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ABSTRACT

A review of some of the water supply and waste disposal
problems at remote Air Force sites is presented. Some of
these problems directly affect health and well being., Others
concern unacsthetic conditions and lack of convenience, and
although less critical, they still influence man's ability to
function effectively in cold environments,

Specific problems and their solutions are discussed and
illustrated, Examples include: (1) Color removal -- the
color removal facility at the Middleton Island water supp'y
and its application to the other sites; (2} iron removal --
progress in the design of a compact and simple iron removai
facility for use at remote sites; (3) Disposal of waste in
areas where water is not readily available -- the aerobic
recirculating waste treatment system for conservation of
water and disposal of wastes; and (4) Oil carriage-sewage
incineration method of waste disposal used at Pt. Barrow.

Problems which remain to be solved are evaluated,

Investigation conducted under Cross Service
Agreement (CSA 61-1) by Arctic Health Research
Center, Public Health Service, U, S. Department
of Health, Education, and Welfare, Anchoragpe,
Alaska,

o

L | ",-mf’\.!'_',‘.1 H
veern D GIASHEVA VE T
L |

-



WATER SUPPLY AND WASTE DISPOSAL PROBLE!
AT REMOTE AIR FORCE SITES IN ALASKA*

BACKGROUND

The U. S, Air Force stations at remote sites in Alaska in
lations except Eiclson AFB near Fairbanks and Elmendor{ AF
The probicme exhibited at any one station are not necessarily
station, and the information obtained in attempting to solve a
ceuld reasonably be expected to apply to similar problems at
stiations in Alagka, and perhaps at stations other thin those in
factors, including climate and geology, which seem to oppose
tu establish a familiar mode of living are so many 2ad, in gen
fur removed {rom the conditions of life to which most men are
that many environimental problems do arisec,

Prominent among these problems are thosc relating to sar
Inclucted are situations or conditions which represent a hazarc
health of personnel or to the health of individuals. Less seric
aunmierous, are problems of an aesthetic nature or those invol
and comfort. It is important to emphasize that seemingly ins:
blems, such as complaints that the water discolors laundry,
ated in relation to all the environmental conditions under whic
For instance, at most stations there arc no outdoor recreatio
other than occasional attempts at fishing and hunting. Most ir
are restricted by lack of space to pani, ping pong and movies.
town or village happens to be near by, there is not much in th:
#gion to attract the personnel. Also, even in the best lozation
not particularly enjoyable for more than a relatively short per
these circumstances any attempt to solve small problems and
plaints is met with enthusiasm and appreciation. Fortunately,
hazards rclated to sanitation have been climinated by adequate
of facilitics,

* Presented at the Eleventh Alaskan Science Conference, Alas
American Association for the Advancement of Science, Augu
it Anchorage, Alaska.



WATER SUPPLY AND WASTE DISPOSAL PROBLEMS
AT REMOTE AIR FORCE SITES IN ALASKA =

BACKGROUND

The UL S Air Force stations at remote sites in Alaska include all instal-
bations »xuept izicison AFB near Fairbanks and Elmendorf AFB at Anchorage.
The problems exhibited at any one station are not necessarily unique to that
station, and the information obtained in attempting to solv2 a given problem
could reasonably b expected to apply to similar problems at other AF
stations in Aiaska, and perhaps at stations other than those in Alaska. The
factors, including climate and geology, which seem to oppose man's attempt
to establish o familiar mode of living are 8o many and, in general, are so
Lu removed from tae conditions of life to which most men are accustomed,
that many enviconmental problems do ariso,

Prominent among these broblems are those relating to sanitation.
Inc luded are situations or conditions which represent a hazard to the general
health of personnel or to the health of ‘ndividuals. Less serious, but more
numerous, are problems of an acsthetic nature or these involving convenience
and comfort. It is important to emphasize that seemingly insignificant pro-
blems, such as compiaints that the water discolors laundry, must be evalu-
ated in relation to all the environmental conditions under which the men live.
Fur instance, at most stat.ons there are no outdoor recreational uctivities
otftr than occasional attempts at fishing and hunting. Most indoor activities
nre restricted by lack of apace to ponl, ping pong and moviss. Even if a
town or village happens to be near by, there is not much in the way of diver-
siot Lo attract the personnel. Also, cven in the best iozation the weather is
not particularly enjoyable for more than a relatively short period. Under
these circumstances any attempt to solve small problems and minor com-
plaints is met with centhusiasm and appreciation. Fortunately, major health
hazards related to sanitation have been climinated by adequate initic:l design
of facilitics.

* Preseated at the Eleventh Alaskan Science Conference, Alaska Division,
American Association for the Advincement of Scivnce, August 30, 1960,
at Anchorage, Alagka.



WATER SUPPLY PROBLEMS

In general, the water supply problems are more often decthetic than real,
At most of the stations hacteriological cxaminiation of the raw and treated
water geldom show the presence of coliform bacteria,  Since there ig no
practival test toe the presence of heliminth parasites in the water, the possi-
ity of health hazard from this source must be considered.  The color,
present in most of the water gupplies, is due in the case of ground water to
iron and manganese, or in the case of surface supplics, to the presence of
Heantved ar colloidal orpanic materials which have been leached from the
tundra or from other vegetation,

Lack of water creates a number of nroblems in some arcas.  Shortiges
cre due primarily to insufficient storage capacity rather than an insuificient
quantity of row water.  In some instances melted snow is the sole source of
supply. Use of a4 butldozer or a similar vehicle to collect the snow for melt-
g intraduces tie possibility of contiaminition with soil and other foreign
matter,  Inaddition te causing turbidity, the soil particles offer protection
for microorsanisms and may also be responsible for introducing parasites
windh have been doeposited in the snow by animals in the area,

The Air Furce station at Middleton Island has the most cluborate and
complete water treatment plant of all remote stations in Alaska,  The water
containg varying amounts of fecal pollution from the ecnormous sea guli
populetion in the area of the raw water reservoir, and varying amounts of
color due to leaching of organics from the ground vegetation.  The treatment
plant vonsists of prechlorination, {locculation, sedimentation, pressure
sand filters, pressurc carbon filters, and postenlorination,

Raw water color is reduced from a range of 40 1o 120 units to » treated
water color range of 10 to 40 units.  Although no data arc available to show
ey much eolor is removed by ciach of the processes, the carbon fibter is
presumed to be the primary factor.  This unit is loiaded at the rate o
2.8 epm/0tT or 108 gpm/ft7, about the same Joading as is applicd to thw
s o fitters, ' '

At the Kotzebnie site, water is obtaned from a creck wiich colleots the
mwclting snew in the spring, A 2, 000 000 tton tank is filled shortly after
breakup each yearsand the stored water is used until the following springe.
[he woter is high in color, ranging (o 40 to 70 uanity, and has o high
Cilorine deneend, Inihiod chinrination is supplicd at the pump house, aad
T wotleer 1% again chlorinated when o i withdrawn (rom the storaee sk ter



if ¢hlorination were instituted, it should be possible to use the snow melter
for bath types of supply, Elimination of rust appears to be 4 simple matter
of reconditioning the snow melter 8o us to cover all rusted surfaces and of
providing o ilter if the problem of turbidity continues, Present efforts to
provide  separate drinking warer supply are pointless and dingerous, since
the final supply is usually contamirated and generally o warm to be
pitlatable,

WASTE DISPOSAL PROBLEMS

Most of the main camps at remote siles have conventional plumbing
Licilities and waterscarried waste digposal systems. Frequently a few men
W an isolated wi ather reparting atation ur some other tunctional unit sepe
avated from the main camp may have (o tolerate more primidve devices,
such « 8 bucket toiluts, for wasw disposal systems. Septic tanks, [ruquently
heated, are used to provide effective, yuar=round wagte treatment at most
situs. Typicdl of ocuneinnal localized probloms is the Unalakleot system
where the druin from the suptic tank extends only u short distance frum the
camp. Both unsightly and odorous situations arv crewted, particularly
during the summer. A heated offluent line oxtended further from the camp
appuars to be tho solution to this problem,

At the Tin City cite o sepsrate tank and conventional pumping system are
provided at the hilitop radar dome. However, an acute water shortag: oxists
since all the water must be carried to the top camp by an asrial tram lne,
Water for tollet flushing is severely rationed, In an uttempt to alleviate this
type of problem, electric incinerating toilets have hoen tried with Lut litle
Surcess, The heating eleuwnts have failed repeatedly and the odor problem
has nol been completely eliininatod,

A8 an allernative the Air Force ingtalled o number of recircuiating type
waste disposal systeing, incurporating a twusyompartnwat treatiment tank
W provide agration and subscquent sedinentation before reuse of the liquid,
Since many of these units did nol function properly, the Arcue Hoalth
Researci Center was ugked 1o oviludte the syster: and to supgest operational
procedures which would make them more effective.  Experiment.l units,
deslgned to test typ- of air supply, haffling maaifications, vic,, were .
installvd at Tululing and Sparrovole: siws and - v Federal Prigon Camp ot
Elmondorl APl Bucause of its proximity to the AHRC Lalwratory, the
latter ualt has boen studicd intensively and bas provided the most valid dats,
Samples have beea analyend chwrnically tor ptl, sehda, «uiorides,




temperature and chemical oxygen demiand (COD).  Labaratory tests arc now
underway to determine the cinse of the continuing odor complaints and to
develon means of combiting them, A high color in the recirculating water
.1so has been noted. At present it is felt that with proper attention these
units will perform adequately for approximately six months without {lushing
and refilling the storage tank with fresh water, If fcasible, this will save
99 percent of the water used for waste disposal,

Bedy wastes are deposited directly into 55-gallon drums in the latrine
suildings at the Point Barrow camp. Filled drums are hauled by tractor
trailer to a dump about @ mile away, Again, because of the physical layout
of the camp and the lick of running water, it has not been possible to install
a4 water-carried waste disposal system.

Under a contract with the Arctic Aeromedical Laboratory, Northwestern
University has developed an oil carriage-scwage incineration system for
disposal of human waste at Point Barrow, The toilcts are flushed with fuel
oil, supplied under pressure by a pump when the user throws a switch to
cpen a Sorcnoid valve. Adequate flushing has becn obtained with as little
as two quarts of oil, although the average use was greater during the trial
run recently completed. The fuel pump switch also actuates a housenold
parbage grinder installed directly under the toilet. The waste slurry flows
by gravity to a storage tank where it remains until it is needed as fuel for
the boiler. If the boiler i5 needed before a sufficient quantity of slurry has
been accumulated, fresh fuel oil can be added. Before switching to waste
slurry, the storage tank mixer is operated for 10 minutes to insure a homo-
genous tced. ‘I'he waste siurry is by-passed until the three-way vaive is
opened which simultaneously cuts off the fresh fuel, Sufficient waste slurry
18 pumped so that even when the boiler is ogperating at the maxiinumn rate,
some fuel is by~-passed. The amount of water and waste in the slurry is
well dispersed and low enough in quantity so that the boiler performance is
not adversely offected.

During the first opcrational test, solids scttled in the feed line during low
fuel feed rates, and whcn fuel fecd rate subscquently was increased to meet
higher demands, the scttled wastes cntered the boiler in a slug and extin-
guished the flame, A rcducud pipe diamecter has overcome this difficulty,

In the test run just completed, the system operated for 20 hours on waste
slurry and for 80 hours on fresh fuel before the diaphragm valves in the
system failed and clogged the burner ports. Elimination of these minor
mechanical failures should permit satisfactory operation of the sil carriage-
scwage incineration method.



SUMMARY

Mos* of the existing problems in Air Force remote site water supply and
waste disposal involve inconvenience rather than health hazards. However,
some potential hazards, such as tho possible presence of viable parasitic
+ggs in the water supply, remain to be evaluated. Inability 1o maintain a
chiorire residual in the drinking water is a health hazard which must he over-
come, o8 i8 the pregence ol cohlorms in turbid water which has an adequate
chlorine residual,  To boost morale and to improve aesthetic value, it would
he desirable to remove iron and manganese from the potable supplies.

Lu vircumastances where privics or bucket toilots are in uze, continued
efforts to develop elactric incinevating toilets are warranten,

In all of these problems, the muin oLjective is the provision of equipiment
which requires very littls attention or naintenance and yet performs
adequately under the environmwntal conditions found at rumote installitions.




