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July 14, 2022

Meghan Teegarden

Sr. Advisor, Environmental Remediation
Safety, Health and Environment
Nutrien

5296 Harvest Lake Drive

Loveland, Colorado 80538

Re: UNOCAL/Agrium Ammonia Urea Plant
ADEC Spill # 1988230918305
Biosparge Remediation System Plan — ADEC Review

Ms. Teegarden:
On June 29, 2022, the Alaska Department of Environmental Conservation (ADEC) Contaminated Sites Program

received the Biosparge Remediation System Plan, dated June 23, 2022 and prepared by Cook Inlet
Environmental.

ADEC has reviewed the document. In future communications please include the name, address, and signature of
the Qualified Environmental Professional who prepared the work plan, the name and address of the person who
the report is prepared for at Nutrien, and the DEC file number and Hazard ID number on a cover letter. This
allows staff unfamiliar with the project to file and respond appropriately.

Figure 4, Cross Section highlights a potential issue with the work plan. The ammonia isolines on Figure 4 are
depicted crossing the unsaturated zone of soils below the semi-confining aquitard. This is not a valid method of
depicting data. The iso-lines depicting liquid concentrations, cannot cross an unsaturated zone. No soils data
has been presented depicting ammonia concentrations. The study Groundwater Investigation - Interrelationship
Between Aquifers and Surface Water Regimes (Dames & Moore, 1976) highlighted some long-term trends with
water table fluctuation at the site. During periods of drought, which we are in currently, the water table
fluctuates, rising and falling with changes in precipitation and infiltration.

Since the contamination has moved from the surface through the unconfined to the semi-confined aquifer, we
can assume that the aquitard is permeable on site and that the unsaturated soils have been impacted. Not
understanding the extent of these unsaturated soils impacts leads to an incomplete conceptual site model,
particularly in the source area. With a potential future rise in both the unconfined and semi-confined aquifer
water table, additional urea could be mobilized. Understanding and addressing this potential issue now could be
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important to the project. Please be aware that future mobilization of urea in the presently unsaturated aquifer,
caused by a rise in the water table could delay site remediation.

Were unsaturated soils sampled to completely characterize source area impacts to the unsaturated zone? Was
any consideration given to remediation alternatives in the unsaturated zone?

The work plan is approved. If there are any questions, please contact me at (907) 262-3412 or by e-mail at
peter.campbell@alaska.gov.

Sincerely,

Petan Wéa//

Peter Campbell
Environmental Program Specialist

C: Electronic copies:
Jene' Worley - Cook Inlet Environmental
Lisa Krebs-Barsis — ADEC

Attachment: Groundwater Investigation - Interrelationship Between Aquifers and Surface Water Regimes
(Dames & Moore, 1976)
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PRODUCTION W ‘
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L steam system and for potable water. fi

from the public waters of the State of Al aska The location of the water source to which. the v ater right
granted appertains is 'a drilled well, 160 feet deep (PW #6), within that por

~Tract Two (2) as shown on Homestead Entry Survey No. 74 (new No. U.S. Su ,
according to Plat K-672 which dis described as follows: e

D Starting at Corner No. 4 of Homestead Entry Survey No. 74 (U.S. Survey No. 1095),

| go North 1140 feet, the True Point of Beginning and Corner No. 1; thence West 608.2

' feet to Bhe intersection with the Kenai Boulder Point Road and Corner No. 26 thence
North 23%30' West a distance of 457.4 feet to Corner No. 3; thence North 26%45'

?u West a distance of 310.9 feet to Corner No. 4; thence South 79° East a distance of
483.6 feet to Corner No. 5; thence North 76° East a distance of 501.8 feet to Corner

No. 6; thence South along the East boundary of Homestead Entry Survey No. 74,

(U.S. Survey No. 1095), a distance of 710 feet to Corner No. 1, said parcel of

propgrty located within Sections 21 and 22, Townsh1p 7 North, Range 12 West, Seward

Meridian.




Are, :_,vi.( z

o,

LlYeg JOSTED

A NN A

WATCR WELL ,5.@({‘ SITE ID 504/0‘;{/:;/92‘/705

LOCAL NQ.S62-/2-2)4ppD 2-F

(1) OWNER:
wr Colligp CNRBoN S CHEMICH
Kewar  RLASKE

ADDIELS

(2) LOCATION OF WELL:
canty: anerts meerk, 1F v fRe o Wepy &

KEwa) BeRevbh NEAR NIMISK) HLNSKD

(u) welL™L
TOUM DEFTH [, DG casenn sttt 4O fr,
FORMTION: DCSURIED 0Y COLOA, CMARACTCN, SI2L OF VAILRsLL

. RO SIRUCTURL .
0 0. 23, DRy GRAYVEL
23 - 2/ - Cs¢ Sqawp o
- . * LRAYEL - PLENTY
WHTER

- " L]

YHID: J 3 s¢y  OAL.Z N wiH 3)LFT. AN DN ATTER g4 B HES.
WAS A CHDMICAL ANALYSIS AOE Y5 Ot

ovs ;gno

INC(RATURE OF WATLR

BAS fLICTHIC 00 NADE OF wWELLY

2,779.2' NeaTH § 63.0L° WEST oF P/ VY - EiNg -PED. SANG
SE CoawgR «F_SEC. at TIN Rlaw - - :
SEWARD MERIDIAN, 2?27 1ol " Solio 13LysClay
GRovan ELEV. F0.5 MLl DATUM . _ * Some ANRGE ReN
(3} TYPE OF WORK (chack) . : . .
NEW wELL PR OLEPENING O RECONDITIONING D ooy 0 [ el " /09 = Cs8&8 GRAVEL
W Abi!‘:ﬂ)"‘lfﬁlf' DESCRIBE MATELRIAL ARD FROCCOURE IN $I€8¢ 13, & ®
(4) PROPOSED USE (chock) {5) EQUIPIENT: /709 *  pt¢y " CSL Sans § GRavet
posstic O wowikial ) wmcieal O gg;ﬁ‘t“ g : " - BeY (RAVEL
IRRIGATION OO 1eST wett O OTHER (&) ouG wELL O b .
{(6) CASING INSTALLED: vy - L2Y * MEP-CSE SAND
\ ! : IF GRAVEL PACKCO - y
; ) " ' . « so 7 GRave Ll
susie X pouE O ‘o | ora, FROLS 10 . . {25
RO C F1.10 £1 Qud, WAL CF EOFE f1, £1, :
- 101 A . . 12y - )2& - Cs&.SAND & SmaLl
L . L3 " ] L] « » - Gﬂﬂ\/eﬁ
p : T : . IRE /36 " Smnri 7ED. CSE.
;ﬁ L FUEOF |tz oF crave : . " Gra Vfl W/CSE
S . - ND
DLSCRYZE JOINT 3 BE”O k/é_lb . N SA
(7) PGAROAATIGNS—6R WELL SCREEN: STAMNLESS /134 - 139 » VERyCSE SRND
IV ehaiiiigiriaibsig STEEL - l&" TELESCapiC . . ‘0
SIZE O pevesmaieos $1aF TLean, BY ™ - : \n;’// z& _G'RﬂYéé
FROMS FI.10 . FT. W@« RENSPERAT || : —
< ¢l 73" AIAS Sler * -+ -13‘7_. /éa-éliﬂy css;A;{o
" )36 185! 0.835 Sler " * - - ApiNE Te FinE
w u . " " .r. w a ® ® * N
{8) CONSTRUCTION = ) -
§ . WAS & SURTACE SANIIARY SiaL pRoviDro? J{YES OM0 TODEPTH  FIf 7= = , 2
WERE ANY STRATA STALED AGAIRST FOLLUTION? OYES OO DEPTH Fl. « :M
ROM f1, 10 ©fT, " " e
MOTIOO OF SEALING Yoy, ST:RTE0 P,  CRLETED Y 7
{9) WATER LEVELS: ) WELL DRILLER'S STATEMENT:
OCPIH AT WucH KaTER was F1RsT Fan’ @8 gy T TR e e D Dot 1ip GRLSeiTy #@ bus Ryt
STADING LEVEL BEFORE PERTORATING s (2
HAME.
STADING LEVEL AFTCR PELRFORATING fl. {Ferscr, rims, OR CORPORALION]  (vics OR FRiNttD)
PIFROoMETRIC ARTESIAN NEAD & &1, 8° Adduess
WAS A FUA 1EST W00L7 JYES QM0 IF YES, O RO DALl KR (signed])  J. . 519’51 21,8

I-(u oriLLERY

SeLOOTHA DRILLING

DARMIE O OO EL

as

L~ CTCTCTA ~(12=2/ =/



7 /,w
{

en Identification Nymber_ PROBU PWL ,NEL@«%% rE N JM

Or{114ng Co. Soldotna Drilling USES no.___ >
Driller’ ~J' Shellman Type of rig Cable . Date well completed 8/76
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234 71 Coarse Sand & Gravel- Plenty of Water

71to 77 Fine to Medium Sand

77 to, 101 Solid Blue Clay Some Large Rock
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REPORT

GROUND WATER INVESTIGATION

INTERRELATIONSHIP BETWEEN AQUIFERS AND
SURFACE WATER REGIMES

NORTH KENAI AREA, ALASKA

FOR COLLIER CARBON AND CHEMICAL CORPORATION

DAMES & MOORE
JOB NO. 4828-016-20
MAY 28, 1976



SUMMARY

The adequacy of existing areal and historic hydrologic data is

limited. The u.5. Geological Survey (USGS) is the Primary source of data.

Numerous well logs are available but are scattered over wide areas,

Many domestic well logs have not been filed with the State of Alaska or the

Lakes and S5Wamps in the North Kenai region contain large quantities

of water. 2 large Proportion of the lakes are part of the general water table.

Annual and long-term variations in pPrecipitation are the principal causes of

fluctuations in the water levels.

Surface runoff, over most of the North Kenai area, ig minimal, In
the North Kenas ground water basin, only Bernice Lake has a visible outlet

to Cook Inlet, Sources of runoff are snowmelt and rain,

Streams draining the northeast portion of the North Kenai area are
Bishop Creek and Beaver Creek. Both have sustained flow, receiving discharge

from lakes and ground water.

The water-bearing deposits underlying the study area are glacial

cutwash deposits and drift of Quaternary age.

Ground water supplies are abundant in the North Kenail area. Two
aquifer systems are present -- unconfined water table agquifers and the deeper
confined artesian aquifers. The water table aquifer water is high in iron

and much of the artesian water in deeper aquifersg contains tanin ang lignin.
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Water use during 1975 is estimated to be on the order of 1,100
million gallons, entirely supplied’ from wells. Of this amount, industry is

estimated to have pumped 950 million gallons during 1975.

Precipitation and seepage from lakes are the principal sources of
recharge to the water table aquifers. Precipitation is the principal source
of recharge to the artesian aquifers. Precipitation at the Kenai Alrport

averaged 18.97 inches over the 30-year base period (1945-1975).

N

Evapotranspiration, pumping and flow of agquifer wat

Lo Cook Inlet.

account for large quantities of ground water discharge.

Based on USGS measurements of high water marks in lakes, the water
level has declined as much as 6 feet. This is primarily due to drought con-

ditions and evapotranspiration.

The hydrostatic head of the artesian aquifer has been reduced

approximately 6 feet since 1967 due to pumping and reduction of recharge

during periods of low precipitation. Indications are that the artesian

water level started to stabilize during 1975.

Chemical analyses indicate the water table aquifer to be much
§ higher in iron than the artesian aguifer. A low iron concentration has

remained constant in the artesian aquifer.

Hydraulic characteristics of aquifers of the North Kenai area are

o

highly variable. There are high variances in transmissivity, storage char-—

>

? ! acteristics and hydraulic conductivity.
: ;
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A S5-year drought period occurred during 19461950 with another
drought starting in 1968 and continuing through 1975. The surface water
drainage basins in the North Kenai area have had an estimated net loss,
related to precipitation, of 45,080 acre-feet of water for the period

1968-75.

A photogrammetric study of five lakes and evaluation of USGS data
indicated that water level elevations in the North Kenai area were at very
high lévels in 1963. These data indicate that between 1963 and 1968 most
lake levels in the area dropped about 3 to 4 feet. This water level lower-
ing may have been due to water seeking its long-term natural level or a
consequence of the 1964 earthquake. .Further decreases occurred during the
extreme drought period of 1968 and 1969. Since 1970, lake levels have had'
no large changes despite the low level of rainfall, Available information
indicates that Cabin Lake dropped about 3.3 feet during the period between
1963 and late 1968 and dropped another 3 feet by late 1974. Since lat&

1974, the lake has raised about 1 foot.

Computer modeling results indicate that approximately 3.7 feet
of water level reduction in the Cabin Lake area has occurred between late
1968 and late 1974 (correlating reasonably well with 3 feet of reduction

indicated above). The primary cause of this drop may be attributed to

the seve;ehﬁfpgght‘of 1968 and 1969 in combination with a succession of

years of below normal precipitation. Other causes, including residential

and industrial pumping, may be responsible for additional reductions.

Because the Cabin Lake level has remained essentially constant since 1971,

- a period when precipitation was below normal every year, it is doubtful

that pumping reduced the lake level significantly. The correlation between

A0, N U5 5 T W D I B
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measured lake level reduction and the computer results are considered to
be reasonable. Further attempts at exact duplication of historical data

are impractical.

Results of the computer simulation indicate that about 15 percent

of approximately 2.5 feet, or 0.4 feet, of lake level drawdown since Collier
started pumping in late 1968 may be attributed to the pumping activities.
Photogrammetric data indicate that an additional 2.5 to 3 feet of water

level decline occurred prior to the start of Collier’s pumping activities.

It is our opinion that water level loss due to pumping is minor
when compared to the overall losses in the water resource region. It isg
also our opinion that water levels may continue to be reduced unless nat-

ural recharge in the area return to levels that are normal or above normal.

fa i N B
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GENERAY, CONCLUSIONS

Ground water is abundant in the North Kenai area even though
drought conditions have persisted since 1968. The lowering of the water
table and lake levels is principally dpe to lack of precipitation and, con-
sequently, reduction of recharge to lakes and aquifers. Although contribut-
ing to these conditions, withdrawals from water wells are a less significant

factor.

The seemingly stabilized water levels and apparent reversal of
downward trends during 1975 may indicate that discharge is no longer exceed-
ing recharge. However, continuation of drought conditions and increasing
localized withdrawals of ground water are of concern. Pumping from water
table aquifers has a direct effect on lake levels. Proper planning and
management of water resources and continued monitoring of water levéls and
water usage can avert adverse effects on the hydrologic systems. Pumping
from deeper confined aquifers will minimize any possible effects on lake

levels.

W EEEE S Bvaah e




i}
I~
(&)}
4

Ummﬂ>mMQ

"3utod sousieyex Axeiztqxe ‘Asaang Testboross *sen :901n0s

€9 LT - - - - - 8971 2891 sTeTURQ
. 0591 L - - - - 09°671 00°ST rINpRYS
LoLT - -- ‘ - -- - S6°91 L %Y JoTRAQUOY
L% TI9°¢ LE D 4 ST% €2°¢ z9-¢ 5772 eIneT
6L°ST - 81°ST LT°ST 00°61 LEFT 6191 21T se1bnog
TP ST - 8T°%T L6°%T 60°GST 16" %1 0T %1 PSUET 80°¢€1 ; . MOTM
ezt €8°0T . 09°IT  zo°zZI L9711 T€°1T 8L°0T £v°0T , 4supTy
" z0°s vy L1°6 1176 vz s ¥9' v S99y 96y suogboq
6T°TT I7°0T 19°11 99° 11 9¢" 1T L9 0T ST°0T 01°0T1 , pueTsi
¥SoLT 0691 S6°LT wm.mﬂ Sy LT TL 91 ¥9°91 $6°971 soTUISg
62°0T 5z°6 Z5°0T €9°01 89°0T z2z0t LY 0T 6C°TT uTqed
§5°0T 48076 SZ°01 ¥S 0T £€€°0T L8°6 £v°6 LT°0T MZTY NLL €2 D23 (swreu oN)

SL6T VLET €L6T zLeT zL6T 1161 161 0L6T sueN syeT

PIRET/0T mH\OH. 81/0T 82/6 £2322/9 £1/01 PIBETI/L xeummg

p LASTIY ‘YIEY IYNII NI STHATT SNV A0 RAYWRNS

-

T BFIg9

£

et A Dt

S Paae ] e




‘“3IX00W ® sswed Ag PO3RWTIYISH,

-sosn Aq pe3eurasy

24
q0T9T  079T  0°9T 40791  g0°9T 8°ST  8°ST  ,8°ST 8-S oTX3o8TH yoehnyd
q0°0€  g0°8y 0°8% 0°8y  0°8F z oL p' €21 v'ZvZ  0°18% sxspusy b1y

- O ES  q0ES  qOTES  qO7ES  GO0TES  G0UES  ,9°TS | ¢9°7S  o9°7S TTIO pIepueis
0°zL 0759 C°00T 0708 0-€L z-zL €9 - - | oxosay,
0°z6T 0°€9T 0°%ST 0°€6T 0°49T 0°9ST ¥»'¢¢ — - umstoxyeg sdTTTTUd
0°986 07665 0°TILS 0°665 0°925 T°6¥S  0°T0S 0°Z6 - : uoqIed IBTTIOD

SL6T vi6T €161 ZL6T 1461 0L61 6961 8961 961 Issn
(40T ¥ suolTen TejoL ATaeax)

AO¥YSO dEIVYM ANNOYD I¥I¥ISNANT

Z TIdYL




%
!

12

TABLE 3

DOMESTIC WATER USE, NORTH KENAI AREA

Ground Water Use

Year . Estimated Populationa (million gallons/year)b
1968 . 2,500 ' 91.2
1970 ‘ 2,800 102.2
1875 3,100 113.2

7

aPopulation estimate from the Kenai Comprehensive Plan, Alaska State
Housing Authority, 1969.

bEased upon 100 gpd/persocon.
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HYDROLOGIC SETTING

SURFACE WATER AND DRAINAGE

The hydrology of the North Xenai region is controlled by the c¢li~-
matic and terrain features. Topographic felief is variable, ranging from
low, swampy areas to the undulating morainal deposits. Streams are gener-
ally small and meander through extensive sﬁamp and muskeqg areas. With the
exception of Bishop Creek, the streams are generally 'short and discontinucus.
Drainage basin boundaries are difficult to define due to the low relief and
isolated lakes. However, surface water basin boundaries have tentatively
been delineated and divided into major and minor basins by Anderson and
Jones (1972) and modified by Dames & Moore for this report (Figure 3).
bDrainage areas of selected besins have been calculated by planimeter and
are presented in Table 5. The area measurement of Bishop Creek surface
water basin, as indicated on Figure 3, was terminated at the northernmost
boundary of USGS topographic map sheets Kenai C-3 and C-4. Bishop Creek is
a perennial stream and drains northward to Cook Inlet. The mean annuai peak
discharge from streams draining the low swamps east of Nikiski average about
1 cfs per square mile. The mean annual low runoff at Nikiski averages about

0.5 cfs per square mile (Feulner, Childers, and Norman, 1971).

Lakes and swamps in the North Kenal reqgion contain large quantities
of water. Some small lakes are perched on relatively impermeable silt above
the water table, while others fill topographic lows and are a part of tﬁe
general water table. Annual and long~term variations in precipitation cause

water levels of some lakes to fluctuate considerably.

B 9% B RESE ) B Crrn Bl




Most lakes within the sfudy area are closed basins Or seepage
lakes. That is, there is no visible inlet or outlet to the lake, but ground
water enters and leaveg by seeping through the confines of the lake basin.
Cabin, Wick, and Douglas Lakes are exanples of c10$ed basin or seepage lakeg,
Other iakes, such as Bernice, Salamatof, and Danieis have outlets but no vis-

ible inlet; these are semi-closed lake systems,

Assumed ground water basin boundaries have been developed by the
USGS corresponding with either surface water drainage or known impermeable
subsurface boundaries. The areas of the ground water basins are Presented

in Table 6. The basins are indicated on Figure 4. Confined and unconfined

ground water aquifers are found over much of the North Kenai area.

Four subsurface geologic sections (Figureg 5§ through 8) have been
compiled from existing well and boring log information. Location of the sec-
tions are indicated on Plate 2 (in pocket). The wells are too few and widely
spaced in some areas to accurately map the subsurface units and the static
surfaces of the water table and artesian aquifers. Broad correlations be-
tween the well locations are the basis for a description of general

stratigraphy.

To depths of approximately 300 feet, four major stratigraphic

units are present. The upper unit consists of outwash sand and gravel in
thin alternating discontinuous layers which occur to depths of 125 feet
below the surface. In this unit, ground water occurs under water table
conditions. The depth to water in the water table aquifer, as indicated

in the subsurface sections, varies between 5 and 70 feet below land surface.
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Near the Cook Inlet bluffs, the surface of the static water tahle decreases

in elevation and appears at the surface near the base of the sea clif€.

Benéath the Qppér sand and gravel unit is a confining stratum con-
sisting of clay and silt which locally alternates with thin layers of silty
sand and sand. The clay stratum varies in thickness from 5 to 40 feet and
appears to pinch out beneath the Collier plant site near the Cook Inlet
bluffs (Figure 6). The clay stratum also appears to pinch out to the north

of the plant site in the vicinity of Bernice Lake (Figure 7).

Beneath the clay stratum, which acts as a confinihg layer to the
artesian ground water, are more variable strata consisting of ;ilty sand con-
taining coal fragments interbedded with discontinuous strata or lenses of
water bearing sand and, more rarely, gravel. The sand and gravel aquifers,
being discontinuous, are difficult to locate but are differentiated in the
subsurface sections where possible, as the third geologiéwﬁﬁit. North of
the plant site toward Bernice Lake, the silty sand grades to poorly graded

sands and gravels with fewer fines.

In the deeper wells and borings, a second (lower) clay stratum is
encountered at depths of 170 to 240 feet below the surface. The clay is
interbedded wiﬁg-thin layers of sand and gravel containing wat@x under arte-
sian conditions. The lower clay unit varies in thickness from 60 to 130

feet and was encountered in borings drilled to a maximum depth of 450 feet

below the ground surface.

R@charﬂg

Water table aquifers of the North Kenai area are recharged primarily
by precipitation and seepage from lakes. Most of the area studied lies in a

DAL 65 55 £ RSP 0% B
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soils region of good recharge potential. The region encompasses well-drained
soils underlain by glacial drift. Precipitation is the principal source of

recharge to the confined aguifers, although the major portion of water con-

trlbuFlon is consjderod to originate east of the area of study. Data on the

area to the east 1s extremely s5carce or non-existent.

.

Based upon climatological, vedgetated area, and soils data, net

recharge from normal amounts of precipitation is estimated to range from 7

H . : .
to 9 inches per yvear. Ground water underflow, entering the study area from
the east, is also a contributing recharge factor. The flow rate is not
arriers of low permeabilities and

known but is believed to be slow due to b

gentle water table gradient..

Ground water of the water table aquifer in the North Kenai area is

discharged primarily by evapotranspiration,

s

from the coastal bluffe.

gy

Discharge from the art
e s

gg&ﬁgr occurs by pumpage and upward

e the artesian water

-

level is higher than the water table aquifer, It ig generally believed

that artesian aquifers discharge large quantities of water into Cook Inlet.

Total evapotrans spiration for the North Kenai area ig estimated to

be on the order of 5 to 10 inches per Year, due to the high bercentage of

forested area and the numerous bodies of lake water. Although total ground

water loss through evapotranspiration is not known, it is considered to be

a significant portion of the total evapotranspiration,

R A% R U R A BVE D B

SN
b

pumping, and seeps and/or aprlng%‘
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_Pumpage of ground water in the system consumes an estimated 2.9

Water Level Fluctuations

Fluctuation of water well ievels are indicated on Figure 9 for an
artesian aquifer and a water table aquifer in the North Kenai area. Water
level fluctuations can be caused externally by tidal movements, ;hénging
atmospheric pressures, wind over anvopen well, and by eafthquakes. Inter-~
nally, varying amounts and rates of recharge and discharge will cause water
level fluctuati;ns.

#

Review of available h;drographs indicate that the water table aqui-
fer responds to seasonal changes. The agquifer reaches its highest levels in
August, September, and part of October. Once the ground freezes, there is
about 6 to 7 months' lag time before winter Precipitation percolates ﬁo the
water table. The water levels reach their lowest point during February or
March. Based on USGS hydrographs, the water level of the water table équifer

r

has varied as much as 5 feet (see Flgure 9). This is primarily due to nat-

ural causes such as evapotranspiration and drought conditions.

Artesian aquifers generally have a greater lag time in their re-
sponse to precipitation. Under drought conditions, the amount of recharge
is reduced also to the artesian aquifer. Fluctuation of water levels under
artesian conditions are primarily caused by changes in pressure rather than
changes in storage volume. The confined aquifer serves mainly as a conduit
for moving watexr from recharge areas to locations of natural or artificial

discharge. Reduction of recharge and increased pumpage have caused the
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R M -W - DRILLING, Inc.

P. 0. Box 4-1224  1310C International Airport Road
(907) 274-4611

ANCHORAGE, ALASKA 99509 Jr

Div. & Comiosiond Survey
YT Ty ey

DRILLING LOG

o

Well Owner_ bttion Chemical Use of WelLExz loratory

Location (address of: Township, Range, Section, if known; or distance main road
omile

P Cadi 2 P s I 8 ' P
Horth of Wellhouse 7Tm

Size of casmg_________Depth of Hole_ =70 feet Cased to__ 10U feet

Static water level =" ft. (80y8) (below) land surface. Finish of well (check one) open end ( “);

| Sereen ()i Perforated (

Describe screen or perforation _
Well pumping test at_Mgallons per (ho‘ur) (minute) for____~__ hours with i ft.
of drawdown from static level.
Date of completion ADTLL 11, 1982
WELL LOG
Depth in feet from '
ground surface Give'details of formations penetrated, size of material, color and hardness
) _mo___? Casing SYcK up.
2 1o 55 Sandy chb'le Gravel.
5¢  mo_ U Sandy Gravel; Water Bearing.
75 _ro__ 75 AfA:Silty.
/5 TO 93 Grey Clav: Slightelv Gravely.
99 ro_ 106 . -.Cravely Clay: Sandy, Medium Uard

(=
by
-

106 7o Siltvy Sand: Gravelv,

113 ro 112 Grev C‘:lav . Sandy, Soft., T pee i g;}fgﬁl
- ,: / {é,ﬁ.‘}x Al

“ oy ey o g ° 5 T ;‘

112 rmo__1li: Sticky Clav, /@ﬁ@

115 mo_ 135 Sandy Clay: Semi, Conanl e Cu*s*‘"“&“‘“
b Hificate NO'® g4 & 913

135  To__l14n AlfA,. Vet & Heaving., Cer

L4 mo_ 164 Fine Sand: Siltv, Wetr-Hesves

163 Very Fine Sand; Browpn, Siltv/ Clavey, Holds open hole.

160 TOo__lb b ; 0 K yes

_ 6% ) ) '

167 o 7T sonely Grev Clay.

TO

3 —CONTRACTOR
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P g M W DRILLING, Inc.

) P. O.Box 4-1224 e 1310C International Airport Road

(907) 274-4611
ANCHORAGE ALASKA 99509

S vuiedd Survey
DRILLING LOG fonorage

Well Owner__Union Chemical  2?%¢-£.3y Use of WellCommercial

Location (address of: Township, Range, Section, if known; or distance main road

/m v house

Size of casing__%f_’___Depth of Hole_153"'9"  feet Cased to_ 150" feet

Static water level _48'  ft. 4edsese) (below) land surface. Finish of well (check one) openend ( X );
Screen ( ); Perforated .w( I IR P : W
oy S : MNP 7 N gl mewr»@“w}wa 2 : ! v ",

Describe screen or perforatlon

Well pumping test at______ gallons per (hour) (minute) for____. - hours with . ft.
of drawdown from static level. i
Date of completion  3/15/82 .
‘WELL LOG
Depth in feet from S -
‘ ground surface Give details of formations penetrated, size of material, color and hardness
9 _TO__ 2 Top qo:Ll
2 __TO_ 13 . WW stratas w/f"-8" rocks ar m*
13 TO__ 4Ll (‘mfpd o*mvp'! shrown, _meadiim__hard & crimbles ‘
Ll TO__ /2 Sand & 'gr‘nvcﬂ water b aﬁr'ing.
TO__ 73 ' Sand & grevel: loose,caving,water bearing
78 ro_ 100 ... ..CldY: blue-grey some gravel = Ty
100 po__ 103 . Blue-grey clay o % ’f//z
103 to_ 105 _Cl'avéjf pxaVel L LEan v
: : ' : E . NWW‘% L(xi‘)fzed Covtractos
105 To__113" Silty sand & gravel water bearmgr Certificate Nos. 814 & y7:
113 To__120 Very silty sand & gravel: water bearinsz
120 To__125 Sapd & pravel: heaving, cleaner, water bearing
125 To__131 Siltv sand & gravel ; water bearing
131 To__14] Silty sand & gravel: Clavey
141 TO__ 151 Fine SiI4A sand - ‘£
15 :
1o TO Crey 1 a2y

2 —~STATE



-~ M-W DRILUNG, Thc. =

:P. 0. Box 4-1224 « 1310C International Airport Road
. {907) 274-4611

ANCHORAGE AL.ASKA 99509

.

DRILLING LOG

Well Owner___Union Chemical = Use of WelL COM
v - Location (address of: Township, Range, Section, if known; or distance main road
e Test Well 13/7 North of 7M

Size of casing__8 __ Depth of Hole_150% - feet Cased to__150%  feet

‘Static water level 59 - ft. (’éb’&)‘é)f
Screen ( ); Perforated( '

A

( /_g_low) land surface. Finish of well (check one) open end (XXX

\ Well pumping test at_____...gall (mihute) for_ - hours with ft.
of drawdown from static ‘
Daté of completioﬁ May 14,
X WELL LOG

Depth in feet from

_ ground surface = G Zrmations penetrated, size of material‘, color and hardness
O ,TO 39 Gravel |
39 .TO 40 - Very Little ﬁzo,
40 " TO 44 Clav. _some HZ26
44  TO_60 |
60 T0_78
s L 7B_TO_A3 ‘e
| 83 - TO_90
90 TO .92.‘
92 T098 Grey Sandy Clay - Hard _ )
98 TO_101 Grey Clay - Soft
101 TO_120 | ‘ vGrev S:thv Clav - %off }
']‘?O TO ‘]4VO‘ o Formatlon Gradual]v Clay - Qandv Clav‘i- Very Slltv Sand
’140 T_O' 150 . .‘Vex..‘y Silty $and - Some Clay - |
N 0

2 —=STATE



St
M -W DRILLING, Inc. ¢ L enyY
P. O.Box 4-1224 « 1310C International Airport Road <
(907) 274-4611
ANCHORAGE, ALASKA 99509 ¥ Log Rev. 10/25/85
DRILLING LOG

Well Owner___Union Chemical Use of WellExploratory

Location (address of: Township, Range, Section, if known; or distance main road

Test Well 13/4

Size of casing__ 8" Depth of Hole__160  feet Cased to___ *¥121.0¥ feet

Static water level *64 5% ft. gkuwe] (below) land surface. Finish of well (check one) openend ( X );

Screen ( X ); Perforated ( ). .
Describe screen or perforqtion_'?‘__ﬁll,j,‘ﬁe'l S S _Screen 145 £0--137 rPnp"Wi nd. Ral. #25 slot
Well pumping test at_%*300%gallons per | .) (minute) for*2L* - hours with ¥38 8 ft.
of drawdown from static level. ' -
Date of completion .Tammrj 15,1982 S
WELL LOG
Depth in feet from
ground surface Give details of formations penetrated, size of material, color and hardness
0_TO 2 Lasing Stick up.
2 _TO___23 Sandy Gravel: Semi Consol, Water @ 20° :
23 _TO.__ 25 Sandy Gravel: Clayey
25 _TO___ 41 Sandy Gravel: Cemented,»Water seaps in sand stringers.
41 To__ 72 . Gravely Sand: loose slightelv clavey, Wet,
72 T0___ 81 ~Water Sand Heav1n2 Slightelv'sandv -
81 To_ 105 rGrev Clav SthkV Sllghtelv sandy:
105 TO__115 , Gravel & Sand Slltv/Clavev dense
_115 To__147 ASilLygﬁéﬁd;&;Qxayel wet(would not hold water from 127-147"
147 TO_ 160 Silty Grey Clay.
TO .
- TO ] - - N
TO ) -
TO T i i R
TO

1 —CUSTOMER
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' L‘_ : “‘L':‘i ‘,_.1, ? ey
T M W DRILLING, Inc ' . R
N . P.O. Box 4-1224 « 1310C International Atrport Road
~ o , : (907) 274-4611 -
' < Y ' ANCHORAGE, ALASKA 99509 S
< v . , 2 ?\
t l“ ' ?\}g N T e ¢ ‘/4»,. D
Lo DRILLING LOG j /
3 Q Well Owner__Union Chemical Use of Well_Carmexcial
~ - -
3 h ~ Location (address of: Township, Range, Section, if known; or distance main road
3> Tesr Welrl 13/8 7V A 23
I ’ -
ﬁ o Nnrth af 7m /$O ~29¢0 4174//,4]!}) u/f 7 e
V¥ 44 149
N\ © Size of casmg___.ﬁ_._Depth of Hole__ﬂi:___feet Cased to__wlﬂ%’__feet
8
/Q) . Static water leveL_Qﬂ’E__ft (ahove) = (below) land surface Finish of well (check one) open end ¢ = )
[ B Ak 3
0 Screen ( ); Perforated ( )- 50. "> vl * ”GJJ”AM’%
2 L Describe screen or perforation Nena
(»nWell pumping test aL_f}__gallons per (hour) (minute) for 3 hours with e ft.
-4 of drawdown from static level.
L N .
g gDate of completion___June 23, 19832
- D

WELL LOG

Depth in feet from
- ground surface

Give details of formations penetrated, size of material, color and hardness

-2 D . o
o F

o : :
.3

37 ' o
~~ TO —6249
73
e mo_ 857
':”\"78TO 277 »
.79 ‘
3+ To. {ﬁr87 _
87 1
e TO_ =24 ?
L TO o
10 » 63
1023 (TO LDS’/
/o3 /09
1857 TO AT
169 "
118~ TO =
7 I3
112 TO T
13 138
125 TO
138 /49

1Lem TO__ 15+

TO

tick-up

- Casing 2

‘Sandv?édbble Gravel

Sandv & frav 1l (gamph

Sand & Gravel

| /ft//“ O AL oS
Dy AL

AVOMA-Certified Contractor

‘ . Certiff~ate No'e. 814 & 6723
Gragz Clay fp

Grav Cravelly Clay - Soft

Gray

Sty Clay - Madinm Hard

of Gray Clav - Very QﬂWFjV Sanpdw

811ty Sand &

Variations

Cravel (Formation Samnle # 1)

§i1ty Sand & Gravel (Formation Sample & 23

Silty Sand & Gravel (Formation Sapnle 7 3)

Cravel (Tarmation Samole & 4)

Silty Sand &

(Tagrration Semnie # 5-9)

i1ty Sand S

Cravel

Onen Wole Drillineg Possible.

Craxy Clax Dy~

Davs Ric

2 —STATE



, M-W DRILLING, ‘inc.
SA 7-s2-272 DD e 3.9 P.O. Box 10-378 ¢ 10300 Old Seward Highway

L o (907) 3498535 :
7 2 2t BAATG ANCHORAGE, ALASKA 99511
Top Gilse

12wt of
DRILLING LOG '/ R

on L e

Lonp £

Use of Well_Comﬁc_l_*1

Well Owner____Union Chemical 77 G~

Location (address of: Township, Range, Section, if known;.or distance main road ol g
. . - /. ) %
500 north of f7H, Kenai, Alaska R 9 ey ,%74»A, L, j Jz §
7 i i
v S i
N T 5% (3% /098] LAN
Size of casing._.l"_’l___Depth of Holee_.__ifiw 37 (70 feet Cased to. 3t feet 8
Static water level 25 . (%ib”é?fé"f)% (‘below) land surface. Finish of well (check one) openend (  ); §
Screen (* ); Perforated ( : ) ' :

¥See as bullid

Describe screen or perforationch! of 10" telescops Johnson 304 Shainless Steel soreen v/2¢
rp . ~%ialpipe (& 5/57 OB set from 134 N FO' varyiuzg slot sizes
Well pumping test at_220_gallons per (holf) (minute) foriﬁ;li_‘higﬁ%?sﬂpwiﬁ? 35.5 ft.

of drawdown from static level. 7 ﬂ . ‘
‘ /o/g:w/é/ Sase S e

Date of completion__October 21, 1)’;3“2 :

WELL LOG '
Depth in feet from a5 g - * = f‘a
ground surface Give details of formations penetrated, size of material, color and hardness en O
whis TO o ‘ Casing stickup w ?’_
o . el o : :
“ 70 «:3”% v Brovn cemented gravel ' -w- =
4 /% TR b mo
“ 10 J«:ﬁ" Gray silty szravel m-
12 2g . ‘ - O
e b Gravelly with srayv clay R
£ To L& Gravel with sray clay. not.-s3 cemented o 65
Lo g S ' : . Bk ~
Xm0 5ty Clesn eravel o (.L
=1 TO — Sand & raval: henwinr somevhat (J\ 1
IR £ TN e e g
T TO Pl Fray cluy with some sand and 'wood chlos:: C/) ]
e 103 T T B e NS e
~ TO e Sray olay with wood chips '8 D
o3 e ‘ o2
7o L Clay vith sand and swmall sravels waterbearine : v
10% TS AN
< 1o 13 /33 Sand and sravel: walerbearing o ((3
33 e o ¥
37 TO w0 Sond and sravel with fine siltv orsy clav A (}) A

134 o
W5 o U& 138

sand, silt and clay

2 —STATE
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C Kewnao) USGS SITE |p 6040176 15/‘:2/;24015

‘BORING AND WELL DATALOCAL NO .5300701‘227 Aclﬂﬂ'l,'.'?*

S Cage

Nowever (el is sl »Fu\«o,:\';wnb)_

. NO

TWELLS AND

Approxivate e ‘
. Elevacion of ' ’ :
Ovner/ Borteg Original Static Screenable . Radial :
Boring or or Mexioum| Surface Water Water Bearing Test Well Test Influence !
Vell Vell Depth Elevaction | Table S Soiis Screen Size Maximum Well Specific of Coef, of H
Bucher Dismeter Drélled: HTIW Elevationt Top + B-ztom: Dia. Lergrh Slet Preduction | Drawdoun! Capacity Well Perm, Remarks B
{f{nches) | (feet) | (feet) {feet) (feet] (:‘<ez)f {in.) (f:.), (in.) {zrm} {fz) {gpmift {ic.) {gale/day ‘
- - 8 of drawdown) per sq.ft.)
Toreracion ON SITE BORINGS AND WELLS :
41 6 140 132.5 +36.5 +18.5]1 « 6.5] 5-5/8 S .018 .- 2.2 - - - Loceted B0 feet from TW & .
Obgervation 3 . ‘
22 . 6 175 128.0 +38.0 - - - .=} - - - - .- - i
‘Observation - :
L&) 6 143 128.0 +36.5 +«7 ~12 5-5/8 3 020 o= n.o - .- ‘- located 30 feet from TW 4 .
Observation . . :
% & 164 128.0 +33.5 -2 -8 .- - .- T e .- - .- - :
Obgervation .
#5 6 151 128.0 +40.5 +17 +3 5-5/8 5 050 -~ 1.6 - .- - Located 30 feet from TW 3
Observation .
£6 [ 148 130.0 439.0 +10 - we] wa - - -— — - N
. s
Obgervation . . 1
€7 6 137 134.0 +38.0 +19 + 4 5-5/8 3 0187 7 e 1.0 - - - Located 50 feet from TW 2 :
Observation . :
8 6 120 130.0 +39.0 +18 - 5-5/8 H .018 .- 1.3 = - - Located 30 feet from TW 2 !
Test Well 1 10 135 128,60 1 +38.0 -- - - e=| == | BG (not tested)-- o= -- -
. . ¢
Test Well 2 10 130 1330 +35.0 +19 + 6 9-5/8 3 .052 94 27.5 .4 100-150 214 . Radiue of influence extrapolated
. 10 [t ) i .
. ! :
Test Well 3 10 o122 129.0 +39.0 425 +11 9-5/8 2 .g;g :x T} o288 3.6 100-150 218 Radius of influence extrapolated )
' R 3 «020 104
. .
Test Well & 10 146 129.5 +35.5 + 5.5 ~14.5] 9~5/8] 20 .018 177183 47.0 3.9 100 194 Radfus of influence extrapolated i
e -VICINITY BORINGS AND. WELLS : ’ : :
Standard O11(1) . . i
6 171 150+ +26 + 2 S 31 5-5/81 10 010 100 16 10,0 - .- Hells 1 #nd 3 reportedly same .
(3) 10 014 as 2. Water has high iron ‘
- . content . .
Chugech | 1w 173 150+ +28 -13 -- 9-5/8 1 10 | .010 60 1% 4.3 . .- Reportedly started pumping
Electric ] 10 173 150+ +28 -13 - 9-5/8 7 10 010 60 16 3.8 S - hot vater after earthquake.
M} w0 183 150+ +28 .12 . 9-5/81 10 .010 150 - - .- - T This well was acidized in
b ) 1965 when screen becace
clogged. Water has high
. frun content,
Rig Tenderse (1)] & 200 30 +19 -25 -40 .| s-3/8 3 .014 138 22 6.1 - - Wacer high tn iron.
’ 5-5/8 | 10 .020
2] 10 60 30 +10 -10 -18 | 9-5/8| 8 { .012 | 200 38 5.3 - - Same a3 above.
s .22 -30 | 9-5/8} 8 | .020 ’
(3] to 70 30 +15 -3 -16 | 9-5/8 13 | .012 | 100 28 3.6 - - Same as above. -
QIR 80 30 +12 ) 26 9-5/8 26 016 - . - - - Pump test not completed to date,
Phillips (D] 6 243 15k rd 472 | 438 | - <= | -- | eoo-1000 | -- - - - No pump test to date. Water
Petroteun } +70 -1t -100 (eft') high {a fron. Not tested,
. @] 6 287 11324 - +38 431 | -- PORR R H.G. - -- - - Not tested,
! s .~ - - - - - - w | m.e. - -- - - Not tested,
)t 6 268 - - - - - 1 e s 600-800 - .- - - Not tested.. -
(est.)
Kenat 3 7% 135+ +96 461 | 456 | 5-5/8) 10 | .o020 70 7 10.0 - - Red brass acreen used. .
Pipeline ) . . N
£ M5, :
\Ce:\ent Plant 3 H%JN +80 +75 +6% 7-5/8 | 10 2030 150 e - “= M - Vater high ia iron, l i
Tee Pee 6 130+ e -80° -81 Perforated Casing 4 - -- - - had . Took cwo weeks of pumping to
- clesr water,
ha OO

clusaod 4/12[80.63« Iad«.po%* 2O Use (n last § yeaxs

TES: - ] \@f@% (}'\M

THE FIGURE NEXT TO THE WELL LOCATION 'tNOICATES THE wELL YIELD “~ .

NG INDICATES THAT THE .CONDITIONS ENCOGUNTERED N THE BORING ARE NOT SUITABLE FOR WELL DEVELOFMENT . .
ON=SITE WELL DATA HAS BEEN ESTABLISHED BY RECCRDS TAKEN UNDER OAMES % MGORE SUPERVISION. —G)(JD

VICINITY WELL CATA WAS OBTAINED FROM VARIOUS SCURES, VERBALLY AND IN WRITING: THIS INPCRMATION MAY :

NOT REFLECY A HIGH DEGREE COF ACCURACY BUT SHOULD INDICATE GENERAL CCNDUTIONS.

ESTIMATES OF POTENTIAL YIELD COF BCRINGS ARE BASED ON INTERPRETATION OF EBORING INFCRMATION. ACTUAL

YIELDS MAY VARY CONSIDERABLY FRCH THE ESTIMATES. N

REFER TO THME @wELL INVESTIGATION PLAN, PLATE 2, FOR ADDITIONAL LOCATION (NFORMATION OF OCBSERVATION AND

TEST WELLS.

REFER TO THE APPENIIX FOR STAGE PUWMP TEST DATA FOR ON"SITE WELLS. ‘

DATA SUMMARY -

EXPLORATIONS AT THE SITE AND IN THI VICINITY OF THE sSIiT®

’%”V’?”V g S

A
#F

FEET
350 © 350 700
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SITE 1D Go4207/5/7193/0/

AOCAL FELA2=1F =1

\

S AT
'SES SITEID ¢ / 72

_OCAL NO. S8 q-12.- V%Aﬂ}g{

??t - rost uifice Box 158
- L/ rensl, rlezze 33611

June T, 1j77
P -

22118 Jlson
203t .frfice Zox 58
Toevzl, f1tas 43011
Dzer L r. Jlaon: . : 07".5
ﬁ//@c/ci CovT t
J7¢ ©o1lowin: i o2 los of Lhe well Zap on Jo4T island Luxe
LrDIiYly, nig€ Shore mstistez, Lot 13, Lg 4; Lw. .Z. Zection
4 Townznl hoonce 12% Scward L.oridl She
;0’ T o 7iL haen ) /\W\’Oﬂg
1/37/77 ;»,l' c-12" Gravel
12-14" Grevel « s.ell emoiant of cley
1. -71" érzvel
31t water
=/25/7T 0 21-2s Z1-36" «ster vita orovel
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Drilling Co, Y)/M ?’/Oafn// Q W ma USGS no. »
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Lot b, Block- |, O&Aummmw well Wt s 5@?}489‘}’)& See. 14,
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[ B .

Bescribe intervals and size: nc () @"Tf\'yh

Well yield tested by {pumping( bathng; Rir) at ,/ :)\ gal/min, «

or__ [/ . hours with,__l#___n. of drawdown from static level,

ORILLER'S MATERIAL LOG

Depth hel'ow tand Give description of strata penetrated
surface in feet (size of material, color, hardness of drilling, and water content)
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WATER SYSTEMS & SERVICE
Rl Box 1517 : Kenai, Aloske 99611

Dated this ()2714 day of 44(7L/ A . 198:?

Vial
Box £
k)uéi(

Dear 5ir:

puglruct on O wnew ! Sﬂﬁm v Aol ;zz/ma/(;

MEE
761/

The following is a well log located on Lot [ PBlock _i

BELUGH sHox®&s so P—

in the Kenai ﬁecorﬁlna District. The owner at the time
water well was requested Triy [ et .

C to 8 feet  depsel! o
2 to 33 feet gidved np wallt

to feet

F3to 4z feet ,Jam/ aud 774#6/ el /’L/U&&ab

Submer?ible Dumo was {g;;\} installed as reqguested
Sfcreenlwas wasn't 1nstalled as requested and/or necessary
Yell yield wasn't tested by<g§§§z§§5 bailing at 24 cgpm

%"e bave been pleased to serve your water needs and if vou

have any further guestions, problems, or comments please
don't hesitate to call or write.

C1ncerely,

Hcri, /z/

RELIW F‘TH D. D"ER
Oowvner .

kd/dad

B

cc i D6ES /84

N¥EaQ DZ7-2V - 0 |aAS



WELL - SERNICE LAKE CAMPGROUA.

SWyof SEG of Ses i3, T TN, RI2 VW, S. M.

P

”
0 L 7 riss
« oL chvc/fy :z/x‘j sandy H"Sof/
"‘5—-““"' contatnd rotis oo era. r{‘d /,
{
o
f §P-G M Sa»J)l Gravc/ [rrzr[" .r:/tv -
1 centains tee Threenis A

16 TTT T T Static Woll 12 May 72

i
i se Gr n'c/w Seord, pn'/u IV
g SPo3M Cgm:m fsf ::. ﬂyr}”r
i
[y R ———
sal g p Groselly Sava- water
! J("_ Grave /f\/ 5¢I“( Fesse .“'V'A'y"‘
s - 1
poseeSn cmmn’r. Gt
37 E——
- spese Silty petdly Sord - certaies pea
§3 9“’"6/1 re ;,:,,,:::ar' verd s

sr Gravelly Sand « sope aba? cementr!

4 SO -5 pessioly eiky, fioided amenct of woier

b SRRV Grav

edurdant wattr,

by Alacian

. ’ P £ . .
O/D('f) 5:‘:;/ CHSI LT o h/t.’ [ :./.’,"f, fspe s é/ c /5& EOr S e
- ‘ - "

i - e I Iy
Wwite U.M(M‘I f::(/r:l_;‘,) thern Oa'/(/.r,"g et el ,_45;5”,;

i / - . .
adiiized ol Jower end ¢ casica Y

v

s ;7 . : :
purped af 20 gpm Gar g Lt - woier dicliyid
i € LT

-

clean, with orly o frne reaiored sand graing

D)al'/' feited of 5E apn, S & drawd v,

Sond - Lecenm: ‘rg {serser, S §reg

(0% Z1S1 651 $99
b-1 D90Q G1 -2 -/ @S



1729

cL e -
N S W .
/
/ \)
2 x A N2
i "y \
\ 5 / YA -
A . \ o
5 Grisy : .
LY '
2 Lane Came
SERNICE CAXE AMPGROUND
Lot &, Section /5, "N, FRI2W, S M.
7. 35 Acres
Vorre /1962 Or-arerr by~ 0Olsom
300 FEET
Ty ]
o Lagend
fls
Grass Cap Monvment O
Comporovmd Bovndary
Entiorce Sipe —
Toble r
Firaploce °
Teller L]
\N\hi\\\ Bow 2
Lulletin Boord 3
Trushk Sarrel -]
Tirmbar Dyme Lire [
Rovds R
ch\w\\\x\ 1w$\w-
vs ke
Lake W}Q\.m e
===
Av.. h\o P\u we t
. g shallow ccn\\
. N
,.(\
b2 o




92 15 50

. bysoly ‘ybnoiog D|nsuluay

| 7¢¥

$324D Ul UROYS SsJequny 990y
$95d113 Ul umoys sJequny  Yoolg

n.\o

ssassy

3

WRDS-MEIN-NLL @wd '03S

n

$,J0SSISSY — J)ON oo
1DUsY < ©
) \O
~hn
PYL PP il -y T o
= e ‘NS NIILSvg 5
’ €Y 2 sulE 0¢s1-y GMW
¢ € ON'GNS NIILSVYE "
0 W// ,/ T QY Invaooag o+ ﬂ_
! // / ¥ ,099 o1y D N KTy . — )
.. W // w::.w i ma u‘:im Y0 3 W %
: 0 ). [T QO © 4 5
, // Ivop N tvsoer |2 . z € ~ wos = Dyyop W ov
N MR > . ocd b [Tp NN
D oer R @ [y, I - ORATE: IS f S =) ] 2Y® \A @
RO B @ @ 3§ @ i o | e %
_‘chw. :.Dﬂn‘twﬁk ‘n.wu" oﬂxﬂ/ RN i ore 1.t Y V{II@B
t TS [y ov 5Ty (3 ¥
3 KZ52 "oy A3V 4 ‘.
~ .
© I Y ‘eJFpxoyouy @Hmk,w%« SAY oz .\a
Lij J|& 11eqeq@ 0(g.‘euossog @
oL m:m Sz e+ 7D POITTUTH|Y L OTATTS
» iz X ‘53 U 0
i X ® Ny ‘efexoyouy .,
(o] N .
I e zradviczom|cost A
/AN ot 111334 W SITTAUE 8 9 uyor 2vos
) = 3 P ®
_ .
f iz »
ooz 1% X ILE 2 dvoz oyor
e M S @ S 6 @
| wsd [ 2vag _
e oy nananis | @
A i Ml.l
ﬂ ! v
!
ﬂ _ IVOE EIT ovor
Wwo? svet
NVIE @ H @ 0 @ @ AR YT
3, ®
a¥oN VT SATIST




Well Owner

Location (address. of: Township, Range, Section, if known; or distance main road

Size of casing_ 8"

Static water level 70 - ft.

. Screen (

Describe screen or perforatmn

Well pumping test at

¢LEZ%L

Union Chemical | ' UmmﬁJVd;Q

w ok ’"47

b

M -W DRILLING, Inc.

P.O. Box 4-1224 « 1310C International Airport Road : o

~ (907) 274-4611 A
ANCHORAGE, ALASKA 99509

DRILLING LOG
Ef{\,’ i i': Sy

D
&1 xmsfx@‘@yl al

Well 4 13/2-8

¥; Perforated o

Depth-of Hole_153 - feet Casedto__153  feet

(HB’(')YIH) ‘;?(T,b‘elow)' land surface. Finish of well (check one) openend (X );
. None
gallons per (hour) (minute) for________ hours with ft.

of drawdown from static level

Date of completio

Yovemb

Well abandoned for insufficient vield

WELI, LOG

Depth in feet from

"~ ground surface

rmatlons penetrated, size of material, color and hardness

“3Caslng sLickup . P I

'f;Tanﬂliltv gravel _ R

= ~ e, ,E?m
';Brown siltv eravel (damp) Aﬁmp P e,

; Qg 4 /f? .
o ; AL S 8 .
.»Sand and gravel {(damp) Cap T, >
1 , T, o C;?ﬂ\
e ) T e, O,
'Gr y clav and pravel S1q4
RS

'-,eGrav'claY with traces of gravel

e'Grav clay sand and gravel (damn)

224 -/

clay ana wravel (damp)

P
Sand . and gravel (damf) ~ [ Cozeen

Silty sand clav, waterbearing

Wet silty sand

i T
Cdondlay

Silty sand, some gravel, waterbearing

_Wet sand and gravel

0 70 2
2 TO 10 -
10 qo 45
45 rfo - 67
67 To___ &0
80»l TO_ 84
84 . TO 98
98 o 99
99 ro._ 102
102 1o 104
1.0>/+ To__ 106
106 To_ 109
109 To___112
112 To__113
113 TO__ 115

Wet sand and orawve]

2~STATE



LM W DRILI.ING, Inc. . :
P 0. Box4 1224 ‘e '1310C International Alrport Road
o o . (907) 274-4611

J . i ANCHORAGE ALASKA 99509

Wl o : | DRILLING LOG

Well Owner__ Union Chemical (page 22 o Use of Well_Commercida
Location (address of: Townshlp, Range, Sectmn 1f known; or distance main road

‘Size of casing______Depfhfof Holé:_“"___‘_‘_____feet ) Cased to____ ot

oo , ’ Con
Static water Ievel_,____.__ft (above (below) land surface. Finish 7 CETOn 1 ( )

[ Screen S T Perforated

Describe screen or perforatmn

Well pumping test at__ gallons per (hour) (minute) for
of drawdown from static level

Date of completion

WELL LOG

Depth in feet from
" ground surface G

SUls 117

ormations penetrated, size of material, color andhardnesé

TO
117 . 127
127 138

ilty sand, waterbearing .

'tyvolay, some grabel, waterbearing

l~_&
()
[0}
i
_;‘_\
o

y sand w/traces of gravel ; waterbearln

?.—J
I
(e
-
i
il

Qty sand and grave

waterbearlng

TO

TO

TO

TO

TO

» NWWA Certified Contractor
TO »' Certificate No's, 814 & 373

TO

TO

i - ~ | . 2=STATE



. SOLDOTNA DRILLING CO.

WATER WELL CONTRACTORS - ]
P. 0. Box 351 0CT 3 1914 Dive
BOLDOTNA, ALASKA 99669

pareQctober 3 197l

Collier Carbon & Chemical Corporation
i
" . ) ‘ Well Yors for Test Bores

T - ‘ K

) ] : Tast Bore #.8 !i

) 0112  Siitv Sand & Gravel I
.........,‘-,.[ A2 3Lt . Gravely Sand e et o ' ﬁl_-_..._.._..
_________L,_, .3t _ 58! __Sandy Gravel--Slightly Cemented L ~t(
el .1 SBL .. 641831ty Fine Sand_. _.. .' L
..._....J.-‘-..; 664 . .70/ Fine Sand w/Iignite chwakar=uater i

: - —
| et - .,l e Test. Bare #9 ..‘ Jl
; o0V 31t __ Gravely Send i
' ; L}j_'__, _«56' _ Sandy Gravel--cemented N i _
1Y 6Lt Send w/Lignite BiLs i 'L_ |
il B4t _70'__Tine Sand-cwater _fi S S
; Test_Bore_ #10 B 1 -
—t_l.ov _.10r _Gravely Silty Sand ) R
10' _ 30" _Gravely Sand i i
e———l—-i-30L___62!__ Sondy Gravel==Cemented S . i |
___,,,;_., 62 .70 __PFine Silty Sand w/Lignite--water' . ‘
T ' 1;‘ , |
* _Test Bore #11 i | }
i !.....D.' Lt Ton _Soil | [ |
! T 341 Gravely Sand v “_____
L 364! 69! Sandy Gravel : . i i

! t,.éQ! 7251 Fina Silty Sand=--uater : ‘J—

R 75 y -

- !

) | e Rt
—_— e e Test Bore—#12 t% i .
SRS SR MY o} Lt Top Soil ! | |

—— ;_.J_%__' a5 __Groave)l }Irb Sand g’..........,._...__._..
RSO B {4 611 Sandy Gravol : j

BRe 4 o Nolicnwd Pioasy 1 Iorth Clilcago, 1l

F 61! 70t  Med.-Coarse Sand
70¢ 75' Fine Silty Sand--water
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< OOTNA DRILLING 0T

WATER WELL DONTRACTORS S o
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SOLDOTNA DRILUING co.

- WATER WELL COHTRACTDORS
P, 0.Box 397

) BOLDOTNA, ALASKA 99669

gare_Aucust 20

19, 7}1

1
|
i

Well Logs for Test Borings

|

{ #.Test Boras

1 0.. 21y Gravely Sand

[ SUAR QR

31'
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8  Sangdy Gravel-partially cemented

8T N ] e o - G, < spyand
»

]

\

ced s

il

f i
...,........., ‘uat. wow. Bl Gray.sand & Lignite .Eart;.cle..-._-; ’ t}_
ot e B2 66 _Silty Sand —— i
— el _73L —_Pina_Sand==uafier_besring ! ;
U, &% K%L . Clay==Blue __ Gray. - — y
Do . s w5 v, wn s at  vvan e mem o mearens o— } !r
e ..\ _#2_Teat Bare fé ;
: ! Omeeer e 27 L. Gravely Sond . -‘ ;....
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Eae
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SDLDGTNA DRILLING 0.

WATER WELL CONTRACTORS
P.U.Box 381

BOLDATNA, ALASKA 995669
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