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INTRODUCTION
Nine private and public water supply wells within a single plume of

contamination at Anchor Point, Alaska (fig. 1) have become contaminated with
fuel products during the past nine years (Alaska Department of Environmental
Conservation, 1988). In an effort to develop an alternate water supply for
local residents and businesses, eight test wells were drilled nearby. An
aquifer encountered at one of these sites is under serious consideration as a
possible source of water. Thils report presents the results of an evaluation

of that aquifer for use as a public water supply.

ACKNOWLEDGMENTS
Eileen Olson and Kirsten Ballard of the Alaska Department of
Environmenctal Conservation (DEC) and Darrell Hill of The Water Cowmpany
contributed substantially to data collection during this investigation.
Funding for this report was provided by DEC and Alaska Deparment of Natural

Resources (DNR).

PHYSICAL SETTING

The six-inch diameter steel-cased well used for aquifer testing was
drilled at the location shown in figure 2. The well was drilled to a total
depth of 19 ft, encountering a gravel and sand aquifer at a depth interval of
9 to 19 ft below land surface. On November 7, 1988, the static water level
was 9.5 ft below land surface. According to the log of an earlier exploration
well drilled 3.5 ft away (see Appendix A), the aquifer is underlain by silty
glacial or marine deposits to a depth of at least 61 fr. A review of area
well records and conversations with local regidents indicates that gilty

deposits extend to considerable depths, well yields from deep wells are
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typically low, and the quality of water from deep wells is commonly poor, with

high levels of dissolved minerals.

The well gite 1s located on a terrace deposit of the Anchor River. A
gravel pit located southeast of the well site is excavated ta the approximate
depth of the water table in sandy and gravelly materials. A review of
available boring and well logs in the area, and local exposuresgs indicates that
the aquifer may be 100 or more acres in areal extent. Near the aquifer test
site, however, the maximum known thickness of the terrace deposits is 20 ft
and the maximum known saturated thickness of the deposits is 10 ft. Although
the terrace deposits are thicker near the Sterling Highway, ground water igs
contaminated with fuel products in that area (Alaska Department of

Environmental Conservation, 1988).

AQUIFER TEST CONDITIONS AND METHODS

The production well used for the aquifer test was screened from a depth
of 14 to 19 ft, with a 1 horsepower submersible pump ingtalled at a depth of
13.6 ft (to the top of the pump). The pump was powered by an 8.8 kilowatt
diesel generator. The well head was equipped with a pressure gage, a
discharge valve, and a totalizing flow meter. Discharge was routed through a
2 in. flexible hose into a gravel pit pond located 370 ft southeast of the
production well. Water levels in the production well were measured through a
3/4 in. diameter perforated PVC tube extending from the well head to the well

bottom.

Water levels were also measured in a 2 In. diameter observation well

located 15.4 ft south-southwest of the production well (see Appendix A).
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Water levels in both wells were measured throughout the teat with dedicated

two-conductor electric water level indicators and 10 ft steel tapes.

On October 28, 1988 a step drawdown test was conducted (Eileen Olson,
Alaska Department of Environment Conservation, written commun., 1988). The
flow rate varied from 12 to 60 gallons per minute (gpm) with a total duration

of pumping of 4.4 hours.

On November 7, 1988, a constant-rate aquifer test was initiated at a flow
rate of 24 gallons per minute. Pumping continued for 64.6 hours with two
interruptions totalling 16 minutes. Flow rates were verified with a bucket
and watch. After 64.6 hours of pumping, the pump was shut down for 48

minutes, regtarted, and run for another 191 minutes prior to final shutdowm.

RESULTS

Figure 3 presents the results of the step drawdown test conducted on
October 28, 1988. Although the maximum total drawdown during the test was
only 2.1 ft in the production well and 0.85 ft in the observation well,
drawdowns did not stabilize at each flow rate as normally occurs.
Calculatlons of specific capacicy ranged from 20 to 29 gallons per minute per
foot of drawdown during the tegt. Although the data are somewhat Iirregular,
the well efficiency is in the range of 80 to 116 percent according to the

method of Todd (1980, p. 152-159).

Maximum drawdowns recorded in the pumped and observation wellsg at the
termipation of the constant rate test were 1.79 ft and 1.17 ft, regpectively.

Figure 4 illustrates the trend of the drawdown data collected in the pumped



Anchor Point Step Drawdown Test Results
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Figure 3. Plot of step-drawdown data collected at the pumped well.

well and Table |1 summarizes the results of analyses performed on data
collected during the drawdown and recovery phases of the test. A particularly
important feature of the data shown in figure 4 is the increasing slope of the
trend of the data with increasing time of pumping. This is interpreted to be
a result of aquifer boundaries encountered by the cone of depression during
pumping. Transmissivity values calculated from the recovery data (Table 1)
were found to be somewhat lower than comparable values calculated from the
drawdown data. After three days of recovery, water levels in the aquifer were

0.2 to 0.3 ft below pre-pumping water levels.



Anchor Point Pump Test Results
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Figure 4, Plot of drawdown data collected during the constant rate test at the

Table 1.

Well
Pumped

Observa-
tion

Pumped

Obgerva~
tion

pumped well.

Summary of analyses of aquifer rtest data.

Data used (t=time Caleculated
since pumping trans-
Type started/stopped, migsivity
of data in min.) (£t?/day
drawdown 0.5 « t <70 11,000
drawdown 5« t < 150 5,000
recovery 8 « t < 123 4,400
racovery 10 « £ <« 150 3,400

Calculated
specific
yield

Method

0.037

0.025

Cooper & Jacob
(1946)

Theis (193S5)

Calculated re-
covery (Johnson
Div., UQP, 1966)

Calculated re-
covery (Johnson
Div., UOP, 1966)



DISCUSSION OF RESULTS
The aquifer test results show a relatively large range of transmissivity
values for wells located only 15.4 ft apart. This is interpreted to be a
result of relatively high transmissivity of deposits in the immediate vicinity
of the production well, with a substantial decrease in permeability or
saturated thickness or both In one or more radial directions from the well,
The near-complete recovery of water level three days after pumping ceased

indicates the aquifer receives recharge from surrounding depositg.

LONG-TERM PROJECTIONS

As a result of the presence of aquifer boundaries and the lack of
information about their exact location, specific projections of drawdown in
response to long-term pumping cannot be made. By extrapolating the drawdown
curve as shown in figure S, however, a general indicatfon of aquifer
performance 1s possible, By assuming an initial availlable drawdown of 4 ft
and a continuation of the steepening drawdown trend exhibited by the late-time
drawdown data, the aquifer is projected to be able to sustain a yield of 24
egpm for }1 days. Altermatively, by assuming a semi-logarithmically linear
rate of drawdown (as would be expected In the absence of aquifer boundaries),
a 24 gpm aquifer yleld would continue for 6 months. The former set of
assumptions can be consldered conservative, and the latter should not be
consldered realigtic, in consideracion of actual aquifer conditions. Both
scenarios assume the absence of recharge to the aquifer from precipitation or

snowmelt.

Because of the shallow depth of the aquifer and the seasonal pattern of

available recharge at Anchor Pofnt, the aguifer yield may vary significantly




Anchor Point Pump Test Results
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Figure 5. Projection of possible water-level responses to long-term pumping
at a rate of 24 gpm.

during the year. At the time of testing, water levels in the aquifer were
probably near their annual maximum. In consideration of these factors, and
the previously described information about the chickness, permeability, and
lateral extent of the aquifer, an average long-term potential yleld of the
aquifer 18 suggested to be in the range of 5-15 gpm at the tested site. An
important but unknown factor in refining estimates of potential yleld is the
level to which water-levels naturally fall during various seasons of the year,
Late winter and mid to late summer are expected to be the seasons with lowest

water levels (Brunett, 1986; and Still and Brunmett, 1987).
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SUGGESTIONS FOR AQUIFER DEVELOPMENT
If feasible, water levels should be measured monthly at the pumped well
or observation well through the late winter and late summer seagons. If
water levels drop more than two feet from early November conditions,
additional aquifer testing should be considered. In consideration of
aquifer boundaries, the test should be conducted for at least a week at a
coustant rate in the range of 10 to 15 gpm using automatic water level
recording equipment. Automatic water-level recording equipment can be
installed on the observation well to monitor both pre- and

post-development water levels in the aquifer.

Should aquifer development proceed and the existing well prove
ingufficient to meet demand, supplemental water could probably be
developed by constructing additional wells or infiltration galleries in
the area. In order to design an optimal system, further test drilling or
excavation may be needed, and records would need to be maintained on
water use and water levelg in the agquifer. Depending on property
accessibility, a shallow resistivity or seismic reflection survey may be
warranted in order to i{dentify favorable locations for additional

exploratory holes.

Detailed information about peak short-term or seasonal water use may be
critical to successful development of the aquifer. Although summertime
demand may be substant{ally higher than year-round use, water
avallability, especially in early summer, may also be higher. The
aquifer would be expected to respond rapidly to recharge events, causing

concerns about long-term water level declines to be minimal.
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4. The aquifer way be vulnerable to contaminaticn because of its shallow
depth, An assessment of existing and future land uses and the local
direction of ground-water flow in the vicinity of the well field would

aid planning for ground-water protection.

SUMMARY AND CONCLUSIONS

A shallow sand and gravel aquifer at Anchor Point, Alaska, was evaluated
for suitability as a public water supply. Although the aquifer yield is
likely to be seasonally variable, the source may be suitable for year~round
local residential and light commercial use 1n the range of 5 - i15 gpm (or
7,200 to 22,000 gallons per day). The aquifer does not appear to be a viable
long-term source of water at the tested flow rate of 24 gpm (or 35,000 gallons
per day). Final decisions regarding development of the aquifer should be
based on alternate potential or current sources of water, development costs,
natural gseasonal water-level fluctuations, and contingency plans in the event

of failure of the sSource to meet demands.
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APPENDIX

Well logs




SENT 8Y. ;12-15-83
WATER ORKLING
AND PUMP SUPPLY AND AEPAIR
Y73 P. 0. BOX 1292
g"M“HOOV:n (807 778 KLCHA( ALASKA 9961 ¢
t 1 d

LOCATION DF WELL

15:47

{Pleave tamgloie aldfor Ju, 14 2 32.)

DEC - SCRO~ §960078:8 2

association

m-] Baraugd

Lt 5 1

Sicant Addrenn And Ares of Well Lotallen

guddlvislen (] Olectk . Yaqlen, feesiva No. "'“M’NG Nanga ‘D Meclglaa
~ 0t bf 0 — ‘D WD
ju_]nurmc: AND OSRECTYION FRQIA NOAD {HTEZRACCTIQONY 3. OWNER QP WELL? @‘n C @ ! g
hodragyt

10, YTATIC WATER LEVELY A,
{J sneve (O oetew lons euetese

Kavipmeat el

Cote
(Y]

£ weLL LOG el 4 VZLL OLPTH ( Htadl) b, OATE OF COMALITION
Retariod Tygs “Top 8otiem ' 1. 10, - Y EZ.
. 729_‘_1&4] /7 _3 8. [corte tea mﬂulnr O ortvas O oss
M A | & O suger Soastes Tastee O oiney .
_JDALLQ R ), PR j 10 v.use: (3 vamsstic [ pustia goppry  [J 1aausicy ‘_i.
M‘M&A} /b /5 2 trigaten  [J nesnaras O commsnrces
M&nmﬂ%ﬁ; O veciwan S omen )
w IS 1230 booasmos (7 threndee S waidee - |
o (" A | 43 olam, In. 18 1, Dop(N Walgal _L_/Z__uu./u
_Bu.aﬁ_sgﬂ' "5 tloa, o, fa 1. Ospth Plewp __ 2 11,
- 9. FINISHL OF WEZLL!
Yype! /AM.J Dlmoun.___.,_J
: . ~ Blet/Kaeh &l1ay A LTILY 1
| __’4%&;&’# 2ol Batween tl. aad . i
AL _@__{_// / Haektlltiag 0/0ved PaEd e
L eagald WO v o '

1, PULPMING LEVEL Volow JeAd secfoce aad YIELD

, allar Mi, pumpiag _9..m.
o allee Wy, pumplag .p.M.
F2.AROCTING  Weil Oraulad? g You [:] Ne

. 4
Metostall (] tsat Comaar gomuzwa

19, PRI (M qesilable) NP

—— —

LenygIn of Orop Plpe

O cusm. 3 dat O oinme

tr. copaglly AR

D Centpiflieal

m.

10, WATZR WELL CONTNALTOA'S CERTIFICATION:

Tals well was drlited vader my ju

Rogistaiad Uudinens Name
tadversy

4. RENAARS! JWM;,Q,O

De

15, Welar Tampotsiute e ®

Qﬁ

m’tu and Yhlg ripeit dn frug s Ihe Pall of my Lrowicdoe aad Lallef]

Ceatrgat Licansa Humpoe

$oRax_R93 _ Xiua AL

_ Ll

Bala;

"““WM
Authopl2ed -Napiwseuioilvae

———




WATER WELL DRuLireG
AND PUMP SUPPLY AND REPAIR

JIM HOOVER (907) 776-8441

Owmer

P. 0. BOX 1292
KEIAIL ALASKA 9961 T

association

LOCAYION OF WELL {Planse completa olthar to, Ib gr fc.)
to.|| @arougn Suddivision Lo} Olach \b. tfaqiry. Settien No. To-nll\lg~G Nonge £D Mecldlon
— 0l e ol of —— SD WD
(c.[| DISTANCE ANO DIRECT(OM FAOM ROAD INTENSECTIONS 5. OWNER OF WELL! az -
hcflo1 Poud"
Lu-‘-a'Q # 4/ Addrays:

Streat Addevzs chd Aren of Well Locolloa

2. WELL LOG

Faal Below
Suriace

Moterlatl Type

Bellom

4. vELL DEPTH: { tinal)

19

S, OAYE OF CS LEYION

‘rm Al‘t-_j

3

6. (JcCable toot

gno(uvy Dbtinn DDUQ

_,,_mmf()u b

5

D Augar DJa!Nd D Dored D Olhar:

f’pa.m‘

7.USE: D Damsalic D Pugiic Supply O Inductry

Lﬂb\wgg

9

D (reigation

D fAacnarge DCommuieo(

GA/dnglp u,\/Aasz
g /

E\nu Wall

D- Othar: 4L

0. casing:  {) Threadsd  £J weided 9
dloa. (a ln. feo (1. Daptn Walghy / tb:./u
dlom, n, 1o ft. Depth Stictup ;2 < _ 0.

9. FINISH OF \WELL:

m.wu__&__

Slot/thech Sire; QZC! 4 LengIn: Af

14 9 (.

Set belweon {1, cod

Bacutilhing Grovel poch

Oate
D Abdove of E Below land surfaca
L]
(. PUPIMG LCVEL bBalow toAd sueface ond YIELD
ft, aftue hew, pumping —Snm.
(t, ofter hrs. pumging Q.p.M.

/ 174
10. stamic vaver vever: /[ & «. 10/ 154

12.GROUTING  Well Groaled:r B ves (] No

Moterlot: (] Haat Coment &"’”’"‘M——

13, PUMP:  (If oyailobla) NP

Length of Drop Pipe (1. capotity .6.™.

D Caarrifical

O seem.  [J ot (] ownee

19, REMARKS: )A 9 + 9“ FW

16, WATER WCLL COWTRACTOR'S CERYIFICATION:

Oe

Fb. Viotar Temaecoture -

Oc¢

This well wes d7llied watar my )ululsllu ead Injo separi Iy Irue fo Ine bzt al my Laowladge oad Letlef]

R[odaopr

Coatrac! tLlceaca Humbaer

Reglatarnd Husluoss™ Neme

(YT

Slqasa s
Av(borized Haptriealallva

b G9!

pors:_JD - J-AF




; It-22~8%
| DBSERVATION..WELL. .. DRILED (0 -20-88

QJS PER. PHOUC.
Y e ' ' CONEKSATION W
2" PYC  o'-2o0

KA RT— CROWSERS
SLOMED 5'—20° I1n0rERVAL

.020 OTB, 20 S(OIS /Frr STEVE. ROG—
FWSH TNIZEADED PvC

o0 12255 )
SAND PACE 0 D) ¥ 16 SILCA SAUD by Ee
4 BRED 67 CASIMNE— w JUOLCLAY SURFACE SEAL &=y’ neem

Ol pec

O- |- SupkrhclE oebrrllic LAYy ER & GrASS

15-5 TRV ST, pOiSTT, SOFT
S-¢.5  BrRowd sap (SP- Su) WATER. TRBLE
MOIST, MER - DEANSE = wbd 7.5
{Gmusu_}/ DRt/ ol 6.5 = W @

woBBLES @ 9.5 (0-07)

6.5-155 BROWY sRAVELY SAND (SP)
wer™

BrROVUMN s Ay

Oy GRAVEC
{545~ 20 Loel, DEWSE
N-C’s
(Ensy PPULIVG- NETER (§' - S.TROG SA(S PROSABLY
20 - 21

REC onu MG Sty
GrRAY S40Y SICT pr2 S/C

7'}/ WO
SATURATED, mEoivnd ST, TRACE Cc,ny




