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GROUND-WATER-QUALITY DATA COLLECTED DURING JULY 1991,
WEST NIKISKI, ALASKA

by
Mary A, Maurer?

INTRODUCTION

A ground-water study of the west Nikiski area (fig. 1} on the Kenai Peninsula was initiated in 1990
by the Alaska Department of Natural Resources, Division of Water (DOW). This report summarizes
results of on-site and laboratory analyses of ground water coflected from 30 walls by DOW during
July 1991.

The Kanai Peninsula Ground-Water Task Force (KPGWTF) developed a four-phased project plan 1o
study the ground water of the Kenai Peninsula (KPGWTF, 1990a), Phase |, complated in 1991,
consisted of mapping and fisting existing U.S. Geological Survey {USGS} water-quality data
(Bullington, 1991), Phase Il s designed to achieve a better understanding of the regional-scale
ground-water quality and ground-water flow systems (KPGWTF, 1990b}. Phase lll, which is
intendad to address ground-water issues at the subregional scale, consists of detailed subsurface
geologic, water-table, and water-quality mapping (KPGWTF, undated}. Phase 1V addresses long-
term monitoring, groundwater protection, and educational activities,

The KPGWTF selected the west Nikiski area as the first phase Il project because (1) most residents
and businesses rely on ground water as a water supply, and (2) numerous actual and suspected
sites of ground-water contamination have been identified there {Harding Lawson Inc., 1989).

The water-quality objectives of this phase [I!A pilot project are:

1. Survey ground-water quality by conducting on-site measurements of key watar-quality
properties and constituents.

2. Collect ground-water samples and anatyze them for selected inorganic, organic, and
radicactive constituents.

3. Show selected water-quality constituent concentrations on maps using ail available field
and laboratory data, including data collected previous to this investigation.

4, Describe ground-water quality in the west Nikiski area.

This report presents and evaltuates the laboratory and on-site water guality results coliected for
objective 2.

ACKNOWLEDGMENTS

The author thanks the members of the KXPGWTF who helped 1o develop the project, and the Kenai
Peninsula Borough, Alaska Oil and Gas Association, Unocal Qil and Gas, Unocal Chemical, ARCO
Alaska Inc., Marathon Oil Company, Phillips Petroleum Company, and Tesoro Alaska Petroleum
Corporation for providing partial project funding.
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Roy Glass (USGS), Rick Noll, Stephen Weems and Kellie Litzen {DOW}), Jim Jurgens {(ADNR-Division
of Management), and Hans Schweiger (student intern) assisted with data collection. Roy Glass
(USGS), Jim Munter (DOW)}, and Jean Bodeau, Alaska Department of Environmental Conservation
(ADEC), reviswed and edited the report. | also would like to thank the Nikiski area property owners
who graciously allowed access to their property for water-quality data collection.

PREVIOUS INVESTIGATIONS

Previous ground-water investigations in the Nikiski area include Anderson and Jones (1972),
Howland and Freethey (1978), and Nelson {(1981}. Three major aquifers were described by Neison
{1981): an unconfined aquifer, an upper contined aquifer, and a lower confinad aquifer. Tha
unconfined aquifer is composed of coarse sand and gravel with same silt. It ranges in depth from
about 5 to 100 ft below land surface {Anderson and Jones, 1972). Most domestic wells in the
Nikiski area tap this aquifer. The unconfined aquifer is underlain by a silt, clay and sand unit that is
termed the upper confining layer (Neison, 1981). The upper confined aquifer is composed of sand,
gravel and silty interbeds and ranges in depth from about 100 to more than 300 ft below land
surface. Severat industrial wells tap this aquifer. The upper confined aquifer is underlain by a silt
and clay confining unit which is generally more than 100 ft thick. The lower confined aquifer is
poorly defined but may consist of interconnected sand and gravel layers. Even though the aguifers
have been previously studied and identified, ground-water flow directions and the quality of water
in the aquifers are poorly understood.

SAMPLING AND ANALYTICAL PROCEDURES

The majority of water samples were from private domestic wells which were in daily use at the
time of sampling. Water samples wera collected before they passed through water pressure tanks,
when possible. If the tanks could not be bypassed, the tank volume was added to the total volume
of water needed to be purged so that a water sample representative of the well’s aquifer would be
collected. In addition, all water-treatment systems were bypassed.

A detaited description of sampling and analytical equipment and procedures is given in the quality
assurance plan (QAP)} for this project (Maurer, 1991). Initially, a water-level measurement was
taken in gach well prior to turning on any faucet. An outside spigot was then turned on to purge
water from the well casing. A Y-shaped, vaived adapter was attached to the spigot and split the
waterflow into a long hose for purging and a short hose for monitoring and sampling. A Maodel
4041 Hydrolab, fitted with a flow cell, continually monitored the water’s temperature, pH, and
specific conductance during purging. Water for on-site and taboratory tests commenced when at
jeast four well casing volumes were purged and pH and specific conductance fluctuated no more
than 5 percent, On-site total alkalinity was determined by potentiomatric titration using Gran’s
graphical methods (Stumm and Morgan, 1981). On-site analyses of total iron, total hardness, and
nitrate-nitrogen concentrations were made using test kits manufactured by HACH Company of
Loveland, Colorado.

The actual sampling method differed oniy stightly from that outlined in the QAP. Radiological
sample bottles and total trace element (iron and manganese) samples were filled from the outlet of
the short hose. Water for dissolved major ion and trace element analyses was filtered using an in-
tine filtration system. Silicone tubing attached to the outlet of the short hose carried water into a
142 mm GEOTECH filter assembly containing a 0.45 ym membrane filter. After the filter and
assembly ware flushed with approximately 1 liter of filtrate, the sample bottles for dissolved
constituents ware filled. Two volatile organic compound (VOC) septum vials were filled directly
from the spigot. All other preservation and handling procedures were done according to CAP
specifications.



Inorganic constituent analyses of 36 water sample sets were conducted at the DOW Water Quality
Laboratory in Fairbanks, Alaska. Eleven VOC samples were analyzed at Northern Testing
Laboratories in Anchorage, Alaska. Nine gross alpha and gross beta radioactivity samples were
analyzed at Care Laboratories in Casper, Wyoming. Laboratory quality control procedures, data-
quality objectives, and analytical methods are given in Maurer {(1991).

WATER-QUALITY STANDARDS

The State of Alaska Drinking-Water Reguiations (ADEC, 1991} specify the maximum concentration
or level of a contaminant for public water systems {app. A). A contaminant is defined as any
physical, chemical, biological, or radiological substance or material in water which, in sufficient
quantity, makes water unfit for human consumption (ADEC, 1891). A primary maximum
contaminant concentration level (PMCL) is health related and is legally enforceable for suppliers of
public drinking watser. A secondary maximum contaminant concentration level (SMCL) appties to
the aesthetic quslities of drinking water and is a recommended guideline for public water suppliers.
Concentrations are reported in milligrams per liter {(mg/L) or micrograms per liter (ug/L}. The
conversion is 1,000 pg/L = 1 mg/L; and 1 mg/L is approximately 1 part per million {ppm).

RESULTS AND DISCUSSION
A listing of sampled wells, site numbers, and well attributes are shown in Table 1. Site numbers
waere arbitrarily assigned for this study whereas the ‘local well number’ is based on the rectangular

subdivision of public lands (app. B) and is a unique site identifier used by the USGS and DOW.
Well depths ranged from 31 to 303 ft,

On-site Measurements and Analyses

Results from on-site measurements and analyses are shown in Table 2. Water lavel measurements
ranged from 9.82 to 96.71 ft below land surface. Water temperature ranged from 3.1 to 7.8 °C.
Specific conductance was typically less than 300 microsiemens per centimeter (uS/ecm), which is
considered acceptable for domestic use. The pH values ranged widely and several sites were
outside the SMCL range of pH 6.5-8.5 (ADEC, 1991}, Six sites had pH values of less than 6.5 and
three sites had pH values of greater than 8.5. Total alkalinity ranged from 33 to 270 mgA as
CaCO0,, with a mean value of 69 mg/L and a median value of 59.5 mg/L as CaCQ,. Total hardness
ranged from 9 to 130 mg/L as CaCO,, with a mean value of 49 mg/L and a median value of 44.5
mg/L as CaCO,. Water having a hardness value iess than 60 mg/L is considered soft, 61-120 mg/L
is considered modsrataty hard, and 121-180 mg/L is considered hard (Hem, 1985},

Total iron concentrations were highly variable, ranging from 0.1 to 14.4 mg/L. Concentrations of
iron less than 0.3 mg/L are desired for domestic uses. Nitrate-nitrogen {NO, as N) concentrations
were either undetectable or measured in concentrations less than 2 mg/.. Concentrations of
nitrogen less than 10 mg/L ara desired for domestic uses.

Laboratory Analyses

Tha results of the laboratary analyses for water samplas from the 30 wells are shown in Tabias 3
and 4. Complete analytical reports for each laboratory are given in Appendix C. The quality-
assurance evaluation report for each laboratory is presented in Appendix D.

The majority of laboratory-analyzed inorganic constituents and trace slements did not exceed the

PMCLs promulgated in the Alaska Drinking Water Regulations (ADEC, 1891). For example, the
nitrate-nitrogen concentraticn ranged from <0.1 mg/L to 4.45 mg/L, substantially less than
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Table 1. Sampled wells in Township 6 North, Range 12 West, Section 1, 2, 11 and Township 7 North,
Range 12 West, Section 11, 13, 14, 15, 23, 24, 25, 26, 27, 35, 36 Seward Meridian.

ALYITUDE OF LAND WELL

SITE e DEPTH?
NO.! LOCAL WELL NUMBER? SEA LEVEL) (FT) LEGAL PROPERTY DESCRIPTION
44 $B00601201BACA2 004 102 31 NIKISHKA, L2 B12

52 SB00601201CDAA1 008 104 34 | BETTYANN'S ACR., GOGGIA ADD.#2,

L1D B3

54 SBO0OB01202AACA1 D06 107 46 | KISKA, L7

56 SBO0G01202CABB1 003 103 85 | INDUSTRIAL PARK, LS B2

88 SBO0B01211BAACT 012 93 87 | MONFOR #1, L1

87 $800601211BBBD1 011 94 303 | REDOUBT VIEW, L1A B1

98 $B00701211CCED1 008 152 97 | ARBOR ESTATES, L4 B2

98 $800701211CDCDY 037 162 96 | TIXCHIX ESTATES, L3

128 SB00701213BDDCY 016 138 59 | MILLER'S HIDE-AWAY, L14 83
1334 $B0070121308CD1 023 181 70 | CACRE, L17

143 SBO0D701214CCRD1 016 132 75 | Ross, ADDITION #1, L11 82
144 SBO0701214CCCB1 002 122 80 | ROSS, GIBSON ADDITION, L4A
182 SBO0701214DDCA1 018 140 55 | EANST, L2

165 S8007012158BCB 011 122 §1.2 | TACHATNA PARK, L5 B1

160 SB00701216CCAB1 010 78 130 | GALEN GRAY #2, TR. A, B4
179 SB00701223ABRC1 017 144 67.5 | WELAKA LAKE ACRES, TR. 4
120 SB00701223CBEC) 002 M2 38 | VAN SKY HOMESTEAD

198 S800701223DCBC1 010 131 110 | CAD ESTATES, TR. D
205 SBO0701224AABD1 018 164 58.5 | BASTIEN-HOOVER LiC B3

218 SRO0701224DBACY 005 128 45 | WHITE, L3

220 SBO0701225ACBA1 021 134 59 | SUNSHINE ESTATES, Lt B3
225 SBO07012258BAC1 028 123 58 | REAL DEVELOPMENT, L1 B1
238 SB00701228DACCT 027 131 39 | GARNET, TR. D2

268 SBO0701226BCAA1 039 131 65 | McCAUGHEY, TR. 1, B2
271 S800701226CACB1 024 106 128 | MoCAUGHEY #4, L2E-1

285 SBO0701227ADBAY 027 123 83 | FORELANDS ACRES, L12 A1
324 SR00701236CCCAT 015 108 84.5 | FOREST LANE ESTATES, L6
125 SB00701236CCCC2 004 102 82 | McCONNELL, L2

330 SBOD701235CDCA3 018 96 40 | FREWEED ESTATES, L17
335 SB00701235DAD81 037 118 66 | FOLEY ESTATES, Lt B2
344 SB00701236AAAB1 006 122 155 | NORTH STAR ELEMENTARY SCHOOL,

HOLT RD.

Numbers arbitrerily assigned for this project, sese fig. 1 for location.

The looel well number is based on the official rectanguler subdivision of public lands, see app. B.

Distance below land surface, in fest.

Site 133 was massured and sampled by U.S. Geologicel Survey. AK Div. of Watar submitted volatile organic compound sample
for analysis, ses app. C.

N R



Table 2.

laboratory results are available.

Results from DOW on-site water-quality measurements and analyses, taken at sites for which

1881 SPECIFIC TOTAL TOTAL
WATER | WATER | CONDUCT- TOTAL | TOTAL |HARDNESS® | ALKALINITY
SITE LEVEL | TEMP. | ANCE (RON® | NITRATE* |  (mgit (mg/L
NO.' | DATE | (FT | (°C) | wS/em) | pR | (mg/L) |(MG/L es N)| as CaCO,l | as CaCO,)
44 | 7-08-91 | 17.47 8.4 118 | <0.20 36 56
B2 | 7-18-81 | 15.09 43| 77 <0.02 32 33
64 | 7-18-91 | 27.07 6.6 178 <0.02 72 80
66 | 7-17-81 | 38.32 37| 121 <0.02 39 69
86 | 7-22-91 9.82 6.8 121 <0.02 36 50
67 | 7-18-81 | 96.71 48| 1473 <0.02 36 270
96 | 7-24-91 | 68.37 4.8 201 0.42 5O 80
98 | 7-23-91 | s69.87 5.0/ 138 <0.02 56 68
128 | 7-12-81 | 46.38 48| 126 |/ %4 0.80 62 48
143 | 7-20-91 | 39.08 a3 8o 8.8 <0.02 a7 34
144 | 7-08-91 | 34.41 4.0/ 116 0.20 38 65
162 | 7-21-91 | 38.13 5.7 188 0.70 73 87
166 | 7-22.81 | 35.60| 4.5 327 <0.02| 130 160
160 | 7-20-81 | 20.02 5.8 196 <0.02 ) 87
179 | 7-10-91 | 40.61 | 17 <0.02 a7 48
190 | 7-11-81 | 16,79 8.9 127 <0.02 11 41
196 | 7-10-91 | NM® 48| 264 7.8 & <0.02| 110 117
206 | 7-18-91 | 48.01 6.9 160 : 0.21 70 77
218 | 7-18-81 | 24.31 7.8 8B 0.24 30 34
220 | 7-16-91 | 33.63 5.1 108 0.04 as 36
226 | 7-16-91 | 39.67 3.8| 148 0.26 44 48’
236 | 7-16-81 | 23.08 48| 82 <0.20 34 33
286 | 7-09-81 | 34.77 4.8 171 <0.02 69 72
271 | 71381 | 36.37 8.4| 126 <0.02 62 63
286 | 7-10-81 | NM® 4.6 144 <0.02 49 69
324 | 7-12:91 | 84.79 3.6| 123 <0.02 B6 62
326 | 7-17-91 | E9.38 B.4| 201 __ <0.02 60 99
330 [ 7-18-91 | 26.24 8.7| 167 0.1 1.1 66 44
336 | 7-17-91 | 26.86 4,2 94 7.0 R 0.02 32 40
344 | 7-23-91 | 2292 48| 143  [aEKGGdEl <002 46 70
McL® 6.5-8.6 0.3 10

D N D A A W N =

Numbers arhitrarily essigned for this project, see fig. 1 for location.
Distance below land surfacs, in fest.
Total iron concentrations were determined on-site with HACH iron test kit, Modet IR-188.
Nitrate concentrations were detarminad on-site with HACRH low range nitrate test kit, Model NI-14.

Total hardness concentrations werae determined on-site with HACH total hardnass tast kit, Model HA-DT.
NM = not measured.
Total alkalinity collected and measured on 7-16-81.
MCL = Maximum Conteminent Level (State of Alaska Drinking Water Regulations 18 AAC 80).
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Table 3.

Results from laboratory analyses for inorganic and radioactivity constituents.

Site Calalum, Magnesium, Sadlum, Potagsium, Sulfate, Chloride, Fluoride, Nitrate + Phosphate,
No, dissolved dissalved disgolved digsoived dissalved dissolved dissofved Nitrite, dissolved
(mg/L) {mg/L} {mgit) {mg/L) {mg/L) {mg/) (mg/l) diasotved {ma/L)
{mg/L)
44 9.82 2.83 3.85 0.91 0.09 3.39 0.14 <0.1 <0.1
52 8.7 2.07 3.88 1.08 4.4 4.27 0.11 <0.1 <0.1
54 171 3.98 8.62 2.10 1.13 4.94 0.20 <0.1 <0.1
58 9.81 2.77 4.18 1.68 <0.01 4.84 0.15 <0.1 <0.1
a6 8.66 3.15 3.82 1.62 <0.01 4.38 0.13 <01 <0.1
87 3.39 4.35 201 8.80 42.0 23.9 <0.01 <0.1 4.7
98 21.8 8.18 7.84 2.88 5.83 9.88 0.22 118 <0.1
98 14.2 3.78 6.24 4.02 t.58 4.34 0.19 <041 0.2
128 14.2 3.40 8.13 1.42 2.92 8,02 0.18 1.62 <0.1
143 8.17 2.56 5.76 1.82 8.42 7.91 0.13 <0.1 <0.1
144 8.74 3.43 8.17 .28 2.9% 6.38 0.14 <0.1 <0.1
162 21.0 5.04 7.34 2.7 2.45 6.70 0.2) 4.46 <0.1
185 30.4 11.86 9.50 3.18 3.18 4.85 0.31 <0.1 <0.1
180 24.3 4.77 4.27 1.15 8.15 6.69 0.22 <0.1 <0.1
17¢ 9.88 2.98 4.32 1.44 4.57 §.87 0.14 <0.1 <0.1
190 3.40 0.98 15.2 0.99 13.6 8.46 0.14 <0.1 <0.1
188 38.8 6.92 6.07 2.83 9.25 5.63 0.27 <0.1 <0.1
205 21.4 4.70 8.82 2.01 2.91 4.87 0.29 0.4% <0.1
218 9.88 1.87 3.68 1.82 4.75 3.05 0.13 0.46 <0.
220 9.41 2.61 4.6 1.66 3.78 9.61 0,13 0.32 <0.1
225 12.4 2.77 5.94 1.48 2.98 4.47 0.17 0.5% <0.1
238 8.34 1.74 4.44 1.14 2.73 5.01 0.13 0.30 <0.1
268 16.0 4,70 5.94 1.67 8.07 §.47 0.19 <0.1 <0.1
271 15.8 412 4.58 2.91 1.34 4.1% 0.18 0.1} 0.]
286 11.9 432 5.08 1.63 5.01 8.83 0.18 <0.1 <01
324 16.3 3.24 4.09 1.7% 3.75 5.07 0.17 <0.1 <0.1
328 24,5 5N 6.08 272 7.06 S.44 0.28 <0.1 <01
330 16.4 3.79 8.21% 1.89 5.45 14.0 0.19 2.72 <0.1
336 7.06 2.58 3.98 1.40 3.02 6.37 0.12 <0.1 <0.1
344 9.98 5.51 7.72 5.28 1.53 3.47 0.19 <0.1 0.2
mcL’ 250 250 250 4.0 10 0.2

' MCL = Maximum Contaminant Leval (State of Alaska Drinking Water Regulations 18 AAC 80)
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Table 3.

Results from laboratory analyses--Continued.

Site Gross Alpha, Gross Beta, Aluminum, Areenic, Barium, Cadmium, Chromium, Capper,

No. totsl total disaoived diesolved digsolved dissotved disgolved dissolved
(piCR) {piC/L) walt) welL) wa/L) woh) wa/l) wel/L)
44 13 <1.0 14 2.0 <1.0 3.6
52 <5 <10 11 <1.0 <1.0 1.4
54 <5 <1.0 48 <1.0 <1.0 <1.0
58 <2.2 <2.B 33 <1.0 28 <i.0 <1.0 <1.0
88 58 <1.0 17 <10 <1.0 <1.0
87 <16.8 113 £ 6.8 100 i 1.9 <1.0 4.4
96 34 12 <1,0 <1.0 10.0
98 48 9.8 8 <1.0 <1.0 <1.0
128 8 <1.0 <5 <1.0 <t1.0 319
143 <1.8 <2.7 12 <1.0 12 <1.0 <1.0 <1.0
144 <2.0 <2.7 8 <1.0 28 <1.0 <1.0 <1.0
162 <5 <1.0 <5 <1.0 <1.0 3t.4
158 <4.1 <3.0 <5 <10 57 <1.0 <1.0 <1.0
180 <2.7 <2.8 <5 <1.0 31 <1.0 <1.0 <1.0
179 39 <}.0 22 <1.0 <1.0 <1.0
190 9 9.0 17 <1.0 <1.0 <3.0
198 8 1.8 18 <1.0 <1.0 <t.0
205 44 <1.0 <5 <1.0 <1.0 240
218 7 <1.0 <5 <1.0 <1.0 29.8
220 18 <t.0 22 <1.0 1.3 13.8
225 54 <1.0 <5 <1.0 <1.0 18.9
238 6 <1.0 <B <3.0 <1.0 30.0
268 <2.8 <25 9 <1.0 a7 <1.0 <1.0 <1.0
271 10 1.2 <S <1.0 <1.0 <1.0
285 <S <1.0 26 <1.0 <1.0 <10
324 <5 <1.0 8 <1.0 <1.0 <1.0
326 42 <1.0 20 <1.0 <t.0 <1.0
330 40 <1.0 7 <1.0 <1.0 22.1
335 54 <1.0 23 <1.0 <t.0 <10
344 <2.0 <238 43 10 <5 <1.0 <1.0 9.4

mcCL' 15 S0 S0 1000 10 50 1000

' MCL = Maximum Contaminant Level {State of Alsska Drinking Water Regulations 18 AAC 80)
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Table 3.

Results from laboratory analyses--Continued.

Site fron, Lend, Mangsnesa, Mercury, Nicket, Zinc,
No. [~~~ qoTTTTTTT diggolvad [T """ qo T diesolved diseolved dissolved
o | Syt |G| | et | won | wen | e
44 e 7.5 <1 <10 <20
62 / <t.0 <t <10 <20
s4 ,.-’f? 1.3 <1 <10 230
56 :ﬁ <1.0 <1 <10 <20
66 . <1.0 <1 <10 127
87 10.4 <1 <10 28
98 1.5 0.04 : 0.02 <1 <10 <20
98 <1.0 e <1 <10 <20
128 <1.0 <0.005 ! <0.005 <1 <10 <20
143 <to | 77 0.06 <1 <10 <20
: o

144 <1.0 %i <1 <10 35
162 1.5 <0.006 ! <0.005 <1 <10 <20
156 1.4 \”s‘s“ <1 <10 77
160 1.4 > .’\"K‘./@g <1 <10 <20
179 <1.0 <1 <10 <20
190 1.7 | <1 <10 <20
196 1.3 ‘» e <1 <10 317
205 <1.0 <0.005 ! <0.008 <1 <10 <20
218 <1.0 <0.005 : <0.008 <1 <10 <20
' <1 <10 34

<1 <10 81

<1 <10 <20

<1 <10 1260

<1 <10 <20

<1 <10 41

<1 <10 <20

<1 <10 <20

330 ( 3 <10 <20
335 [ElEna e g <1 <10 <20
344 0.09 <0.03 1.1 <1 <10 <20
MCL' 0.3 mg/L 80 0.06 mg/L 2 5000

' MCL = Meximum Contaminant Leval (Stats of Alaske Drinking Water Regulations 18 ACC 80)
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Table 4.

Resutlts from laboratory analyses for volatile organic compounds.

SITE

PARAMETER mcL!
44 58 67 128 133 143 144 180 180 266 | 285

Benzane <0.2 | «0.2 | <0.2 [ <0.2 | <0.2 | <0.2 | <0.2 | <0.2 | <0.2 |<0.2 |[<0.2 5.0
8romobenzene <0.3 | <0.3 | <0.3 [ <03 | <03 | <03 | <03 | <03 | <0.3 |<0.3 |<03
Bromochloromethane <0.3 | <03 [ <0.3 | <03 | <0.3 | <03 | <03 | <0.3 | <03 |<0.3 |<0.3
Bromodichioromethane | <0.2 | <0.2 | <0.2 | <0.2 | <0.2 | <0.2 | <0.2 | <0.2 | <0.2 |0.2 |<0,2
Bromotorm <10 | <10 | <10 [<10 | <10 [ <10 | <10 | <1.0 | <1.0 |<1.0 [<1.0
Bromomeathane <20 | <20 | €20 | <20 | <20 | <20 | <20 | <20 | <20 |<2.0 |<20
n-Butylbenzens <0.3 | <03 | <0.83 [<0.3 | <0.3 | <03 |<0.3 | «0.3 | <0.3 |[<0.3 |[<0.3
seo-Butylbenzens <0.3 [ <0.3 | <0.3 [<0.3 | <0.3 | <03 | <0.3 | <0.3 | <0.3 [<0,3 |<0.3
tert-Butylbenzenas <0.5 | <05 | <0.5 [ <05 | <06 | <0.5 | <05 | <05 | <05 |<0.B <05

Ceorbon Tetrachloride <0.2 | <0.2 [ <0.2 | <0.2 | <0.2 | <0.2 | <0.2 | <0.2 | 0.2 |<0.2 |<0.2 5.0
Chlorobenzene <0.2 | 0.2 | <0.2 | <0.2 | 0,2 | <0.2 | <0.2 | <0.2 | <0.2 [<0.2 [<0.2
Dibromochloromathans | <0.4 | <0.4 | <0.4 | <0.4 | <0.4 | <04 | <04 | <0.4 | <0.4 |<0.4 |<0.4
Chloroethane <20 | <20 | <20 | <20 | <20 | <20 | <20 | <20 | <20 |<2.0 [<2.0
Chloroform <0.2 | <0.2 | <0.2 | <0.2 | <0.2 | <0.2 | <0.2 | <0.2 | <0.2 |<0.2 |<0.2
Chtoromethane <2.0 | <20 | <20 | <20 | <20 | <20 | <20 | <2.0 | <2.0 |<2.0 |<20
o-Chlorotoluene <0.3 | <03 | <03 | <03 | <03 | <03 | <03 | <03 | <0.3 [<0.3 |<0.3
p-Chlorotoluene <0.2 | <0.2 | <0.2 | <0.2 | <0.2 | <0,2 [ 0.2 | <0.2 | €0.2 [<0.2 [<0.2
1,2-Dibromo-3-chloropropene | <2.0 | <20 | <20 | <20 | <2.0 | <20 | <20 | <20 | <2.0 |<2.0 |<20
Dibromomethane <04 | <04 | <0.4 |<0.4 | <04 | <04 | <04 | <04 | <04 |<0.4 <04

1,4-Dichorobenzene <0.2 | <0.2 | 0.2 | <0.2 | <0.2 | 0.2 | <0.2 | <0.2 | 0.2 |<0.2 |<0.2 75.0
m-Dichlorobenzene <0.2 | <0.2 | <0.2 | <0.2 | <0.2 | <0.2 | <0.2 | <0.2 | 0.2 |<0.2 |[<0.2
o-Dichorobenzene <0.2 | <0.2 | <0.2 | <0.2 | <0.2 | <0.2 | <0.2 | <0.2 | 0.2 |<0.2 |<0.2
Dichlarodiflucromathana <20 | €20 | €20 | <20 | <20 | <20 | <20 | <2.0 | <2.0 |<2.0 |<20
1,1-Dichlorosthane <0.2 | <20 | <0.2 | <02 | <0.2 | <0.2 | <0.2 | <0.2 | <0.2 |<0.2 |<0D.2

1,2-Dichloroethane <0.2 [ €0.2 | <0.2 [ <0.2 | 0.2 | 0.2 | 0.2 | <0.2 | «0.2 |<0.2 |<0.2 5.0

1,1-Dichloroethylene <10 | <1.0 | <10 [<1.0| 1.0 | <1.0 | <10 [ <1.0 | <1.0 |<¥0 [<1.0 7.0
cis-1,2-Dichloroathylens <0.2 | <0.2 | <0.2 | <0.2 | <0.2 | «0.2 | <0.2 <0.2 | 0.2 |<0.2 |<0.2
trans-1,2-Dichloroethylene <0.2 | <0.2 | 0.2 | 0,2 | <0.2 | <0.2 | <0.2 | <0.2 | <0.2 |<0.2 |<0.2
Methylene Chlorids <10 [ <310 | <10 | <10 | <10 | <10 | <10 | <t.0 | <1.0 (1.0 |[<1.0

' MCL = Maximum Contaminant Level (State of Alaske Drinking Watar Regulations 18 AAC 80)
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Table 4.

Results of laboratory analyses for volatile organic compounds--Continued.

SITE
PARAMETER mct!
44 56 87 128 133 143 144 160 | 180 266 285
1,2-Dichloropropane <0.2 | <0.2 | <0.2 | «0.2 |<0.2 [<0.2 [«<0.2 |<0.2 | <0.2 |[<«0.2 |<0.2
1,3-Dichtoropropense <0.2 [ <0.2 | <0.2 | <0.2 |<0.2 |<0.2 |<0.2 |<0.2 | «<0.2 |<0.2 |<0.2
2,2-Dichloropropana <10 | <10 | <1.0 | <1.0 |€1.0 |[<1.0 |10 |30 | <10 |<1.0 (1.0
1,1-Dichloropropena <05 | <06 | <0B | <05 (<08 |<0.6 |<05 |<D8B | <05 |<05 |<0.86
1,3-Diohieropropens <0.2 | <0.2 | <0.2 |<0.2 (<0.2 |<0.2 [<0.2 |<0.2 | <0.2 |<0.2 |<0.2
Ethylbanzene <0.2 | <0.2 | <0.2 | <0.2 |<0.2 |<0.2 [<0.2 [|<0.2 <0.2 | <0.2 (<0.2
1,2-Dibromoethana <1.0 [ <10 | <10 | <10 |10 |10 [<10 |<1.0 | <10 |<1.0 (<10
Trichiorofluoromethans <0.6 | <08 | <05 | <05 |<0.5 [<0.5 |<0.5 (<05 |[<05 | <05 |<0S5
Hexachlorobutadisne <0.3 [ <03 | <03 | <0.3 [<03 |<0.3 (0.3 |<0.3 | <03 |<«<0.3 (0.3
lsopropylbaenzene <0.3 | <03 | <0.3 | <03 (<03 |<03 |<0.3 |<03 [<03 | <0.3 |<03
p-lsopropyiteluene <03 | <03 | <0.3 | <03 [<0.3 |<0.3 [<0.3 |<0.3 |<0.3 | <03 |<0.3
Naphthalene <0.3 | <0.3 <0.3 | <03 [<0.3 |<0.3 |<0.3 (<03 <0.3 <0.3 |<0.3
n-Propylbenzene <0.3 | <03 | <03 (<03 (<03 |<0.3 |<0.3 |<0.3 <03 |<0.3 |<0.3
Styrene <0.2 | <0.2 | <0.2 | <0.2 |<0.2 [<0.2 |<0.2 [<0.2 | <0.2 |<0.2 |<0.2
1,1.1,2-Tatrsahloroethans <0.2 [ <0.2 | <0.2 | <0.2 [<0.2 |<0.2 |<0.2 |<0,2 | <0,2 |<0.2 [<0.2
1,1,2,2-Tetrechlorosthane | <0.3 | <0.3 | <0.3 | <0.3 |<0.3 [<0.3 |<0.3 [<0.3 | <0.3 [<0.3 |<0.3
Tetrachloroethylene <0.2 | <02 | «0.2 | <0.2 |<0.2 [<0.2 [<0.2 [<0.2 | <0.2 | <0.2 |<0.2
Totel Trihalomethane <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 100.0
Toluane <0.3 | <0.3 [<03 [<0.3 |<0.3 |<D.3 |<0.3 |<0.3 |<0.3 |<0.3 (<03
1,2,3-Dichiorobenzene <0.3 | <03 | <03 | <03 [<03 |<0.3 (<03 |<0.3 |<0.3 |<0.3 |<0.3
1,2,4-Trichlorobanzene <0.3 | <03 | <03 | <0.3 [<0.3 |[<03 [<0.3 |<0.3 | <0.3 | <03 |<0.3
1.1,1-Trichloroethane <0.2 | 0.2 (<02 [<0.2 |<0.2 ?é? 3 1<0.2 |<0.2 | <0.2 | <0.2 [<0.2 |200.0
1,1,2-Trichlorosthane <0.4 [ <0.4 | <0.4 | <04 |04 |<0.4 |<04 [<0.4 | <04 |<0.4 (<04
Trichloroethylene <0.2 | <0.2 | <0.2 | 0.2 |<0.2 [<0.2 [<D.2 [<0.2 | <0.2 |<0.2 |<0.2 5.0
1,2,3-Trichloropropane <0.3 [ <03 | <0.3 | <0.3 |<0.3 [|<0.3 [<0.3 [<0.3 <0.3 <0.3 |<0.3
1,2,4-Trimethylbenzens <0.2 [ <0.2 | <0.2 | <0.2 (<02 |<0.2 |<0.2 |<0.2 | <0.2 |<0.2 |[«0.2
1,3,5-Trimethytbenzene <0.2 [ <0.2 | <0.2 | <0.2 [«0.2 |<D.2 [<0.2 [«0.2 | <0.2 | <0.2 [<0.2
Viny! Chiorida <2.0 | <20 | <20 [ <20 (<20 |<20 |<20 (<2.0 | <20 |<20 [<20 2.0
m,p-Xylenes <04 [ <04 | <04 | <04 |[<04 |<04 [<0.4 |<04 | <04 | <0.4 (<04
o-Xylene <0.2 | <0.2 | <0.2 [ <0.2 |<0.2 |<0.2 |<0.2 |<0.2 | <0.2 | <0.2 |<0.2

171 -
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nitrate’s PMCL of 10 mg/L as nitrogen. Arsenic has a PMCL of 50 ug/L. An arsenic concentration
of 71 pg/L was measured from a sample collected at site 67 (fig. 1). The sampled weli is located
less than 100 ft from the Cook Inlet bluff, and at 303 ft deep is completed in the lower confined
aquifer (W.A, Petrik, oral commun., 1992), Arsenic concentrations in water from a few wells
greater than 200 ft deep in ths west Nikiski area have exceeded 50 yg/L, based on USGS historical
data (USGS, 1978). Although elevated arsenic concentrations may not be common in water from
shallow wells in the Nikiski area, they do occur sporadically in ground water elsewhere on the
Kenai Peninsula {U.S. Geological Survey, 1992; Munter and Maurer, 1991),

Concentrations of total {unfiltered) and dissolved (filterad) iron and manganese were analyzed.
Besides pH, iron and manganese were the only analyzed inorganic constituents that had
concentrations exceeding SMCLs (ADEC, 1991). Total iron concentrations ranged from 0.05 to
16.3 mg/L, and exceeded the SMCL of 0.3 mg/L at 22 sites. Total manganese concentrations
ranged from <0.005 to 0.94 mg/L, and exceeded the SMCL of 0.05 mg/L at 20 sites. Dissolved
iron and manganegse concentrations exceeded their respective SMCLs at 19 sites. Both iron and
manganese affect the taste and assthetic qualities of drinking water.

The absence of detectable volatile organic compounds {(VOC}s in 10 of 11 ground-water samples
suggests that VOC contamination is not an area-wide problem in the residential west Nikiski area.
The only detected VOC was 1,1,1-trichloroethane (table 4). A concentration of 0.7 yg/t was
measurad in a sample collected at site 143, 0.2 miles sast of Bernice Lake (fig. 1). For comparison
purposes, the PMCL for 1,1,1-trichloroethane is 200 pg/L (ADEC, 1991). The occurrence of

1,1, 1-trichloroethane has not been confirmed nor disproven with additional sampling.

The origin of 1,1, 1-trichloroethane is unknown. No detectable concentrations of selected VOC's
ware measured at site 144, Site 144 is located approximately 300 ft southwest of angd
downgradient from site 143, according to water-table contour maps (R.D. Allely, oral commun.,
1992). Nevertheless, it is impossible to determine the origin or areal extent of
1.1,1-trichloroethane in ground water based on the distribution of available analyses.

Water samples were coliected from 9 wells for radioactivity analysis (table 3). Total gross alpha
and total gross beta radioactivities of sampled ground waters in the west Nikiski area were low
compared to the PMCLs promulgated in the Alaska Drinking Water Regulations {ADEC, 1991).
Gross alpha radioactivity has a PMCL of 15 picocuries per liter (pCi/L), and gross beta radioactivity
has a PMCL of 50 pCi/L. Al total gross alpha radioactivity concentrations were tess than the fower
limit of detection (LLD), which ranged from 1.9 to 15.8 pCi/L. Total gross beta radioactivity
ranged from <2.3 t0 11.3 + 6.8 pCi/L.

Total gross alpha and gross beta particle count, error, and LLD concentrations in pCi/L are shown in
Appendix C. The "error, =’ is the analytical and counting errar associated with the particle count,
The LLD concentration is the result of background alpha and beta particle interferences. The
majority of results in Tabie 3 are reported as less than (<) the LLD concentrations.

The total gross alpha LLD concentration of 15.8 pCi/L for the sample collected at site 67 is high
compared to other gross alpha samples. The total dissolved solid (TDS) concentration of a sample
is a limiting factor in the sensitivity of the analytical method (U.S. Environmental Protection
Agency, 1980). Specific conductance is an indirect indicator of TDS, and the comparatively high
specific conductance {1473yS/cm) of the ground water at site 67 probably contributes to the
higher LLD concantration.
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Comparisons of On-site and Laboratory Results

Total iron concentrations determined on-site (table 2) were compared to those determined in the
laboratory {table 3). Figure 2 shows the relation between the two data sets, represented by the
‘best-fit’ line. A good linear relationship (r = 0.92) exists between on-site and laboratory results.
The ‘expected line’ is how the data would plot If there was a perfect relationship (r = 1.00})
between the two data sets.

A frequency distribution of iron concentrations show that 11 of 30 sites had concentrations

<1.0 mg/L, regardless of the testing method used (fig. 3}). The ditference between on-site and
laboratory data at iron concentrations <1.0 mg/L is attributed to the lower resolution of the on-site
method. The on-site method has a detection limit of about 0.2 mg/L, while the laboratory method
has a detection limit of 0.03 mg/L. Presumably, the laboratory method was better at quantifying
iron concentrations <1.0 mg/L. On-site screening for iron was considered adequate only when
iron concentrations were >1.0 mg/L.

Hardness values determined on-site (table 2) were compared to hardness values computed from
laboratory data. A laboratory hardness value for each water sample was calculated by converting
calcium and magnesium concentrations in mg/L (table 3) to millisquivalents per liter {meq/L} and
then multiplying the sum of calcium and magnesium in meq/L by 50 (Hem, 1985). Figure 4 shows
the actual relation {best-fit line) betwaen the two data sets. A fairly good linear relationship

{r = 0.80) exists betwseen on-site and laboratory mathods. Figure 5 shows the frequency
distribution of hardness data for the two data sets. The on-site and laboratory results are in
reasonably close agreement throughout the measured concentration range.

Nitrate (NO,) data comparison are not graphically presented because most samples contained
concentrations of nitrogen less than the detection levels of the test kit and laboratory method.
Nitrite {NO,) concentrations are usually a very smali portion of the NO, +NO,-N ratio when the
water is oxygenated and are not expected to significantly affect the relationship between data sets.

Interlaboratory Comparisons

The USGS collected and analyzed 27 ground-water samples in the greater Nikiski area during 1991
for the KPGWTF's regional hydrogeologic study of the Kenai Peninsula, referred to as the Phase |l
project. Samples were analyzed at the USGS Laboratory in Denver, Colorado, according to the
methods described in Fishman and Friedman (1985). The analytical results are presanted in the
USGS's annual water-resource data report (USGS, 1992).

The Alaska DOW and the USGS concurrently sampled water from two wells, sites 86 and 344, to
make interlaboratory comparisons of analytical results (table 5). The general reliability of laboratory
analyses was checked by calculating the cation/anion balance for each data set. All four analyses
are acceptable because the error in the cation/anion balance is <10 percent,

Generally, the two laboratories are in good agreement with respect to major-ion analytical results
(table 5). Interlaboratory comparisons for many trace etements is not possible because most
concentrations were below detection limits. Comparisons for concentrations of fluoride, aluminum,
arsenic, and manganese were paor between laboratories. This is most likely due to the difficulty in
guantifying trace elements at concentrations near the analytical method’s detection limit.

Water-tvype Classification
Trilinear diagrams can be used to show the chemical character of a water sample (Piper, 1944).

Ratios of selectad cations [(calcium, magnesium, and sodium plus potassium) and anions
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Table 5.

Comparisons of analytical results between the Alaska Division of Water laboratory and U.5. Geological Survey [aboratary.

SITE NOQ. 66 SITE NQ. 344
PARAMETER Deviation Deviation
DOW USGS Mean from DOW USGS Mean from
Mean (%] Mean {%)
Maijor lons, dissolved {mg/L)
Calcium 8.66 8.9 8.8 1 9.96 11 10.6 5
Magnesium 3.15 3.3 3.2 2 .51 5.9 5.7 3
Sodium 3.92 4.6 4.3 8 7.72 8.0 7.9 2
Potassium 1.52 1.4 1,46 4 b.28 4.7 5.0 6
Iron 9.07 9 9 <
Alkalinity (as HCO,) 73.2 75.6 74.4 2 86.4 86.6 88.0 1
Chlaride 4.38 4.6 4.5 2 3.47 4.7 4.1 15
Sulfate <0.01 0.20 1.53 1.5 1.51 1
Fluoride 0.13 0.20 0.16 21 0.19 0.20 0.195 3
Sum of lons
Cations {meqg/L} 1.225 1.273 1.421 1.502
Anions (meq/L) 1.327 1.383 1.540 1.688
Error 4,0% 4.1% 4% 5.8%
Trace Elements, dissolved {ug/L)
Aluminum 59 10 34.5 71 43 <10
Arsenic <1.0 1 10 24 17 41
Barium 17 20 18.5 8 <h 4
Cadmium <1.0 1.0 <1.0 <1.0
Chromium <1.0 <5 <1.0 <5
Copper <1.0 <10 9.4 10 9.7 3
lron <0.03 0.014
Lead <1.0 <10 1.1 <10
Manganese 310 320 315 2 20 44 a2 38
Mercury <1 <Q.1 <1 <0.1
Nickel <10 <10 <10 <10
Nitrate + Nitrite {as N) <100 <50 <100 <50
Phosphorus, ortho {as P) <100 <10 200 180 190 5
Zinc 127 100 113.5 12 <20 35
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{bicarbonate plus carbonate, chloride, and sulfate) for each water analysis are shown in the
diagram as percentagas of the total cations and anions, in meq/L. A water type can be described
based on the predominant cations and anions found in the water.

Twenty-one sites sampled in the Nikiski area have ground water that is of the calcium-bicarbonate
type (fig. 6), Seven sites have ground water of the ‘mixed-cation’-bicarbonate type because the
percentage of no single cation exceeds 50 percent. Thase 28 sites tap the unconfined or upper-
confined aquifer (W.A. Petrik, oral commun., 1992),

Two sites have ground water of the sodium-bicarbonate type. Site 67 has a well depth of 303 ft
and is the only well sampled that taps the lower-confined aquifer. Site 190 has a well depth of
only 36 ft and taps the unconfined aquifer. According to Anderson and Jones {1972}, most of the
ground waters of the sodium-bicarbonate water type occur in wells ranging from 100 to 450 ft
deep.

SUMMARY AND CONCLUSIONS
° Generally, the ground waters sampled from 30 wells in the residential area of west Nikiski
during 1991 by DOW had low concentrations of inorganic and organic constituents, and
levels of radioactivity acceptable for domastic uses. No area-wide contamination by volatile

organic compounds was detectaed.

e However, the majority of sampled ground waters had concentrations of naturally-occurring
tron and manganese that were higher than levels desired for domestic usas.

L Nitrate concentrations were fow in water from all wells sampled.

o The concentration of arsenic exceeded drinking-water standards in water from on deep
well, but high concentrations of arsenic naturally occur in scattered focations throughout
the Kenai Peninsula in both shallow and deep waells.

® Concentrations of gross alpha and gross beta radioactivity were low in water from 9 wells.

® Concentrations of 59 volatile organic compounds were analyzed from water samples from

11 wells. Only one volatiie organic compound was detected: 1,1,1-trichloroethane. It was
found in one well, and had a concentration of 0.7 pg/L.
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EXPLANATION

Site Number

44,654, 58, 98, 98, 128, 152, 155, 160,
179, 196, 205, 218, 220, 225, 236, 266,
271, 324, 325, 330

66, 144, 285, 335
52, 143, 344

67, 180

Figure 6. Trilinear diagram showing water analyses of ground water collected from 30 wells in the

west Nikiski area during July 1981,

-18 -




REFERENCES CITED

Alaska Department of Environmental Conservation, 1991, State of Alaska Drinking Water
Regulations 18 AAC 80: ADEC, Juneau, Alaska, 87 p.

Anderson, G.S., and Jones, S.H., 1972, Water resources of the Kenai-Soldotna area, Alaska: U.S.
Geological Survey Open-File Report, 81 p.

Bullington, A.Z.R., 1891, Regional hydrogeologic study, Kenai Peninsula, Phase | project: Kanai
Peninsula Groundwater Task Force, February 15, 1991, 10 p., 7 appendices.

Fishman, M.J., and Friedman, L.C., 1985, Methods for determination of inorganic substances in
water and fluvial sediments: U.S. Geological Survey Techniques of Water-Resources
investigations, book 5, chapter A1, 709 p.

Harding Lawson Associates, 1989, Comprehensive inventory report, potential waste disposal sites
and other raeports/complaints, Kenai Peninsula Borough, Alaska: Preparad for Alaska
Department of Environmental Consecvation, Juneau, AK, 9 p. plus appendices.

Hem, J.D., 1985, Study and interpretation of the chemical characteristics of natural water, Third
Edition: U.S, Geological Survey Water-Supply Paper 2254, 263 p.

Howland, M.D., and Freethey, G.W., 1878, Selected hydrologic data related to the water-table
aquifer of the north Kenai area, Alaska: Alaska Division of Geological and Geophysical
Surveys Open-File Report 112, scale 1:83,380, 1 sheet.

Kenai Peninsula Ground-Water Task Force, 1990a, Overview of plans for an areawide ground-water
study, Kenal Peninsula, Alaska: Kenai Paninsula Ground-Water Task Force unpublished
document, August 15, 1990, 6 p.

. 1990b, Regional hydrogeologic study Kenai Peninsula Phase )l project pian: Prepared by
Kenat Peninsula Ground-Water Task Force unpublished document, August 15, 1990, 10 p.

, undated, Kenai Peninsula Ground-Water Study Phase 1] Pilot Project: Prepared by Kenai
Peninsula Ground-Water Task Force unpublished document, unpaginated.

Maurer, M.A., 1991, Quality assurance plan for the Kenai Peninsula ground-water study phase IlIA,
pilot project, west Nikiski, Alaska: Atlaska Division of Geological and Geophysical Surveys
Public-Data File 91-27, 107 p.

Munter, J.A., and Maurer, M.A., 1891, Preliminary description of ground-water conditions at
Sterling, Alaska: Alaska Divigion of Geological and Geophysical Surveys Public-Data File
91-31, 25 p.

Netson, G.L., 1981, Hydrofogy and the effects of industrial pumping in the Nikiski area: U.S.
Geological Survey Water-Resources Investigations 81-685, 22 p.

Piper, A.M., 1944, A graphic procedure in the geochemical interpretation of water analyses:
Transactions of the American Geophysical Union, vol. 25, p. 914-923.

Stumm, W., and Morgan, J.J., 1981, Aquatic chemistry: an introduction emphasizing chemical
equilibria in natural waters: John Wiley & Sons, NY, 780 p.

-19 -



U.S. Environmental Protection Agency, 1980, Prescribed procedures for measurement of
radioactivity in drinking water: U.S. Environmental Protection Agency, EPA-600/4-75-008,
August 1980, 132 p.

U.S. Geological Survey, 1978, Water resources data for Alaska, water year 1977: U.S. Geclogical
Survey Water-Data Report AK-77-1, 439 p.

, 1992, Water resource data for Alaska, water year 1991: U.S. Geological Survey
Water-Data Report AK-91-1, 440 p.

-20 -



APPENDIX A.

State of Alaska Drinking Water Regulations,
Meaximum Contaminant Concentration Levels,
18 AAC 80.070

18 AAC 80.070. MAXIMUM CONTAMINANT CONCENTRA-
TION LEVELS (MCLs). (a) The primary maximum contaminant
concentration levels (MCLs) for a public water system are

(1) Inorganic Chemical Contaminants

Contaminant Maximum Contaminant
Level (ug/l)
AYBCNIC oot reerceerersesssesssssrsnsssreseatososasss b ensnbssassssnsn s sensast 50.0
BAIUIN it cess s sssn e csssnenanessvenresseasossansnane 1,000.0
CAAMIUM oo resssres s sme s sbe s s s nre s s bons 10.0
CRYOIMIRIM cciviteniiiiiricisenncr e tsasnasessmsasssoesssssssssarsemsossassensnernt 50.0
FIUOTIAR ..ovvcvieeee ettt e sreseesess s donenenes e susatbsss st sassasnsans 4,000.0
Lead ..., etserebebestebetassoe s s b An s sannanes 50.0
MEICUIY ot resers s sr s smmen s e bbb s easbsanbsasbanacs 2.0
Nitrate (a8 NItPrOZEN) ..ooccriicvinieincersessasassssmreseesss s nieves 10,000.0
SEIENIUM .os ittt ree s svesseresmaseebesb s snaense b s sons s st sbenate 10.0
SHIVEE o ceisecci s imaiserrsancsreseeaess it masanmere et e ssbsbsonas e ornmnantaasasbere 50.0

(2) Organic Chemical Contaminants
(A) Pesticides
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18 AAC 80.070 ALASKA ADMINISTRATIVE CODE 18 AAC 80.070

Contaminant Maximum Contaminant
Level (ug/l)
Endrin ... - 02
Lindane 4.0
Methoxychlor .. 100.0
Toxaphene - 5.0
2, 4-D 100.0
2, 4, 5-TP Silvex 10.0

(B) Volatile Organic Chemicals (VOCs)

Contaminant Maximum Contaminant
Level (png/l)
1, 1-Dichloroethylene : 7.0
1, 1, 1-Trichloreothane . 200.0
1, 2-Dichloroethane . 5.0
Benzene 5.0
Carbon tetrachloride 6.0
4-Dichlorobenzene 75.0
Trichloroethylene 5.0
Viny! chloride 2.0

VOCs for which an MCL has not yet been set, but which are subject
to monitoring under this chapter, are set out in Tables H, I, and J, in
18 AAC 80.400(a).

(C) Total Trihalomethanes (TTHMs)

Maximum Contaminant
Level (ug/l)

Total Trihalomethanes 100.0

The sampling and analysis requirements for total trihalomethanes
are set out at 40 C.F.R. 141.30, as amended August 15, 1989, the
requirements of which are incorporated by reference in this chapter.
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18 AAC 80.070 ENVIRONMENTAL CONSERVATION 18 AAC 80.070

{(3) Physical Contaminants

Contaminant Maximum Contaminant Level
(nephelometric turbidity unit,

NTU)
Turbidity ........eeu. 149 NTU as 2 monthly average of sam-

ples required, or 5.0 NTU as an aver-
age for two consecutive days. Ex-
ceeding either measure is a violation of
this paragraph.
(4) Radioactive Contaminants
(A) Natural radicactivity

Contaminant Maximum Contaminant
Level (pCi/l)

Gross Alpha 16.0

Combined Radium-226 and 228 5.0

(B) Manmade radioactivity

Contaminant Maximum Contaminant
Level (pCi/l)

Gross Beta . 50.0

Strontium-90 8.0

Tritium 20,000.0

(6) Total Coliform Bacteria

Contaminant Maximum Contaminant Level

(A) Membrane Filter Tech- No coliform may be present

nique in any of the 100 milliliter
routine samples.

(B) Fermentation Tube No gas production may be

_ Method present in any of the five 10

milliliter portions in any
routine sample.
(C) Minimal Media ONPG- No coliform may be present
MUG (MMO-MUG) Test  in any of the rontine samples
any of the routine samples.

(b) The secondary maximum contaminant concentration levels
(MCLs) for a public water system are

Contaminant Maximum Contaminant Level
Chloride ] : . 250 mg/1
Color ..15 units
Copper et rteteteseiesemer st s easasas o nsanvasarene b armtvarersnebtera 1 mg/l
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18 AAC 80.200 ALASKA ADMINISTRATIVE CODE 18 AAC 80.200

Contaminant Maximum Contaminant Level
Corrosivity Noncorrosive
Fluoride 2,000 mg/1
Foaming Agents 0.5 mg/]
Iron ererree s ons 0.3 mg/1
Manganese 0.05 mg/l
Odor 3 threshold odor no.
PH st 6.6-8.5
Sodium e 260 mg/]
Sulfate 250 mg/]
Total Dissolved Solids 500 mg/]
Zinc 5 mg/l

(c) The secondary levels set by (b) of this section represent rea-
sonable goals for drinking water quality and, in general, provide a
guideline for public water suppliers. These secondary contaminants
mainly affect the aesthetic qualities of drinking water, but, at consid-
erably higher concentrations, health problems might exist. The de-
partment will, in its discretion, require a public water system to
meet the secondary MCLs if publie health is threatened or if there is
a strong consumer objection to exceeding a listed MCL. (Eff. 6/14/91,
Register 118)

Authority: AS 46.03.020 AS 46.03.070 AS 46.08.720
AS 46.03.0580 AS 46.03.710
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APPENDIX C
Laboratory Water-Quality Analytical Reports

INORGANIC CONSTITUENTS

Analyzed by Alaska Division of Water, Water Quality Laboratory, Fairbanks, Afaska
All inorganic constituents are dissolved, unless otherwise noted.

DL = detection limit

RPD = relative percent difference
SEE FOLLOWING PAGE FOR SAMPLE BOTTLE KEY

VOLATILE ORGANIC COMPOUNDS

Analyzed by Northern Testing Laboratory, Inc., Anchorage, Alaska
Key to laboratory numbers for volatile organic compounds analyzed by Northern Testing
Laboratories, Inc.:

Site No. Lab No.
44 A112159
56 A112161
67 A112305
128 A112158
133 A112160
143 A112307
144 A111977
160 A112306
190 A111980
266 A111978
285 A111978

A111981 (Travel Biank)

RADIOLOGICAL PARAMETERS

Analyzed by Core Laboratories, Casper, Wyoming
LLD = lower limit of detaction
Key to laboratory numbers for radioactivity samples analyzed by Core Laboratoriss:

Site No. Sample No.
56 3; 4
67
143
144
165
160
266
344

O N | 0| —=| | O1
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Key to sample bottle numbers for inorganic constituent samples analyzed by Alaska Division of
Water Labaratory.

Constituent Group
Site Dissolved Diseolved Dl.ssolva; Catlone Totel lron & Dissolved
No. Anlons' Nitrate + Nitrite Trace Elaments’ Manganese Meroury
a4 K577 K696 K491 K638 K762
52 K604 K718 K514 K660 K796
54 K605 K718 K515 K661 K750
56 K598 K713 K508 K654 K790
56 K599¢ K7143 K509° K655 K7913
56 Ke00* K715* K510* K656¢ K7924
66 K613 K727 K524 K869 K752
67 K606 K720 K518 K662 K751
96 K616 K730 K527 K673 K780
98 K615 K729 K526 K871 K759
128 K590 K704 K499 K846 K770
143 K608 K722 K519 K664 K755
144 K576 K695 K490 K637 K761
152 K609 K723 K520 K665 K753
152 K610? K7243 K521? K666° K7543
152 K611* K725* K522¢ K6874 K756
155 K612 K726 K523 K668 K757
160 K807 K721 K618 K663 K693
179 K586 K700 K495 K642 K766
190 K587 K701 K496 K643 K767
190 K588° K7023 K497° K644* K768°
190 K589* K703* K498* K645% K7694
196 K579 K698 K493 K640 K764
205 K597 K71 K507 K653 K789
218 K596 K710 K506 K652 K788
220 K593 K708 K502 K651 K786
225 K595 K709 K503 K648 K787
236 K592 K706 K501 K649 K785
266 K578 K697 K492 K638 K763
27 K594 K707 K504 K650 K772
285 K680 K899 K434 K641 K765
324 K591 K705 K500 K647 K771
325 K601 K715 K511 K857 K793
330 K603 K717 K613 K659 K796
335 K602 K716 K512 K658 K794
344 K614 K728 K525 K670 K758

' Anions include fluoride, chioride, phosphate, and sulfate

2 Cations include calcium, magnesium, sodium, and potassium; trace elements include aluminum, arsenic,
barium, cadmium, chromium, copper, nickel, lead, zinc, iron, snd manganese

3 Fietd duplicate sample

* Field equipment-blank sample

-27 -



Client: DNR/DOW — Bagle River

Submitted By: Mary Maurer

Date Submitted: Summer 1991
Sample Calclum Magnesium Sodjium Potassivm
K490 8.74 343 517 128
K491 982 283 3.65 0.91
K492 16.0 4.7 5.54 1.67
K493 36.6 6.92 6.07 253
K494 119 432 5.08 153
K495 986 298 432 1.44
KA% 344 0.9 153 0.99
K497 337 0.98 15.1 0.9
K498 <DL <DL <DL <DL
K499 142 340 6.13 1.42
KS00 163 kW 4.09 1.7
K501 834 1.74 4.4 1.4
Ks02 9.41 261 4.65 166
Ks03 124 27 554 149
K504 15.6 4.12 458 291
K506 988 187 368 152
KS07 214 4.70 682 2,01
K508 10.0 278 417 1.67
K509 983 2.76 42 1.64
K510 <DL <DL <DL <DL
K511 48 sn 6.06 2712
KS12 7.06 25§ 3.98 1.40
K513 164 3 821 1.89
K514 6.7t 207 3.88 1.06
K518 171 398 6.62 210
K516 339 448 201 8.90
K518 43 4.77 477 115
K519 8.17 255 5.76 1.82
KS20 21.0 504 734 220
K521 210 5.05 14 214
KS22 <DL <DL <DL <DL
K523 30.4 11.6 9.50 3.16
K54 8.66 315 9 152
K525 996 551 17 528
X526 142 3.76 6.24 402
Ks27 21.6 6.19 784 288
Units mg/L mg/L mg/L mg/L
EPA Method ABS 0029 ARS 0029 273.1 258.1
Detection Limit 0.01 0.01 0.1 0.01
Analysis Date 29 Oct 91 29 Oct 91 30 Oct 91 30 Oct 91
RPD 1.4 05 0.8 1.9
% Recovery 100 14
Approved By \(\/\/\\W Date \A DEL G\
Jlm Vohden, Chemist
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Clieat: DNR/DOW — BEagle River

Submitted By: Mary Maurer

Date Submitted: Summer 1991
Sample Pluoride Chloride Phosphate Sulfate
K§76 0.14 638 <DL 295
Ksn 0.14 339 <DL 0.09
KS78 0.19 647 <DL 6.07
Ks® 027 553 <DL 9.25
K580 0.16 683 <DL 5.01
K586 0.14 5.87 <DL 457
K587 0.14 831 <DL 13,6
K588 0.13 8.62 <DL 136
K589 <DL <DL <DL <DL
K5%0 0.16 8.02 <DL 292
K591 0.17 507 <DL 375
K592 0.13 501 <DL 273
K593 0.13 9.61 <DL kW
K594 0.18 4.15 - 0.1 134
KS98 0.37 447 <DL 295
K596 0.13 3.05 <DL 4.75
K597 0.21 4.87 <DL 29
K598 0.15 4.8 <DL <DL
K599 015 4.83 <DL <DL
K600 <DL <DL <DL <DL
K601 029 544 <DL 7.06
K602 0.12 637 <DL 3.02
K603 0.19 14.0 <DL 545
K604 0.11 427 <DL 454
K605 0.20 4.9 <DL 1.13
K606 <DL 93,9 47 420
K607 022 6.69 <DL 8.15
Ks08 0.13 79 <DL 642
K609 021 6.73 <DL 24S
K610 0.2t 6.68 <DL 246
K611 <DL <DL <DL <DL
K612 031 4.85 <DL 316
K613 0.13 4138 <DL <DL
K614 0.19 3.47 02 153
K515 0.19 434 0.2 158
K616 022 9.88 <DL 563
Units mg/L mg/L mg PO4*P/L mg/L
EPA Method 300.0 300.0 300.0 300.0
Detection Limit 0.01 0.01 01 0.01
Analysis Date 2 Aug 91 2Aug 9 2Aug 9N 2Aug9l
RPD 1 6 75 83 1.8
% Recovery n 9%

mVohdcn,dsdnﬁL 29 .




Client: DNR/DOW — Eagle Rives

Submirted By: Mary Maurer

Date Submirted; Summer 1991
Sample Nitrate + Nitrite

K95 <DL
K696 <DL
K697 <DL
Res8 <DL
K699 <DL
K700 <DL
K701 <DL
K702 <DL
Km3 <DL
K704 162
K0S <DL
K706 030
Ko7 0.11
K708 032
K709 0.5$
K710 0.46
K71 041
K2 <DL
K713 <DL
K714 <DL
K71 <DL
K716 <DL
K717 272
K718 <DL
K719 <DL
K720 <DL
Kn1 <DL
K722 <DL
K723 441
K74 4.50
X72S <DL
K726 <DL
K727 <DL
K728 <DL
K759 <DL
K730 1.18
Ugits mg(NO3+NO2)°*N/L

EPA Method 3532

Detection Limit 0.1
Analysis Date 2 Aug 9l

RPD 1.1

% Recovery 2

Approved By &QD\ Date \ % DEL AN

“—/ Nim Vohden, Chemist - 30 -




Client: DNR/DOW — Bagle River

Submitted By: Mary Maurer

Date Submitted: Summer 1991
Sample Aluminum Arsenic Barium Cadmium Chromium

K490 6 <DL 28 <DL <DL
K491 13 <DL <DL 20 <DL
K92 9 <DL 37 <DL <DL
K493 6 18 15 <DL <DL
K494 <DL <DL PA) <DL <DL
K495 39 <DL 2 <DL <DL
K496 10 8.9 17 <DL <DL
K497 8 9.0 16 <DL <DL
K498 <DL <DL <DL <DL <DL
K499 8 <DL <DL <DL <DL
KS00 <DL <DL 6 <DL <DL
KS01 [ <DL <DL <DL <DL

Kso2 18 <DL pe) <DL 13
K503 58 <DL <DL <DL <DL
KS04 10 12 <DL <DL <DL
K506 7 <DL <DL <DL <DL
KS07 44 <DL <DL <DL <DL
K508 3s <DL 23 <DL <DL
KS09 30 <DL 28 <DL <DL
KS10 <DL <DL <DL <DL <DL
Ksit 42 <DL 20 <DL <DL
K512 54 <DL 23 <DL <DL
K513 40 <DL 7 <DL <DL
KS14 <DL <DL 11 <DL <DL
X515 <DL <DL 48 <DL <DL
K$16 100 n 11 1.9 <DL
K518 <DL <DL kY% <DL <DL
K519 12 <DL 12 <DL <DL
K520 <DL <DL <DL <DL <DL
K521 <DL <DL <DL <DL <DL
KS2 <DL <DL <DL <DL <DL
X513 <DL <DL 57 <DL <DL
K524 59 <DL 17 <DL <DL
K525 43 10 <DL <DL <DL
K526 46 9.9 8 <DL <DL
K527 M <DL 12 <DL <DL
Uhits ug/L ug/L vg/L ug/L ug/L
EPA Method AES 0029 206.2 AES 0029 213.2 2182

Detection Limit 5 1.0 5 1.0 1.0

Analysis Date 15 Nov 91 6 Dec 9t 15 Nov 91 5 Decd1 4 Dec 91
RPD 87 1.1 1.6 11 23
% Recovery ™ 102 93 104
Approved By \(7\'\4%«. pate \ADELAL

.BuVohden.CbemH 31 -




Client:  DNR/DOW — Eagle River

Submitted By: Mary Maurer

Date Submitted: Summer 1991
Sampio Coppet Nickel Lead Zinc
K490 <DL <DL <DL a
K491 s <DL 15 <DL
K492 <DL <DL 18 1260
K493 <DL <DL 13 317
K44 <DL <DL i3 41
K495 <DL <DL <DL <DL
K496 <DL <DL 1.7 <DL
K497 <DL <DL 1.6 <DL
K4g8 <DL <DL <DL <DL
K499 311 <DL <DL <DL
K500 <DL <DL <DL <DL
KS01 30.0 <DL <DL <DL
K502 13.9 <DL 18 k2]
K503 169 <DL <DL 81
XS04 <DL <DL 12 <DL
K508 29.9 <DL <DL <DL
Kso7 4.0 <DL <DL <DL
Ks08 <DL <DL <DL <DL
Ks09 <DL <DL <DL <DL
K510 <DL <DL <DL <DL
K511 <DL <DL 14 <DL
K512 <DL <DL <DL <DL
X513 21 <DL 11 <DL
X514 14 <DL <DL <DL
K515 <DL <DL 11 230
KS$16 4.1 <DL 104 p.3
X518 <DL <DL 14 <DL
K519 <DL <DL <DL <DL
K520 316 <DL 13 <DL
X$21 312 <DL 1.7 <DL
K2 <DL <DL <DL <DL
Ks23 <DL <DL 14 n
K54 <DL <DL <DL 127
X525 94 <DL 11 <DL
K526 <DL <DL <DL <DL
K527 10.0 <DL 135 <DL
Units ug/L uwg/L wg/L ug/L
EPA Mecthod 2202 ARES 0029 2392 AES 0029
Detection Limit 10 10 10 20
Analysit Date 2Dec91 21 Nov 91 3DecH1 15 Nov 91
RFD 22 25 14 s
% Recovery %4 109 107 9
Approved By M Date \O\DG,CQ(
Q Jim Vohden, Chemist
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Clieat: DNR/DOW — Ragle River

Submitted By: Mary Maurer
Date Submitted: Summer 1991
Sample Iron Manganese Sample Iron (total) Manganese (totaf)
K490 511 0.2 K637 527 0.22
K491 7.86 031 K438 8.17 031
K492 945 042 K639 949 0.40
K493 0.44 055 K540 0.54 056
K44 4.74 026 K641 4.74 0.26
K495 39 0.22 K642 424 0.22
K4% 737 0.12 K643 754 0.12
K497 740 0.12 K644 8.69 0.12
K498 <DL <DL K645 <DL <DL
K499 0.04 <DL K646 0.05 <DL
K500 0.13 037 K647 0.14 037
K501 <DL <DL K648 0.18 <DL
K502 0.%7 0.10 K649 0.19 <DL
K503 0.14 <DL K650 0.06 0.07
K504 0.05 0.07 Kas1 151 0.10
K506 <DL <DL K652 0.07 <DL
X507 <DL <DL K653 0.07 <DL
K508 798 0.27 K654 833 027
K509 7.97 026 K65 8.08 0.26
XS10 <DL <DL K&S6 <DL <DL
Ks12 4.4 0.18 Kas8 6.03 0.19
K513 0.18 0.03 K659 0.91 0.03
K514 2.68 0.08 K660 6.11 0.09
K515 9.61 021 K661 10.19 0.21
KS16 038 0.03 K662 6.66 0.11
KS18 448 0.64 K663 4.49 0.65
K519 2.16 0.05 K664 228 0.07
K520 <DL <DL K685 034 <DL
Ks21 <DL <DL K666 036 <DL
K522 <DL <DL K667 <DL <DL
Ks23 162 0.94 Kés8 163 0.54
Ks4 9.07 031 K669 8.93 0.31
K525 <DL 0.02 K670 0.09 0.04
KS26 <DL 0.06 KéT 148 020
Ks27 1.13 0.02 K673 1.19 0.04
Ks11 187 0.50 Ké57 399 0.61
Units mg/L mg/L mg/L mg/L
BPA Method ARS 0029 ARS 0029 AES 0029 AES 0029
Detection Limit 0.03 0.005 0.03 0.008
Aanalysis Date 21 Now 91 21 Nov 91 21 Nov 91 21 Nov 91
RPD 32 A3 29 0.6
% Recovery 97 100 98 9
Approved By \ﬂ/\w}\— pae\A DEC R

Vohden, Chemist . 33 -




Client  DNR/DOW — Eagle River

Submitted By: Mary Maurer
Date Submitted: Summer 1991
Sample Mercury
K761 <DL
K762 <DL
K763 <DL
K764 <DL
K765 <DL
K766 <DL
K767 <DL
K768 <DL
K769 <DL
K70 <DL
K™ <DL
KT <DL
K787 <DL
K788 <DL
K789 <DL
K78s <DL
K786 <DL
K70 <DL
KM <DL
K792 <DL
K74 <DL
K795 <DL
K796 <DL
K750 <DL
K751 <DL
K693 <DL
K758 <DL
K753 <DL
K754 <DL
K786 <DL
K757 <DL
K752 <DL
K758 <DL
K759 <DL
K760 <DL
K3 <DL
Units ug/L
EPA Method hydride
Detection Limit 1
Analysis Date 28 July 91
RPD -
% Recovery

Approved By \KV\A@XQQ’\—

Vobdcn.Chcmin
-34 -
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NORTHERN TESTING LABORATORIES, INC.

3330 INDUSTRIAL AVENUE FAIRBANKS. ALASKA 89701 (907) 4563116 » FAX 466-3125
2505 FAIRBANKS STREET ANCHORAGE, ALASKA 99503 (907) 277-8378 » FAX 274-9645
Alaska Department of Natural Resourcee Report Date: 08/05/91

DNR-DGGS

P.O. Box 772116 RECE ] V ED Date Arrived: 07/12/91

Eagle River RAK 99577 Date Sampled: 07/09/51
Time Sampled: 1330

Attn: Mary Maurer ALK;O 7198 Collected By: MAM
Div. of Geological Survey Flag Dafinitions
Eagle River U = Below Detection Limit
DL Stated in Result
Our Lab #: Al111977 B = Below Regulatory Min.
Location/Project: Nikiski Ground Water IIIA B = Rbove Regulatory Max.
Your Sample ID: Carroll Well E = Below Detection Limit
Sample Matrix: Water Estimated Value
Comments
Laboratory Date
Number Method Parameter Units Result Flag Analyzed
Al111977 EPA 502.2 Benzene ug/1l 0.2 VU 07/19/91
Bromobenzene ug/l 0.3 U
Bromochloromethane ug/l 0.3 U
Bromodichloromethane ug/1l 0.2 v
Bromoform ug/l l1.0v
Bromomethana ug/l 2.00
n~Butylbenzene ug/l 0.3 v
sec-Butylbenzene ug/l 0.3 0
tert-Butylbenzene ug/l 0.5 U
Carbon Tetrachloride ug/l 0.2 U
Chlorobenzene ug/l 0.2 U
Dibromochloromethane ug/l 0.4 U
Chloroethane ug/1 2.00
Chloroform ug/1 0.2 0
Chloromethane ug/l 2.0 U
o-Chlorotoluene ug/l 0.3 U
p-Chlorotoluene ug/l 0.2 U
1,2-Dibromo-3~Chloropropane ug/1 2.00
Dibromomethane ug/l 0.4 U
1,4-Dichlorobenzene ug/l 0.2 U
m-Dichlorcbenzene ug/1 0.2 U
o~Dichlorobenzena ug/l 0.2 U
Dichlorodifluoromathane ug/1l 2.00
1,1-Dichloroethane ug/1 0.2 v
1,2-Dichloroathane ug/1 0.2 U
1l,i-Dichloroethylene ug/1 1.0U
cis-1,2-Dichloroethylene ug/1l 0.2 u
trans-1l,2-Dichleroathylene ug/1 6.2 U
Methylene Chloride ug/l i1.0U
1,2~Dichloropropane ug/i 0.2 U
0.2 U

1,3-Dichloropropane ug/1
addl, @ &

Reported By: William E. Buchan
Anchorage Opaerations Manager
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NORTHERN TESTING LABORATORIES, INC.

3330 INDUSTRIAL AVENUE FAIRBANKS, ALASKA 89701 {907) 456-3118 » FAX 45683125
2506 FAIRBANKS STREET ANCHORAGE, ALASKA 99503 (907) 277-8B378 = FAX 274-9645

RECEIVED

AUG 07 139
Div. of Geological Survey
Eagle River

Laboratory Date

Number Method Parameter Unite Result Flag Analyzed

Al111977 EPA 502.2 2,2-Dichloropropane ug/l i.0ovu 07/19/91
1,)-Dichloropropene ug/l 0.5 v
1,3-Dichloropropene ug/l 0.2 0
Ethylbaenzene ug/1l 0.2 U
1,2-pibromoethane ug/l i.cu
Trichlorofluoromethane ug/l 0.5 U
Hexachlorobutadiene ug/l 0.3 U
Isopropylbenzene ug/l 0.3 U
p-Isopropyltoluene ug/l 6.3 U
Naphthalene ug/l 0.3 v
n-Propylbenzene ug/l 0.3 U
Styrene ug/l 0.2 u
1,1,1,2-Tetrachloroethane ug/l 0.2 u
1,1,2,2-Tetrachloroethane ug/1 0.3 U
Tetrachlorcethylene ug/l 0.2 U
Total Trihalomethane ug/1 20
Toluene ug/l 0.3 U
1,2,3-Trichlorobanzene ug/1 0.3 v
1,2,4-Trichlorobenzene ug/1l 0.3 v
1,1,1-Trichloroethane ug/l 0.2 v
1,1,2-Trichlorocethane ug/l 0.4 U
Trichloroethylene ug/l 0.2 u
1,2,3-Trichloropropane ug/l 0.3 10
1,2,4-Trimathylbanzene ug/l 0.2 U
1,3,5-Trimethylbenzene ug/1 0.2 U
Vinyl Chloride ug/1l 2.0u
m, p—-Xylenes ug/1l 0.4 U
o-Xylens ug/1 0.2 10
1-Chloro-2-fluorobengzene (Recovery) % 82.0

. - bud

Raeported Byt William E. Buchan
Anchorage Operationa Manager
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NORTHERN TESTING LABORATORIES, INC.

3330 INDUSTRIAL AVENUE FAIRBANKS, ALASKA 99701 (807) 456-3118 ¢ FAX 456-3125

2505 FAIRBANKS STREET ANCHORAGE, ALASKA 98503 (907) 277.8378 + FAX 274-9645
Alaska Department of Natural Resocurces Report Date: 08/05/91
DNR-DGGS
P.0. Box 772116 R EC F | V ED Date Arrived: 07/12/91
Eagle River RX 99577 Date Sampled: 07/09/91

Time Sampled: 184S
I §
Attn: Mary Maurer ALK:()7 ]gul Collected By: MAM
Div. of Geological Survey Flag Definitions
Eagle River U = Below Detection Limit

DL Stated in Result
Our Lab #t Al11978

B = Baelow Regulatory Min.
Location/Project: Nikiski Ground Water IIIA H = Above Regulatory Max.
Your Sample ID: Gordon Well E = Below Detection Limit
Sample Matrix: Water Estimated Value
Comments:
Labaoratory Date
Number Method Parameter Units Result Flag Analyzed
A111978 EPA 502.2 Benzene ug/1 0.2 U 07/19/91
Bromobenzene ug/l 0.3 u
Bromochloromethane ug/l 0.3 vu
Bromodichloromethane ug/1l 0.2 u
Bromoform ug/l 1.0U0
Bromomethane ug/l 2.00
n-Butylbenzene ug/l 0.3 U
sec-Butylbenzene ug/1l 0.3 U
tert-Butylbenzane ug/1l 0.5V
Carbon Tetrachloride ug/l 0.2 U
Chlorobenzene ug/l 0.2 U
Dibromochloromethane ug/l 0.4 U
Chloroathane ug/1l 2.0U0
Chloroform ug/l 0.2 U
Chloromethane ug/l 2.0U
o-Chlorotoluene ug/l 0.3 U
p-Chlorotoluene ug/1l 0.2 U
1,2-Dibromo-3-Chloropropane ug/l 2.0U0
Dibromomethane ug/1l 6.4 U
1,4-Dichlorobanzene ug/l 0.2 v
m=Dichlorobenzene ug/l 0.2 U
o=-Dichlorobenzene ug/l 0.2 U
Dichlorodifluoromethane ug/l 2,00
1,1-Dichlorcethane ug/l 0.2 u
1,2-Dichloroethane ug/l 0.2 U©
1,1-Dichloroethylene ug/l 1.0v0
cis~1,2~Dichloroethylene ug/l 0.2 U
trans-1,2-Dichloroethylene ug/l 0.2 U
Methylene Chloride ug/l l.0uU
1,2-Dichloropropana ug/l 0.2 u
0.2 U

Q/\!MJ,\_)Q ! q 1,3-Dichloropropana ug/1l
23

Reported By: Willidm E. Buchan
Anchorage Operations Manager
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NORTHERN TESTING LABORATORIES, INC.

3330 INDUSTRIAL AVENUE FAIRBANKS, ALASKA 99701 (907) 456-3116 » FAX 4566-3125
2505 FAIRBANKS STREET ANCHORAGE, ALASKA 98503 (807) 277-8378 ¢ FAX 274-3845

RECEIVED

AUG 07 139
Div. of Geological Survey
Eagle River

Laboratory Date

Number Method Parameter Units Result Flag Analyzed

A111978 EPA §02,2 2,2-Dichloropropane ug/1l 1.0U 07/19/91
1,1-Dichloropropene ug/l 0.5 0
1,3-Dichloropropene ug/l 0.2 U
Ethylbanzene ug/l 0.2 U
1,2-Dibromoethane ug/1l l1.0U
Trichlorofluoromethane ug/1l 0.5 U
Haxachlorobutadiene ug/l 0.3 v
Isopropylbenzene ug/l 0.3 U
p-Isopropyltoluene ug/1 0.3 v
Naphthalene ug/l 0.3 v
n-Propylbenzene ug/l 0.3 U
8tyrene ug/l 0.2 v
1,1,1,2-Tetrachlorovethane ug/l 0.2 U
1,1,2,2-Tetrachloroethane ug/l 0.3 v
Tetrachloroethylene ug/l 0.2 U
Total Trihalomethane ug/l 2v
Toluene ug/l 0.3 U
1,2,3-Trichlorobenzene ug/1 0.3 U
1,2,4-Trichlorobenzene ug/1l 0.3 U
1,1,1-Trichloroethane ug/l 0.2 0
1,1,2-Trichloroethane ug/l 0.4 0
Trichloroethylene ug/l 0.2 U
1,2,3-Trichloropropane ug/1l 0.3 U
1,2,4-Trimethylbenzene ug/l 0.2 U
1,3,5-Trimethylbenzena ug/l 0.2 U
Vinyl Chloride ug/l 2.0U
m,p-Xylenes ug/1l 0.4 U
o-Xylene ug/l 0.2 U
1-Chloro-2-fluorobenzene (Recovery) % 82.0

Wil C Rl

Reported By: William E. Buchan
Anchorage Operations Manager

-38 -



FAIRBANKS, ALASKA 99701
ANCHORAGE. ALASKA 98503 {907) 277-8378 = FAX 274-9645

NORTHERN TESTING LABORATORIES, INC.

3330 INDUSTRIAL AVENUE
2505 FAIRBANKS STREET

{907) 458-3118 s FAX 456-3125

Alaska Department of
DNR-DGGS

P.O. Box 772116
Eagle Rlver AX 939577

Attn: Mary Maurer

Our Lab #:
Locatlon/Project:
Your Sample ID:
Sample Matrix:
Comments:
Laboratory

Number Method

Natural Resocurces

RECEIVED
ALG 07 190

Div. of Geological Survey

Al11979 Eagle River
Nikiski Ground Water IIIA
Leuenhagen Well

Water

Parameter

Report Date: 08/05/91

Date Arrived: 07/12/9%
Date Sampled: 07/10/91
Time Sampledt 1525
Collected By: MAM

Flag Definitions
Below Detection Limit
DL Stated in Result

D St [ S ) W e 4 S e e e T A P G P B A U U S S G S St e e S A A Bk B e o s e S D U S S G S S gt B g D B . B . e g A B B

A111979 EPA 502.2

Wl ¢ Bl

Benzene

Bromobengena
Bromochloromethane
Bromodichloromethane
Bromoform

Bromomethane
n-Butylbesngene
sec-Butylbenzene
tert-Butylbenzene
Carbon Tetrachloride
Chlorobenzene
Dibromochloromethane
Chloroethane
Chloroform
Chloromethane
o-Chlorotoluene
p-Chlorotoluene
1,2-Dibromo-3-Chloropropane
Dibromomethane
1,4-Dichlorobenzene
m-Dichlorobenzene
o=-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene
cis~1,2-Dichloraethylene
trans-1,2-Dichloroethylene
Methylene Chloride
l,2-Dichloropropane
1,3-Dichloropropane

Reported By: William E— Buchan

Anchorage Operations

Manager

-39 -

B = Balow Regulatory Min.
H = Above Regulatory Max.
E = Below Detection Limit
Estimated Value
Date
Units Result Flag Analyzed
ug/1 0.2 v 07/19/91
ug/1 0.3 U
ug/l 0.3 U
ug/l 0.2 v
ug/l 1.0v
ug/1l 2.0U
ug/1 0.3 U
ug/1l 0.3 U
ug/l 0.5 U
ug/1 0.2 U
ug/l 0.2 U
ug/1l 0.4 U
ug/l 2.0V
ug/l 0.2 ¢
ug/l 2.0uU
ug/l 0.3 U
ug/1l 0.2 U
ug/l 2.00
ug/l 0.4 U
ug/l 0.2 U
ug/1l 0.2 v
ug/1 0.2 U
ug/l 2.0U
ug/l 0.2 U
ug/l 0.2 u
ug/1l 1.0 0
ug/l 6.2 0
ug/1l 0.2 v©
ug/l 1.0vu
ug/l 0.2 v
ug/1l 0.2 U



NORTHERN TESTING LABORATORIES, INC.

3330 (NDUSTRIAL AVENUE FAIRBANKS. ALASKA 99701 (907) 456-3118 » FAX 456-3125
2506 FAIRBANKS STREET ANCHORAGE., ALASKA 93503 (907) 277-8378 = FAX 274-9645

RECEIVED

AUGO7 130
Div, of Geological §
urvey
Eagle River

Laboratory Date

Number Method Parameter Units Result Flag Analyzad

Al11575 EPA 502.2 2,2=-Dichloropropane ug/l i.0v 07/19/91
1,1-Dichloropropene ug/l 0.5 U
1,3-Dichloropropene ug/l 0.2 U
Ethylbenzene ug/l 0.2 U
1,2-Dibromoethane ug/1l 1.0U0
Trichlorofluoromethane ug/1l 0.5 U
Hexachloropbutadiene ug/1 0.3 u
Isopropylbenzene ug/l 0.3 U
p-Isopropyltoluaene ug/l 0.3 U
Naphthalene ug/1l 0.3 U
n-Propylbenzene ug/l 0.3 U
Styrene ug/1 0.2 v
1,1,1,2-Tetrachloroethane ug/l 0.2 0
1,1,2,2-Tetrachloroethane ug/1 0.3 0
Tetrachloroethylene ug/l 0.2 U
Total Trihalomsethane ug/l 20
Toluene ug/1l 0.3 U
1,2,3-Trichlorobenzene ug/1l 0.3 U
1,2,4~Trichlorobenzene ug/l 0.3 U
1,1,1-Trichlorocethana ug/1l 0.2 U
1,1,2-Trichloroethane ug/l 0.4 U
Trichlorcethylena ug/l 0.2 U
1,2,3-Trichloropropane ug/l 0.3 U
1,2,4-Trimethylbenzene ug/1 0.2 U
1,3,5-Trimethylbenzene ug/l 0.2 ©
Vinyl chloride ug/1l 2,00
m,p-Xylenes ug/l 0.4 U
o-Xylene ug/l 0.2 U
1-Chloro-2-fluocrobenzene (Recovery) % 69.0

T Bud

Reported By: William E. Buchan
Anchorage Operatione Manager
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3330 INDUSTRIAL AVENUE
2505 FAIRBANKS STREET

NORTHERN TESTING LABORATORIES, INC.

FAIRBANKS, ALASKA 99701
ANCHORAGE. ALASKA 93503

(907) 456-3116 = FAX 456-3125
(907) 277-8378 « FAX 274-9645

Alaska Department of Natural Resources

DNR—-DGGS
P.0. Box 77211é&

Eagle River AK 959577

RECEIVED

Report Date:

08/05/91

Date Arrived: 07/12/91

Dat

e Sampled: 07/11/91

Time Sampled: 1335

Attn: Mary Maurer ALGO 7 19D col
Div. of Geological Survey
Eagle River U=
Our Lab #1 A111980 B =
Location/Projact: Nikiski Ground Water IIIA H =
Your Sample ID: Van Sky Well E =
Sample Matrix: Water
Comments:
Laboratory
Numbexr Method Parameter Unite
A111980 EPA 502.2 Benzene ug/l
Bromobenzene ug/l
Bromochloromethane ug/1
Bromodichloromethane ug/l
Bromoform ug/lL
Bromomethane ug/l
n-Butylbenzene ug/1l
gac-Butylbenzene ug/l
tert-Butylbenzene ug/l
Carbon Tetrachloride ug/l
Chlorobenzene ug/l
Dibromochloromethane ug/l
Chloroethane ug/1l
Chloroform ug/l
Chloromethane ug/l
o=-Chlorotoluene ug/l
p~Chlorotoluene ug/1l
1,2=-Dibromo=-3-Chloropropane ug/l
Dibromomethane ug/1
1,4-Dichlorobenzene ug/l
m-Dichlorobenzene ug/l
o-Dichlorobenzene ug/l
Dichlorodifluoromethane ug/1
1,1-Dichloroethane ug/1
1,2-Dichloroethane ug/l
1,1-Dichloroethylene ug/l
cie-1,2-Dichloroethylene ug/l
trans-1,2-Dichloroethylene ug/l
Methylena Chloride ug/l
1,2-Dichloropropane ug/l
ug/1l

QL{L\.QXL € % ﬁ 1,3-Dichloropropane
L

Reported By: William E. “Buchan
Anchorage Operations Manager

- 41 -

lected By: MAM

Flag Definitions
Below Detection Limit
DL Stated in Reeult
Balow Regulatory Min.
BRbove Regulatory Max.

= Below Detection Limit

Egtimated Value

Date
Result Flag Analyzed

07/19/91

» v e a . o

. . .
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NORTHERN TESTING LABORATORIES, INC.

3330 INDUSTRIAL AVENUE FAIRBANKS, ALASKA 95701 {907} 456-3116 » FAX 456-3125
2505 FAIRBANKS STREET ANGHORAGE. ALASKA 99503 (907) 2778378 » FAX 2749645

RECEIVED

AUG O 7 190
Div. of Geological Survey
Eagle River

Laboratory Date

Number Method Paranmeter Units Result Flag Analyzed

A111980 EPA 502,2 2,2-Dichloropropane ug/l 1.0 U 07/19/91
1l,1-Dichloropropene ug/l 0.5 U
1,3-Dichloropropene ug/l 0.2 U
Ethylbenzene ug/l 0.2 U
1,2-Dibromoethane ug/1l 1.00
Trichlorofluoromethane ug/l 0.5 v
Hexachlorobutadiene ug/l 0.3 U
Isopropylbenzene ug/l 0.3 0
p~Isopropyltoluene ug/1 0.3 U
Naphthalene ug/l 0.3 U
n-Fropylbenzene ug/l 0.3 U
Styrene ug/l 0.2 U
1,1,1,2-Tetrachloroethane ug/l 0.2 U
1,1,2,2-Tetrachloroethane ug/l 0.3 U
Tetrachloroethylene ug/1 0.2 U
Total Trihalomethane ug/1l 2 U
Toluene ug/l 0.3 v
1,2,3-Trichlorobenzene ug/l 0.3 U
1,2,4-Trichlorobenzene ug/l 0.3 v
1,1,1-Trichloroethane ug/l 0.2 U
1,1,2-Trichloroethane ug/l 0.4 U
Trichloroethylene ug/l 0.2 U
1,2,3-Trichloropropane ug/1l 0.3 U
1,2,4-Trimethylbenzene ug/l 0.2 U
1,3,5-Trimethylbenzene ug/l 0.2 U
Vinyl Chlorida ug/l 2.0U
m,p-Xylenes ug/1l 0.4 U
o-Xylene ug/l 0.2 U
1-Chloro-2-fluorobenzena (Recovery) % 74.0

Wl € Rk

Reported By: William E. Buchan
Anchorage Operations Manager
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FAIRBANKS. ALASKA 98701
ANCHORAGE. ALASKA 89503

NORTHERN TESTING LABORATORIES, INC.

3330 INDUSTRIAL AVENUE
2505 FAIRBANKS STREET

(907} 456-3116 ¢ FAX 458-3125
(907) 277-8378 « FAX 274-9645

Rlaska Department of Natural Resocurces

DNR-DGGS
P.0O., Box 772116
Eagla River AK 99577

Attn: Mary Maurer

Our Lab #¥1
Location/Project:
Your Sample ID:
Sample Matrix:
Comments:
Laboratory
Number

Method

RECEIVED

AUG 07 190!

Div. of Geological Survey

All1l981

Wateyx

A111981 EPA 502.2

Report Date:

08/05/91

Date Arrived: 07/12/91

Date Sampled:

07/09/91

Time Sampled: -

Collected Byt

qlg ﬁ] E‘ t t l,3-Dichloropropane

Reported By: William E. Buchan
Anchorage Operations Manager

- 43 -

Eagle River v=

B =

Nikieki Ground Water IIIA H =

Travel Blank E =

Parameter Units
Benzene ug/1l
Bromobenzene ug/l
Bromochloromethane ug/l
Bromodichloromethane ug/1l
Bromoform ug/1
Bromomethane ug/l
n-Butylbenzene ug/l
gec-Butylbenzene ug/1
tert-Butylbenzene ug/lL
Carbon Tetrachloride ug/l
Chlorobenzene ug/l
Dibromochloromethane ug/1l
Chloroethane ug/l
Chloroform ug/l
Chloromethane ug/l
o-Chlorotoluene ug/1l
p-Chlorotoluene ug/l
1,2-Dibromo-3-Chloropropana ug/l
Dibromomethane ug/l
1,4-Dichlorohanzene ug/1
m=Dichlorobenzene ug/l
o-Dichlorobenzene ug/l
Dichlorodifluoromethane ug/l
1,1-Dichloroethane ug/l
1,2~Dichloroethane ug/l
l1,1-Dichloroethylene ug/1
cis=1,2-Dichloroethylena ug/1l
trans-1,2-Dichlorocethylene ug/l
Methylena Chloride ug/l
1,2-dDichloropropane ug/l
ug/1

MAM

Flag Definitions
Below Detection Limit
DL Stated in Reault

= Below Regulatory Min.

Above Regulatory Max.

= Below Detection Limit

Estimated Value

Date
Result Flag Analyzed

—— — A i e S S e e S e S S e S S o e N e

07/19/91
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NORTHERN TESTING LABORATORIES, INC.

3330 INDUSTRIAL AVENUE FAIRBANKS, ALASKA 89701 (907) 4568-3116 « FAX 456-3125
2505 FAIRBANKS STREET ANCHORAGE, ALASKA 98503 (907) 277-8378 » FAX 274-9645

RECEIVED

AUG 07 1%
Div. of Gaological Survey
Eagle River
Laboratory Date
Number Method Parameter Unitse Result Flag Analyzed
Alll98l EPA S02.2 2,2-Dichloropropane ug/l i.0U 07/19/91
1,1-Dichloropropene ug/l 0.6 U
1,3-Dichloropropene ug/l 0.2 U
Ethylbenzene ug/l 0.2 ©
1,2-Dibromoethane ug/l 1.00
Trichlorofluoromethane ug/l 0.5 U
Hexachlorobutadiene ug/1 0.3 U
Isopropylbenzene ug/l 0.3 U
p-Isopropyltoluene ug/l 0.3 U
Naphthalene ug/l 0.3 vu
n-Propylbenzene ug/l 0.3 U
8tyrene ug/l 0.2 U
1,1,1,2-Tetrachloroethane ug/1 0.2 U
1,1,2,2-Tetrachlorocethane ug/l 0.3 U
Tetrachloroethylene ug/l 0.2 U
Total Trihalomethane ug/l 2U
Toluene ug/1l 0.3 U
1,2,3-Trichlorobenzene ug/l 0.3 U
1,2,4-Trichlorobenzene ug/1l 0.3 U
1,1,1-Trichlorocethane ug/l 0.2 U
1,1,2-Trichlorcethane ug/l 0.4 U
Trichloroethylene ug/l 0.2 0
1,2,3-Trichloropropane ug/l 0.3 U
1,2,4-Trimethylbenzene ug/l 0.2 U
1,3,5-Trimethylbenzene ug/l 0.2 u
Vinyl Chloride ug/l 2.0U0
m, p-Xylenes ug/l 0.4 U
o~Xylene ug/l 0.2 U
1-Chloro-2-fluorcbenzene (Recovery) % 92.0

il & Swl_
Reported By: William E. Buchan
Anchorage Operations Manager
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3330 INDUSTRIAL AVENUE
2505 FAIRBANKS STREET

FAIRBANKS, ALASKA 99701
ANCHORAGE. ALASKA 99503

NORTHERN TESTING LABORATORIES, INC.

(907) 456-3118 » FAX 458-3125
(907) 2778378 « FAX 274-8645

Alaska Division of Water
P.O. Box 772116
Eagle River AKX 99577

RECEIVED

Attn: Mary A. Maurer f-UG 12 190.\
Div. of Geological Survey
Eagle River

Our Lab #: Al121%58

Location/Project: 239058

Your Sample ID: Bowlin Well

Sample Matrix: Water

Comments:

Laboratory

Number Method Parameter

All2158 EPA 502.2 Benzene
Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromemethane
n-Butylbenzene

saec-Butylbenzene
tert-Butylbenzene
Carbon Tetrachloride
Chlorobenzene
Dibromochloromethane
Chloroethane

Chloroform
Chloromethane
o-Chlorotoluene
p-Chlorotoluene
1,2-Dibromo-3-Chloropropane
Dibromomethane
1,4-Dichlorobenzene
m=-Dichlorobenzene
o-Dichlorobanzene
Dichlorecdifluoromethane
l,1-Dichloroethane
l,2-Dichloroethane
1,1-Dichloroethylene
cig-1,2-Dichloroethylene
trans-1,2-Dichlorocethylene
Methylena Chloride

1,2-Dichloropropane
QU\QLL\ C. &LQl\\\“_l,3-Dichloropropane
Reported Byt William E. Buchan
Anchorage Operations Manager

- 48 -

Report Date: 08/13/91

Date Arrived: 07/19/91
Date Sampled: 07/12/91
Time Sampled: 1330
Collected By: MAM

Flag Definitions
Below Detection Limit
DL Stated in Result
Below Regulatory Min.
Above Regulatory Max.
Below Datection Limit

Estimated Value

(o]
noa ]

Date
Units Result Flag Analyzed

———— 0 ot S B S S 2 ——— - —

08/04/91
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NORTHERN TESTING LABORATORIES, INC;

3330 INDUSTRIAL AVENUE FAIRBANKS. ALASKA 88701 (907) 4563116 » FAX 456-3125
2505 FAIRBANKS STREET ANCHORAGE. ALASKA 99503 (907} 277-9378 ¢ FAX 274-9645

RECEIVED

L 1¢ 19(\,‘;
Div. of Geological Sur¥ey
Eagle Rivet

Laboratory Date

Number Method Parameter Units Result Flag Analyzed

Al121s8 EPA 502.2 2,2-Dichloropropane ug/l 1.00U0 08/04/91
1,1-Dichloropropene ug/1l 0.5 U
1l,3-pichloropropene ug/l 0.2 U
Ethylbenzene ug/l 0.2 U
1l,2-Dibromoethane ug/l i.0U
Trichlorofluoromethane ug/1l 0.5 U
Hexachlorobutadiene ug/1l 0.3 U
Isopropylbenzene ug/l 0.3 U
p=Isopropyltoluene ug/1 0.3 U
Naphthalene ug/l 0.3 U
n-Propylbenzene ug/l 0.3 U
Styrene ug/l 0.2 v
1,1,1,2-Tetrachloroethane ug/1 0.2 U
1,1,2,2-Tetrachloroethane ug/1l 0.3 0
Tetrachloroethylene ug/l 0.2 U
Total Trihalomethane ug/l 20
Toluene ug/l 0.3 U
1,2,3-Trichlorocbenzene ug/1 c.3 v
1,2,4-Trichlorobenzene ug/l 0.3 U
1,1,1-Trichloroethane ug/l 0.2 v
1,1,2-Trichloroethane ug/1 0.4 U
Trichloroethylene ug/l 0.2 U
1,2,3-Trichloropropane ug/1l 0.3 U
1,2,4~Trimethylbenzene ug/l 0.2 U
1,3,5-Trimethylbenzene ug/l 0.2 v
Vinyl Chloride ug/l 2.0U0
m,p-Xylenes ug/l 0.4 U
o~Xylene ug/l 0.2 u
1-Chloro-2-fluorobenzene (Recovary) % 82.0

W&E«J\

Reported By: Willlam E. Buchan
Anchorage Operationa Manager
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NORTHERN TESTING LABORATORIES, INC.

3330 INDUSTRIAL AVENUE FAIRBANKS, ALASKA 98707 {907) 456-3116 » FAX 458-3125
2505 FAIRBANKS STREET ANCHORAGE, ALASKA 99503 (907) 277-8378 ¢ FAX 274-9645
Alaska Division of Water Report Date: 08/13/91
P.O. Box 772116
Eagle River AK 99577 Date Arrived: 07/19/91

Date Samplad: 07/12/91
Time Sampled: 18545

Attn: Mary A. Maurer RECE‘V ED Collected By: MAM

Flag Definitions

e 14189 U = Balow Detection Limit
AUG
DL Stated in Result
Our Lab #: Al112159 . . B = Below Regulatory Min.
Location/Project: 235055 Div. of Geotogt'cal Survey B = Above Regulato:z Max.
Your Sample ID: Hunt Well Eagle River E = Below Detection Limit
Sample Matrix: Water Estimated Value
Commentsa:
Laboratory Date
Number Methoad Parameter Units Resgult Flag Analyzed
A1121589 EPA 502.2 Banzene ug/1 0.2 U 08/04/91
Bromobenzene ug/l 0.3 U
Bromochloromethane ug/l 0.3 U
Bromodichloromethane ug/l 0.2 U
Bromoform ug/l 1.0 0
Braomomethane ug/l 2.0U0
n-Butylbenzene ug/1l 0.3 U
gec-Butylbenzene ug/l 0.3 0
tert-Butylbenzene ug/l 0.5 U
Carbon Tetrachloride ug/l 0.2 U
Chlorobenzene ug/l 6.2 U
Dibromochloromethane ug/l 0.4 U
Chloroethane ug/l 2,0U
Chloroform ug/l 0.2 U
Chloromethane ug/1l 2.0U
o-Chlorotoluene ug/l 0.3 u
p-Chlorotoluene ug/1l 6.2 v
1,2-Dibromo~3-Chloropropane ug/l 2.0U
Dibromomethane ug/l 0.4 0
1,4-Dichlorobenzene ug/l 0.2 U
m-Dichlorobenzene ug/1 0.2 U
o-Dichlorobenzene ug/1 0.2 U
Dichlorodifluoromethane ug/l 2.0U0
1,1-Dichloroethane ug/l 0.2 U
1,2-Dichloroethane ug/l 0.2 u
1,1-Dichloroethylene ug/l 1.0 U
cis-1l,2-Dichloroethylene ug/l 0.2 U
trans—1,2-Dichloroethylene ug/1l 0.2 U
Methylene Chloride ug/1l 1.0vU
1,2-Dichloropropane ug/l 0.2 U
0.2 U

Qﬂ !Q C E*L!a‘ 1,3-Dichloropropane ug/l

Reported By: William B. Buchan
Anchorage Operations Manager
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NORTHERN TESTING LABORATORIES, INC.

3330 INDUSTRIAL AVENUE FAIRBANKS, ALASKA 99701 (907) 456-3116 » FAX 458-3125
2505 FAIRBANKS STREET ANCHORAGE, ALASKA 99503 (807) 277-8378 « FAX 274-964S

RECEIVED

AUG 14 100!
Div. of Geological Suryey
Eagle River

Laboratory Date

Number Method Parameter Unitn Result Flag Analyzed

Al121589 EPA 502.2 2,2~Dichloropropane ug/l 1.0uU0 08/04/91
1,1-Dichloropropene ug/l 0.5 U
1,3-Dichloropropene ug/l 0.2 @
Ethylbenzene ug/1l 0.2 U
1,2-Dibromcethane ug/l 1.0 U0
Trichlorofluoromathane uvg/l 0.5 U
Hexachlorobutadiene ug/l 0.3 U
Isopropylbenzensa ug/l 0.3 U
p-Isopropyltoluenes ug/l 0.3 U
Naphthalena ug/1l 0.3 U
n-Propylbenzene ug/l 0.3 U
Styrene ug/l 0.2 U
1,1,1,2-Tetrachloroethane ug/1 0.2 v
1,1,2,2-Tetrachloroethane ug/1 0.3 U
Tetrachloroethylene ug/l 0.2 U
Total Trihalomethane ug/1 20
Toluene ug/l 0.3 U
1,2,3-Trichlorobenzene ug/l 0.3 U
1,2,4-Trichlorobanzene ug/1 6.3 U
1,1,1-Trichloroathane ug/l 0.2 ©
1,1,2~Trichloroethane ug/l 0.4 v
Trichloroasthylene ug/l 0.2 U
1,2,3-Trichloropropane ug/1l 0.3 U0
1,2,4-Trimethylbenzens ug/1 0.2 U
1,3,5-Trimethylbenzene ug/l 0.2 U
Vinyl chloride ug/lL 2.0vU
m, p-Xylenes ug/1 0.4 U
o-Xylene ug/1 0.2 U
1-Chloro-2~fluorobenzena (Recovery) % 93.0

Reported By: William E. Buchan
Anchorage Operations Managerxr
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3330 INDUSTRIAL AVENUE
2505 FAIABANKS STREET

FAIRBANKS, ALASKA 29701
ANCHORAGE, ALASKA 99503

NORTHERN TESTING LABORATORIES, INC.

(507) 458-3116 ¢ FAX 458-3125
(907} 277-8378 « FAX 274-9645

Alaska Division of Water
P.0O. Box 772116
BEagle River BK 39577

Attn: Mary A. Maurer

RECEIVED

ANG 1o 100
Our Lab #: A112160 _
Location/Project: 239055 Div. of Geotogical Survey
Your Sample ID: valentine wWell Eagle River

Sample Matrix: Water
Comments:

Laboratory

Number Method Parameter

- —— - - - ] e e e B o S e e Pt R B

A112160 EPA 502.2 Benzene
Bromobenzane
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
n=Butylbenzene
sec-Butylbenzene
tert-Butylbenzene
Carbon Tetrachloride
Chlorobenzene
Dibromochloromethane
Chloroethane
Chloroform
Chloromethane
o-Chlorotoluene
p-Chlorotoluene
l,2-pDibromo-3-Chloropropane
Dibromomethane
1,4-Dichlorcbenzene
m-Dichlorobenzene
o-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroaethane
1,2-Dichloroethane
1,1-Dichloroethylene
cis=-1,2-Dichloroethylene
trans-1,2-Dichloroethylene
Maethylena Chloride
1,2-Dichloropropane

QLi ﬂl f } [ 1,3-Dichloropropana
Reported By: William Es—Buchan
Anchorage Operations Manager

Report Date: 08/13/91

Date Arrived: 07/19/91
Date Sampled: 07/12/91
Time Sampled: 1200
Collected By: MAM

Flag Definitions
Below Detection Limit
DL Stated in Result
B = Below Ragulatory Min.
Above Regulatory Max.
Below Detection Limit

Estimated Value

(@
n

- B >
non

Date
Units Resgult Flag Analyzed
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NORTHERN TESTING LABORATORIES, INC.

3320 INDUSTRIAL AVENLE FAIRBANKS. ALASKA 99701 (907) 456-3116 = FAX 456-3125
2505 FAIRBANKS STREET ANCHORAGE, ALASKA 99503 (907) 277-8378 » FAX 274-8845

Div. ot Geological Survey

Eagle River

Laboratory Date

Number Method Parameter Units Regult Flag Analyzed

R112160 EPA 502.2 2,2-Dichloropropane ug/l i1.0U0 08/04/91
1,1-Dichloropropene ug/1l 0.5 U
1,3-Dichloropropene ug/l 0.2 ©
Ethylbenzene ug/l 0.2 0
1,2-Dibromoethane ug/l l1.0u
Trichlorofluoromethane ug/l c.5 U
Hexachlorobutadiene ug/l 0.3 U
Isopropylbenzene ug/1l 0.3 U
p-Isopropyltoluene ug/l 0.3 v
Naphthalene ug/l 0.3 U
n-Propylbenzene ug/l 0.3 U
Styrane ug/1l 0.2 U
l1,1,1,2-Tetrachloroethane ug/l 0.2 U
l,1,2,2-Tetrachloroethane ug/l 0.3 U
Tatrachloroethylene ug/l 0.2 u
Total Trihalomethane ug/l 2 U
Toluene ug/l 0.3 u
1,2,3~Trichlorobenzene ug/l 0.3 0
l,2,4~Trichlorobenzene ug/l 0.3 U
1,1,1-Trichloroethane ug/l 0.2 U
1,1,2-Trichlorocethane ug/l 0.4 U
Trichloroethylene ug/1l 0.2 U
l,2,3-Trichloropropane ug/l 6.3 U
1,2,4-Trimethylbenzene ug/l 6.2 v
1,3,5-Trimethylbenzene ug/l 0.2 U
Vinyl Chloride ug/l 2.0U
m,p-Xylenes ug/l 0.4 v
o-Xylene ug/l 0.2 U
1-Chloro-2-fluorobenzene (Recovery) $ 95.0

Wl € Bl

Reported By: William E. Buchan
Anchorage Operations Manager
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NORTHERN TESTING LABORATORIES, INC.

3330 INDUSTRIAL AVENUE FAIRBANKS, ALASKA 99701 (907) 456-3118 » FAX 456-3125
2505 FAIRBANKS STREET ANCHORAGE, ALASKA 99503 (907) 277-8378 « FAX 274-9645
RAlaska Division of Water Raport Date: 08/13/91
P.O. Box 772116
Eagle River AK 95577 Date Arrived: 07/19/91

Date Sampled: 07/12/91
Time Sampled: 1235

Attn: Mary A. Maurer Collected By: MAM

RECEIVED

Flag Definitions

o~ %y 10Qn U = Below Detection Limit
Al 1 b o DL Stated in Result
Our Lab #: Al12161 B = Below Regulatory Min.
Location/Project: 2395055 Div. of Geological Surgsy H = Above Regulatory Max.
Your Sample ID: Big 3 Lincoln Well gagle River E = Below Detection Limit
Sample Matrix: Water Estimated Value
Conmentg:
Laboratory Date
Number Method Parameter Unita Result Flag Analyzed
A112161 EPA 502.2 Benzene ug/1 0.2 ¢ 08/04/91
Bromobenzane ug/l 0.3 U
Bromochloromethane ug/l 0.3 U
Bromodichloromethane ug/l 0.2 U
Bromoform ug/l 1.0U
Bromomathane ug/l 2.00
n-Butylbenzene ug/l 0.3 U
sec-Butylbenzene ug/l 0.3 U
tert-Butylbenzane ug/l 6.5 U
Carbon Tetrachloride ug/1l 0.2 U
Chlorobanzene ug/l 0.2 U
Dibromochloromethane ug/1l 0.4 U
Chloroethana ug/1 2.0 0
Chlorofarm ug/l 0.2 U
Chloromethane ug/l 2.0U0
o-Chlorotoluene ug/l 0.3 U
p-Chlorotoluens ug/1 0.2 U
1,2=-Dibromo-3-Chloropropane ug/l 2,00
Dibromomethane ug/l 0.4 U
1,4-Dichlorobenzene ug/1 0.2 U
m-Dichlorobenzena ug/1l 0.2 U
o-Dichlorobenzena ug/1 0.2 0
Dichlorodifluoromethane ug/l 2.0 0
1,1-Dichloroethane ug/l 0.2 U
1,2-Dichloroethane ug/1 0.2 U
1,1-Dichloroethylene ug/1 1.0 U0
cig=-1,2-Dichloroethylene ug/1 0.2 U
trans-1,2-Dichloroethylene ug/1l 0.2 U
Methylene Chloride ug/l 1.0U0
1,2-Dichloropropane ug/1 0.2 U
0.2 U

Qd-ll f g I 1,3-Dichloropropane ug/1l

Reported Hy: William E. Buchan
Anchorage Operations Manager
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NORTHERN TESTING LABORATORIES, INC.

3330 INDUSTRIAL AVENUE FAIRBANKS, ALASKA 59701 (907) 456-3116 » FAX 456-3125
2605 FAIRBANKS STREET ANCHORAGE, ALASKA 99503 (507) 277-8378 « FAX 274-9645

RECEIVED

AUG 12 107
Div. of Geological Survey
Eagle River

Laboratory Date

Number Kethod Parameter Unitse Result Flag Analyzed

All2161 EPR 502.2 2,2-Dichloropropane ug/l 1.0vU 08/04/91
1,1-Dichloropropene ug/l 0.5 U
1,3-Dichloropropane ug/l 6.2 U
Ethylhenzene ug/l 0.2 U
1,2-Dibromoethane ug/l 1.0vU
Trichlorofluoromethane ug/l 0.5 U
Hexachlorobutadiene ug/l 0.3 U
Isopropylbenzene ug/l 0.3 u
p-Isopropyltoluena ug/l 0.3 U
Naphthalene ug/l 0.3 v
n-Propylbenzene ug/l 0.3 U
Styrene ug/1 0.2 U
1,1,1,2~-Tetrachloroethane ug/l 0.2 U
1,1,2,2-Tetrachloroethane ug/l 0.3 U
Tetrachloroathylene ug/l 0.2 U
Total Trihalomethane ug/l 20U
Toluene ug/l 0.3 U
1,2,3-Trichlorobenzene ug/1 0.3 U
1,2,4-Trichlorobenzene ug/1 0.3 v
1,1,1-Trichloroathane ug/l 0.2 U
1,1,2=-Trichloroethane ug/l 0.4 U
Trichloroethylene ug/l 0.2 U
1,2,3-Trichloropropane ug/l 0.3 U
1,2,4-Trimethylbenzene ug/1l 0.2 u
1,3,5~-Trimethylbenzene ug/l .2 U
Vinyl Chloride ug/l 2.0uU
m,p-Xylenes ug/l 0.4 U
o~Xylena ug/l 0.2 U

Reported By: William E. Buchan
Anchorage Operations Managsr
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NORTHERN TESTING LABORATORIES, INC.

2330 INDUSTRIAL AVENUE FAIRBANKS, ALASKA 98701 (907) 456-3116 * FAX 4563125
2505 FAIRBANKS STREET ANCHORAGE. ALASKA 95503 (907) 277-8379 * FAX 274-9645
Alaska Division of Water Report Date: 08/13/91
P.O. Box 772116 '
Eagle River AKX 99577 Date Arrived: 07/23/91
R’ ;:C o ‘\/ [ D Date Sampled: 07/19/91
i Time Sampled: 1512
Attn: Mary Maurer ' . Collactad By: MM
AUC‘ 2, : or
Flag Definitions
Dig. of Geologicat Survey U = Below Detection Limit
Eagle River DL Stated in Result
Our Lab #: Al112305 B = Below Regulatory Min.
Location/Projectt: Nikiskl Groundwatar H = Above Regulatory Max.
Your Sample ID: Nawberry Well E = Relow Detection Limit
Sample Matrix: Water Estimated Value
Comments:
Laboratory Date
Number Method Parameter Units Result Flag Analyzed
A112305 EPA 502.2 Banzene ug/l 0.2 U a8/07/91
Bromobanzene ug/l 0.3 U
Bromochloromethane ug/l 0.3 U
Bromodichloromethane ug/l 0.2 U
Bromoform ug/l 1.0 U
Bromomethane ug/l 2.00
n-Butylbenzene ug/l 0.3 v
sec-Butylbenzene ug/l 0.3 U
tert-Butylbenzane ug/l 0.5 U
Carbon Tetrachloride ug/l 0.2 U
Chlorobenzene ug/l 0.2 U
Dibromochloromathane ug/1 0.4 U
Chloroethane ug/l 2.00
Chloraform ug/l 0.2 U
Chloromethane ug/l 2.0 U0
o-Chlorotoluene ug/l 0.3 U
p-Chlorotoluene ug/1l 0.2 U
1l,2-Dibromo—3-Chloropropane ug/1l 2.0U
Dibromomethane ug/l 0.4 U
1,4-Dichlorobanzene ug/1l 0.2 U
m-Dichlorobenzene ug/l 0.2 0
o-Dichlorobenzene ug/l 0.2 U
Dichlorodiflucromethane ug/1l 2.0U
l,1-Dichloroethane ug/l 0.2 U
i,2-Dichloroethane ug/1l 0.2 0
1,1-Dichloroethylene ug/1 1.0 U
cis-1,2-Dichlorocethylene ug/1l 0.2 u
trans-1,2-Dichlorcaethylene ug/1 0.2 u
Methylena Chloride ug/l 1.0U
1,2-Dichloropropane ug/1 0.2 U
0.2 v

a!ﬂ' i tiug__ 1,3-Dichloropropane ug/1

Reported By: William Ew Buchan
Anchorage Operatione Manager
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NORTHERN TESTING LABORATORIES, INC.

3330 INDUSTRIAL AVENUE FAIRBANKS, ALASKA 86701 (907) 458-3118 « FAX 456-3125
2505 FAIRBANKS STAEET ANCHORAGE, ALASKA $9503 (907) 277-8378 = FAX 274-9645

RECEIVED
AUG 14 1901

Div. of Geological Survey

Eagle River

Laboratory Date

Number Method Parameter Units Rasult Flag Analyzed

Al112305 EPA S502.2 2,2-Dichloropropane ug/l 1.0vU 08/07/91
1,1-Dichloropropene ug/1l 0.5 U
1,3-Dichloropropene ug/1 0.2 U
Ethylbenzene ug/1l c.2 v
1,2-Dibromoethana ug/l 1.0 uU
Trichlorofluoromathane ug/1l 0.5 U
Hexachlorobutadiene ug/l 0.3 U
Isopropylbenzena ug/l 0.3 U
p-Isopropyltoluene ug/l 0.3 U
Naphthalene ug/l 0.3 U
n-Propylbenzene ug/1l 6.3 v
Styrene ug/i 0.2 U
1,1,1,2-Tetrachloroethane ug/l 0.2 U
1,1,2,2-Taetrachloroethane ug/l 0.3 ©
Tetrachloroethylene ug/l 0.2 U
Total Trihalomethane ug/l 2 Uu
Toluene ug/1l 0.3 U
1,2,3-Trichlorobenzena ug/l 0.3 U
1,2,4-Trichlorobenzene ug/1 0.3 U
1,1,1-Trichloroethane ug/l 0.2 U
1,1,2~Trichloroethane ug/1 0.4 U
Trichloroethylene ug/l 6.2 U
1,2,3-Trichloropropane ug/1 0.3 U
1,2,4~Trimethylbenzene ug/l 0.2 U
1,3,5-Trimethylbenzens ug/1l 0.2 U
Vinyl Chloride ug/1 2.0U
m,p-Xylenes ug/l 0.4 U
o-Xylene ug/l 0.2 U

l1-Chloro-2~fluorobengzene (Recovery) %

N N Y

Reported By: William E. Buchan
Anchorage Operations Manager

-54 -



NORTHERN TESTING LABORATORIES, INC.

3330 INDUSTRIAL AVENUE FAIRBANKS. ALASKA 98701 {907) 4563118 ¢« FAX 456-3125
2505 FAIRBANKS STREET ANCHORAGE, ALASKA 99503 {907) 277-8378 « FAX 274-9645
Alaska Division of Water Report Date: 08/13/91
P.O. Box 772116
Eagle River AK 99577 1 v E{) Date Axrived: 07/23/91
Ko CE ; \/ Date Sampled: 07/20/91
. Time Sampled: 1233
Attn: Mary Maurer AUG 14 100 Collectad By: MM
- Fl De tion
Dig, of Geological Survey U= ng Detf:ztiin Limit
Eagle River DL Stated in ReBult
Our Lab #: A112306 B = Below Regulatory Min.
Location/Project: Nikiskl Groundwater H = Above Regulatory Max,
Your Sample ID: Harris Well E = Below Detection Limit
Sample Matrix: Water Estimated Value
Commentae:
Laboratory Datea
Number Method Parameter Unita Raault Flag Analyzed
Al12306 EPA 502.2 Benzene ug/l 0.2 U 08/07/91
Bromobenzene ug/l 0.3 ©
Bromochloromethane ug/l 0.3 U
Bromodichlaromethane ug/1l 0.2 v
Bromoform ug/1l 1.04a
Bromomethane ug/l 2.0U
n-Butylbenzens ug/l 0.3 U
sac-Butylbanzene ug/1l 0.3 0
tert-Butylbenzene ug/l 0.5 U
Carbon Tetrachloride ug/1l 0.2 U0
Chlorobenzene ug/l 0.2 U
Dibromochloromethane ug/l 0.4 U
Chloroethane ug/1l 2.0U
Chloroform ug/l 0.2 U
Chloromethane ug/1l 2.0U
o-Chlorotoluene ug/1l 0.3 U
p-Chlorotoluene ug/l 0.2 U
1,2-Dibromo—-3-Chloropropane ug/1l 2.0v
Dibromomethane ug/1l 0.4 U
1,4-Dichlorobenzene ug/fl 0.2 U
m=-Dichlorobenzene ug/l 0.2 v
o-Dichlorobenzene ug/1l 0.2 v
Dichlorodifluoromethane ug/l 2.0 0
1,1-Dichloroethane ug/l 0.2 U
1,2-Dichloroethane ug/l 0.2 v
1,1-Dichloroethylene ug/l 1.0U0
cie~1,2-Dichlorocethylene ug/l 0.2 U
transe-1,2-Dichloroethylene ug/1l 0.2 U
Methylene Chlorfide ug/1l 1.0 90
l1,2-Dichloropropane ug/1l 0.2 ¢
0.2 vy

M Q\/ &{A‘A\ 1,3-Dichloropropane ug/1l

Reported By: William E. Buchan
Anchorage Operations Manager
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NORTHERN TESTING LABORATORIES, INC.

3330 INDUSTRIAL AVENUE FAIRBANKS. ALASKA 99701 (907) 456-3116 » FAX 456-3125
2505 FAIRBANKS STREET ANCHORAGE, ALASKA 99503 (907) 277-8378 » FAX 274-8645

RECEIVED

ALG 12 1%
Div. of Geological Survey
Eagle River

Laboratory Date

Number Method Parameter Unite Result Flag Analyzed

R112306 EPA 502.2 2,2-Dichloropropane ug/1 1.0vu 08/07/91
1,1-Dichloropropene ug/l 0.5 U
1,3-Dichloropropene ug/l 0.2 U
Ethylbenzene ug/l 0.2 U
l,2-Dibromoethane ug/l l1.0U
Trichlorofluoromethane ug/l 0.5 U
Hexachlorobutadiene ug/l 0.3 U
Iasopropylbenzene ug/l 6.3 U
p-Isopropyltoluene ug/l 6.3 U
Naphthalene ug/l 6.3 U
n-Propylbenzene ug/l 0.3 U
Styrene ug/l 0.2 U
1,1,1,2-Tatrachloroethane ug/1l 6.2 U
1,1,2,2-Tetrachlorcethane ug/l 0.3 U
Tetrachloroethylene ug/1l 0.2 U
Total Trihalomethane ug/l 2 U
Toluene ug/1l 0.3 U
1,2,3-Trichlorobenzene ug/1l 6.3 U
1,2,4-Trichlorobenzene ug/1 0.3 U
1,1,1-Trichloroethanea ug/1l 6.2 v
1,1,2-Trichlorocethane ug/l 0.4 U
Trichloroethylene ug/l 0.2 U
1,2,3-Trichloropropane ug/l 0.3 v
1,2,4-Trimethylbenzene ug/l 0.2 U
1,3,5-Trimethylbenzene ug/l 0.2 U
Vinyl Chloride ug/l 2.0U
m,p-Xylenas ug/l 0.4 0
o-Xylene ug/1l 0.2 U
1-Chloro-2-fluorocbenzene (Recovery) % 88.0

stlLiﬁy E; EA*¢L>
Reported By: Willlam E. Buchan
Anchorage Operations Manager
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NORTHERN TESTING LABORATORIES, INC.

3330 INDUSTRIAL AVENUE FAIRBANKS, ALASKA 8970% (907) 456-3116 « FAX 456-3125
2505 FAIRBANKS STREET ANCHORAGE, ALASKA 99503 1907) 2778378 » FAX 274-9645
Alaska Division of Water Report Date: 08/13/91
P.O. Box 772116 R > CF 2 \/ E D
Eagle River AK 99577 e\ i Date Arrived: 07/23/91
SRR Date Sampled: 07/20/91
LG 1o 100 Time Sampled: 1803
Attn: Mary Maurer Collected By: MM
Div, of Geological Survey
Eagle River Flag Definitions
U = Below Detection Limit

DL, Stated in Result

Our Lab #: Al112307 B = Below Regulatory Min.
Location/Project: Nikiaki{ Groundwater H = Above Regulatory Max.
Your Sample ID: Grimm Well E = Below Detection Limit
Sample Matrix: Water Estimated Value
Comments:
Laboratory Date
Number Method Paramater Units Result Flag Analyzed
A112307 EPA 502.2 Benzene ug/1l 0.2 U 08/07/91
Bromobenzene ug/l 0.3 U
Bromochloromethane ug/l 0.3 U
Bromodichloromethane ug/i 0.2 U
Bromoform ug/l 1.0 U
Bromomethana ug/l 2.0U
n=Butylbenzene ug/l 0.3 U
Bec-Butylbenzene ug/1 0.3 U
tert-Butylbenzene ug/l 0.5 U
Carbon Tetrachloride ug/l 0.2 v
Chlorobenzene ug/l 0.2 U
Dibromochloromethane ug/1 0.4 U
Chloroethane ug/l 2.0 U0
Chloroform ug/1 0.2 U
Chloromethane ug/1 2.00
o-Chlorotoluene ug/l 0.3 U
p-Chlorotoluene ug/l 0.2 U
1,2-Dibromo~3-Chloropropane ug/l 2.0uU
Dibromomethane ug/l 0.4 U
1,4-Dichlorobenzene ug/l 0.2 U
m=Dichlorobengene ug/l 6.2 U
o-Dichlorobenzene ug/1l 0.2 U
Dichlorodifluoromethane ug/1l 2.0U
1,1-Dichloroethane ug/1 c.2 U
1,2-Dichloroethane ug/l 0.2 U
1,1-Dichloroethylene ug/l 1.0 0
cis-1,2-Dichloroethylene ug/l 0.2 U
trans-1,2~Dichloroethylene ug/1l 0.2 U
Methylene Chloride ug/l 1.0U
0.2 U
0.2 U

1,2-Dichloropropane ug/l
G m},\_? u\ 1,3-Dichloropropane ug/1l

Reported By: William E. Buchan
Anchorage Operations Manager
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NORTHERN TESTING LABORATORIES, INC.

3330 INDUSTAIAL AVENUE FAIRBANKS, ALASKA 8970 (907) 456-3116 ¢ FAX 456-3125
2505 FAIRBANKS STREET ANCHORAGE. ALASKA 99503 (907) 277-8378 » FAX 274-9645

REGEIVED

pUG T4 T80

Div. of Geological Survey

Eagle River

Laboratory Date

Number Methoad Parameter Units Result Flag Analyzed

3112307 EPA 502.2 2,2-Dichloropropane ug/1l 1.00 08/07/91
l,1-Dichloropropene ug/l 0.5 U
1,3-Dichloropropene ug/l 0.2 U
Ethylbenzene ug/l 0.2 U
1,2-Dibromoethane ug/l 1.00
Trichlorofluoromethane ug/1 0.5 U
Hexachlorobutadiene ug/l 0.3 U
Isopropylbenzene ug/l 0.3 D
p~Isopropyltoluene ug/l 0.3 u
Naphthalene ug/l 0.3 0
n-Propylbenzene ug/1 0.3 U
Styrene ug/l 0.2 U
1,1,1,2-Tetrachloroethane ug/l 0.2 U
1,1,2,2-Tetrachloroethane ug/l 0.3 U
Tetrachloroethylene ug/1 0.2 U
Total Trihalomethans ug/L 2V
Toluene ug/1l 0.3 U
1,2,3~-Trichlorobenzene ug/1 0.3 U
l1,2,4~Trichlorobenzene ug/1 0.3 U
1,1,1-Trichloroethane ug/l 0.7
1,1,2-Trichloroethane ug/l 0.4 U
Trichloroathylene ug/l 0.2 U
1,2,3-Trichloropropane ug/1 0.3 U
1,2,4-Trimathylbenzene ug/1l 6.2 U
1,3,5-Trimethylbenzene ug/l 0.2 U
Vinyl Chloride ug/l 2.0U0
m, p-Xylenes ug/1 0.4 U
o-Xylene ug/l 0.2 U
1-Chloro-2-fluorobenzene (Recovery) % 94.0

Reported By: William E. Buchan
Anchorage Operations Manager
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U\haatuarr:{\tﬂtus
International

3 Jnon) Dresser Comgany

Div. of Geological Survey
Eagle River

LABORATORY TESTS RESULTS

JOB ‘NUMBER: 911850~ STATE OF ALASKA ATIN: MARY MAURER

SAMPLE NUMBER: 1 DATE RECEIVED: 08/02/91 TIME RECEIVED: 10:30 SAMPLE DAYE: 07/09/91 SAMPLE TIME: 13112

PROJECT: CARROL/AB DUE 09/02/91 SAMPLE: CARROL WELL REM: WATER
SAMPLE NUMBER: 2 DATE RECEIVED: 08/02/91 TIME RECEIVED: 10:30 SAMPLE DATE: 07/09/99 SAMPLE TIME: 20:35
PROJECY: GORDON/AB DUE 09/02/91 SAMPLE: GORDON WELL REM: WATER
SAMPLE NUMBER: 3 DATE RECEIVED: 08/02/91 TIME RECEIVED: 10:30 SAMPLE DATE: 07/17/91 SAMPLE TIME: 12:35
PROJECT: BIG 3 LINCOLN/A8 DUE 09/02/91 SAMPLE: BIG 3 LEINCOLN WELL REM: WATER
SAMPLE NUMBER: 4 DATE RECEIVED: O08/02/91 TIME RECEIVED: 10:30 SAMPLE DATE: 07/17/91 SAMPLE TIME: 15:10
PROJECT: WELDING SHOP/AB DUE 09/02/91 SAMPLE: WELDING SHOP WELL REM: WATER
SAMPLE NUMBER: 5 DATE RECEIVED: 08/02/91 TIME RECEIVED: 10:30 SAMPLE DATE: 07/18/91 SAMPLE TIME: 15:00
PROJSECTt NEWBERRY/AB DUE 09/02/91 SAMPLE: NEWBERRY WELL REM: WATER
SAMPLE NUMBER: 6 DAYE RECEIVED: 08/02/91 TIME RECEIVED: 10:30 SAMPLE DATE: 07/20/%1 SAMPLE TIME: 12:20
PROJECY: HARRIS/AB DUE 09/02/91 SAMPLE: HARRIS WELL REM: WATER
TEST DESCRIPTION © = 1 SANPLE  1[SAMPLE  2[SAMPLE~ 3[SAMPLE ' 4|SAMPLE'’ 5|SAMPLE' 6 |UNITS OF ME
Gross Alpha, total 0.0 0.6 0.0 0.2 0.0 0.0 pCi/sl
Gross Alpha, total, error, +/- 1.2 1.7 1.2 1.2 9.2 1.6 pCist
Groas Alpha, total, LLD 2.0 2.6 2.2 2.0 15.8 2.7 pCi/t
Gross Beta, total 1.8 1.3 1.5 1.9 1.3 t.6 pCi/l
Gross Beta, total, error, ¢/- 1.7 1.6 1.6 1.7 6.8 1.8 pcist
Gross Beta, total, LLD 2.7 2.5 2.5 2.7 10.4 2.8 pCi/l

420 West first Street

Casper, WY 82603
APPROVED BY: (307) 235-574)
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CUSTOMER:-

STATE OF ALASKA"

SAMPLE NUMBER: 7

18:03

DATE RECEIVED: 08/02/91 TIME RECEIVED: 10:30 SAMPLE DATE: (7/20/91 SAMPLE TIME:

PROJECT: GRIMM/AB DUE 09/02/91 SAMPLE: GRIMM WELL REM: WATER
SAMPLE NUMBER: 8 DATE RECEIVED: 08/02/91 TIME RECEIVED: 10:30 SAMPLE DATE: 07/22/91 SAMPLE TIME: 10:55
PROJECT: ADAMS/AB DUE 09/02/91 SAMPLE: ADAMS WELL REM: WATER
SAMPLE NUNMBER: 9 DATE RECEIVED: 08/02/93 TIME RECEIVED: 10:30 SAMPLE DATE: 07/22/91 SAMPLE TIME: 10:55
PROJECY: NORTH STAR/AB DUE 09/02/91 SAMPLE: NORTH STAR ELEMENTARY SCHOOL REM: WATER
TEST DESCRIPTTON SANPLE  7|SAMPLE . B[SAMPLE [unrrs
Gross Alpha, total 0.9 1.6 0.0 pCi/l
Gross Alpha, total, error, +/- 1.3 2.7 1.2 pCi/l
Gross Alpha, total, LLD 1.9 4.1 2.0 pci/sl
Gross Beta, total 2.1 4.2 3.2 pCi/l
Gross Beta, total, error, +/- 1.7 2.0 1.5 pCi/l
Gross Beta, total, LLD 2.7 3.0 2.3 pci/sl

420 West First Street

Casper, WY 82601
APPROVED BY: (307) 235-5741
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"/" SRR CORE LABORATORIES

Western Atlas
international . Coerrrang
A Unpa/Oregser Company vy, of (4eClogICal cUIVvEyY
Eagle River

QUALITY ASSURANCE REPODRT
08/29/91

STATE OF ALASKA

TATIR:  NARY MAURER:

ARALYSIS DUPLICATES REFERENCE STAKDARDS MATRIX SPIKES

ANALYSIS ANALYSIS ARALYSIS ANALYZED DUPLICATE |RPD or TRUE PERCENY ORIGINAL SPIKE PERCENT

TYPE SUB-TYPE 1.D. VALLUE (A) |VALUE (B) |[(]A-B]) VALUE RECOVERY VALUE ADDED RECOVERY

DATE/TIME ANALYZED:08/29/9 - aC BATE

PARAMETER:Gréss AL pha u
1 * METHOD REFERENCE 1EPA 900

115522

DETECTION LIMIT DF
DUPLICATE  |prep 911850-4 0.2 0.5 86
DUPLICATE  |prep 949899-1 0.0 0.0 0

0.0 2.7 3

DUPLICATE  |prep 941753-3

DATE/YTIME ANALY2ED: 08/29/91
- - METHOD REFERENCE . :

| I I
- DATE/TIME- ANALYZED: 08/29/91
© METHOD REFERENCE .- 7

NUMBER : 115523
TECHNICIAN:DF.

: : .7 DATE/TIME ANALYZED:08725791
oerscrxou Lk METHOD REFERENCE - :EPA 900
DUPLICATE  |prep 911850-4 1.8 1.5 18
DUPLICATE  |prep 911899-1 5.6 12.8 78
DUPLICATE  |prep 911753-3 31.5 36.1 14

; erroF, +7- DATE/TIME ANALYZED:08/29/9
bﬁTECYl_ON LIMITY UN_ITS_‘:_pC{/l _METHOD REFERENCE " 1 :

PARANETER :Gross Beta; total; (LD - DATE/TINE ANALYZED:08/29791 1 UMBER: 115
DETECTION LIMITz iy UN!TSxpCi/t METHOD - REFERENCE . : i ECHNICTAN:DF
420 West First Street
Casper, WY 82601
APPROVED B8Y: (307) 235-5741
PAGE: 1

NC = Not Calculsble due to values lower than the detection limit

ND = Not detected at level In limits column

Guaffty Control Acceptance Criterin:
Blanks..........,.,: Analyzed Velue less then or equal tao the Detection Limit
Reference Standards: 100 +/- 10 Percent Recovery
Duplicates.........: 20X Relative Percent Difference, or +/- the Detection Limit
Spikes.cerannnnan .-: 100 +/- 25 Percent Recovery

(1) EPA 600/4-79-020, Nethods for Chemical Analysis of Water and Wastes, March 1983

(2) EPA Sw-846, Test Methods for Evaluating Solid Waste, Third Edition, November 1986

(3) Standards Methods for the Examination of Water and WUastewater, 16th, 198S

(4) EPA/6004-80-032, Prescribed Procedures for Measurement of Radioactivity in Orinking Water, August 1980

(5) Federal Register, Friday, October 26, 1984 (40 CFR Part 136)

(6) EPA 400/8-78-017, Microbiological Hethods for Monitoring the Envirorment, December 1978

NOTE - Data reported in QA report may differ from values on dats page due to dilution of sample into analytical ranges.
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APPENDIX D
Laboratory Quality Assurance Evaluation
on water samples collectad for the ground-water
phase A project, wast Nikiski, Alagka

This quality assurance {QA) evaluation covers water samples and associated field and laboratory check
samples coltected from west Nikiski area ground waters during July 1981,

One-hundred eighty common dissolved ion ang trace metal sample bottles were analyzed by the Alaska
Division of Water Laboratory, Fairbanks, Ataska. Thirteen samples were analyzed for volatile organic
compounds listed in U.S. Environmentat Protection Agency {EPA} Mathod 502.2, by Northern Testing
Laboratories, Inc., Anchorage, Alaska. Nine gross alpha and gross beta radioactivity samples were analyzed
by Core Laboratories, Casper, Wyoming, Each analytical laboratory is discussed separately. Sample handling,
holding times, analytical methods, and data guality objectives are listed in the QA plan (Maurer, 1991},

Alaskas Division of Water Laboratory
Samole Handling: Ali samples were received intact by the laboratory according to chain-of-custody records.

Field Quality Control Checks: Three blind duplicate sample sets, (a sample set consists of five numbered
bottles per site) were collected: sample set §99, 714, 509, 655, 791 is a blind duplicate at site 66; sample
set 610, 724, 621, 866, 754 is a blind duplicate at site 152; and sample set 688, 702, 497, 644, 768 is a
blind duplicate at site 190.

Three blind squipment-blank sample sets were collected: sample set 600, 712, 610, 856, 732 at site b8;
sample set 611, 726, 522, 667, 768 at site 152; and sample set 589, 703, 498, 645, 769 at site 190.

Laboratory Quality Controf Checks: All method-required quality control (QC) checks including reagent blanks,
faboratory duplicate sampies, matrix spike samples, matrix spike duplicate samples, and standargd reference
samples were performed by the laboratory.

Jimeliness: All samples were analyzed within holding time limits. The analysis of orthophosphate (PO,},
which was not scheduled for analysis but inadvertently included on the analytical repart, exceeded the holding
time limit of 48 hours.

Initial and Continuing Calibration: Instrument calibrations were within acceptable limits.
Blanks: The blind equipment-blank samples and laboratary blank samples are tree of contamination.

Detection Limits: The detection limit stated on the analytical report is the same as that stated in the QA plan
(Maurer, 1981} for all constituents except nickel, 0.001 mg/L in the QA plan and 0.01 mg/L on the analytical
report.

Matrix Spikes (Accuragy}: The accuracy data quality {(DQ) objective for common anions (F, Cl, NO; + NO,,
SO, is 90 to 110 percent recovery. The accuracy actually obtained for the common ions is 30 to 99 percent
recovery.

The accuracy DQ objective for commaon cations (Ca, Mg, Na, K, Fe, Mn) and trace metals (Al, As, Ba, Cd, Cu,
Cr, Pb, Hg, Ni, Zn) is BO to 120 percent recovery. The accuracy actually obtained for common and trace
metals is 91 to 109 percent recovery.

Laboratory Duplicates (Lab Precision}: Precision is expressed as relative percent difference (RPD). The DQ
objective tor common anions is 10% RPD. The actual 1ab precision obtained ranges from 1.1 to 7.6% RPD.

The DQ objective for common cations and trace metals is 20% RPD. The actual lab precision obtasined ranges
from 0.5 to 8.7% RPD.

Lab precision can not be calculated for mercury because all reported values are less than the detection himit.
Lab precision is calculatad for nickel because samples from other sources, which had detectable
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concentrations, were analyzed during the same determination. The resuitant APD values for nickel are a
measure of the analytical precision of the instrument at that time,

Field Duplicates {Overall Precision): Overali precision, which is a measure of both field and lab precision, is
calculable for the sample sets assaciated with blind duplicate samples (see ’Field Quality Control Checks’
above).

The RPD is lass than 10% for all common anions in ali three sample/blind-duplicate sample comparisons. The
RPD is less than 20% for all common cations and trace metals except aluminum {22%) in the 496/497
comparison and iead {27%]) in the 520/521 comparison. Overall precision can not be calculated for trace
metals with reported values below the detection limit of the analytical method used.

Conglysion: All constituents meet DQ objectives for laboratory accuracy and precision. Overall precision
meets or closely approaches 20 percent. The overall precision for aluminum and lead is acceptabte because
sample concentrations are close to the detection limit of the analytical method used. Therefors, all data are
deemed acceptable for use.

Northern Testing Laboratorles
Sample Handting: All samples were received intact by the laboratory according to the analytical reports.

Field Quality Control Checks: One travel blank sample was pravided by the faboratory and was analyzed with
the initia! sample set. The travel blank sample, Lab No. A111981, is free of contamination.

Laboratory Quality Control Checks: All method-required QC checks, as specified in the QA plan, were
perfarmed by the faboratory.

Jimeliness: Three separate samples sats were delivered to the laboratory. Five samples, Lab Nos, A111977-
A1113881, in the initial sample set were analyzed 10 days after sampling, within the 14-day holding time limit.
Four sampies, Lab Nos. A1121568 - A112162, in the second sample set ware analyzed 18 or 23 days after
sampling. Three samples, Lab Nos. A112305 - A112308, in the third sample set were analyzed 18 or 18 days
after sampling.

Detection Limits: Acceptable.

Matrix Spikes (Accuracy): No accuracy data is shown on the analytical reports.

Surropate Spikes: Percent recovery ranges from 89 to 95 percent which is acceptable.

Laboratary Ouplicates (Lab Precision): No precision data is shown on the analytical reports.

Conclusion: Although holding times were exceeded for the second and third sample sets, data are deemed
useabie because volatile organic compounds are undetected in all sampies, except one. The compound
1,1,1-trichloroethane was detected in Lab No. A112307 at 0.7 ug/L which is slightly above the LLD of 0.2
ug/L. Although this value is considered valig, it §s not confirmed by a duplicate or replicate sampie. In
conclusion, atl data are deemed acceptable for use.

Cora Laboratories

Sampling Handling: All samples were received intact by the laboratory according to chain-of-custody records.

Field Quality Control Checks: Sample No. 4 is a blind duplicate of Sample No. 3.

Laboratory Quality Control Checks: All method-required QC checks, as specified in EPA Method 900.0, were
performed by the laboratory.

Timeliness: All samples were analyzed approximately 5 to 7 weeks after collection, well within the six month
holding time limit.
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Detection Limits: The actual lower limit of detection (LLD), as stated in the analytical report, ranges from 1.8
to 15.8 pCi/L for gross alpha activity and 2.3 to 10.4 pCi/L for gross beta activity. The LLDs are acceptable
except for sample No. 5, which has a LLD of 156.8 pCi/l. for gross alpha.

Matrix Spikes (Accuracy): The accuracy DQ objective is 100 + 10 percent recovery. The QC acceptance
ctiteria listed on the lab’s QA report is 100 = 25 parcent recovery. No accuracy calculations are shown on
the QA repoart.

Laboratory Dyptlicates {Lab Precision): Four of the six samples that were analyzed as dupficates have a RPD of
less than 20%. Analysis [.D. 911850-4, the only duplicate run on the nine Nikiski samples submitted, has a
RPD of 869% for gross alpha and 18% for gross beta.

Field Duplicates (Qverali Precision): Overall precision is not cafculable for sample No. 3 and its figid duplicate,
sample No. 4, because the actual values obtained for gross alpha and gross beta radioactivity are below the
LLD of the anaiytical method used.

Conclusion: The majority of gross alpha and gross beta values are below the LLD for the analytical method
used. Values which are reported as 0.0 pCi/L should be reported as less than ‘<’ LLD values. For example,
gross alpha for sample Na. 1 is <2.0 pCi/L, not 0.0 pCi/L.

The gross alpha vaiue for sample No. 5 is not acceptable because the detection limit is too high. The LLD of
15.8 pCi/L exceeds the drinking water maximum contaminant level of 15 pCi/L (Alaska Department of
Environmental Conservation [ADEC], 1981},

The axtremety low values warrant higher (aboratory accuracy and pracision acceptance limits. Therefora, with
the exception of the gross alpha value for sample No. 5, these data are deemed acceptable for use.

Overall Commants
Completeness: The stated DQ objective for completeness, that is the percentage of useable data, is 95
percent. The total possibie data collected as part of this investigation are 202 samples. The ussable data
total 201 samples. The completenass is 99 percent.
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