon ranges from about 200 to more than
1,000 ppm (Jones 1972).  After distillatiom at the BIA-PHS plant,
total dissolved solids content is negligible. - The water has the-
slightly flat ‘taste characteristic of distilled water, but otherwise
is good. The hotel water, which 1s purchased from the BIA-PHS plant
and stored, tastes bad due to excess chlorination or the pipe
system. Emaiksoun Lake had a total dissolved solids content of 168
mg/1l in September 1961 (Figure 6); organic matter comprised about
25 percent of this (Arnow and Hubbs 1962), Of 51 bacteriological
samples taken since 1970 in varlous locations around the village
(Fdgure 7), 47 showed no coliforms (Alaska Dept. of Health and

Social Services 1976).
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Figure 6

Barrow -~ Chemical Data

Parameter Emaiksoun Lake Esatkuat Lagoon Esatkuat Creek Esatkuat Creek Esatkuat Creek
(9/8/61) (7/10/72) (6/13/73) (7/10/72) (8/29/72)
Color 10 10 40 20 40
(platinum cobalt :
units)
Conductivity 294 1230 53 76 184
{micromhos)
pH 7;1 : 7.6 6.1. 7.1 6.9
Calcium (mg/1) 7 13 3.4 5.8 15
Iron (mg/1) 0.05 0.21 .39 0.11 0.06
Magnesium (mg/1) 6 22 2.1 3.0 7.2
Potassium (mg/1) - 9.8 2.4 0.4 0.8
Sodium (mg/1) 43 190 5.5 4.7 li
Bicarbonate (mg/1l) - 34 11 29 56
Chloride (mg/1) 1 328 11 9.5 21
Fluoride (mg/1) 0.1 0.1 0.0 0.0 0.2
Nitrate (mg/1) 1 0.02 0.02 - 0.01
Sulfate (mg/1) - 53 2.7 0.6 13
Total Hardness 44 122 17 27 67
(mg/1)
Total Dissolved 168 633 34 38 97

Solids (mg/1)

Source: Arnow, G.M. and G.L. Hubbs, 1962, p. 22,
U.S. Geological Survey, 1974, p. 292.
, 1973, pp. 376-~377.




Figure 7

Barrow ~ Bacteriological Data

Date Total GColiform/100 ml. Water Source

4/10/70 0/100 ml. FAA Public Water

4/28/70 0/100 ml. Many non-coliform Cistern at Al's Eskimo Cafe

7/11/73 0/100 ml. Lake at Top of the World Hotel

7/11/73 0/100 ml. Brower's Cafe

7/31/73 0/100 ml. Kitchen Tap at Al's Eskimo Cafe

7/31/73 9/100 ml. Brower's Cafe

8/1/73 0/100 ml. Bathroom Tap at Top of World
Hotel

9/5/73 14/100 ml. Kitchen Tap at Brower's Cafe

9/6/73 2/100 ml. Kitchen at Al's Eskimo Cafe

12/19/73 0/100 ml. Lab Tap PHS Hospital

1/10/74 0/100 ml. Bathroom Tap PHS Hospital

3/24/74 0/100 ml. Bathroom Tap PHS Hospital

8/20/74 0/100 ml. Kitchen Tap PHS Hospital

12/16/74 0/100 ml. Bathroom Tap PHS Public Water

1/6/75 0/100 ml. Lab 121 Sink at NARL

1/10/75 0/100 ml. PHS Water System

1/14/75 0/100 ml. Early Childhood Development
Center Kitchen

1/14/75 0/100 ml. Kitchen Tap at Al's Eskimo Cafe

1/14/75 0/100 ml. Barrow School Kitchen

1/14/75 0/100 ml. Kitchen Tap at Top of World
Hotel

2/6/75 0/100 ml. PHS Hospital

2/20/75 0/100 mil. PHS Water System

4/8/75 0/100 ml. PHS Water System

4/21/75 0/100 ml. Top of World Hotel

4/22/75 0/100 ml. Barrow Public Water

5/6/75 0/100 ml. Barrow Public Water

5/7/75 0/100 ml. NARL Kitchen

7/23/75 0/100 ml. Heavy non-coliform NARL Kitchen

7/29/75 0/100 ml. Brower's Cafe Kitchen Tap

7/29/75 0/100 ml. Few non-coliform Fresh Water Lake at Barrow
Public Water .

7/29/75 1/100 ml. Delivery Truck Barrow Public

: Water .
7/30/75 0/100 ml. Kitchen Tap Top of World Hotel
8/11/75 0/100 ml. Moderate non-coliform PHS Water System
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Fipure 7 continued

Date Total Coliform/100 ml. Water Source

8/26/75 0/100 ml. PHS Hospital

9/15/75 '0/100 ml. PHS Water System

9/30/75 - 0/100 ml. NARL Kitchen Tap .

10/8/75 0/100 ml. 'NARIL, Kitchen Tap

10/20/75 0/100 ml. Coffee Sink Tap at Vocational

' FEducation Building

10/21/75 0/100 ml. Barrow Public Water

10/21/75 0/100 ml. Primary Section-Barrow School

10/21/75 0/100 ml. L _High School Fountain

10/21/75 0/100 ml. Loaded with pon-coliform Kitchen at Top of World Hotel

10/21/75 0/100 m3. 10 Plex Kitchen at Barrow .

School

10/22/75 0/100 ml. PHS Water System ..

10/29/75 0/100 ml. PHS Water System

1/14/76 0/100 m1. House No. 1 at NARL

1/14/76 0/100 ml. U.S5. Weather Service House No.
R NARL . -

1/14/76 0/100 ml. NARL Duplex

1/15/76. 0/100 mi. Lab Sink No. 121 NARL

2/21/76 0/100 mil. PHS Hospital -

3/17/76 0/100 mi. .PHS Hospital

4/1/76 0/100 ml. PHS Hospital

4/7/76 0/100 ml. . o N Lab No. 121 Sink at NARL

4/8/76 0/100 ml. Overgrown with non- ‘High School Fountain

coliform . _ o

4/9/76 0/100 ml. Overgrown with non- 10 Plex Kitchen Tap
o coliform = - Barrow School

5/5/76 0/100 ml. Few non-coliform PHS Hospital

7/14/76 0/100 ml. PHS Water System

8/16/76 0/100 ml. Lab 121 Sink NARL

Source: Alaska Dept. of Health and Soclal Services, Fairbanks.
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3. Present Demands

The per capita water use in Bérrow; exéluding the Naval Arctic
Res-e_a;c:_h:Le_l_bm::at-ox."y, is approximately 10 gallons pé;r day for.about
2,600 péqpléf The water treatment plant procesées 20,000 gpd and
supplies thé.hdépitél, school, and hotel which have flush toilets.
_Récyéled water'is used in the hotel toilets. NARL averages 130

gallons per capita per day for 225 people.

D. PRESENT WASTE DISPOSAL

The city of Barrow and NARL also maintain sepaﬁaté'wagte disposal
systéms. Boyd, Klubek and Boyd (1972) summarized the waéte treatment
methods that NARL has tried since 1946 when solid waste was collected in
55 gallon oil drums and'left on the ice to go out to sea during breakup.
A'health:prbblem developed because some barrels returnéd to the beach,
and this method was aﬁandoned. An insulated S¢wer line was then built
from the galley, bathhouse, laund;y, and 1aboratory into the ocean.
Middle Salt Lagoon was used for solid waste disposal'f?dm 1954 to 1961,
and in 1961 both NARL and the City of Barrow began using.South Salt
Lagoon. Other experiments included toilets flushed by fuel oil which
heated a boiler, tollets flushed by sea water using the old sewer line,
and self-incinerating toilets. When the laboratory was reconstructed in
1969, Middle Salt Lagoon was selected for sewage disposal. Wastewater
from the laboratory is fed intoc a comminutor to pulverize wastes prior
to primary and secondary treatment and discharge into the lagoon.

Kitchen, shower, and washing wastewater are still discharged into the
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ocean in phe sewer linei The Depaftment of:the Navy built an ipciperator
next to Séﬁth Salt Lééoéﬁ_iq the early 197Qs.bﬁg it has never beeﬁ.ﬁsed
due_to ;echnqloéical aﬁd ﬁénééeﬁént.prﬁbie@s énd_lack of operating
_— . RN S S

In the cify of Bérrow, scﬁoél and hoépital sewage 1s treatéd by
extended aeratiomn, chlorinated, and dumped into a sewage lagoon only 10
feec_ﬁrom Esatkuat L;gpqn, the present wgfer sﬁﬁply? Thé seﬁége légoon’
whiéh ié.in.the gentef éf £own, did not sﬁéll the day we wére there? but
the discharge frqm tﬁé treé;ment plant &id. Aécordiné t§ the plan;_
opera;or, thé eff}ugnﬁ colifqrﬁ count was oﬁly 10 tq 20_per lOOIml Eotal
coli£0rm. The daﬁger with tbis_system is thaﬁ spray frpﬁ the plant
ou;fall Wou;dﬂbe pi;ked #p.bf ﬁhe_wind,_tfénsferring.pathoéens.f;qm the
sewége lagoon to tﬁé Qétér suppl} lagqon. .The U.S. Public HealthIService
is Euilding a daﬁ to sﬁift”thé water s;§§ly source ﬁo an uppe?.lagopn,
which éhogld sgpétaqtially redu;e this risk...Tragh ané.héney bucket
wasteé.ére haﬁléd to the dqmp“;ﬁ Soughnéalt Lagéon abéut é mile from the
_E...”EVALUATION OF PRﬁSEﬁT.ﬁAIER SUPPLY.AND WASfE 5ISfOSA#

‘1. Adequacy of Available Informacion

There are a.number_of.reports on the physigalﬁ ;hemical, and
biolqgical ASbeqﬁé pf_the.tgpdfa_ecosfstem_aﬁ Barféw, and thé
period of_rgcord 15 muph 1ongér_an§”gore céns%sﬁeqt thaﬁ_fpr other

_ communities.iﬁ ;he_Arp;icf _Alternative methods_of éugmeptiﬁg the
~water supply and dispoéipg of gastgs_haye.been stuq;edf Planping

documents published since 1970 have identified many city problems,
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énd some of the recomﬁéﬁdations have been impiemented.. (Constrﬁétion
of the dam across Esatkuét Lagoon was optioh'il'in the 1972 Link-
Thompson study.) The solid waste disposal problem still needs to

be resolved, but the data base for Barrow is adequate.

2. ?robiems'énd Limitations

The villagers we talkéd with.did not ekpfeéé stréng feéliﬁgs
either way about the water situation. Some obtained wéter from:tﬁé
lake and some from the plaﬁt. Fred Bfown, U.S. Public Health
Service, said esséntialiy few of the local residents knew of the
Public Health Service's efforts to build a new plant. If the déﬁ
aéross'the'uppEr end of Esatkuat Lagoon is used as a road to trans-
port garbage to South Salt Lagoon dump;:the'new water.supbly.céﬁld
be contaminated. If'there'ié no éiternéte foute, care must be :
taken to pfevént waste materiais from reaching.thé Water'éﬁpply;

3.  Future Growth and Management Recommendations

Fred Brown indicated that the new water treatment sysﬁem
should be'finiéhéa in abdut a féaf. .Plans'Eéll for physiééi—éhemicél
treatment of water obtainéd from the reéervdir about the new dém,
including coégﬁi&ﬁibﬁ,'filﬁration,'and disinfection and a capacity
of 250 gallbhs ﬁer:minuté; The treated water will be stored in a
600, 000 éalloﬁ'taﬁkﬁwhiéh'ﬁili'séfﬁe'as a wateriﬁg point.

This new'sysfeﬁ will be abié to supbly'S,OOO:pedple with 120
galibns of water pef day--ten fiﬁes the present use and twice the

population~-and will cbét'$6;00b,000. A'system that would pipe
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water to individual homes could cost as much as $18,000,000 (Linck-
Thompson 1972), and this amount of money is simply not awvallable.
However, the U.S. Public Health Service is investigating preliminary
engineering feasibility of water and sewer utilidors to serve part
of Barrow.

The water supply can be augmented at minimal expense by using.
snow fences. A study conducted in 1973 (Slaughter et al.) concluded
that water could be produced for a cost of one cent per 0.2 cubic
meters or 52.8 gallons amortized over a ten year period if the only
cost were erecting thé snow fence. ' Snow fences will be used next
winter to increase the amount of snow for meltwater in the reservoir,
and to decrease ice formation, which should reduce the brine content
in the reservoir water.

Water will bégin to flow from the new reservolr in July of"
1977. The utilidor containing the transmission line is almost
completed. After bripne 1z pumped out from under the ice in March
the remalning water should be of lower salinity than that currently
being used, Lower salinity should reduce scaling in the distillation
equipment, -

Unfortunately the problem of waste disposal for Barrow is
still unresolved, and '"honey buckets'" probably will be used for the

foreseeable future.

31




KAKTOVIK

A.  LOCATION ANﬁ SETTING

Kaktovik faces the Beaufort Sea on the north coast of Barter
Island, about 310 miles east of Barrow and 90 miles west of the Alaska-
{anada border. Federal land surrounds the community; a Defense Department
withdrawal (the Barter Island DEW-line site) is on one side and the
Arctic National Wildlife Range is on the other.

Precipitation averages seven inches annually, including 45 inches
of snow. Mean monthly temperatures range from minus 20 degrees F in
winter to 45 degrees F in summer. Extremes of minus 59 and 75 degrees F
have been recorded. The sun never completely falls below the horizon
for two months in summer and never completely rises above it for 72 days
in Wiﬁter.

B. TRADITIONAL AND PRESENT LAND USE

Although the area historically served as a trading place for
the nomadic Eskimos of both Canada (Herschel Island) and Alaska, the
village of Kaktovik is a comparatively new settlement dating back to
about 1923 when a trading post was established. When the Barter Island
DEW line site was established in 1947, the settlement was relocated.

The community was moved again to its present site in the northeast of
Barter Island in August and September 1964,

Hunting, fishing, and trapping activities provide a majority of the

annual village food supply. The main fish and wildlife resources are

caribou, marine mammals, and fish, which are used for both food and
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clothing. Other village wildlife resources include Dall sheep, wolf,

fox, wolverine, ptarmigen, squirrels, and bear. Fish caught from either
the ocean or rivers such as the Jago and Hulahula and the lagoohé include
Arctic cisco, whitefish, Arctic chéi, and grayling. Much of this harvest
comes from within a 30- to 40-mile radius south of the commuﬂity; although
 the Kaktovik "area of inﬁerest" extends along the coast from the Caﬁning
River to the Canadian border and inland to the'Brobks'Rahge and ?éters

and Schrader Lakes. .

' Most of the western part of:the:iéland 18 é militaryuéitﬁdrawal for
the DEW-1ine and White Alice communication station. When this withdrawal
was reduced in size in 1975, the village corporation selected surplus
military'lands ag part of tHEir entitlement under the Aléska Native |
Claims Settlement Act. The'villége also selected landé tfaditidﬁﬁil&
used for subsistence activities from its withdrawal area along the
Beaufort Sea coastline and inland along the Hulahula éﬁd Jago Riféré.
Since these lands were totally within the Arctic National Wildiifé
Réfugé,'the'regional corporation ébﬁld'not étquire the subsﬁrf#ce rights
and selectad equivalent acreage elsewhere. Kaktovik has selected village
deficiency lands in an area west of the Cénﬁing River. |
C. PRESENT WATER SUPPLY AND USE

1. Present Supply

Kaktovik residents obtain almost all their water from a lake
located about seveﬁ;tehths of a mile southwest of the #illage. The
lake appearé'cleér and”clean,'ié.ébdut nine feet deep, and freezes

to a depth of six feet in winter. As long as the ice is less than
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two feet thick, villagers saw completely through it and_remove_
blocks, which are hauled to the homes. After ;he ice thickens,

cracks form.aﬁd the blocks are removed by working around the cracks.
Residents set up a portable pump by the lake when it thaws. Most
people ﬁo haul the water to their homes over a gravel road. Villagers
also obtain wafer by melting glacial sea ice.

2. Water Quality

The lake water tastes good in the summer. The total dissolwved
solids level in the lake (Figure 8) ranged from 49 mg/l ip spring
tp 853 mg/l in December (ArnOW_and_Hubbs 1962) . Since the lgke_
freezés almost completely th;ough in winter,.the residual water is
brackish and muddy; hqwever, the DEW-line station use it year-
round. The quality of water from glacial ice is excellgnt: It is
sometimes covered with a layer of c10ud§ sea ice which must b?;
chopped off before melting.

Sévén out of nine samples tested (Figure 9) for total coliforms
were negative; the water container at the school had 200 coliform/lOO
ml waﬁer in May 1976.(Alaska ﬁept. of Health and Social Services
1976). o

3. Present Demands

Present usage by.the 123 residents appears to be abﬁut two
gallons per capita pér day in individual homes. Consumption is
probébiy higher at the school which has the convenience of interior
piping. Some homes have sforage tanks inside thaf can hold several
ﬁundred gallons; The ﬁayor sald he 1s building his own interior

piping system.
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Figure 8

Kaktovik - Chemical Data

Lakel

Lake

Parameter Lake
4/20/61 10/12/61 12/22/61
Color 5 s a0
(platinum cobalt units)
Conductivity 49 533 853
(micromhos) . :
pH | 7.9 7.2 7.6
Caletum (mg/l) 1 36 80
Iron (mg/l) 0.5 0.2 0.1
Magnesium {(mg/1) 6. 14 14 -
Potassium (mg/1) - - -
Sodium {mg/1) 6 5 42
Bicarbonate (mg/l) - - -
Chloride (mg/1) 10 113 205
Fluoride (mg/1) 0.15 0.1 0.3
Nitrate (mg/1) 1 1 1
Sulfate (mg/1) - - -
Total Hardness (mg/1) 28 147 260
Total Dissolved Solids 40 350 813

(mg/1)

Source: Arnow, G.M., and G.L. Hubbs, 1962, p. 22.
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Figure 9

Kaktovik - Bacteriological Data

Date Total Coliform/100 ml. Water Source

12/2/70 0/100 ml. . Lake -

12/4/70 11/100 ml. Lake

12/15/70 0/100 ml. Lake o .
12/15/70 0/100 ml. Public Drinking Fountain - -
8/28/75 0/100 ml. Moderate non-coliform BIA Day School Kitchen
11/14/75 0/100 ml. BIA Day School Kitchen
4/6/76 0/100 ml. Storage Tanks at School
5/20/76 0/100 ml. Few non-coliform BIA Day School Kitchen
5/20/76 200/100 ml. Water Container at School
Source: Alaska Dept. of Health and Social Services, Fairbanks.
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The 80 people at the DEW line station use 60 gallona per

caplta per day.
D. PRESENT WASTE DISPOSAL

Honey buckets and trash are dumped into the DEW-line dump at the
edge of the ocean about one-half mile west of the villagei' Unfortunately,
a lot of these wastes washed out to the sea, and some can be seen along
the beaches. According to Herman Aishanna, DEW-line site authorities
had agreed to keep the trash covered with gravel but have not béen doing
so. We noticed no obvious odors when we visited the dump on August 4.
E. EVALUATION OF PRESENT WATER SUPPLY AND WASTE DISPOSAL

1. Adequacy of Availlable Information

Because Barter Island is a DEW-line site, eome'data.éxist on
precipitation, ice thickness, flooding, and geology that are adequate
for planning purposes. Studies performed at Barrow, such as those
for augmenting the water supply by snow fencing, would be applicable

to Kaktovik.

2. Problems and Limitations

Villagers we talked with understood the high costs involved in
upgrading water and sewer systems. The mayor wants to have piping
in the homes with individual storage tanks, and he and others
mentioned thelr desire for a tank truck to keep them supplied.
Honey buckets are considered the only economical solution for
sewage at the moment, but a new dump slte should be considered.
Unfortunately, this would probably involve some road construction,

Contamination of the lake 1s of critical concern for the villagers.
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Camping and construction are prohibited around the shores to maintain

its quality.

3. Future Growth and Maéggement Recommendations

The lake must be protected at all costs because it is Kaktovik's
only water supply. If it is kept clean, any future water treatment
can be kept to a minimum. The supply is adequate for present
demands, but desalination techniques, discussed in more detail in
alternative technologies, should be considered if the demand greatly
increases. The U.S. Public Health Service plans to install a
central watering point with a storage tank in 1978. The tank will
be filled from the lake during the summer to supply the village

with water throughout the winter.
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NUIQSUT

A, LOCATION AND SETTING

Nuiqsut is on the west bank of the Nechelik ghannel of the Colyilie
River delta, 150 miles east of Barrow and 35 miles from the coast._.

Precipitation averages about five inches annually, inc;udigg_aboﬁt
20 inches of snow. Mean monthly temperature range from minus 38 degrees
F in winter to 30 degrees F in summer. The sun never_comp}etely drops
below the horizon from May to July and neﬁer ;omp;qtely rises above it
from mid—November to mid-January. High winds are common. The land has
low relief and extensive flat:marshy_areas overlying_about three fegt of
ice~rich silts. Below this are permangntly frozgn_sénds. The agtive
layer thaws to a depth_qf one to two feet in suﬁmer.
B. TRADITIONAL AND PRESENT LAND USE

Every year the Inupiat Eskimos from the coast and in;erior have
traditionally gathered near Nuiqsut_to_;rade goodg, and phe region
abounds with fish, waterfow;, maripe mammals, caribou, and moose.
Seasonal use is fairly high, but permanent occupancy barely qualified
Nuigsut as. a village.under the Alaska Native Claims Settlement Act. The
presenﬁZVillage and airstrip were cons;ructed in 1974 under the sponsor-
ship of the Arctic Slope Regional Corporation._ Abou; 30 houses have
already been built. Subsistence resources are sti;l_heavily used by the
Nuilgsut people. | o

The village corporation selected lands largely along the_Colville

River and its tributaries and along Harrison Bay. The outer and eastern
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parts of the Colville Delta are state owned. The reglonal corporation
will not acquire subsurface title to any lands selected west of the
Nechelik Channel if they lie within the boundaries of Naval Petroleum
Reserve No. 4. Exact boundaries are under dispute. They will receive
subsurface estate to lands selected outside the petroleum reserve.
C.  PRESENT WATER SUPPLY AND USE
1. Present Supply
In summer the 152 villagers obtain water from a creek that
originates in a lake about 1.5 miles south of the village'and.
paésés between the village and the airstrip before floﬁing into the
Colville. In August the creek is only a few feet wide near its
source, and the average depth in the lake is 12 feet. In winter
villagers cut ice from a 20-foot-deep lake across the Colville
River. Supply appears adequate for the présent level of use.
2. Water Quality
Water quality in the winter supply lake meets most of the U.S.
Public Health Service standards but not the recommended limits for
iron, turbiditﬁg and color. They measured up to 2.3 ppm, 17
jackson turbidity units, and 22 color units in March 1976 (CHoM -
Hill 1976). The Colville River appeared to be muddy in August and
becomes saline in the winter.

3. Present Demands

The few people we interviewed reported very low per capita -
use-—about one gallon per day. This is probably because the water
is hand carried from quite a distance. The resulting drawdown

in the ldke south of the village is negligible.
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D. PRESENT WASTE DISPOSAL o

‘Honey becket wastes and trash_ere supposed to be collected and
trucked to a dump abour_l.S miles eest of the village. In August when
we observed.the craii to the dump it was boégy and rutted because it.
lacks a sand or gravel base. Since the cruck could not reach the eemp,
trash was aCCumulating in the village.
E. EVALUATION OF WATER SUPPLY AND WASTE DISPOSAL

1. Adequacy of Available Information

:Specific information is extremely 1imited.end more comprehensive
surveys oo“the quantity and quality of_exisring.and proposed eeter
supplies_shooie be.conducted. The.movemeot of werer between the
water supply and any land area or water body proposed for solid or

liquid waste disposal should be determined

2. Problems and Limitations
The villagers are living in new buildings but water supply and
waste disposal methods have not improved. Problems regarding the

proposed systems are discussed below.

3. Future Growth and Management Recommendations

The engineering firm of CHpM | Hill prepared a study for U S
Public Health Service and the North Slope Borough concerning water,

sewer, and waste disposal systems for Nuigsut. The final report
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proposes three alternatives for the village. .Tﬁese dééigné Aré
based on a present population of 200 and 50 homes and a projected
population of 400, 122 hoﬁes; and.a school. They are outlined
below: | | |

‘Full Service System——This system would provide running water at

each house, vacuum toilets flushed'ﬁy water, and water for fire
fighting would be continuaily available at adjacent houses. Water
use would average 45 gallons per caﬁité per day.

Cbmmunity—Haﬁl System—-Community haul would use éO galloﬁs per

caplta per day. A village truck'woﬁld'replenish iﬁdividuéi.watéf
tanks at each house, carry away wastewater, and could be easily
regulated'to'eliminate the need for full—serviée ﬁéste diépdsél.
The haul truck could be used fdf fifefighting andIWOuld be.ﬁdfé:
effective than under the individual haul concept. Eitﬁef'honey
buckets or humus toilets would provide for'sanitary'waété disposal.

Individual Haul System--Individual haul facilities would require

the least amount of water, 5 galioﬁé per'capita per day. Wétef for
general household use and fire fighting would be hand carried from
a central watering point in buckets. = Either humus Eoilets or honey
buckets would be used for sanitary.ﬁaéte disﬁdéai;"This system is
the cheapest andhthe leéét subject to failure.ﬁedausé'of.its
simplicity. Atceptance by the community woﬁld; however,.reQuire
that public shower and laundry facllities be included in the school

when it is built.
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The representatives from CH2M~Hill'spent about ‘an hour and a half
explaining the concepts to the villagers, but; as at Atkasook, many of
them did not understand. The villagers may not be able to afford the
more expensive options with operation and maintenance costs ' of up to
$300 per month per familﬁ for 50 homes which is more than they now pay
for rent plus electricity. The individual haul optlon with operation
and maintenance costs of about $70-580 for 50 homes seems more realistic,
The capital required for construction of an individual haul system would
total $2,270,000, about 5%45,400 per home for 50 homes, which is similar
to that for Atkasook. CHoM Hill presents a capital cost per house of
518,600 for both 50 and 122 homes. If cost sharing is anticipated for
the Initial 50 homes, it is not indicated. It is important to note that
discussions between CHpM Hill and North Slope Borough staff and repre-
sentatives revealed that the ultimate development is not expected to
exceed 50 homes, although the ultimate population may reach 400 (CHyM
Hill, 1976. p. 2-2).

Villagers were concerned about potential contamination of the water
supply lake by the sewage lagoon CHZM—Hill proposed to build nearby.

Any slight drawdown of water 1n the supply lake or overflow of the
sewage lagoon during breakup could contaminate the water source. If the
present dump is to be used year-round, a gravel road must be construc—
ted., This will be expensive as the nearest gravel is about six miles

from the village, according to Steve Stephenson, construction head.
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All phases of the water and sewer plan for Nulgsut require further
study to achieve an understanding of what constitutes an acceptable
compromise between costs and services, including the amount of water per

capita provided.

4h




POINT HOPE
A. LOCATION AND SETTING

Point Hope i1s located on the foreland that terminates at Polnt Hope
on the Chukchi Sea coast. The village is situated toward the end of a
low spit-like flat peninéula that juts into the Chukchl Sea for several
miles. The village is about 270 mlles north of Nome, 330 miles southwest
of Barrow, and 570 miles northwest of Fairbanks.

Precipitation averages 10 inches annually, including 36 inches ﬁf
snow. The climate is maritime subarctic. Mean monthly temperatures
range from minus 16 degrees F 1n winter to 49 degrees F in summer.
Extremes of minus 49 and 72 degrees F have been recorded. High velocity
winds are frequent. The active permafrost layer thaws to a depth of 45
feet in summer.

Point Hope is exposed to the full force of storms from the north,
west, and south. The village has been flooded several times by storm
surges In the Chukchi Sea. A U.S. Army Corps of Engineers study determined
that the peninsula was eroding at a rate of about 8.8 feet per year at
Tigara Midden and 8.6 feet per year on the north slde and was growing at
a rate of about 2.9 feet per year on the south side. The study concluded
that the village was in no lmmedlate danger but found the construction
of a seawall economically unfeasible. The study also stated that the
flooding danger would probably increase each year until the village site
eroded away. For these and other reasons the village recently moved to

its new site.
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B, TRADITIONAL AND PRESENT LAND USE

Archaeological investigations indicate that the general vicinity
has been inhabited for about 2,500 years, probably because it is an
exceptionally good location for hunting whales, walrus, and seals. Life
at Point Hope has traditionally revolved around seasonal periods of sea
mammal hunting. Moose, caribou, and freshwater fish are also important
subsistence resources.

The Point Hope "area of interest" extends inland to the headwaters
of the Kukpowruk River and along the coast to Cape Seppings to the south
and Cape Beaufort to the north. Under provisions of the Alaska Native
Claims Settlement Act, the village selected all the available land
within its withdrawal area and from the adjacent village deficiency
area. Regional corporation selections cover additional lands the Point
Hope people use for subsistence activities.

Coal deposits exist in the vicinity of Point Hope. Others more
distant along the Chukchi Sea coast and the Kukpowruk River reportedly
are of high quality for coking purposes. These deposits have not been
thoroughly surveyed, and theilr economic potential is not completely
known. 0il and gas provinces also exist in the area. Exploration for
these resources is underway pursuant to regional corporation and oll

company agreements.
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C. PRESENT WATER SUPPLY AND USE

1. Present Supply

In summer villagere ebtain all thelr water from three shallow dug
wells, one east of the old village (gallery well no. l) and one
west (gallery well no. 2) and the other east of the new village.
The wells are two to four feet deep into the center of the spit.l.
According to Amos Lane, a member of the borough planning commission,
the wells are providing adequate quantities of water. Other '
villagers concurred.

U.S. Public Health Service files indicate that old village
wells were adequate for domestic needs plus filling the school
storage tank. One school employee told us the withdrawal of three.
gallons per minute from the old well to fill the three school tanks
results in no noticeable drawdown. U.S. Public Health Service data
also stated that a trench 10 feet by 3 feet by 20 feet at the new
townsite yielded 50,000 gallons of water in one and one-half days
with no increase in salinity. The U. S. Bureau of Indian Affairs
drilled two wells to between 35 and 50 feet in 196%9. Well log data
is presented in Figure 10.

Villagers haul ice by snowmobile from a lake five miles east
of the new town when the groundwater freezes. Amos Lane told us
that a few years ago the villagers obtalned water from a shallow
well untl)l December by covering it and heating it. This ended when

the fuel supply was exhausted.
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Figure 10

Point Hope = Well Log

Well No. 2 U.S. Bureau of Indian Affairs, Point Hope

Material Thickness (ft.) Depth (ft.)
Frozen gravel and sand 17 17
Frozen medium to fine sand 5 22
Sand and gravel o . 14 _ _ 36
Loose gravel 1.5 37.5
Sand and gravel - salt water 2.5 38

Source: U.S. Geological Survey, Water Resources Division, Anchorage.
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2, Water Quality

The water from the shallow dué ﬁellé looks clear and tastes good.
U.S. Geological Surveywdafa.indicate that although the water near
the surface is fresh, the water 30 feet down is highly saline.

This 1s confirmed by chemical data from the U.S. Bureau of Indian
Affairs wells (Figure 11). A freshwater acquifer is often underlain
by heavier saltwater in coastal areas. The water table is higher

in the center of the spit than along the shores.Amos Lane said -the
direction of groundwater flow appears westerly, which indicates

that the best drinking water socurce is probably the well east of

the new village.

Coliform tests conducted by the Alaska Dept, of Health and Sccial
Services during the last fivg years showed coliform counts of over
20/100 ml in about half the samples (Figure 12). This is well ovér
the U.S5. Public Health Service drinking water standards of less
than 1/100 ml. Recent data obtained by U.S. Army Cold Regions
Research and Engineering Laberatory last summer éonfirms these
earlier results and indicate the surface water to be grossly
contamlnated by coliforms even outside the village sites.

3. Present Demands

Per capita water use is estimated at about two gallons per.day
for the 400 residents. The water is generally hand carried to
individual homes. Since ice must be hauled five miles in winter
per caplta consumption probably declines. The schéol's water
storage of about 100,000 gallons omly lasts until January., It is
kept in a heated bullding and distributed to the classrooms and

teachers quarters in heated utilidors.

49




Figure 11

Point Hope - Chemical Data

Parameter BIA Well BIA Well Gallery Well Gallery Well
No. 1 No. 2 No. 1 No. 2
(11/14/69) (11/14/69) (9/19/72) (9/20/72)
Color 15 15 5 0
{platinum cobalt units)
Conductivity 61, 850 51,400 431 30
(micromhos)
pH 7.5 7.5 8.2 8.2
Calcium (mg/1) 700 480 47 33
Iron (mg/1) 0.06 0.06 0.5 0.04
Magnesium (mg/1) 2,000 1,700 8.0 9.8
Potassium (mg/1) 500 380 2.1 i.9
Sodium {mg/1) 12,000 10,340 29 30
Bicarbonate (mg/1) 360 297 145 110
Chloride (mg/1) 25,200 20,350 61 | 63
Fluoride (mg/1) 0.1 1 0.1 0.0
Nitrate (mg/l) 0.7 0.90 0.6 0.9
Sulfate (mg/1) 760 2,200 10 12
Hardness (mg/1) 9,850 8, 250 151 124
Total Dissolved 41,300 89,660 235 209

Solids (mg/1)

Source: U.S. Geological Survey, Water Resources Division, Anchorage.
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Figure 12

Point Hope - Bacterilological Data

Date Total Coliform/100 ml. Water Source -

3/13/70 0/100 ml. Barrel Tap at Head Start
Program

7/10/71 Too overgrown to count Public Water System

7/20/71 70/100 ml. Public Well

7/20/71 100 colonies/100 ml. Pyblic Well .

7/20/71 Over 25/100 ml. overgrown by Public Well

other bacteria T e

7/20/71 70/100 ml, Public Well

7/20/71 - Too overgrown to count Public Well:

10/18/72 0/100 ml. School Tap

4/24/75 71/100 ml. 55 Gallon Drum in Kitchen at
Rock's Coffee Shop

4/26/75 0/100 mi. - School Kitchen: -

4/26/75 0/100 ml. Head Start Program

10/22/75 0/100 ml. Moderate non-coliform School Kitchen:

10/24/75 0/100 ml. School Kitchen

3/20/76 0/100 ml. School Kitchen

7/20/76 Tooc overgrown to count Public Well

7/20/76 Over 20/100 ml. overgrown with Public Well .

non-coliform
Source: Alaska Dept. of Health and Soclal Services, Fairbanks.
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D. .PRESENT WASTE DISPOSAL

The dump just west of ﬁhé old ﬁillage is being phased ocut. Current
plans call for the use of gravél pits southeast of the new village as
the new disposal sites for both trash and honey buckets, Some individual
homes and the schooi ﬁsé’privies.

One school.ﬁorkef,.Sid Keith, said one pit foureref by four
feet by three feét could hold all thé ﬁuman wastes from the school
for three yearé;- The.two school privies we saw were saturated.
Much of the waste water from the school is simply on the ground,
forming:ﬁglécial" ice in the winter, but all traces of this disappear
from the gurface.bﬁ the end of summer. Waste disposal in this case
is aided by.ﬁﬁe ﬁighi& permeable gravel subsurface. |
E. EVALUATION 6F WATER SUPPLY AND WASTE DISPOSALT'-i.

1. Adequacy of Available Information

Much of the data on Point Hope are unpublished or in studies
completed in 1976. Although the water supply is adequate, the
bacteriological quality is questionable. Present data are not
sufficient to determine whether drinking water is adequately protected
from pathogen movement from cuthouses and the dump.

2. Problems and Limitations

Villagers do not seem to mind hauling water to their homes in
summer, but they want to improve the situation in winter. Sid
Reith stated that he thought the use of privies and percolation of
decaying matter into the surrounding subsurface during the summer
months were an adequate method of human waste disposal, but he

agreed that the water supply had to be closely watched for contami-
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nation. He was vehemently against the idea of Installing

sophisticated water supply or waste disposal systems in the Arctic.
Amos Lane was concerned that the well west of the new village

might become contaminated hecause of the westerly groundwater flow,

3.  Future Growth and Mapagement Recommendations

With heat, a well could be kept open much of the winter. Dan

Rogness, U.S. Public Health Service, was skeptical about keeping it

operable past January, bhut. this would significantly shorten the
time that ice has to be hauled from Teshepak Lake.

;. The extensive gravel ‘deposits on the spit minimize disruption
of the enviromment.  This type of subsurface strata might also
permit underground disposal of sewage if the strata.allowed some
groundwater percolation without extensive flows.  The rate of
“contaminant die-off in such an environment requires investigatiom.

More:-attention should be given to water quality, particularly

v+ bacterial contamination. The pattern of groundwater flow should be

determined to optimize well: locatlons and minimize the danger of
contamination from outhouses or from the dump. Wells should be
covered and hand or windmill-operated pumps installed. .The U.S.
Public Health Service plans to construct a shallow. test well in:
the new village site: this summer. TIf the recharge of water is.
adequate;. this will be converted to a permanent well and a storage

tank will be constructed.
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- POINT LAY

A, LOCATION AND SETTING

The old village of Point Lay i1s located on a éravel barrier island
near the Chukchi Sea about 300 miles southwest of Barrow and 150 miles
northeast of Point Hope. Point Lay is one of the traditiecnmal Inupiat
villages identified in the Alaska Native Claims Settlement Act. To
facilitate access, the village moved to a new site near the mouth
of the Kokolik River in 1974 under the sponsorship of the Arctic Slope
Regional Corporation. PFlans are being finalized to relocate again to a
site adjacent to the DEW-line station and alrstrip across the bay from
the barrier island where the village originated.

Precipitation averages seven inches annually, including:21:inches
of snow. The climate is subarctic maritime. Mean monthly temperatures
range from minus 27 degrees F in winter to 53 degrees F in summer.
Extremes of minus 55 and 78 degrees F have been recorded. The sun never
completely drops below the horizon for two months in summer nor. completely
rises above it for 72 days in winter. Prevailing winds are from the
east except in winter when they blow from the northeast.

B. TRADITIONAL AND PRESENT LAND USE

The people of Polnt Lay have traditionally:depended on the products
of the sea for their livelihood and to a large extent they still do.
Seal, walrus, and occasionally whales are hunted offshore. Waterfowl,
caribou, squirrel, and marmot are hunted inland, and wolf, fox, and
wolverine are trapped for thelr fur. Several fish camps are located

along the inland rivers.
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Village and regional land selections éncompass tﬁe entire village
withdrawal area, and most of the other lands between the naval petroleum
reserve boundary aqd ;he_sea have also been selected by the regional
co;pofation. A iand e£chaﬁgé.is pendihg:wiph_the Statef The milifa;y
DEW-1ine site withdrawal'still exists but has diminished in size.

c. PRESENT WATER SUPPLY AND USE

1. Present Supply

Villagers haul water from the Kokolik River upstream from the,
communlty site in summer and cut ice from a lake across the
river in winter. When the river gets saline because of
onshore winds or other causes, the villagers obtaln water
further upstream. Resident Willy Tukrook said they sometimes -
obtain water in summer and ice for thawing in winter from:-
several small lakes east of the village. From the absence of
tracks to them, we surmised that they are not used much, at
least in summer.

2. Water Quality

From the air the Kokolik River looked turbid in the vicinity:
of the village. The village site is certainly close enough to the
sea for saline intrusion. An individual at the DEW-line site said
the lake from which they obtain their water also gets tufBid.at..
times. In 1961 the river had a total dissolved solids content of
224'mg/iﬁ(Figdré 13),.organic'méttér was iOl and chioride 51 mg/1,
respectively (Arnow and Hubbs 1962). Samples taken at the school
(Flgure 14) should no coliform (Alaska Dept. of Health and Socilal

Services 1976).

55




Figure 13

Point Lay -~ Chemical Data

Parameter Kokolik River Kokolik River

Lake

(6/24/61) (8/22/61) (4/15/76)
Color 10 25 -
{platinum cobalt units) |
Conductivity 320 .95 700
(micromhos) :
pH - - 7.7 7.5 6.8
Calcium (mg/1) ' 23 : 5 -
Iron (mg/l) ' 0.1 0.1 -
Magnesium (mg/1) 23 ' 11 -
Potassium (mg/1) - - 3.4
Sodium (mg/1) : : 30 ' C 6 57
Bicarbonate (mg/1) - o= 264
Chloride (mg/l) 51 : : 10 110
Fluoride (mg/l) 0.1 : 0.1 0.1
Nitrate (mg/1) 1 1 0.17
Sulfate (mg/1) - - 1.7
Hardness (mg/1) 156 60 270
Total Dissolved - 224 84 -

Solids (mg/1)

Source: Arnow, G.M. and G.L. Hubbs, 1962, p. 22.

U.8. Geological Survey, Water Resources Division, Anchorage.
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Figure 14

Point Lay - Bacteriological Data

Date Total Coliform/100 ml. Water Source

10/27/75 Broken in Transit = .. School

12/22/75 Broken in Transit School

3/17/76 _ 0/100 ml. Few non-coliform Water Storage Tank -at School

4/29/76 0/100 ml. Overgrown with non- Igloo Type Container at School
- coliform o L -

4/29/76 0/100 ml. Overgrown with non- Igloo in North Classroom

coliform - at School

Source: Alaska Dept. of Health and Social Services, Fairbanks.
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3. Present Demands

Since almost all the 51 villagefs were iiviﬁg on the barrier
island at the briginai siﬁe this summer, riﬁer.water had to be
transported several miles by boat, which kept consumption down
to an estimated fWo‘gallons per capita per.day. We:éaw no storage
tanks larger than about 10 galloqé in individual homes. At
the DEW—iihé station 15 people use 33 gallons per peréon per
day. : B .. : _ .

D, PRESENT WASTE DISPOSAL
All wastes from the old village on the barrier bar are dumped about
one-half mile north of the village on the bar. Individual privies
are sometimes used. The dump site for the new villapge, where
virtually no one lives in summer, is about three-tenths of a mile
east of the new village.
E. EVALUATION OF WATER SUPPLY AND WASTE DISPOSAL

1. Adequacy of Available Information

Basic data and detailed information for Point Lay are
lacking. However, information on water supply and waste
disposal systems for other communities is pertinent.

2. Problems and Limitations

Most of the villagers we talked with did not seem to mind
hauling water from the river upstream of the new village in the
summer and cutting ice from the lake in winter, especially, as Willy
Tukrook commented, if the alternative is a high monthly operation
and maintenance cost for a modern system., He and Bill Tracey, the

mayor, sald the villagers cannot afford running water, but they
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would 1ike to have a Bombardier tracked vehicle to haul ice and
water to individual homes.

The residents were unhappy about moving to a new village. -
They liked living on the island especilally in the summer. Besides
being close to one source of food, the ocean, they appreciated the
smaller numbers of mosquitoes on the island. The drier ground also
created easier walking conditions on the island.

Conversely, they enjoy having access to the phone-and movies
at the DEW-line site., Two women from Wainwright who had used the ™
laundry-water facility at Alaska Village Deménstratidn Project: - .
appreciated the convenience and Willy Tukrook expressed interest in
building such a facility at Polat Lay.

3. Future Growth and Manasement Recommendations '

The village is only prepared to modernize its water and sewage
system if it can pay the costs. Even using a vehicle to haul water
might necessitate bullding some gravel roads, and thils might be too
expensive. Since some people like to live in the old village in
summer, perhaps some provision should be made for thelr needs too,

An ipsulated storage tank could be filled in summer using
temporary plpé laid from the water source to the tank, which could
be used as a watering point year-round. No utilidor would be-
needed, and operation and maintenance costs would be low. The new
village already has a windmill, and perhaps one could also be used

to pump water in the summer.
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WAINWRIGHT

A.  LOCATION AND SETTING

Wainwright is located on the Chukchi Sea coast, three miles north-
east of the estuary of the Kuk River, and about 100 miles southwest of
Barrow.

Precipitation averages six inches annually, including 12 inches of
snow. The climate is polarmaritime. Mean annual temperatures range
from minus 26 degrees F in winter to 59 degrees F in summer. FExtremes
of minus 56 and 80 degrees F have been recorded. The sun never completely
drops below the horizon for two months in summer nor completely rises
above if for two months in winter. Prevailing winds are easterly.
Permafrost is continuous, and the active layer thaws to a depth of only

six inches in summer.

B. TRADITIONAL AND PRESENT LAND USE

. Wailnwright has traditionally been a sealing and whaling village,
and 1t still depends on these marine resources to a larpe extent.
Beluga and bowhead whale, seal, and walrus are supplemented by caribou,
whitefish, trout, tom cod, and waterfowl. Income is also obtained from
the pelts of wolf, fox, and wolverine, ivory carving and skin sewing.

Several historic village sites have existed between Wainwright

Inlet and the sea. A post office was established at the present site in
1916. A fur trading post started by Charles D. Brower before World War

IT.
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Coal has been mined In the area in the past. The closest mine is
seven miles from the village, and it and several.qtheré ﬁroduéed coai to
heat the village. Today most Wainwright_homes are.hgatea by fuel oil.

.Under provisions of the Alaska Naﬁive Claims.Septiement Act the
village has selected most of the lands in its withdrawal area,.expeﬁt a
military_withdrawal for the DEW-line site. Subsurface rigﬁté to.village
lands were not %cqgired by the_regiénal cofporatiqn.becaﬁsé Waiﬁwright
is located inside Naval Petroleum Reserve No. 4. in;lieu landé ha?e
been_seleqted elsevhere.

C. PRESENT WA?E%ISUPPLY AND USE

1. Present Supply

Water was hggled from a lake about one and a half ﬁiles south-
wgst of the villagg.in the summer and ice cut in fhe winter p:ior
to.the_1972 const:ﬁction of U.S._Envirpnmental_?;otectiaﬁ Agency's
Alaska Village Demonstpation P;ojeqt._ The }ake was ﬁsed_agaiﬁ.
aftgr_the facility was destroyed_by_fire in Noﬁemﬁer 1973f ﬁ§w that
it is rebuilt, most_viilagers pbtain wéter from é 1,000,900 gallon
storage tank with a nine month storage_gapaci;y. At the.énd of
gach Summer_water.is pumped frq@_the lake into the_ténk to supply
the village throughout the winter. The Alaska Village Demon§;rati0n
Project (AVDP) were'authprized by Sect. 113 of PL 92-55 té Qémonstrate
how sanitary condiﬁions in Alaskan Sative villaggs coul& ﬁénimﬁroved.
The critical céncepts at both the.Emmonak and Walnwright projegts

are central community facilities and water conservation.
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2.  Water Quality

According to Bafry Reid of the U.S. Environmental ?rdtet;ion'
Agency, the lake water is very clean with negligible salinity
(Figure 15). The total dissolved solids content is about 200 mg/l
(Arnow and Hubbs 1962). Ten samples of tap water taken for one and
a2 half yéars (Figure 16) at the school showed no coliforms (Alaska
Depérﬁment of Health and Social Services 1976). A few villagersi'
still rely almost entirely on blocks of ice from the lake for their
drinking water. The dice is stored in cold cellars and melted as’
needed. These residents prefer the taste of the meifed ide to the
chlorinated water from the tank.

' Potable water at the AVDP facility is treated with the carbon
filtration method and chlorinated. Plant capacity for potable
water for drinking, showérs,'laundry, and tollets is 12,000 gallons
per day with 5,000 gallons of storage provided. Effluent water
from the showers and laﬁndry,.célled gray water, is reéytléd:an
average of two and one-half times. Gray water treatment includes
disihfeétion; flocculation aﬁd'sedimentaﬁién; sand filtration,
carbon filtration, and post chlorination. The treated effluent can
‘then be reused in laundry and tollets and is available for fire
'protection. A maximum of 25,000 galloﬁs of gray water can be
treated each day, with 5,000 gallons of storage provided for untreated

gray water.
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Figure 15 . .-

Wainwright - Chemical Data

Parameter o N Lake Lake Lake Lake :
5 . (8/17/61) (10/2/70) (10/2/70) (4/15/76)
Color .;i'. .:'--: | f;f 10 20 *: : 50 | -
(platinum'cqﬁalt'unitg)'“".._ SRR : X | :
Conductivity . . 340 . 472 199 375
(nicromhos) o ; : N : IR L
o T e 68 o eus | 6.0
Caleium (mg/1) w1 5.0 e
Iron (mg/1) o214 13 -
Magnesium (mg/1) 10 9.9 5.8 -
Potassium (mg/1) - 2.3 1.3 2.7
Sodium (mg/1) a3 60 22 32
Bicarbonate (mg/1) - 48 20 50
Chloride (mg/1) 88 114 45 94
Fluoride (mg/1) 0.2 0.2 0.1 0.1
Nitrate (mg/1) 1 0.4 1.1 .31
Sulfate (mg/l) - | 5.7 1.6 5.2
Hardness (mg/1) 66 76 36 100
Total Dissolved 215 233 92 -

Source: Armow, G.M. and G.L. Hubbs, 1962, p. 22
U.S. Geological Survey, Water Resources Division, Anchorage.
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Figure 16

Wainwright - Bacterlological Data

Total Coliform/100 ml. Water

Source

Date

1/15/75 0/100 ml. . Walnwright Head Start .
4/3/75 - 0/100 ml. Kitchen Tap at School
5/27/75 0/100 ml. BIA Day School Kitchen Tap
9/11/75 0/100 ml. . Kitchen Tap at School
9/26/75 0/100 ml. Overgrown non-coliform BIA Day School Kitchen Tap
10/22/75 0/100 ml. Few non-coliform Janitor Sink at School
11/18/75 0/100 ml. Many non-coliform Wainwright Head Start
1/29/76 0/100 ml., Few non-coliform Kitchen Tap at School
2/26/76 0/100 ml. BIA Day School

5/4/76 0/100 ml. Moderate non-coliform BIA Day School

Source: Alaska Dept. of Health and Soclal Services, Failrbanks.

64




3. Present Demands

The'preﬁious use of water from the AVDP facility averaged
about 21,000 gallons per month, or about two gallons per capita per
day for the 400 residents. About half of this went to the. school
and half to households. This figure did not include water for -
laundry, showering, or toilets at the facility or the ice hauled by
hand. Since the water at the facility was recycled and low flow
showers were timed (saunas were avallable for warming up), per -
capita use was still a low four gallons per day. Use at the DEW-
line station is 33 gallons per capita per day for 15 people.
D. PRESENT WASTE DISPOSAL

Honey buckets ‘are used for disposal of human excreta and hauled
with trash via Bombardier (tracked) vehicles to a dump about four miles
northeast of the village. Blackwater wastes from the six recirculating
chemical toilets in the AVDP facility were originally incinerated.
However, the incinerator was destroyed by fire in November 1973. 1In the
reconstructed facility, the wastes are treated blologically wvia extended
aeration and lime disinfection. Sludge from both the blackwater and
graywater treatment systems 1s hauled to a dump site. - The sewage effluent
and excess gray water is dumped onto the sand near the ocean.
E. EVALUATION OF WATER SUPPLY AND WASTE DISPOSAL -

1. Adequacy of Available Information

Wainwright has the most detailed and up-to-date published

information on cold climate water supply and waste treatment systems.
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Problems of installation, maintenance, and operater training have
been assessed and should be considered by other villages.
2. Problems and Limitations _ .
The villagers whom we talked with were hapéy with the first
Alaska Village Demonstration Project facility and are looking._
forward to the second resuming operation. Even those who obtained
their drinking water by hauling ice from the lake still used the
facility for doing the laundry and showering. Villagers all thought
the service charge of four to six cents per gallon was reasonable.
Performance of the AVDP gray water treatment system has not
been consistent in the past. Removal efficiencies of more than 97
percent of the chemical oxygen demand (COD) and suspended solids
have been reported, but the plant has also had periods of poor
performance due to bilological growth and decomposition in the
accumulated sludges. Long term performance and reliability cannot
be assessed until the new facility is fully operational.

3. Future Growth and Management Recommendations

Any future plans for village expansion must be considered with
care, When the U.S. Environmental Protection Agency designed the
Alaska Village Demenstration Project, single phase current was the
only source available. Now, the borough has installed a three
phase system ian the new school.

If the North Slope Borough constructs a power plant adjacent
to the AVDP, large quantities of waste heat will be available, and

the reconstructed plant is designed for this eventuality. Such
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integration.of facilities offers some promise for an economical
water and waste treatment, system, especially if a local source of
fuel 1s developed.: The present system is ﬁowered by a 50 kilowatt:
diesel generator. Much of the waste heat recovered from the exhaust
stack 1s used for héating the utilidor which carries potable water .
to and waste water from the school. At an efficlency of 40 percent,
this system should save almost 2,400 gallons of fuel per vear

(Puchtler and Reid 1976).
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ALTERNATIVE TECHNOLOGIES

No single solution exists for arctic water supply and waste disposal
problems. Each community presents a unique éhysical and social environment,
and every community has different levels of financial resources and tech-
nological knowledge. Where to obtaln water, what type of treatment will
it require, and how to dispose of both liquid and solid sewage wastes are
the first questions that need to be answered in any water and sewage plan.
Understanding the suitability of various systems for particular applications
ia prerequisite to developing water supply or waste disposal facilities.

Water Treatment

Most communities know where the best water source in their area is
and are already using it. A secondary source may be necessary if demand
rises. Water quality should be checked perlodically, and it should meet
the water quality standards set for various uses by the U.5. Public Health
Service, the U.S. Envirommental Protection Agency, and the Alaska Department
of Environmental Conservation, Obtaining drinking water of adequate chemical
quality can reduce costs in developing arctic water supplies. Potable
water should be disinfected or fiitered to eliminate problems related to
biological quality, as all surface water sources are subject to bacterio-
logical contamination. A recent report (Sargent et al. 1976) indicated
that about half the rural villages in Alaska need immediate improvement
to thelr domestic water supplles. Thila same percentage was found to be
in severe danger of contaminating natural waters with untreated sewage.

Many water treatment processes may be sultable for use in the Arctic.

Chemical treatment includes coagulation and disinfection, while physical
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treatment includes aeration, sedimentation, flotation, and filtrationm.
In addition to these basic”processes, there are advanced processes such as
activated carbon, distillation, ilon exchange, reverse OSmosis. electro—
dialysis, freezing, and desalination.. Chemicals used in water treatment
must be protected from moisture and used in the proper quantities to be
effective. As much as 10 times the amount of chlorine may be required to
disinrect:the same anount of water at 38 degrees F as at 72 degrees F. -

| .Many Alaskan waters are high in iron and manganese. .Excessive.amounts
of these materials are aesthetically objectionable rather than a health |
problem, and the removal process is expensive in small cormunities (Ryan
197da5 IIAt Akiachak, the.iron content was reduced fron 174 to .4 mg/l by
aeration followed by batch lime treatment and sedimentation (Alter 1969 b)
The amount of chemicals required for coagulation of iron and manganese
compounds in the Fairbanks area is redueed by warmlng the.waters to 60
degrees F and adjusting the pH (Alter 1969 b) If the iron is.complexed
with organics, aeration and sedimentation are not effective, but Kim (1973)
found that color and organics could be removed by using_synthetlc resinous
absorbents._ | | | - | o - -

Although conventional water treatment processes remove most suspended

solids, advanced processes are required to treat brackish and saline waters.
Both NARI, and the City of Barrow are using distillation. Several 1, 000 gallon
per day reverse osmosis units have been tested by the U.5. Publlc Health
Service with varying degrees of success (Kim 1973). The complex vapor
compression units used at Kotzebue and by the City of Barrow are difficult

to maintain in such isolated regions.
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A new ion exchange procees has recently been developed in Austraiia
that can reduce salt concentrations up to B0 percent at costs competitive
with reverse osmosis and electrodialysis for total dissolved salt comncen-
trations less than 3,000 mg/l (Caimon and Gold 1976). For a i.Z million
gallon per day plant, the salinity was reduced from 2,314 to 500 mg/l at
a yield of 72 percent. The operating costs were 42¢/1,000 gallons.with
fuel costing 6¢/200,000 BTIU to malntain the water at 90 degrees.c;. These
costs, notahly fuel, would be higher fof the.Afctic, hut no.chemicais are -
required to regenerate the.ion exchange resin, ae in reverse osmosis units.

Freezing can also reduce salt concentrations. Studies performed by
Harker and Cohen (1972) showed that batch—freeae desaiination could produce
brackish water with only seven percent of the original salinity after tﬁo
months and less than 500 mg/1 dissolved solids after a second freezing..
The total costs, excluding delivery, were about $30/1 000 gallons.
Batch-freezing systems need much 1ess maintenance than reverse ‘osmosis or
distillation systems. Aftef the pumping'operations are.completed; no
additional'manpower, equipment, or fuel is required as the salt migrates
out of the ice. The other systems contaln sophisticated switches; relays,
and valves. The freezing system does require.nore initial capital, however,
because of the cost of the large storage tank to hold the melt water.

Unfortunately, other types of desalination systems are probably not
feasible in smell villages.because of their complexity, energy requirements,
and expense. However, desalination methods could be useful for industfy.
Industrial workers would presumably have the.ekills to maintain and opetate

such a4 plant, and industrial overhead coets might absorb.operational
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expenses. Elsewhere in the United States, the energy costs for treating
seawater are much larger than those for treating surface and groundwater
sources where the dissolved solids levels are not excessive. For enample,

a six-effect evaporator or a secondarr—refrigerant freezing system would
require 60 kwhr/1, 000 gallons (Iammartino 1975) compared to 8 kwhr/l 000
gallons for treating muniCipal wastewater by physical—chemical means (Garber
et al. 1975). The latter is presumed to be on the same order as uater.
treatment. o - | |

Waste Treatment

Sewage treatment methods.used for wastewater purlfication range.tron
some phys1cal~chem1ca1 operations to biological processes or combinatlons
of both, Phy51cal~chemical operations are not normally used in.cold regions
because of the operatlng complex1ty and the unavailability of the required
chemicals. Alyeska operates physical—chemical plants in some of its camps,
and even they found it took a long time to get the facilities operatlng
properly and that costs were very high (Alyeska Pipeline Serv1ce Company
1975). (hemicals, particularly chlorine, are common disinfectants in eold
regions (Alter 1969 aj), but at temperatures near freezing,.high concentrations
and extremely long contact tlmes are required. Coagulation may be enhanced
by 1ow temperatures, but sedimentation and filtration are retarded because
of increased viscosity. Skimming tanks for the removal of grease and oil
_operate more eff1c1ently at cold temperatures, however, screening operations
can be hampered by icing and the formation of frazil ice in the channel

following the secreen unless the screen is heated.
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A.variéfy”of biﬁlogiéal éreatment ﬁroéesseé ié uéed in northern
reéiéns;” in ordef 6f incfeaéing complexity, they are: septic systems,
facﬁlfative lagoons, aerated lagoons, rbtating biological discs, and the
activéfed sludge.process. Cold temperaturés retard anaerobic processes
m&ét éiégifiéantly (Altef 1969 a), so éeptic systems and facultétiﬁe iagoons
ﬁéually.heed to bé.heatéd; Septic tank—-leach field combinations can work
weli under ce?tain condiﬁibns (Chanlett 1973). In the Arctic, such a
combination may be suitable if permafrost-free gravel can be used fdr a
drain field. Unfortunately, such gravel areas normally occur near bodies
ﬁf wéter tﬁat the.léééhate.wauld poliute or the gravels are thawed only
during éummer.

.ﬁéduéﬁigh.of BDD.(bioéhemicél éiygén demand) in a facultative pond
:with:én algal surface 1ayer may approach 80 percent during certain times
.of the year (Tchoﬁanoglods 1975). Efficiency dfops drastically, howévér,
duriﬁg céld ﬁ&nfhs and &ﬁring periods of rising sludge or algél blooms in
tﬁénéﬁﬁmér. To ﬁaintéin effiéiency; wastes must be stored during the
wintér, eiﬁﬁér in hoiding tanks or in the pond under the ice.'.In addition,
.it isrnot.ainYS poésible t6 construct suiltable ponds in permafrost regions.
o Aéfatéd l.ago.ons. are also inoperative during arctic winters and are
.slightl&.moré.cémblek:ﬁhén.facultative pohds because they need oxygeh.
Uusﬁélly, air is injééted thrbﬁgh perforated tubes which oxygenates fhe
Hsu;roundiﬁg water ana.ﬁelps mix the contents of the lagoon. Because oxygen
deébmposeé wastes mofé.rapidly, aerated lagoons provide higher BOD removals
than facultative lagoons.for given detention times, but they are subject

to more operational problems such as clogging of the diffusers. Of the 17
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aerated lagoons now operéting in Alaska (Reid 1975), only the one at::
Palmer consistently meets 1977 EPA standards.

Rotating bioclogical filters and the activated sludge process are two
indoor biological processes already used today in the Arctic. Extended .
aeration is simply a modification of the latter. The chamber for bioclogical
activity in any of these is followed by a clarifier where the solids settle
and form a sludge. The clarifier effluent is discharged after chlorimation,
but most of the sludge is recycled to the aeration or blological-disc tank
to provide a '"seed" for the bacterial cells. The half-submerged circular
discs are filled with bacterial matter and aerate as they rotate. TFor the
first two processes about two to six hours is required in the aeration tank
or 18 to 36 hours for extended aeration. The BOD removal efficiency for
any of these processes can easily exceed 90 percent if properly operéted
(Tchobanaglous 1975). When operated in a heated building, they should
perform as well as those in temperate climates. Furthermore, McKinney (1975)
“‘maintains that a properly operating system can produce an effluent having
5-10 mg/l suspended solids without requiring a filter.

Incinerators have been tried at Wainwright and -Barrow,  but neither
proved satisfactory, * They have been used successfully for solid waste -

'~ disposal at several pipeline camps with proper maintenance.

More information i1s neéeded on pathogen movement and decay In permafrost
soils. Alter (1969 a) pointed out that there is little quantitative knowledge
of these phenomena, even though all sanitary systems presently planned:
or built in the Arctic discharge wastes into the soil, ‘and the biological

and physical state of many cold regions soils precludes the use of normal
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drainage practices for sewage disposal.

Murphy and Greenwood (1971) stated that pathogens survive almost .
indefinitely in the frozen state. However, the superpermafrost layer is
not frozen all the time, and bacteria do decay to some extent during each
thaw period. Several studies (Dyer et al 1945, Caldwell and Parr 1973,
Chanlett 1973) performed in a warmer environment revealed that coliform
bacteria move less than 35 feet, even when a waste disposal pit was in direct
contact with groundwater. The solls were sand loams with some clay, and
the groundwater flow was one to three meters per day. With no groundwatef
flow, coliform bacteria wefe never found more than five feet from a pit.
These and other tests should be performed in permafrost soils. To know the
distance that the water supply would be safe from sewage effluent or solid
waste_leachate is vital information for planning facilities.

Education in sanitary and persomal hygiene and improved medical care
also contribute to better public health. Mitchell (1976) noted that health
lmproved immensely at Fort .Yukon when the people combined sound sanitation
practices with the installation of an infiltration gallery at a watering
point instead of drawing water directly from the Yukon River. Ryan (1973 a)
pointed out that mortality rates for waterbourne diseases are réduced even
further when water distribution and sewage collection systems were provided
in addition to a watering point. This kind of information can help villagers
decide which water and waste disposal system will give them the greatest
benefits in convenience and better health.

Heated sanitation facilities will significantly raise the total operation

and maintenance costs, so salvaging and using waste heat is important. Ryan
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(1973b) poioted out tﬁat.a 60 ku diesel'éeuerator operating at full capaeity
has recoverable waste heat of 270,000 BTU/hour in cooliﬁg'ﬁater ahd”exhaust
gases. Additionally, buildings and utilidors built on permafrost must be
properly insulated 50 they will not thaw the permafrost and collapse. Such
considerations may also prevent the choice of a lagoon as a.treatment process.
Technologlcal suitability is meaningless if the community cannot
adequately finance and maintain the'facility " Both Buzzell (1974) and
Ryan (1973a) suggested that the sophistication of a system should match the
community's ability to operate and maintain it. For example, the advantage
of more effective treatment in an activated.sludge systeﬁ as compared to
a septic system may be lost if it is not properly maintained and operated.
The cost of a facility includes initial capital maintenauce, and operation.
If a village only has to pay for operating costs;.it might choose a different
system than 1f it had to pay for total costs. Ryao.(lglja) poiuted out that
piped water distribution and sewage collection systees cost.more to construct
but they are more convenient and less expensiue to operate thao haul-type
operations. Alyeska Pipeline Service.Company (lQlS) stated that the operating
costs for its sewage treatment plants amount to 2. 9¢/gallon exclusive of fuel
and original capital. If a village used a similar system and had a moderate
sewage discharge of 20-gpcd (gallons per capita per day), the operating
costs would exceed $100/month/family. Statistics like this oay encourage

water conservation practices.
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FORESEEABLE DEVELOPMENTS IMPACTING WATER AND LAND USE ALLOCATIONS

Regional Background

Industrial develépment aﬁd eéonomic growth in the North Slope
Boroﬁgﬁ wiii.deﬁeﬁd on aﬁ array of existing facts and poﬁentials and _
cause néw déman&s oﬁ laﬁd and water resources. Facts about the existing
scene.pfovide a base for cﬁnsidération of changé. Tﬁe following lisf
offeré é Brief descriﬁtion of.gﬁfivities in the area. |

1. A viable borough government gxists.witﬁ areéwide powers.

2. Eight predominénfly.Inﬁpiat villages wi#h.a total population
of 3,500 are.all being affected by extgrnal forces. Each
.commuﬁity wants positive.change and és little negative impact
éé poééisle. In éverall terﬁs they are_adequately handling
théir.oﬁn éffairs in conjunction with borough and Arctic Slope
Regional Corporatian assistance.

3. The interim conveyance of ﬁeafly 4,000,000 acres of village
and reéionél corpofation lands undér ANCSA hés taken place.
The Inﬁﬁiat owﬁers afe ﬁanaging their own economic activity,
resources; and iands. The governmenfal processes leading to
final éonveyénce are procéeding as well as.can be expectedr

4, The dévéibpﬁent df Prudhoe Bay oil fiela facilities is on
schedulé;. |

5. Coﬁstfﬁctiéﬁ of the tfans—Alaska cil pipeline is ngarly complete.

0il should be flowing by mid-1977.
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10.

" legislation has been passed which changed the name of

Naval Petroleum Reserve No:. 4 (NPR No. 4) to.thé National
Petroleum Reserve in Alaska (NPRA) on June I, 1977, and juris-
diction will switch from the Department of the Navy to the
Department of.the Interior. = The bill also requires that South
Barrow gas field managemént includes consideration of local
interests, and it instructs the Department of Interior to -
fully explore the reserve for oil and gas, and‘ conduct a‘
broad-based land use study of the reserve in conjunction with

the State of Alaska and local Inupiat’ interests in the North

" 'Slope Borough' and the Arctic Slope Regional Corporation.

011 and gas exploration within Zone A of Naval Petroleum"

Reserve No. 4 is nearing completion and plans are being:

readied for Zone B exploratiom.

' An dggressive program of envircnmental research is taking

place in the Beaufort Sea to assess the potential for outer
continental shelf 6il and gas development. The oil industry:
has already taken the initial steps towards exploration drilling
in nearshore waters covered by existing state leases,

A decision on the routing of and’ authorization for' a natural
gas ‘pipeline from the Prudhoe Bay field is- pending Fedeéeral’
Power Commission and presidential réecommendatilon and congres-
gional decision. -

This summer Congress will discuss recommendations now being
readied for natlonal conservation system land dedication

affecting the borough.
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11.: A landmark federal[state jurisdictional case (State of Alaska
- vs Warner) on the navigability of the Colville River and
location of_the boundary of NPR No. 4 is before the U.S.
. District Court.
These situatrions, éll of which have come to pass in only the last
five years, collectively give a foundation for the following general

regional development scenario for the next five years..

Regional Developments .. .

Major construction activity will shift away from the Prudhoe Bay
oil field, pipeline, and haul road as the line becomes operaticnal.
Activity will most probably center alomng the Brooks Range foothills with
a base at Umiat and along the Point Lay coastal plain about 20 miles
away from Point Lay village.

The first of these areas is large, but oil and gas exploration
activity will probably be intemsive. Exploration drilling will take
place.on conveyed lands of the Arctic Slope Regional Corporatiom, and
initial general ge0physiqalysurveys will begin in Naval Petroleum Reserve
No. 4 followed by exploration drilling. Base activities will probably

be concentrated at Umiat at first but one or more other base camp com-

munities will ultimately. be. located on Arctic Slope Regional Corporation
lands or upon yet-to-be selected state lands along the foothills. As
NPR No. 4 exploration proceeds west from Umiat, other camp communities

are likely to develop within the federal reserve.
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Explofatory’oil and gas drilling will also occur on Arctic Slope
Regional Corporationlands near Point Lay, but camps will probably not
be constructed adjacent to the existing community., -

These two areas will be the major areas of industrial activity in -
the foreseeable future. 

Major o0il or gas activity will probably not occur onshore between
Prudhoe Bay and Barrow. Offshore, until a Beaufort Sea lease sale takes-
place and an exploration program announced, it is impossible to predict®
where or what the landward impacts will be. Operational activity will
continue at Prudhoe Bay, which will also continue to' support offshore
exploration in the area. - Nuigsut should not be directly impacted iIn the-
foreseeable future. -

The Federal Power Commisslon, the President,” and Congress will soon’
decide the route of a proposed pipeline to tramnsport natural gas from
the Prudhoe Bay fields to markets in the lower 48, 0dds are against the
route which would pass through the Arctic National Wildlife Range near
the village of Kaktovik. However, in' the next decade energy demands are
likely to open the Arctic National Wildlife Range to oil exploration in
the Marsh Fork anticline area southwest of Kaktovik. EKaktovik can
expect some impact when and 1f this occurs.

As for the Beaufort Sea coast, little or no industrial development
can be projected for the lands along the Chukechi Sea coast as far west

as Tey Cape. Barrow will continue to grow as a regional center for
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govermnmental services, scientific programs, and regional trade. The
prospects for moderate cost enefgy, water, or construction materials
(i.e., gravel) to support the growth of Barrow beyond a population of
3,000 to 4,000 are indeed bleak. The Barrow gas field has only limited
reserves at present prod;ction levels. This situation may be alleviated
by the recent discovery of additional large gas reserves in that area,

A second possibility would be for Barrow to utilize energy produced from
coal development in the Meade River coal district near the village of
Atkasook., -

If cost/benefit and techmological analyses indicate that coal
development near Atkascok is feasible, the village would certainly be
affected. Besides social change, the demand for water for domestic
purposes and industrial processing would rise dramatically. Coal mining
and processing adversely.affect both groundwater and surface water
quality., Proper land and water use planning would be critical.

Coal emergy production from the Kuk River district coals near
Wainwright is possible but unless highly subsidized by government research
and development funds, the prospect of this development appears less
than at Atkasook..

The village of Apaktuvuk 1s in a similar marginal economic position.
Modest economic growth could oceur, however, 1f oil or gas reserves are
found on Arctic Slope Regional Corporation lands between the mountain
front and the Colville River. Energy resources for local use might be
transported to the village at relatilvely modest cost, and some new jobs

would be available. Also, it appears iikely that Congress will authorize
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a national park in the central Braoks Raﬁge. Direct economic and soclal
effects on the community wili ﬁe§eﬁd;“to ;“large degreé, on how much

involvement the residents decide they want. Cooperative land management
agreeméﬁfs béﬁﬁeén:ﬁhé viiiage_énd regiqnal_cofpérétions and the federal

government could be worked 6ut,”aﬁd'the:v111age could prdvidé land,

management, and capital for tourist facilitles. In any event the viiiagé a

will remain small, but if water and land allocations are adequately
planned, sufficient resources exist for modest growth.

Industrial activity will probably by-pass Point Hope village, even
if economic reserves of oil and gas are diacovered aloﬁé the Chukchi.séé
coastal plain or in the Brooks Range foothills, Transpbrtation from :
either of these areas would be directed towards the sea through the.
QOgotoruk valley or a western mountailn pass to the Kobuk wvalley. The ..
village might indirectly benefit from increased employment opportunity.

Figure 17 reflects the previous industrial forecast. For each
village projected industrial development or internal growth impact is
indicated as low, moderate, or high. Similarly, the adequacy of land
and water resources to meet industrial or growth impact is shown as
poor, fair, or good. In summary, future industrial development in the

North Slope Borough will probably not occur near existing villages.
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Figure 17

Future Developments

Industrial or Growth Adequacy of Land Space and Water
Impact Resources for Expected Impact

L R Land Space Water Resources
Village Low Moderate High Poor Fair Good Poor Fair Good
Anak tuvuk X X X
Atkasook X X X*
Barrow ' : X -~ : X X -
Kaktovik X - : - X o X
Nuigsut Tue X ' o X - X
Point Hope X X : X
Point Lay X X X
Wainwright X X X

*yill need careful protection
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APPENDIX. I

DRINKING WATER STANDARDS

Parameter

Recommended Maximum .
Concentration (mg/1)

Detrimental Effects if Present
in Greater Concentration

Color (platinum
cobalt units)

Tron

Chloride

Fluoride

Nitrate

Sulfate

15

0.3

250
0.9-1.7

45

- 250

Total Dissolved Solids 500 .

(includes calcium,

magnesium, potassium,
sodium, bicarbonate)

Source: U.S. Public Health Service, 1962.
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Staiﬁing'of léuﬂdty; diahes:énd
plumbing fixtures; undesirable
taste . - :

Salty taste in wétér;'éorroding
of plumbing fixtures . :

Mottling and deformation of
teeth S

Hazardous to infants

Laxative effect on new users




APPENDIX II
GLOSSARY OF WATER AND WASTEWATER TREATMENT TERMS
Aeration: supplying oxygen to lncrease blological decomposition of
wastes.

Aerated'LégOdni..ﬁaste pond'wiﬁh bibiogical.deéoﬁposition augmented by
~aeratiomi. [ _ T IR

Activated Carbon: removal of organic materials by carbon adsorption. '

Activated Sludge: aerated bacteria-containing sludge to remove organic
‘materials. (R ' ' '

Biochemical Oxygen Demand (BOD): measure of oxygen required to decompose
wastes.

Biological Treatment:  purification using microorganisms to decompose
wastes,

Chemical Treatment: purification using chemical additives to decompose
wastes,

Coagulation: clumping together of solids by addition of chemical
additive (generally 1lime). '

Coliform Bacteria: indication of biological'contamination, including
fecal wastes. '

Desalination: reduction of total dissolved solids (salts).

Disinfection: removal of disease~carrying organisms and odors, generally
with chlorine.

Distillation: heating liquid to vapor'or steam to remove impurities.
Effluent: treated wastewater.

Electrodialysis: salt removal using electricity (also ion exchange,
reverse osmosis).

Facultative Lagoon: waste pond with biological decomposition without
oxygen.

Filtration: separation of solid and liquid wastes.

Leachate: water percolated through dump or landfili.
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Pathogen: disease~carrying organism.

Physical Treatment: purification using mechanical means to decompose
wastes. .

Primary Treatment: remﬁvél of sediment. -

Secondary Treatment: #émaval of ofganic_matérial.
Sedimentation: settling out of solid wastes.

Sludge: solid matter that settles out which must be diqused of

(incineration, landfill).

Source: U.S. Federal Water Peollution Cdntrol Administratidn; 1969.
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