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NOTICE

This report has been prepared for the United States Air Force by Dames &
Moore, for the purpose of aiding in the implementation of the Air Force
Installation Restoration Program. It is not an endorsement of any product.
The views expressed herein are those of the contractor and do not
necessarily reflect the official views of the publishing agency, the United
States Air Force, nor the Department of Defense,
Copies of this report may be purchased from: ‘

National Technical Information Services

5285 Port Royal Road
Springfield, Virginia 22161

Federal Government agencies and their contractors registered with Defense
Technical Information Center should direct requests for copies of this
report to: '
|
Defense Technical Information Center.
Cameron Station
Alexandria, Virginia 22314
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PREFACE

As part of the U.S. Air Force Installation Restoration Program (IRP),
investigations were undertaken at five DEW Line stations, Alaska, to deter-
mine whether hazardous material contamination is present. This report,
prepared by Dames & Moore under Contract No. F33615-83-D-4002, Order 0035
presents the results of the Phase Il, Stage 2 IRP investigations. The
period of work reported on herein was 17 August through 20 August 1986. The
field investigations were directed by Mr, Michael Ander. Mr. J. Michael
Stanley, Senior Engineering Geologist, supervised field activities and
collected surface water and soil samples. Ms, Carol J. Scholl, Project
Geologist and Mr. Robert Quinlan, Staff Biologist, assisted in data
interpretation and report preparation. Major Richard Carmichael, USAF,
Technfcal Services Division, USAF Occupational and Environmental Health
Laboratory (USAFOEHL), was the Technical Manager.
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SUMMARY

The Distant Early Warning (DEW) Line Stations investigated in this
study are located along the seacoast of the North Slope, Alaska. The
Alaskian section of the DEW Line went into operation in 1953. The DEW Line
system is part of the Tactical Air Command (TAC)}, The stations have been
operated under a TAC supervised civilian contractor since 1957. At
present, FELEC Service, Inc, operates the sites, under the supervision of
TAC personnel.

The Phase II field evéluation of the Installation Restoration Program
{IRP) consisted of investigations at the following 13 sites that were
jdentified during Phase I.

BAR-M Station Kaktovik/Barter Island

Site 1 - 01d Dump Site

Site 3 - Waste Petroleum Disposal

Site 4 - Current Dump Site

Site 8 - Drainage Cut Contamination

Site 9 - 01d Dump Site N.W. '

POW-3 Station Bullen Point/Flaxman Island

Site 13 - 01d Dump Site, East
POW-2 Station Point Qliktok

Site 16 - 01d Dump Site, N.MW.
POW-1 Station Point Lonely

Site 28 - PQL Storage Area
Site 31 - 01d Dump Site
Site 32 - Husky 011 Dump Site

LIZ-2 Station Point Lay

Site 40 - Current Dump Site
Site 43 - 01d Dump Site North
Site 44 - Suspected Dump Site

Stage 1 field investigations inveived the collection of soil grab
samples at Site 1 and Site 4 and the collection of surface water samples at
the remaining sites. Based on the result of Stage 1 investigations, a
Stage 2 field investigation was recommended and designed (1) to confirm the
presence of suspected contamination within the specified areas of
investigation; (2) to determine the magnitude of contamination and the
potential for migration of those contaminants in the various environmental
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media; (3) identify public health and environmental hazards of migrating
pollutants based on State and Federal standards for those contaminants; and
(4) delineate additional investigations required beyond this stage to reach
the Phase II objectives.

Stage 2 investigations consisted of collecting soil grab samples
upgradient and downgradient of Site 1 and collecting surface water samples
upgradient and downgradient of Sites 1, 3, 4, 8, 9, 16, 28, 32, 40, and 43.
Surface water was also collected from Sites 13, 31, and 44,

Water samples from all sites were analyzed for volatile halocarbons.
Additionally, samples from Sites 3 and 28 were analyzed for petroleum
hydrocarbons, samples from Sites 32 and 40 were analyzed for phenols, and
samples from Sites 13 and 16 were analyzed for lead. Soil samples were
analyzed for PCBs and percent moisture at Site 1.



CHEMICAL ANALYSIS RESULTS ABOYE DEVECTION LIMITS
DEW LINE - WATER ANALYS)S

SWIES SWIF19 Swiai4 Swian SWaAY Swisd SWBA12 SWBaI 3

DETECTION fUP} (DOwWN ) we) {DOWN ) ) {DOwN ) ey (DOwN }

PARAME TCR ME THOD UNITS LEHNT SITE 1 SITE ) SITE 3 SITE 3 SITE 4 SITE 4 SITE 8 SITE &

Furgeable Haiocar bons

Br omometh ane EPA 801 (1) ug/L 0.63 (2} 15 ND KD L1 ND KD ND ND
U lbr amoch |or ometh sne EPA 601 (1) ug/L o.M () ND ND ND ND ND ND ND ND
I,b-01ch lorosthane EPA 01 (1) ug/L 0.49 (2) 4.1 1.9 ND ND ND t.9 KD ND
1.,2-DIch foroethane EPA 601 U1} ug/iL 0.44 () KD ND ND L] ND NO KD ND

Trans-1,2-D ich lor cathene EPA 801 1) ugsL Q.42 () 2.0 0.50 D 0.43 ND ND ND 0.62
1,2-Dichloropropane EPA 601 (1} ug/L 0.20 {2} NO L} ND NO WO ] KD ND
Mothy lens Chior Ide EPA 601 (1) ug/L 0.34 (2) 16 3.9 D ND ND 5.0 ND D
Tetrach lorosthene EPA 601 {1} ug/L 0.38 2y ND ND ND NO ND ND HD ND
1.0, 1-Tr ich lar cethane EPA 601 (1) ug/L 0.33 () [ ND N ND ND MD ND WD
Ir lch loroethene EPA 601 {1} ug/L 0.80 (2 290 1o ND 0.76 ND ND ND 1.5
Tr Ich lor of luoromathane EPA 601 (1) g/l 0.44 1) 4.6 3a 1.6 3.2 1.9 3.1 1.3 1.9
Potroloum Hy drocar bems EFA 418.1 (3} mg/L 6.1 (1) NA NA 4.4 2.2 NA RA NA HA
Taperature (f laid) - *c - 4.9 5.3 1.3 6.3 4.8 4.0 6.3 6.0

pH 11 lald) - - - 6.3 6.61 1.40 7.20 6.60 6.13 1.3 1.09
Salinity {1 lata} - 5 - 0.0 0.0 0.0 0.0 0.0 1.5 0.0 0.0
Lomduct Ivity {f leig) - umhos/ cm - 490 120 680 650 360 2330 323 120

=
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CHEMICAL ANALYSIS RESULTS ABOVE DETECT{ON LIMITS
DEW LINE - WATER ANALYSIS

swaal Sw9n2 SW13A1% SW16A16 SW16817 SW20A Sw28822 SNIVA20
DETECTION (DOwN } ey (P} {DOWN) P} {DOwN )
PARAMETER HETHOD UNITS LIMIT SITE 9 SITE 9 SITE 13 SITE 16 SI1TE 16 SI1E 20 SITE 28 SITE 3
Puyrgeable Halocar bons
Biromomathene EPA 601 (1) ug/L 0.63 (D KD NO ND ND ND ND ND ND
0 Ibr omoch loromethane EPA 601 (1) ug/L o.M N HO HD ND ND ND ND NG WD
1,1-0ichiaroethans EPA 601 (1) ug/L 0.49 12} WD ND ND ND HD ND HD HD
1.,2-Dlch lor osthsne EPA 601 1) ug/L o.44 (D) HD ND ND HD ND ND KD NO
Trans=1,2-0Ich lorosthens €PA 501 11D ug/L Q.42 () ND KD ND ND ND ND ND WD
1,2-Dich lercpropane £PA 601 (1) ug/L 0.20 HD WD ND ND ND L] HD ND
Methy lane Chlor ide EPA 601 (1) ug/L 0.34 (D NO ND ND ) ND ND ND ND
letrach loroethene £PA 601 U1) ug/L 0.38 12} HD N KD ND ND ] HD 1]
1,1,1-Tr fch loroethane £PA 601 {1) ug/L 0.33 {1 NO ND ND WD ND ND ND ND
Tr ich lorgethens £PA 600 1) ug/L 0.60 (1) NO ND ND N0 ND ND ND NO
fr fchlorol luoramethane EPA 601 (1) ug/L O.44 12) 1.2 NOD ND 0.67 0.%) .81 0.16 0.73
Fetroleum Hy drocer bons EPA 418.1 ) /L 0.2 (&) NA MNA HA NA NA 1.3 2.0 NA
Temparature (f leld) - ‘c - 3.7 4.2 1.3 6.8 3.3 3.5 3.7 3.2
pH L tela) - - - 6.00 6.3 T.40 a.10 1.90 8.60 8.13% 8.19
Sallntty it Jald) - - - = H - - - 0.0 0.0 3.3 3.0 - 15:1 0.6 0.4 7.%3
Conduct Iv ity (f leldt - umhos /o - 9% 6% 20,000 13,800 13,000 180 660 L0



CHEMICAL ANALYSIS RESULTS APOVE DETECTION LIMITS
DEW LINE - WATER ANALYSIS

SWIZAI0 swizpte SWAOAZS Swion2? SW43AZ4 SW43B25 SWd4A2Y
DEYECTION 1urh LDOWN Y {D0WN) ' {00wWN )Y ) {DOwWN }
PARAME TER ME THOD UNITS LMy SITE 32 SIIE )2 SITE 40 SITE 40 SITE 43 SITE 43 SITE 44
Purgeabla Halocar bons i
D ibrumach lar ometh ane EPA 600 (1) ug/L o.Mt .65 0.9 ND ND ND ND ND
b,1-Dichloroethane EPA 601 (1) ug/L 0.49 (2) KO LTH] 1.2 ND ND NO ND
1,7-0ichlaroethane EPA 60) 11) ug/L O.44 (2} 1.3 t.9 ND ND ND ND ND
1 ,2-Dichloropropane EPA 60V {1) ug/L 0.20 ' 5.8 2.7 6.2 N ND NO NO
Mathy lena Chior Ide EPA 601 (1) ug/t 0.3 U 0.%7 KD 17 ND ND ND NO
Tatrach loroethene EPA 601 {1} ug/t 0.38 t2) b4 || 6.4 KD ND ND RD
1,b,-Tr Ich Jor oathane EPA 601 {1) ug/L 0.53 () ) HD 1.2 HO ND ND ND
Trich lor cethene EPA 601 (1) ug/L 0.60 (2} ND 1] ND 2.1 ND ND KD
Ir ich lor of tuoramethane EPA 601 (V) ug/L 0.4 (D) ND 0.78 9.3 1.4 1.0 NO NO
Fhonols
4~Ch tar o~ 3-methy | phenol EPA 604 (1) ug/L 0.62 () WD ND ND ND NA NA HA
4-Ch lor o-3-methy | phenol EPA 62% (1) wg/L 3.0 (1) -— - -— ~ NA HA NA
2-Ch lor qphenal EPA 604 {1} ug/L 0.3 (D ND ND ND ND NA NA NA
2-Ch lar gphano! EPA 673 (1) ug/L 3.3 M - - - - MA NA NA
2,4-Dich lorgphenod EPA 604 () ug/L 0.37 () - ND - ND A NA NA
2,4-Dlchiarcphenol EPA 623 (1) ug/L 2.7 ND - ND - MA NA NA
2,4-Dimethy Iphenol €PA 604 (1) ug/L 0.83 {2} RO - - ND NA A NA
1,4-0lmathy lphenal EPA 629 (1) ug/L 2.7 _— ND ND - A A NA
1,4-Dinltraphenal EPA 604 (1} ug/L ., - - - -— NA NA NA
2,4-Dinltrophenc) EPA 623 (1} wg/L a2. N ND NO ND ND MA NA NA
2-Methy I-4 6-dinltraphencl  EPA 604 (11 wg/L 9.2 (2} - - - - NA A A
Z-Motny I-4 6-dinltrcphenol  EPA 623 (1) ug/L 24, (1} ND ND ND ND MNA NA NA
2-NItrophenc| EPA 604 1) ug/L 0.3 {2} - -- ND ND MA HA NA
2=N Itr gphenal EPA 623 (1) ug/L 3.6 1) ND NO - -— NA NA NA
4-NItraphanct EPA 404 (1) wg/L 2.6 (2) ND L ND NA NA RA
4-Nitraphanal EPA 625 (1) ug/L 2.4 (1) ~- -— - - KA NA NA
fant ach tor apheno | EPA 604 (1) ug/L 1". ) - - - NO NA NA NA
Pentachior gphenol EPA 62% (1) ug/L 3.6 1) 9.6 2.% 4.4 - NA NA NA
Phenal EPA 604 (1) ug/L 0.3 (D ND - - ND NA HA NA
heno| EPA 629 (1) ug/L 13 (1) -- HD 1.2 - NA A NA
2,4 6-1r Ich tarophenct EPA 604 (1} ug/L t.r {2} - - - ND HA NA NA
2,4,6-Ir Ich loropheno EPA 625 (1} ug/L 2.7 ND ND ND -— NA NA NA
Tamper ature (1 leld) - *c - 4.3 3. T 6.9 2.9 6.1 6.1
ptt tlield) - - - 3.40 8.60 7.05 1.6% 7.90 8.00 7.8%
Sallnilty (1 leid) - H - .8 2.8 1.2 0.2 0.2 0.0 0.6
Conauct lvity 1t Inld} - umhos/om - Mo 2050 1400 38 337 128 10

ar
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FOOTNOTES

(1) Federal Register, Vol. 49, No. 209, Friday, October 26, 1984.

(2) UBTL method detection limit (MDL) calculated according to reference
(1).

(3) EPA 600/4-79-020 (March 1983).

(4) UBTL practical detection limit (PDL).

ND - Not Detected

NA - Not Analyzed

-= = Result Obtained by Alternate List Method
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SOIL ANALYSIS RESULTS ABOVE DETECTION LIMITS
DEW LINE

SS1A6 §s187 S51C8 SS1D9

DETECTION  (DOWN) (DOWN) (uP) {DOWN)}
PARAMETER METROD UNITS LIMIT SITE 1 SITE 1 SITE1 SITE 1
PCB 1254 SW3550/80802 mg/kg 0.02b 0.34 ND ND 0.06

Moisture ASTM D2216-71 4 - 38, 16. 7.4 17.

Note: 1)} Results corrected for percent moisture
2) ND denotes values less than the detection Timit

asw-846, second edition, July 1982.

DUBTL method .detection limit (MDL) calculated for PCB 1242 according to Federal Register
Vol. 49, No. 209, Friday, October 26, 1984, and applied to all of the PCBs.
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The water quality analyses from the surface water samples indicate
that trichloroethene concentrations were present both upgradient
{290 ug/L) and downgradient (110 ug/L) of Site 1. Trichlorofiuoromethane
was detected in all water samples, excluding the upgradient samples at
Sites 9, 32, and 43 and the samples at Sites 13 and 44.
Trichlorofluoromethane is commonly used as a fire extinguishing agent,
chemical intermediate, and blowing agent. Concentrations of this purgeable
halocarbon ranged from 0.53 ug/L at Site 16 (downgradient) to 4.6 ug/L at
Site 1 (upgradient)., Ambiguous concentrations of trichlorofluoromethane
detected throughout the DEW Line Stage 2 samples have left uncertainty as
to whether the samples were contaminated during transport, were
contaminated during laboratory analysis, or are truly reflective of site
conditions. Confirmation analyses for nine phenols resulted in
pentachlorophenol concentrations of 9.6 ug/L at Site 32-upgradient,
9.5 ug/L at Site 32-downgradient, and 4.4 ug/L at Site 40-downgradient. A
phenol concentration of 7.2 ug/L was also detected at Site 40-downgradient.
During Stage 1, levels of oil and grease were detected at 36 mg/L and
7 mg/L, for Sites 3 and 28, respectively, and were in close agreement with
petroleum hydrocarbon analysis results for the same sites during Stage 2.
Lead does not appear to be contaminating the surface waters sampled during
this investigation., Soils analyses indicated a PCB concentrations of
0.34 mg/kg and 0.06 mg/kg downgradient of Site 1.

These results indicate minor surface water quality degradation caused
by station landfills and petroleum storage and handling facilities. No
drinking water supplies are threatened by contamination at these sites,
since all drinking water is obtained from fresh water 'lakes upgradient of
these sites.

Recommendations and rationale for further investigations, where deemed
necessary at the DEW Line Stations, are presented in the following table
and are based on Stage 1 and Stage 2 water and soil analysis results.



§lIE RECOMMENDED ACTION RATIONALE
Category I - Sites NOT
Warranting Further Investigation

BAR-M Station No further Results indicate minor

Kaktovik/ investigation contributions of purgeable

Barter Island halocarbons from the Waste

Site 3 - Waste Petroleum Disposal Site,

Petroleum Disposal however, these are
considered negligibie based
on concentration and
potential receptors.

BAR-M Station No further Results indicate minor

Kaktovik/ investigation concentrations of purgeable

Barter Island halocarbons from the

Site 4 - Current Current Dump Site, however,

Dump Site these contaminants are
considered negligible based
on concentration and
potential receptors.

BAR-M Station No further Results indicate minor

Kaktovik investigation concentrations of purgeable

Barter Island halocarbons from the

Site 8 - Drainage drainage cut, however,

Cut Contaminations these contaminants are
considered negligible based
on concentration and
potential receptors.

BAR-M Station No further Results indicate no

Kaktovik/ investigation detectable contaminants

Barter Island from 01d Dump Site, N.W.

Site 9 - 01d Dump

Site, N.W.

POW-3 Station No further Results indicate no

Builen Point/ investigation detectable contaminants

Flaxman Island from 01d Dump Site, East.

Site 13 - 01d Dump

Site, East
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SITE RECOMMENDED ACTION
POW-2 Station No further
Point DTiktok jnvestigation
Site 16 - 01d Dump

Site, N.W.

POW-1 Station No further
Point Lonely investigation
Site 28 - POL

Storage Area

POW-1 Station No further
Point Lonely investigation
Site 32 - Husky 0i)

Dump Site

LIZ-2 Station No further
Point Lay investigation
Site 40 -

Current Dump Site

LIZ-2 Station No further
Point Lay investigation

Site 43 - 01d
Dump Site, North

10

RATIONALE

Results jndicate no
detectable contaminants at
the 01d Dump Site, N.W.

Results indicate minor
contributions of petroleum
hydrocarbons from the POL
Storage Area, however,
these contaminants are
considered negligible based
on concentration and
potential receptors.

Results indicate minor
contributions of purgeable
halocarbons from the Husky
0i1 Dump Site, however,
these contaminants are
considered negligible based
on concentration and
potential receptors.

Result% indicate minor
contributions of purgeable
halocarbons, phenols, and
petroleum hydrocarbons from
the Current Dump Site,
however, these contaminants
are considered negligible
based on concentration and
potential receptors.

!
Results indicate no
detectable contaminants
from the 01d Dump Site,
North.



SITE RECOMMENDED ACTION RATIONALE
LIZ-2 Station No further Results indicate no
Point Lay investigation detectable contaminants
Site 44 - from the Suspected
Suspected Dump Site Dump Site.

SITE RECOMMENDED ACTION RATIONALE

Category II - Sites
Warranting Further Investigation

BAR-M Station Six surface water To determine the source of
Kaktovik/ and soil samples trichloroethene detected
Barter Istand upgradient and three during Stage 2 analyses.
Site 1 - 01d surface water and

Dump Site soil samples down-

gradient of Site 1

be ¢ollected and
analyzed for volatile
halocarbons.

Based on the available data, the source from which trichloroethene is
originating upgradient from Site 1 cannot be identified. Therefore, it is
recommended that three surface water and soil samples be collected 300 feet
west and three 300 feet south of the Stage 2 upgradient Site 1 sampling
location. Additionally, three surface water and soil samples should be
collected at 100-foot intervals downgradient from the Stage 2 sampling
location to determine contaminant concentrations downgradient of Site 1 and
prior to discharge into the Beaufort Sea. These samples should be analyzed
for volatile halocarbons (USEPA 601).

SITE RECOMMENDED ACTION RATIONALE

POW-1 Additional records To investigate the

Point Lonely search existence and location of

Site 31- '55-ga11on drums reported to

01d Dump Site have been buried at this
Tandfill.

11
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Subsequent to the findings of the Phase II, Stage 2, additional
information became available on specific site conditions of the DEW Line
Stations. This information is based, in part, on site visits conducted
during August, 1987 by personnel from the USEPA Region X, ADEC, and
USAFOEHL, and recently discovered historical aerial photographs and other
agency file data., In the interest of completeness, a generalization of
their recommendations are presented here. Many of the recommendations fall
into Phase 1Y, remediation, activities.

1. BAR-M

a. Sitel

Erosion control along the ocean shoreline east of the landfill is
recommended to inhibit the potential for contaminants to enter the sea.

b. Site 3

Additional sampling is recommended to quantify the extent of spillage
resulting from the reported break in the dike wall surrounding the POL
storage tanks.

c. Site 4

Drainage diversion around the landfill area as well as additional
sediment and water samples to characterize leachate are recommended for
this site, |

2. POW-3

a. Site 13

A transformer spill and improper storage of solvents and paint
thinners in a shed were located during the 1987 site visit. Sampling of
the spill for PCB's and proper handling and disposal of the solvents and
thinners have been recommended.

3. POW-1

a. Site 28
Additional sampling has been recommended to investigate a reported

fuel spill on the south side of the old Husky oil tanks located at the west
end of the airstrip.

12



‘II' b. Site 32

Additional investigations to determine if this landfill ig adversely
impacting the environment as well as repair of the cover over the fill have
been recommended.

4. LIzZ-2

a. Site 40

Drainage diversion around the Yandfill to prevent leachate generation
of the fi1l material is recommended.

13
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I. INTRODUCTION

A. BACKGROUND

The U.S. Department of Defense (DOD) initiated the Installation
Restoration Program (IRP) to investigate and mitigate any environmental
contamination that may be present at DOD facilities as a result of handling
or disposing of hazardous materials. The IRP was issued in 1981 as Defense
Environmental Quality Program Policy Memorandum (DEQPPM) 81-5, The U.S.
Air Force (USAF) impiemented DEQPPM 81-5 as a four-phased program:

Phase I Problem Identification/Records Search

Phase I1I Problem Confirmation and Quantification (Several
stages, as necessitated by field and laboratory
results)

Phase 111 Technology Base Development

Phase IV Corrective Action Development

The Phase I study at the Distant Early Warning (DEW) Line Sites, North
Slope, Alaska, was completed by CH2M Hil1l (1981). Dames & Moore was
retained by the USAF under Contract Number F33615-83-D-4002, Order 0021, to
conduct the Phase 1I, Stage 1, field evaluation, which was completed in
February 1986. Dames & Moore was retained again under the same contract,
Order 0035, to conduct the Phase II, Stage 2, field evaluation in July
1986. '

The location of the DEW Line sites is provided on the Vicinity Map,
Plate I and a generalized geologic cross section of the DEW Line Sites is
presented in Plate 2. This report presents the results of Dames & Moore's
field and laboratory investigations in the vicinity of waste disposal and
handling areas of the DEW Line sites. Chemical analyses were performed by
UBTL, Inc., of Salt Lake City, Utah, as subcontractor to Dames & Moore.

B. PURPOSE AND SCOPE

The purposes of the field evaluation portion of Phase II, Stage 2, of
the IRP were to:

1. Confirm the presence of suspected contamination within the
specified areas of investigation;

14
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2. Determine the magnitude of contamination and the potential for
migration of those contaminants in the various environmental
media;

3. ldentify public health and environmental hazards of migrating
pollutants based on State or Federal standards for those
contaminants; and

4, Delineate additional investigations required beyond this stage to
reach the Phase Il objectives.

The scope of work as outlined for Phase 1I, Stage 2, of the IRP
consisted of the following activities:

1, Collection of surface water samples from shallow ponds and
streams and surface soil samples near the sites identified;

2. Ana1yfis of selected soil samples for polychiorinated biphenyls
(PCBs);

3.  Analysis of selected water samples for volatile halocarbons,
lead, phenols, PCBs, and petroleum hydrocarbons; and

4. Preparation of this report which presents our findings.

Field work began on 17 Aug 86 and continued through 20 Aug 86.
C. HISTORY OF THE DEW LINE AND WASTE DISPOSAL OPERATIONS

The Alaska section of the Dew Line went into operation in 1953, After
successful operation of the Alaska section, the remainder of the line
extending across Canada and Greenliand was constructed., The DEW Line is
designed to detect and report all airborne vehicles operating within the
designated detection capabilities of the surveillance radars (a total of
31, of which 6 are located in Alaska). Also included is the operation and
maintenance of the DEW Communications System. The DEW System is part of
the Tactical Air Command (TAC); however, the system has been operated by a
civilian contractor since 1957, At present, ITT/FELEC Services, Inc.,
operates the sites under the supervision of TAC personnel,

Wastes generated at the DEW Line sites include Klystron tubes; mercury
and low-level radioactive tubes; lead storage batteries; solvents {such as
1,1,1-trichloroethane, dichloroethane, methyl ethyl ketone,
trichloroethylene, and acetone); dielectric fluids containing PCBs; waste
petroleum, oil and lubricants (POL); spilled POL; paint thinners; and
miscellaneous scrap metals. In the past, these wastes were disposed of in

17
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landfills or shoreline ravines or dumped on the sea ice {where they sank
when the ice melted in the spring). Now liquid or solid wastes
inappropriate for incineration and/or landfilling are drummed or packaged
and shipped to Seattle for disposal or are transferred to the Defense
Property Disposal Office (DPD0O) at Elmendorf Air Force Base ({near
Anchorage, Alaska) (CH2M Hi11, 1981), Some open burning continued at a few
of the sites at least until 1984 but no evidence of open burning was seen
during the 1986 field work.

D. DESCRIPTION OF SITES

CH2M Hil1 (1981) identified 44 sites along the Alaska DEW Line at
which hazardous materials were generated, disposed of, or used in some
activity., Each site was rated during the Phase I study using the Hazard
Assessment Rating Methodology (HARM) developed by JRB Associates, Inc,
(1680). This rating procedure utilizes site characteristics, waste
characteristics, the potential for contaminant migration, and waste
management practices to identify sites warranting further investigation.
Ranking scores of 13 of the sites were deemed sufficiently high to warrant
field investigation. A scope of work was issued to Dames & Moore on 19
July 1984 under Contract F33615-83-D-4002, Order 0021, for Phase II, Stage
1, investigations and on 21 July 1986 under Order 0035 for Phase Il, Stage
2, investigations at the following 13 sites:

Bar-M Kaktovik/Barter Island

Site 1 - 01d Dump Site

Site 3 - Waste Petroleum Disposal
Site 4 - Current Dump Site

Site 8 - Drainage Cut Contamination
Site 9 - 01d Dump Site, N.W.

POW=-3 Bullen Point/Flaxman Istand

Site 13 - 01d Dump Site, East
POW-2 Point Oliktok

Site 16 - 01d Dump Site, N.W,

18



POW-1 Point Lonely

Site 28 - POL Storage Area
Site 31 - 01d Dump Site
Site 32 - Husky 0il Dump Site

L1Z-2 Point Lay

Site 40 -~ Current Dump Site
Site 43 - 01d Dump Site, North
Site 44 - Suspected Dump Site

These sites are shown on Plates 1, 2, 3, 4, 5, 6, and 7 and are
described below.

1. BAR-M

a. Site 1l - 01d Dump Site

This is the site of a closed dump that received all wastes generated
at BAR-M and the nearby village of Kaktovik from 1956 to 1978 (Plate 3).
The wastes included domestic garbage, human and animal waste, waste poL
products, scrap metal, batteries, drums, vehicles, electronic equipment,
food waste, and trash. In addition to land disposal, wastes were also
dumped onto the Beaufort Sea ice. The site, approximately 2 to 3 acres in
size, was cleaned up in 1979, when most of the materials dumped at the site
were reportedly removed. In fact, it appears that the materials in place
at the site were covered with fill rather than removed. At present, there
is still considerable scattered debris around the site and a large number
of drums of waste (probably human sewage) are stored on the surface of the
£fi11. This site appears to be closed except for the drum storage.

b. Site 3 - Waste Petroleum Disposal

This site is described in the Phase I IRP report (CH2M Hill, 1981) as
a small, circular pond approximately 20 feet in diameter, 2 to 3 feet deep,
and saturated with diesel fuel and waste 0il products. The location of
this site was not apparent to the field team during the Phase II, Stage 1,
jnvestigation. Instead, a pond inside the POL storage tank farm
containment berm downgradient of the tanks was investigated. It appeared
that water and contaminants from inside the bermed area had, in the past.
discharged directly onto the tundra surface through a breach in the dike

19



0z

€ JLVld

A

To Site 9
{017 Miles)

e Weather Balloon -
A Infiahvon Bidg

S

Y
\
H
\

\

Train

- Freshwater i -
Lake L

P \\( /__}
R HF Air to )
P Ground Antenna ’
& :
SRS v i o
. i{é; N %_\_,._,\\ ’_‘: :.->
T, 51 sl T AN ’
I v AN S
P ek g Ocean
H S ] o]
42?3%;5\&'3’ "i“f‘ ]
E DR S T .
LA " s
) N T
Legend: ‘ —
~ ” S
1 : ™~ d : o
Site Location and Number ~a /' A g U .
~ DA . i
~ Sy e T P 5 ‘v
~ Ehy Tplgre .
@ Soil Sample ~ FREE T Y -
- 3_‘\;_ & -
- S L " .
\\ A o
A Wwater Sample ~ e Ty :
% TE L
:}3& o, S
. K ,,::!3 PR B
-~ Surface Drainage 1 Mite / p 1\{%:17
to Village MR
ol Kaktovik *:f;ﬁi%%'nf:,n
TR .
RESe L.
- - - EE Tt S S
S T B,
< kﬁ' e Ve
Z %': 3 .
X % L
2 L
St .
Scale in Feet X e
P " I
0 400 800 e .
» > <

SOURCE: CHZMHILL, 1981

Dames & Moore

LOCATIONS OF WASTE DISPOSAL, SPILL SITES, AND SAMPLING LOCATIONS
BAR-M

1€



8 32

near the northeast corner of the bermed area. A sheen was observed on the
water surface of the pond located inside the berm. During the Phase II,
Stage 2, investigation, it was noted that the breach in the dike had been
repaired. No sheen on the water was evident during sampling and none was
produced by disturbing the sediments under the water.

c. Site 4 - Current Dump Site

The current dump site, approximately 1 to 2 acres in size, is used by
both BAR-M personnel and the villagers of Kaktovik. It has been in
operapion since June 1978, The disposal of wastes at this site by BAR-M
personnel is in accordance with appropriate regulations but the use of the
site by the villagers is uncontrolled. Because of this, it is likely that
hazardous wastes have been and are disposed of at this site. Wastes are
burned and covered with excavated or imported materials or simply covered.
At the time of the Phase II, Stage 2, investigation, no evidence of
uncontrolled burning was observed. Although considerablie wind-blown debris
was apparent on the ground surface at and near the site, the wastes appear
to have been covered with imported material on a regular basis.

d. Site 8 - Drainage Cut Contamination

This is the site of wastewater discharge to a natural drainage that
flows .to the Beaufort Sea. It has been reported that contaminated liquid,
possibly antifreeze, is discharged into the ditch, At the time of the
Phase I1, Stage 1, investigation, no obvious c¢ontaminants (other than
natural iron staining) were observed in the water. There was a
considerable amount of wind=-blown debris in the ditch and along the banks.
During the Phase IIl, Stage 2, investigation, no change in conditions was
observed.

e, Site 9 - 01d Dump Site, N, W,

This locality, approximately 1 mile by road west of BAR-M, was used
briefly by station personnel for disposal of crushed drums and steel from a
burned building. The site was less than 1 acre in size and was reportedly
cleaned up in 1979, During the Phase II, Stage 1, site visit, numerous
crushed and uncrushed barrels were found in a stream gully that ends at the
Beaufort Sea. No evidence of contamination (other than natural iron
staining) was observed in the water. ODuring the Phase II, Stage 2,
investigation, no change in conditions was observed.
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2. POK-3

Site 13 - 01d Dump Site, East

This is the location of the station dump from 1956 to 1971 (when the
station was deactivated) and is less than 1 acre is size. This dump site
was evidently located on the shoreline of a lagoon that is open to the sea
{Plate 4). Little debris was observed above water but some debris was seen
under the water surface. During the Phase II, Stage 2, investigation, no
substantial change in conditions was observed,

3. POW-2

Site 16 - 01d Dump Site, N.W.

This old dump site received all wastes generated by the station that
were not incinerated from 1956 to approximately 1978 (Plate 5). It was
¢leaned up in 1978, 1979, and 1980. The site was less than 1 acre in size.
At the time of the Phase II, Stage 1, site visit, open burning was ongoing
and wastes from the current dump site were entering the lagoon adjacent to
the site. Therefore, water samples were taken between Sites 16 and 17 in
an attempt to get a representation of the current problems, if any, at this
station. During the Phase II, Stage 2, investigation, it was obvious that
considerable efforts had been taken to control the dispersal of Titter at
the site by covering the debris with fill material on a regular basis.
However, wastes are still being placed in a fashion that will allow
poliutants to readily enter the lagoon adjacent to the site,

4, POM-1

a. Site 28 - POL Storage Area

The petroleum storage area is comprised of several medium-size tanks
west of the main site (Plate 6}. Fuel/oil has been observed collecting in
an adjacent pond next to the storage tanks (CH2M Hi11, 1981). At the time
of the Phase II, Stage 1, site visit, no fuel/oil sheens were noted in the
vicinity of the tank farm but some evidence was found that clean up
attempts had been made to the west of the farm adjacent to the gravel pad
and dikes. It was not certain that the location sampled was that
jdentified in the cited report but it should be representative of the site,
During the Phase II, Stage 2, investigation, no substantial change in
conditions was observed.
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b. Site 31 - 01d Dump Site

The POW-1 dump, in use prior to about 1976, received all of the wastes
generated by the station and is less than 1 acre in size. At the time of
the Phase II, Stage 1, site visit, the site had been covered with gravel
and graded flat. There was considerable waste exposed in the filled area
at and above the water's edge adjacent to the lagoon. It appeared that
wave action in the lagoon may have been eroding the bank at the site and
exposing the waste material. During the Phase II, Stage 2, investigation,
conditions at the site were substantially the same except for some
additional erosion of the fill.

c. Site 32 - Husky 0i1 Dump

The POW-1 Husky 0i1 dump receives wastes from the site that are not
incinerated and all of the other wastes generated in the area. It is
tocated approximately 1.5 miles by road west of the main station on USAF
property and was operated and maintained by Husky 011 Company. It has been
in use since 1976 and is less than 1 acre in size. At the time of the
Phase 11, Stage 1, site visit, there was ongoing open-burning of waste and
jt was evident that all wastes were being placed in or on the edge of a
fresh water lake at the west edge of Husky 0i1's camp. Some putrefaction
of the lake was apparent and an oil sheen was observed on the water surface.
During the Phase II, Stage 2, investigation, conditions at the site had
been substantially improved in that the waste at theldump had been covered
with imported or excavated fill material and no evidence of open burning
was seen., HWastes are apparently still being placed at the edge of the
£i11, however, where pollutants can readily enter the surface water.

5. L1Z-2

a. Site 40 - Current Dump Site

The current dump receives wastes generated at the station that are not
incinerated and all those generated by the villiage of Point Lay that are
not dumped on the ground outside of the villager's doors (Plate 7). The
site is located immediately behind the airport hangar. At the time of the
Phase 1I, Stage 1, site visit, the wastes were being dumped over a bank
into a lagoon and burned. As the dump was not being covered on a regular
basis, wind-blown debris was scattered over a wide area around the dump. A
small stream was observed running through the dump and discharging intc the
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lagoon, During the Phase II, Stage 2 investigation, conditions at the site
had been substantally improved in that the waste at the dump had been
covered with imported or excavated fill material and no evidence of open
burning was seen, Wastes are apparently still being placed at the edge of
the fill, however, where pollutants can readily enter the surface waters of
the tagoon and the stream still runs through the dump.

b. Site 43 - 01d Dump Site, North

This old dump site was used by the station and villagers from about
1956 until 1978. It was cleaned up in 1979-1980. The site, which has no
established road access, is located on the bank of a lake that has
partially filled in with vegetation., Only two small portions of the Take
area indicated in the CH2M Hi11 (1981) report actually have water at the
surface. At the time of the Phase II, Stage 1, site visit, a few pieces of
scrap metal and some debris on the surface were the only evidence that this
had been a dump site. It apparently had oriqginally been a ravine into
which garbage was dumped. Vegetation has grown back over the site. During
the Phase II, Stage 2, fnvestigation, no substantial change in conditions
was observed.

c. Site 44 - Suspected Dump Site

This is the suspected site of a dump used by villagers and the DEW
station from about 1956 to 1980. 1t was reportedly located near the
northeastern portion of the marshy lake shown in Plate 7 and was cleaned up
in 1979-1980. The site has no established road access. At the time .of the
Phase I1I, Stage 1, site visit, the field team was unable to determine the
location of this site. However, subsequent review of photographs taken
from the air during the visit indicate that a trail was once used that
extended from the village to the northwest tip of the marshy lake just
north of Site 43. The location reported by CH2M Hi11 (1981) for Site 44 is
thought to be in error. It is suspected, if this site exists at all, that
garbage was dumped over the edge of the embankment surrounding the lake and
that vegetation has since grown over the debris, as it appears to have done
at Site 43. During the Phase II, Stage 2, site investigation, the
suspected site was again observed from the air and landmarks which would
allow identification of the site on the ground were noted. The field team
went to the suspected dump site but observed nothing on the ground which
would indicate the area had been used as a dump. Aerial photographs at a
scale of 1 inch = 500 feet, obtained after the site visit, were also
carefully examined and no evidence of a dump site was found on them either.
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E. IDENTIFICATION OF POLLUTANTS SAMPLED

Based on the wastes present in the above sites and the results of
chemical analyses of samples from the Phase II, Stage 1, investigation,
potemtial contaminants include petroleum hydrocarbons, volatile
hatocarbons, PCBs, phenols, and lead. The analytical program is provided
in Table 1.

F. IDENTIFICATION OF THE FIELD TEAM

The field work for Phase II, Stage 2, was accomplished by Mr. J.
Michael Stanley, Senior Engineering Geologist. Accompanying Mr. Stanley on
the trip was LTC David A. Nuss, HQ AAC/SGPB, Elmendorf AFB8, Alaska. Air
charter services were provided by Audi Air Service of Kaktovik, Prudhoe
Bay, and Fairbanks, Alaska. Appendix H contains biographies of key
personnel,
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ANALY T ICAL PROGRAM

PRIMARY SECOHDARY
BAR-M POW-3  POW-2 POu-~-1 LiZ=2 RINKING  DRIMK NG
DETECTION SITE SITE  SITE SITE  SITE  SITE SITE SITE SITE  SITE  SITE  SITE  SiTE WATER WATER
PARAME TER ME THOD UNITS LiM|T 1 3 L] a 9 15 16 28 31 32 40 43 " STAMDARD  STANDARD
Molsture Determination ASTM 02216-7) (7} H - 43
Temporature (fletd) FLUKE BOTX {7) *c - 2w F FL v P i» 2w o » w Fed w 1w
pH (tlelal FISHER 107 (1) - - ™ Fd ] ™ Fid 2 tw FiJ w 1 m ri F4 ] ] ] 6.3-8.%
Sallnity {tielq) Y51 33 $C-T (1) 1 - 2 kL) ) o P 1w F{) ol tw 2o i ] o w
Specifle Conductance YSE 33 $-C-T (1) umhos/cm - o 2 kO o] L] 3] b} k1 L] P o b 1]
5 - Surface Sall Samples
W - Zurtace Wator Samples
1) Fodorsl Reglster, Yol. 49, No. 209, Fridey, October 26, 1984,
(2) varL method datection |ialt (MOL) calculsted according to refersnce (1.
(3) EPA 600/4=79-020 (March 1983},
4) uBTL proc'lt;al detection timlt {PDL).
(3) UATL iInstrument detectlon [imft {1OL) calculated sccording to reference (3).
(6] UBTL mathod datection Himlt {MDL) celculated for PCB 1242 according to refarence {1} and sppllied to all of the POBs.

1) tnstrumant
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II. ENVIRONMENTAL SETTING

A. PHYSICAL GEOGRAPHY

The Alaska DEW Line stations are located on the western and northern
coasts of Alaska in the Arctic region. Of the sites addressed in this
report, two are located near native villages, with the villages established
after the station was constructed, and three are at remote locations.
BAR-M encompasses approximately 4353 acres, POW-3 approximately 620 acres,
POW-2 approximately 2325 acres, POW-1 approximately 2830 acres, and LiZ=-2
approximately 1442 acres. Land surface elevations are within a few tens of
feet of sea level at all of the stations investigated.

The stations are located on the Arctic Coastal Plain, a smooth surface
showing 1ittle relief, which slopes downward to the north from the
foothills of the Brooks Range. The coastline is characterized by low banks
with narrow gravel and sand beaches. All regional drainage is north and
west toward the coast.

The average annual precipitation at the stations ranges from 5 to 7
inches (which includes 12 to 45 inches of snow), making this area an Arctic
desert. The average monthly temperatures range from a maximum of 46°F at
BAR-M and 53°F at LI1Z-2 to a minimum of -20°F at BAR-M and -27°F at LIZ-2.
Extreme temperatures range from -59°F to 75°F at BAR-M and -55°F to 78°F at
L1Z-2 (CH2M Hill, 1981). .

B. REGIONAL GEOLOGY AND HYDROGEOLOGY

The Arctic Coastal Plain is underlain by poorly-indurated Pleistocene
and Recent sand, gravel, silt, and c¢lay. Beneath these deposits, Tertiary,
Cretaceous, and Jurassic sandstones, siltstones, shales, and conglomerates
form a 2000- to 12,000-foot thick sequence that thickens toward the
mountains to the south., At greater depths, limestone, siltstone, shale,
and sandstone give way to metamorphic rocks of Devonian and older periods.
These older systems of rocks, predominantly quartzite schists, marble, and
slate, form the regional basement rock. A generalized north-south geologic
section is presented on Plate 2.

Thin accumulations of peat and silty loam overlie the bedrock deposits.
Polygonal ground, beaded drainage, thermokarst lakes, and other periglacial
features are common throughout the area, all indicative of fine-grained,
permanently frozen ground,
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Due to the presence of permafrost throughout the area to great depths
(as much as 2,000 feet), ground water is generally absent except under and
at the margins of lakes, rivers, and large streams (CH2M Hi11, 1981).

C.  GENERAL HYDROLOGY

Numerous rivers, originating in the Brooks Range and the northern
foothills, cross the coastal plain and drain into the Arctic Ocean.
Surface drainage occurs as sheetflow and shallow creek runoff to rivers or
directly to the ocean. Infiltration to very shallow depths occurs during
summer months when the active layer thaws.

Numerous large and small lakes occur on the coastal plain. They are
generally less than 10 feet deep and most remain frozen during the winter
and early summer months. Very few wells are used on the North Slope due to
the general absence of ground water. Nearly all water supplies are drawn
from nearby freshwater lakes.

The estimated permeability of the near-surface soils within the active
layer ranges from 1x10~1 to 1x10~4 cm/sec (CH2M Hi1t, 1981).

D.  HISTORIC GROUND WATER PROBLEMS

No ground water problems have been identified in this area because of
the very few wells that have been developed. No problems, other than salt
water contamination, have been identified for surface water supplies at any
of the sites {CH2M Hill, 1981).
E.  LOCATIONS OF WELLS ON AND OFF BASE

No wells have been located in the vicinity of these sites. Most of

the fresh water lakes used for water supplies are identified on Plates 3,
4, 5, 6, and 7.
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111, FIELD PROGRAM

A. FIELD PROGRAM DEVELOPMENT

The field program portion of the Phase 11, Stage 2, study consisted
of:

1. Collection of surface water samples from shallow ponds and
streams and collection of soil samples from near 13 sites at five
DEW Line stations on the north and west coasts of Alaska; and

2. Measurement of pH, temperature, salinity, and specific
conductance in the field on all water samples.

B, SITE-SPECIFIC SAMPLING LOCATIONS
1. BAR-M
a. Site 1

This is the location of the old dump at BAR-M which was in use from
1956 to 1978, During the Phase 11 , Stage 1 program, one soil sample was
collected near the edge of a small stream adjacent to the tandfill in fill
material and one sample was collected from sand and gravel in the stream
channel. No water samples were collected from this site during Stage 1.
During the Phase II, Stage 2, program, three surface soil samples were
collected from the fill material near the edge of the small stream sampled
during Stage 1 and one background surface soil sample was collected from
the far bank of the stream in an undisturbed area. In addition, one
surface water sample was collected from the stream upgradient of the site
and one surface water sample was collected from downgradient of the site.

b. Site 3

This is the location of a pond adjacent to the petroleum storage tanks
for this site. Sand and gravel £111 material has been placed directly on
the tundra mat to form a pad for the tanks and to form berms for POL spilil
containment. During the Stage 1 investigation, one water sample was
collected from the ponded surface water. An oil sheen was present on the
surface and more petroleum products were released from disturbed sediments
at the water's edge. During Stage 2, one surface water sample was
collected from the same location, however, no 0il sheen was noticed on the
water surface and disturbed sediments released no apparent petroleum
products at this site. In addition, one surface water sample was co]\ecteu.
from a small pond immediately upgradient of the tank farm.
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c. Site 4

This is the location of the current dur~ that has been in operation
since 1978, During the Stage 1 investigation, two surface soil samples
were taken approximately 25 feet north of the edge of the dump in a swampy
area downgradient of the site, one sample at approximately 1 foot below the
ground surface and one at approximately 2 feet below the surface. The soil
consisted of a peaty loam, Permafrost with a very high ice content was
encountered at approximately 2 feet below the surface. During the Stage 2
investigation, one surface water sample was collected from water flowing
from the site near the location of the Stage 1 soil sampling program and
one surface water sample was collected from surface water flowing toward
the site from the southwest, upgradient of the site.

d. Site 8

This is the site of a wastewater discharge to a natural,
deeply-incised drainage that flows to the Beaufort Sea. During Stage 1,
. one water sample was collected from the stream. No evidence of
contamination was noted other than debris in the water and along the stream
banks. During Stage 2, one surface water sample was collected at or near
the location sampled during Stage 1 and one sample was taken from
upgradient above culverts carrying the stream under the access road to the
station from the east.

e, Site 9

This is the Yocation of an old dump site approximately 1.7 miles west
of the station. During Stage 1, one water sample was taken near the mouth
of this deeply-incised stream that empties into the Beaufort Sea. During
Stage 2, one water sample was taken near the location sampled during Stage
1 and one sample was taken upgradient on the stream above the disposal site.
No evidence of contamination was found, other than rusted barrels (some of
which are crushed) in the stream channel and along its banks.

2. POW=3

Site 13

This is the location of an old dump that was in use from 1956 to 1978.
During Stage 1, one water sample was taken from lagoon waters adjacent to
the site where debris was observed in the water. No evidence of
contamination was noted other than the submerged debris, During Stage 2,
one water sample was collected from lagoon waters at or near the site
sampled during Stage 1.
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Site 16

This is the location of an old dump that was in use from 1956 to 1978.
During Stage 1, one water samplie was collected from lagoon waters between
Sites 16 and 17 since waste disposal operations at the current dump site at
that time included dumping into the water and burning of wastes.
Considerable debris was found in the lagoon water but no oil sheens were
observed at this site., During Stage 2, one water sample was collected from
at or near the location sampled during Stage 1 and one water sample was
collected from a location upgradient in the lagoon from the dump site.
Little debris was present on the surface and no o0il sheens were noted
during sampling.

4. POW-1

a. Site 28

This is the location of the POL tank farm. During Stage 1, one water
sample was collected from ponded water adjacent to the dike and pad around
the tank farm, however, no direct evidence of contamination was noted.
During Stage 2, one water sample was collected from at or near the location
sampled during Stage 1 and one water sample was collected from a location
upgradient of the site. No oil sheens or other direct evidence of
contamination were noted.

b. Site 31

This is the location of an old dump used prior to 1976, During Stage
1, one water sample was collected from the lagoon waters adjacent to the
site. No evidence of contamination was observed other than debris on the
beach and exposed in the fill bank. During Stage 2, one water sample was
taken from the lagoon waters at or near the location sampled during Stage 1.
No substantial change in conditions from Stage 1 was noted,

c. Site 32

This is the site of the Husky 011 Company dump which is currently used
by the DEW Line station and others, During Stage 1, one water sample was
collected from the pond adjacent to the site. An oil sheen was observed on
the water surface and was released from disturbed shore sediments.
Considerable debris was observed in the water and ongoing operations
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apparently included burning and pushing waste into the water. During Stage
2, one water sample was collected from the pond at or near the location
sampled during Stage 1 and one water sample was collected from an area
assumed to be upgradient of the site. Little debris was noted on the
surface and no oil sheens were noted during sampling.

5. LIZ-2

——

a. Site 40

This is the location of the active dump for the station and the
village of Point Lay, During Stage 1, one water sample was collected from
water ponded at the edge of the dump and adjacent to a tagoon. An oil
sheen 'was observed on the water surface and wind-blown debris and other
trash were entering the water from the dump. During Stage 2, one water
sample was collected from a location at or near the site sampled during
Stage 1. Although considerable efforts had been taken to cover the
materials in the dump with excavated and/or imported fill and considerably
Tess debris was evident on the site, the water in the pond was obviously
being contaminated with surface water runoff and with trash from the dump,
and an oil sheen was again observed on the water surface. In addition to
the pond sample, one sample was taken upgradient of the dump in a smal}
stream that flows near and through the dump.

b. Site 43

This is the location of an old dump in use from about 1956 to 1978,
Debris was believed to be dumped over the edge of an embankment that
appears to have enclosed a large thaw lake. The lake has apparently had
one wall breached and has partially drained and filled with vegetation,
During Stage 1, one water sample was collected downgradient of the site
from a depression in the tundra mat created by pulling up peat moss and
allowing the excavation to fill with water. In addition, a water sample
was collected from one of two small lakes inside the basin., It was
believed that any contamination from either Sites 43 or 44 would ultimately
enter those waters, During Stage 2, one water sample was collected from a
Tocation at or near the site sampled during the Stage 1 program. 1In
addition, one water sample was collected from a small lake located on the
uplands above the basin and upgradient of Sites 43 and 44,

c. Site 44

This is the site of a suspected dump used from about 1956 to 1980.
The Stage 1 field team was unable to locate the site and instead sampled a

small lake within the basin as described above in the text for Site 43. As
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noted in Section I.D., the Stage 2 field team was again unable to locate
the site, however, one water sample was collected from the second small
lake inside the basin as it is downgradient of the most likely location for
a dump in the immediate vicinity,

C. FIELD PROGRAM IMPLEMENTATION

A11 water samples were taken by placing prepared sampling containers
directly into the stream or pond. The sample containers were immediately
stored in insulated shipping containers. Soil sampies were taken by
excavation with a stainless steel spoon. The soil samples were placed in
prepared glass containers and immediately placed in insulated shipping
containers. At the end of each of the two sampling days, the water and
soil samples were shipped via air freight to the testing laboratories (UBTL
in Salt Lake City, Utah, and USAFOEHL at Brooks AFB, Texas), where the
samples were to be received the following day. Due to charter aircraft
breakdowns and errors on the part of the air freight shippers, however, the
USAFOEHL samples failed to arrive at their destination until three and four
days after they were sampled. Of the shipments to USAOEHL, one arrived
four days after sampling and one was lost in shipping.

The field instruments were calibrated before and during use to ensure
accuracy. The pH meter functioned well throughout the program but the
cover on the meter of the temperature-sa1inity-conductivity gauge was
broken while sampl:ng the first site at BAR-M. It is believed that the
subsequent readings taken at BAR-M and POW-3 are reasonably accurate,
however, breezes caused deflection of the needle and it was not possible to
totally block them out while taking readings. A new cover was fabricated
which eliminated the problem at the remaining sites. The instruments and
containers used during field testing were thoroughly rinsed with distilled
water before and after each use.

Chain-of-custody forms were prepared and accompanied the samples from
the field to the laboratory. These records document the integrity of the
samples at each point of transfer, from field personnel to shippers and
couriers to the laboratory staff. The signatures of the individuals
relinquishing and accepting custody of the samples and the date and time
appear on the records at each point of transfer (see Appendix E).

The soil and surface water samples were analyzed in accordance with
U.S. Environmental Protection Agency (USEPA) methods. Table 1 lists each
parameter and its analytical method. Details of the analytical procedures
are provided in Appendix D.
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IV. DISCUSSION OF RESULTS AND SIGNIFICANCE OF FINDINGS

This section presents a discussion of the chemical analyses of surface
water and soil samples collected during field investigations at 13 sites
along the DEW Line, as illustrated in Plates 3, 4, 5, 6, and 7. Field
investigations are described in Section III,

As listed in Table 1, water samples were analyzed for purgeable
halocarbons, petroleum hydrocarbons, lead, PCBs, phenols, temperature, pH,
salinity, and specific conductance. Table 2 1ists results of water
analyses that were above detection limits. Sofl samples were analyzed for
PCBs and percent moisture (Table 1). Table 3 1ists results of soil
analyses that were above detection limits.

The Secondary Drinking Water Standard of 6.5-8.5 for pH (40 CFR 143,
1979) was occasionally exceeded at sampling stations along the DEW LINE,
Unlike Primary Drinking Water Standards, SDWS are not enforceable. Low pH
detected in the DEW LINE area may reflect the natural decomposition of
tundra vegetation and not necessarily the introduction of man-made chemical
contaminants.

Finally, the comparison of Stage 1 TOX and Stage 2 halocarbon analysis
revealed inconsistent results between the two findings. The Stage 1
analysis for TOX could possibly have been affected by elevated
concentrations of inorganic chlorides. These chlorides have caused
interferences detected during Stage 1 TOX analysis and not detected during
the Stage 2 halocarbon analysis. Elevated concentrations of chlorides
would be expected near saline waters, such as the Beaufort Sea, where the
chloride would be transported by sea spray to the terrestrial environment
and accumulate in the surface waters.

A.  DISCUSSION OF RESULTS
1. BAR-M

a. Site 1 - Upgradient

One surface water sample was collected from the stream upgradient of
Site 1 to represent possible background conditions {Plate 3).

The nH was slightly acidic at 6.30. Field measurements for
temperatu-=, salinity, and specific conductance were 4.,5°C, 0.0%, and 490
umhos/cm, respectively. Six purgeable halocarbons were found at Tevels
above the limit of detection, including bromomethane, at a concentration of
16 ua/L, 1,1-dichloroethene, at a concentration of 2.0 ug/L, methylene
chloride, at a concentration of 16 ug/L, 1,1,1-trichloroethane, at a
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TABLE 2

CHEMICAL ANALYSIS RESULTS ABOVE DETECTION LIMITS

DEW LINE - WATER ANALYSIS

SWIES SWIF19 swield SwW3Al SwaAd SwaB4 Swial 2 Swee! )

DETECTION {uP}) {DOWN) (L8] LDOWN) P) {DOWN) tue) (DOWN )

PARAME TER ME THOD UNITS LIMIT SITE 1V SITE SITE 3 SITE 3 SITE 4 SITE 4 SITE B SITE B

Purgeable Halocar bons

Br omometh ane EPA 601 (1) ug/L 0.63 () 1% ND ND ND ND ND ND ND
D ltr- omoch loromethane EPA 601 (1) ug/L 0.3 (2} HD KD ND ND ND ND ND ND
1,1-D ich lor oethane EPA 801 (1) ug/L 0.49 12} 4.1 1.9 ND ND ND 1.9 ND ND
1,2-DI¢h lor oethane EPA 601 (1) ug/t 0.44 () ND ND ND L[] ND ND ND ND

Trans~-1,2-D Ich ioroethene EPA 60% (1} ug/L 0.42 (2) 2.0 0.60 ND 0.43 ND ND ND 0.62
1.,2-Dich loroprop ane £PA 80) 41} ug/t 0,20 (1) ND NOD ND WD ND ND ND ND
Methy lane Chlor Ide EPA 601 (1) ug/L 0.34 (2) 16 3.9 ND ND ND .t ND ND
Totrach lorosthens EPA 6501 (1) ug/L 0.38 12) ND ND ND ND ND ND ND ND
1,1,1=Tr ich lorcethane EPA 6OV (1) ug/L 0.9} () 1.1 HD ND ND ND ND ND ND
Tr ich loroethena EPA 601 (V) ug/L 0.60 {2) 9% 10 ND 0.76 ND ND ND 1.3
Tr Ich loral iuoramethane EPA 601 (1) ug/t 0.44 12) 4.6 34 1.6 3.2 1.1 3 1.3 1.5
Petroleum Hydrocarbons EPA 418.1 () mg/L 0.2 (4} NA NA 4.4 2.2 NA NA NA NA
Temporature (f lald) - *c - 4.3 5.9 7.5 6.5 4.8 1.0 6.3 6.0

pH (1 leid) - - - 6.3 6.61 T.40 1.20 6.60 6.13 1.5 1.09
Sefin Tty (1 feld} - J - 0.0 0.0 0.0 0.0 0.0 1.3 0.0 0.0
Conduct Ivity (1 ]ald) - uwhos/om - 490 320 680 630 360 %0 3 420

SwoAl Swon2 Swi3A13 SWI6AI6 SW16B17 SW28AI0 Sw28822 SW3ILA20
DETECT IQM {00 turl P} (DOWH ) el (DOWN )
PARNMETER ME THOD UNITS LINIY SITE 9 SITE 9 SITE 13 SITE 16 SITE 16 SITE 28 SITE 28 SITE 31
Purgeabie Halocar bons

Broscmethane EPA 601 (1) up/L 0.63 {2) ND ND NO ND L[ ND ND ND
O 1tr amoch loromathene EPA 601 (1) ug/L o.M {1 ND ND ND ND HD ND ND ND
1,1-DIch lorosthane EPA 801 (1) ug/L 0.49 (2} ND ND ND ND ND ND ND ND
1,2-Dich loroethane EPA 601 (1) ug/L 0.44 (2} o ND ND ND ND ND ND ND
Trons-1,2-Dlch loroethens EPA 8Ot (1} ug/L 0.42 (D) ND ND ND NO NO NO ND ND
1,2-Dichtoropropane EPA 801 1) wg/L 0.20 (2) ND MND ND ND ND HD L] ND
Methy lena Chlor Ide EPA 801 (1) ug/L D.34 t2) ND ND ND ND ND ND ND ND
Tetrech lorosthene EPA 801 (1) ug/L 0.38 {2} ND ND ND ND ND ND HD ND
1,1,1=-Tr ich loroethane EPA 601 (1) ug/L 0.3) (2} NO ND HND ND L (H] ND ND ND
Tr lch lor pethene EPA 601 (1) ug/L 0.60 12} ND ND HD ND MD ND ND ND

Tr Ich larof tuoromethane EPA 601 (1) ug/L i 0.44 (2} 1.2 ND ND 0.67 0.5%3 0.081 0.76 0.7}
Petroleum Hydrocar boms EPA 418.1 (3} mg/L 0.2 t4) NA NA NA NA NA 1.5 1.0 NA
Tarperature (1 leld) - ' - 3.7 4.2 11.5 6.8 5.5 3.9 5.7 3.2

pH (f lela) - - - 6.00 6.3 7.40 8.10 7.90 8.60 8.13 8.10

Satinity (finlm - s - 0.0 0.0 15.5 13.0 15.1 0.6 (] 7.95

Conauct lv ity U8 Intd) - umhos/om - LAY 20,000 13,800 15,000 80 6RO ™,10

Ay
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TABLE 2 (cont Inued)

CHEMICAL AMALYSIS RESULTS ABOVE DETECTION LIMITS

DEW LINE - WATER ANALYS1S

Swi2Aarg Sw32piy SHAOA2E 540827 SWA3SA24 SW43B2s SWA4A2S
OETECTION {ue) (DOWN) (DOWN) Py {DOWN) (uP) {DOWN )
PARAMETER ME THOD UNITS LIMIT SITE 32 SITE 32 SITE 40 SITE 40 SITE 43 SITE 43 SITE 44
Purgeable Halocarbons
D Ibromoch lorameth ane BPA 801 (1) ug/L 0.3 () 0.6% 0.3 WD ND ND ND ND
1,1=-Dlchioroethone EPA 601 11} ug/L 0.49 (2} ND ND 1.2 KD ND ND ND
1,2-0 fch lor csthane EPA 601 {1) ug/t .44 (2} 2.3 1.9 HD ND ND ND HD
1,2-0Dtchiorapropane EPA 601 (1} ug/L 0.20 (2} 5.8 2.7 6.2 ND ND N0 KD
Methy lane Chior Ide EPA 601 {1) ug/t 0.34 {2) .57 ND 17 ND ND ND ND
Tetrach loroethens EPA 60) t1D uwg/L 0.58 (2} 1.4 1.1 6.4 KD ND ND ND
1,0,1=Tr Ich lor owthane EPA 800 (1) uvg/L 0.93 12) ND ND 1.2 ND ND ND ND
Tr Ich ler cothena EPA 60t (1) ug/L 0.60 (2) ND ND ND 2.1 ND ND ND
Tr Ich lorof lucr amethane EPA 801 (1) ugp/L D.44 (2} ND 0.78 9.3 14 1.0 HD ND
PhanoIs
4-Ch loro-3-methy | phenol A 604 (1) ug/L 0.62 () ND ND ND ND NA NA NA
4-Chioro-3-methy | phanol EPA 625 (1) ug/L 3.0 - - - - NA NA NA
2-Ch largphenc| EPA 604 (1) ug/L 0.5 (D NO ND ND L NA NA NA
2-Ch lor aphenol EPA 62% (1) g/t 3.3 (ny - -— -— - MA NA NA
2,4~0 Ich lorophenal EPA 604 (1) ug/L 0.57 (2} - ND - ND NA NA NA
2,4-Dtch tor pphenol EPA 623 01} ug/L 2.7 ND - ND - NA NA NA
2,4-D mathy Iphena EPA 604 [1) ug/L 0.83 {2) HD - -- N NA NA NA
2,4-0Dmethy Iphana! EPA 623 (1) ug/L 2.7 (1) - ND ND - NA NA NA
2,4-DinMraphenol EPA 604 (1) ug/L M., ) - -~ -—— - NA NA NA
2,4-Dnitrophenct EPA 625 (1) ug/L 2. ) ND ND ND ND A HA NA
2-Mathy 1-4 ,6=dInltrcphenol  EPA 604 (1) ug/L 9.2 ) - - - - NA RA KA
2-Mathy 1-4 6-din ltrophanc! EPA 625 (1) ug/L 24. (1) ND ND ND KD WA HA HA
2-Nitraphenof EPA 604 {1} ug/L 0.3 (D - - ND NO NA NA MA
2-N traphena! EPA 623 (1) ug/L 348 (D ND ND = -— NA NA NA
4-N Itrgpheno| EPA 604 (1) wy/L 2.6 () HD ND ND ND NA NA HA
4-Nitrephenot EPA 623 (1) ug/L 2.4 (1} - -— - - NA NA NA
Pantoch lorquhenol EPA 604 (1) ug/L 1n. 23 -- - .- ND . WA NA NA
Pentach lorgphenc) EPA 629 (1) wg/L 3.6 (1) 9.6 9.3 4.4 - NA NA NA
Phenol EPA 604 {1 ug/lL 0.33 (2} HD - - ND NA NA, NA
Phenol! EPA 625 11 ug/L 1.5 {1 L ND 1.2 -— NA NA NA
2,4,6-Tr Ich lorgpheno | £PA 604 (1) ug/L 1.0 ) - - — ND NA NA HA
2.,4,6-Tr ich lorgphenoi EPA 625 (1) ug/L 2.7 1) ND ND ND -— NA HA HA
Temperasturs (f leld) - *C - 4.3 3.7 T4 6.9 5.9 6.1 6.l
pH 1f letd) - - - 8.40 B.6Q 1.0% T.6% 7.90 8.00 7.85
Salinlty {fleid) - b 4 - 2.8 2.8 1.2 0.2 0.2 0.0 0.6
Conduct Iv ity (f leld) - umhos/cm - 3o 2850 1400 M8 337 128 0 [+ ]



(A

FOOTNOTES {FOR TABLE 2)

(1) Federal Register, Vol. 49, No. 209, Friday, October 26, 1984,

(2) UBTL method detection 1imit (MDL) calculated according to reference
(1.

(3) EPA 600/4-79-020 (March 1983).

(4) UBTL practical detection limit (PDL).
ND - Not Detected

NA - Not Analyzed

-- - Result Obtained by Alternate List Method
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TABLE 3
SOIL ANALYSIS RESULTS ABOYE DETECTION LIMITS
DEW LINE
SS1A6 SS187 SS1C8 SS1D%
DETECTION  (DCHWN) (DOWN) (up) (DOWN)
PARAMETER METHOD UNITS LIMIT SITE 1 SITE 1 SITE! SITE1
PCB 1254 SW3550/808023 mg/kg 0.02b 0,34 ND ND 0.06
Moisture ASTM D2216-71 4 - 38, 16, 7.4 17.

Note: 1) Results corrected for percent moisture
2} NO denotes values less than the detection limit

a5W-846, second edition, July 1982.

DUBTL method detection limit (MDL) calculated for PCB 1242 according to Federal Register,
Vol, 49, No. 209, Friday, October 26, 1984, and applied to all of the PCBs.
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concentration of 1.1 ug/L, and trichlorofluoromethane, at a concentration
of 4.6 ug/L, Trichloroethene was also present at this location at a
concentration of 290 ug/L, well above the detection limit of 0.60 ug/L.
This concentration was confirmed by a second gas chromatographic column
analysis.

It is believed that the presence of trichlorofluoromethane has not
been substantiated at the DEW Line Statfons during the Stage 2 study (see
Section IV,B), The results received from the analytical laboratory are
listed in the interest of presenting a complete report.

Site 1, as presented below, exhibited trichloroethene concentrations
of 290 ug/L upgradient and 110 ug/L downgradient. Both concentrations are
noticeably greater than any other trichloroethene concentrations detected
during this investigation. Neither Primary nor Secondary Drinking Water
Standards exist for trichloroethene. As of January, 1989, the NPDWRs will
include eight volatile synthetic organic chemicals (VOC), with specific
Maximum Contaminant Levels {MCL) for each VOC. Trichloroethene is among
the groups of eight Y0Cs. The MCL will be an enforceable standard when
finalized. The MCL for a chemical is based upon treatment technologies,
costs (affordability), and other feasibility factors such as availability
of analytical methods, treatment technoloqy, and costs for achieving
various levels of removal. The proposed MCL for trichlorocethene is 0.005
mg/L or 5.0 ug/L. The trichloroethene concentration of 290 ug/L exceeds
the proposed MCL for trichloroethene (5.0 ug/L).

An explanation as to why trichloroethene concentrations upgradient
exceeded those downgradient cannot be validated based on available data.
However, two explanations can be offered for consideration. This site has
historically received a variety of wastes. During attempts to remove this
waste or cover it with fill, considerable debris was apparently scattered
around the outlying areas of the site, and, since the site's disturbance,
the upgradient sampling location may be receiving contaminants that are
originating from the scattered debris. Secondly, the upgradient sampling
location is somewhat downgradient from Site 4 - Current Dump Site which
could be contributing trichloroethene to the stream. Concentrations of
trichloroethene may become diluted by surface and ground water
contributions before reaching the Site 1 downgradient sampling location.

One soil sample was collec-. 4 from the far bank of the stream in an

undisturbed area and was submitted for analysis of PCB concentrations. All
PCBs were below the level of detection at this location.
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b. Site 1 - Downgradient

One surface water sample was collected downstream from Site 1
representing conditions of surface water possibly affected by seepage from
the 01d Dump (Plate 3). Temperature, salinity, pH, and specific
conductance were 5.5°C, 0.0%, 6.61, and 520 umhos/cm, respectively,
Purgeable halocarbons were detected downgradient of Site 1, however, each
concentration was consistently lower than those found upgradient of Site 1,
The purgeable halocarbons include 1,l-dichloroethane, at a concentration of
1.9 ug/L, trans-1,2-dichloroethene, at a concentration of 0.60 ug/L,
methylene chloride, at a concentration of 5.9 ug/L, and
trichloroflucromethane, at a concentration of 3.1 ug/L. Trichloroethene
was also present at 110 ug/L well above the detection limit of 0.60 ug/L.
At this concentration, trichloroethene is also well above the proposed MCL
of 5 ug/L.

Three soil sampies were collected from fill material adjacent to the
landfill and near the edge of the small stream which flows adjacent to Site
1, Chemical analyses revealed a detectable PCB 1254 concentration of 0,34
mg/kg and 0.06 mg/kg in two samples while the third sample had
concentrations of PCBs below the level of detection. These concentrations
are generally higher than the PCB concentrations found upgradient of Site 1.
During Stage 1 investigations, soil samples collected adjacent to the land
fi1l contained PCB and lead concentrations of 0.72 mg/kg and 76. mg/kg,
respectively., Levels of PCBs and lead were below the detection timits both
adjacent to the landfill and in the stream channel dur:ng Stage 1
investigations.

¢. Site 3 - Upgradient

One surface water sample was collected from a small pond immediately
upgradient of the tank farm to represent background conditions of the area
near Site 3 (Plate 3).

Temperature, salinity, and pH were measured at 7.5°C, 0.0%, and 7.40,
respectively, and were within expected background levels for these
parameters. Specific conductance was found to be slightly elevated at 680
umhos/¢cm. One purgeable halocarbon, trichlorofluoromethane, was detected
at this sampling location, at a concentration of 1,6 ug/L. Additionally,
petroleum hydrocarbons were detected at 4.4 mg/L.
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d. Site 3 - Downgradient

One surface water sample was collected from ponded surface water
adjacent to petroleum storage tanks (Plate 3). During sampling, no oil
sheen was noticed on the water surface and disturbed sediments released no
apparent petroleum products.

At the time of Stage 2 sampling, water temperature, pH, and salinity
were measured at 6.5°C, 7.2, and 0.0%, respectively and within expected
background levels. During Stage 1 and Stage 2 investigations, specific
conductance was found at 720 umhos/cm and 650 umhos/cm, respectively.
During Stage 2, purgeable halocarbons detected within the ponded area
include trans-1,2-dichloroethene, at a concentration of 0.43 ug/L, slightly
above the detection limit of 0.42 ug/L, and trichlorfluoromethane, at a
concentration of 3.2 ug/L. Additionally, trichloroethene was measured at
0.76 ug/L, slightly above the detection limit of 0.60 ug/L and below the
proposed MCL of 5 ug/L. ODuring Stage 1 sampling, TOX and o0il and grease
were found to be present at concentrations of 120 ug/L and 36 mg/L,
respectively.

e, Site 4 - Upgradient

One sample was collected from surface water flowing toward Site 4 from
the southwest and upgradient from the site to represent background
conditions r:ar Site 4 (Plate 3).

Temperature, salinity, pH, and specific conductivity were measured at
4.8°C, 0.0%, 6.60, and 360 umhos/cm, respectively. Only one purgeable
halocarbon, trichlorofluoromethane was detected upgradient of Site 4 at a
concentration of 1.1 ug/L, slightly above the detection limit of 0.44 ug/L.

f. Site 4 - Downgradient

One surface water sample was collected from water flowing from Site 4
in a swampy area approximately 25 feet north and downgradient of the site
(Plate 3). ,

Temperature and pH was measured at 4.0°C and 6.15. Salinity and
specific conductance were measured at 1.5% and 2500 umhos/cm, both higher
than those levels indicated upgradient., A portion of the increased
salinity and specific conductance are believed to be due to the effects of
sea spray. Of the three purgeable halocarbons detected downgradient,
1,1-dichloroethane, at a concentration of 1.9 ug/L, and methylene chloride,
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at a concentration of 5.1 ug/L, were elevated compared to those levels
upgradient which were below the limits of detection,
The trichlorofluoromethane concentration was only slightly greater
downgradient (3.1 ug/L) than upgradient (1.1 ug/L).

g. Site 8 - Upgradient

One surface water sample was collected upgradient above culverts
carrying a stream under the access road to the station from the east {Plate
3}. Temperature, salinity, pH, and specific conductance were 6.5°C, 0,0%,
7.51, and 325 umhos/cm respectively. Trichlorofluoromethane was measured
at 1.3 ug/L, slightly above the detection limit of 0.44 ug/L.

h. Site 8 - Downgradient

One surface water sampie was collected downgradient from the
wastewater discharge (Plate 3). The pH level of this sample was 7.09,
Purgeable halocarbon levels detected at this site include
trans-1,2-dichloroethane of 0.62 ug/L. (Detection 1imit of 0.42 ug/L),
trichlorofluoromethane of 1.5 ug/L, and trichloroethene of 1.5 ug/L. The
trichlorofluoromethane concentration was comparable to that found
upgradient. Primary ‘or Secondary Drinking Water Standards have not been
established for either of these purgeable halocarbons; however, the
proposed MCL for trichloroethene (5.0 ug/L) is well above the concentration
found downgradient of this site (1.5 ug/L). Results of Stage 1
investigations have previously indicated a TOX concentration of 180 ug/L at
this location.

1. Site 9 - Upgradient

One surface water sample was collected upgradient of the stream above
the disposal site (Plate 3). The level of pH (6.35) was only slightly
acidic. Temperature, salinity, and specific conductance of 4.2°C, 0.0%,
and 265 umhos/cm, respectively, were within expected normal conditions. No
purgeable halocarbons were detected at this site.

J. Site 9 - Downgradient
One water sample was collected near the mouth of a deeply incised
stream which empties into the Beaufort Sea, and which would receive

possible contaminants from the old dump site (Plate 3). The level of pH
(6.00) was lower than that measured upgradient (6.35).

47

8



o

59

Trichlorofluoromethane was measured at 1.2 ug/L, a concentration slightly
greater than that found upgradient where trichlorofluoromethane was below
the 1imit of detection (0.44 ug/L). During Stage 1, water samples collected
downgradient of the old dump site also indicated 190 ug/L. of TOX,

2. POW-3
a. Site 13

One surface water sample was collected from lagoon waters adjacent to
the site {(Plate 4). Temperature and pH were measured at 11.5°C and 7.40,
respectively, and were within expected normal background levels. Salinity
was elevated at 15.5% corresponding to elevated salinity during Stage 1
investigations (7.5%). Specific conductance was also elevated at 20,000
umhos/cm), as compared to those resuits of the Stage 1 investigations
showing 11,496 umhos/cm. No purgeable halocarbons were detected at this
site during Stage 2 investigations, despite those findings of the Stage 1l
investigations which indicated an elevated level of TOX (1100 ug/L). The
elevated TOX concentration is believed to be due to chloride interference
during TOX analysis. Likewise, the high salinity at this site contributes
significantly to the elevated specific conductance. Also, during Stage 1
investigations, lead concentrations were at the maximum level permitted
(0.05 mg/L) by the Primary Drinking Water Standards. Analysis of this
sample indicated no concentration of lead above the detection limit of 0.60
ug/L.

3, POuW-2

a, Site 16 - Upgradient

One surface water sample was collected from a location upgradient from
the dump site {Plate 5). Temperature and pH were measured at 6.8°C and
8.1. Salinity was measured at 13.0% while specific conductance was
elevated at 13,800 umhos/cm, reflecting the brackish water or sea spray
effects near the Beaufort Sea. Trichlorofluoromethane was measured at
0.67 ug/L, slightly above the detection limit of 0.44 ug/L. Analysis of
this sample revealed no levels of lead above the detection limit of 0.6
ug/L.

b, Site 16 - Downgradient

One surface water sample was collected from lagoon waters downgradient
of Site 16 and near the Beaufort Sea (Plate 5). Temperature, pH, salinity,

and specific conductance were measured at 5.5°C, 7.9, 15.1% and 15,000
umhos/cm. The elevated specific conductance and salinity represented

48



6 60

brackish conditions near the Beaufort Sea. Trichlorofiucromethane the only
purgeable halocarbon detected, was measured at a concentration of 0.53
ug/L, 's1ightly above the detection limit of 0.44 ug/L and below the
concentration of 0.67 ug/L found upgradient of the site. During Stage 1
sampling, moderately high levels of TOX (890 ug/L) were found downgradient
of the dump site and lead was elevated (0.03 mg/L} but below the Primary
Drinking Water Standard. The TOX concentrations can be attributed to the
relatively high salinity found at this site. Analysis of this sample
revealed no lead concentration above the limit of detection of 0.60 ug/L.

4, POW-1

a. Site 28 - Upgradient

One surface water sample was collected upgradient of the POL tank farm
(Plate 6). The level of pH was measured at 8.60. Temperature was measured
at 5.5°C, while other physical parameters including salinity and specific
conductance at 0.6% and 780 umhos/cm, respectively, were slightly elevated.
Trichlorofluoromethane was measured at 0.8 ug/L, slightly above the
detection 1imit of 0.44 ug/L while petroleum hydrocarbons were measured at
1.5 mg/L.

b. Site 28 - Downgradient

One surface water sample was collected from ponded water adjacent to
the dike and pad around the tank farm (Plate 6). Temperature was measured
at 5.7°C while salinity and specific conductance were measured at 0.4%, and
680 umhos/cm, respectively, and comparable to those levels found upgradient.
The level of pH was measured at 8.15. The purgeable halocarbon,
trichlorofluoromethane was measured at 0,76 ug/L which was slightly lower
than that measured upgradient (0.81 ug/L). Petroleum hydrocarbon
concentrations were slightly higher (2.0 mg/L) at this location compared to
1.5 mg/L detected upgradient. Levels of TOX (170 ug/L) and 0il and grease
(7 mg/L) were also reported at this location during Stage 1 sampling.

c. Site 3l

One water sample was collected from lagoon waters adjacent to the old
dump (Plate 6), Physical parameters measured included temperature, at
5.2°C, and pH at 8,10, Elevated levels of salinity at 2.53%, and specific
conductance at 25,200 umhos/cm. The elevated salinity and conductance is
a result of saline conditions created by the lagoon's direct connection
with the Beaufort Sea., Stage 1l results indicated a slightiy acidic
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condition with pH at 6.85, while specific conductance was 2414 umhos/cm.
Trfbh1orof1uoromethane was found at 0.73 ug/L slightly above the detection
limit of 0.44 ug/L. Stage 1 investigations revealed a moderately high
Tevel of TOX (950 ug/L) which accompanied the conductivity of 2414
umhos/cm,

d. Site 32 - Upgradient

One surface water sample was collected upgradient from Husky 01)
Company dump (Plate 6). Temperature and pH were measured at 4.3°C and
8.40, while salinity and specific conductance were found to be elevated at
2.8% and 3110 umhos/cm, respectively. The purgeable halocarbons
dibromochloromethane at a concentration of 0.65 ug/L, 1,2-dichloroethane at
a concentration of 2.3 ug/L, 1,2-dichloropropane at a concentration of 3.8
ug/L, methylene chloride at a concentration of 0.37 ug/L, and
tetrachioroethene at a concentration of 1.4 ug/L, were present at this
location upgradient from Site 32.

Samples for both Sites 32 and Site 40 were analyzed for eleven phenols.
A confirmation analysis was performed when phenols were detected during the
initial analysis. The initial analysis utilized a gas chromatograhic (GC)
procedure which would primarily indicate the presence of a phenol above a
given detection 1imit for that particular phenol. In some instances, this
procedure was insufficient for determining the actual phenol concentrations.
The confirmation analysis involved the use of gas chromatography (GC) and
mass spectroscopy (MS). The values obtained from the GC/MS confirmation
analysis generally were lower than those found in the initial GC analysis.
Accordingly, the data reported for phenols in Table 2 are a combination of
GC and GC/MS results.

The surface water sample was analyzed for eleven phenols, and only
one, pentachlorophenol (9,6 ug/L) was detectable during the confirmation
analysis,

e. Site 32 - Downgradient

One surface water sample was collected from a pond adjacent to the
site of the Husky 0i1 Company dump (Plate 6), The pH Tevel (8.60) was
slightly higher than the level measured upgradient (8.40). Temperature was
measured at 3.7°C. Salinity and specific conductance were both elevated at
2.8% and 2850 umhos/cm, respectively. During Stage 1 investigations, both
pH (9.2) and specific conductance (1856 umhos/cm) were also above
anticipated background levels. However, both downgradient specific
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conductance measurements were lower than that of the Stage 2 upgradient
specific conductance measurement, Purgeable halocarbons, excluding
trichlorofluoromethane, detected at this location were al} at levels lower
than those detected at the upgradient location. These halocarbons include
dibromochloromethane, at a concentration of 0.31 ug/L, l,2-dichloroethane,
at a concentration of 1.9 ug/t, 1,2-dichloropropane, at a concentration of
2.7 ug/L, and tetrachloroethene at a concentration of 1.1 ug/L. Methylene
chioride was below the 1imits of detection. The trichiorofluoromethane
concentration of 0.78 ug/L, was stightly above the 1imit of detection (0.44
ug/L) whereas trichlorofluoromethane was below the limit of detection in
the sample collected upgradient of the site. Analysis indicated a
concentration of 8400 ug/L TOX at this tocation during the Stage 1
investigation.

The surface water sample was analyzed for eleven phenols, only one
of which was detected during the confirmation analysis. Pentachlorophenogl
was found at 9.5 ug/L which is comparable to that found upgradient. The
phenol analysis data reported in Table 2, as explained earlier for Site 32
data, are a combination of gas chromatography and gas chromatography/mass
spectroscopy results,

5. LIZ-2

a. Site 40 - Upgradient

One surface water sample was collected upgradient of the active dump
in a small stream that flows near and through the dump (Plate 7).
Temperature, pH, salinity, and specific conductance were measured at 6.9°C,
7.65, 0.2% and 348 umhos/cm, respectively. Trichlorofluoromethane was
measured at a concentration of 1.4 ug/L. Trichloroethene measured at a
concentration of 2.1 ug/L, was less than the proposed MCL of 5.0 ug/L.

b. Site 40 - Downgradient

One surface water sample was collected from ponded water at the edge
of the dump and adjacent to the lagoon (Plate 7). Temperature and pH were
measured at 7.1°C and 7.05, respectively. Salinity (1.2%) and specific
conductance (1400 umhos/cm) were above expected background levels. An
elevated TOX concentration of 1400 ug/L, which paralleled the elevated
salinity, was measured at this location during the Stage 1 investigation,
A11 purgeable halocarbons, excluding trichloroethene were present at
greater concentrations at the downgradient location as compared to the
upgradient location. The downgradient purgeable halocarbons include

1,1-dichloroethane, at a concentration of 1.2 ug/L, 1,2-dichloropropane, at
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a concentration of 6.2 ug/L, methylene chloride, at a concentration of 6.4
ug/L, 1,1,1-trichloroethane at a concentration of 1.2 ug/L, and
trichlorofluoromethane at a concentration of 9.3 ug/L. Trichloroethene was
below the limits of detection at the downgradient location.

Two phenols were detected during confirmation analysis at this
downgradient location. Pentachlorophenol and phenol were detected at 4.4
ug/L and 7.2 ug/L, respectively.

c. Site 43 - Upgradient

One surface water sample was collected from a small lake located on
the uplands above the basin and upgradient of sites 42 and 44 (Plate 7).
Temperature, pH, salinity, and specific conductance were measured at 6.1°C,
8,00, 0.0% and 128 umhos/cm, respectively. No purgeable halocarbons were
detected at this upgradient location.

d. Site 43 - Downgradient

One surface water sample was collected downgradient of the old dump
from a depression in the tundra map (Plate 7). Temperature, pH, salinity,
and specific conductance were measured at 5.9°C, 7.90, 0.2%, and 357
umhos/cm, respectively, Trichlorofluoromethane was detected at a
concentration of 1.0 ug/L, slightly greater than the detection limit of
0.44 ug/L.

e. Site 44 - Downgradient

One surface water sample was collected from a small lake inside the
basin and downgradient from the most likely location for a dump in the
immediate vicinity. Temperature, pH, salinity, and specific conductance
were measured at 6.1°C, 7.85, 0.6%, and 770 umhos/cm, respectively. No
purgeable halocarbons were detected at this location.

6. Background Concentration

The only concentrations of organic indicator parameters, metals,
phenols, oil and grease, PCBs, and physical parameters available for use as
background concentrations at the DEW Line stations include the previous
Phase 11, Stage 1 study data (Dames & Moore, 1986) which are provided in
Appendix G and results from upgradient (control) locations sampled during
Phase Il, Stage 2. Generally, all upgradient sampling locations, where
appiicable, were used to represent background concentrations. Exceptions
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included Site 1 and Site 32 where water analysis results for each site
revealed higher levels of contamination upgradient than downgradient. The
sample location assumed to be upgradient of Site 32, in fact, may be
downgradient as it appears to be receiving minor contaminants from Site 32.

B. SIGNIFICANCE OF FINDINGS
Based on the results previously described, this section will estimate
the extent of contamination at 13 sites associated with DEW Line

installations located along the seacoast of the North Slope of Alaska, and
the risk to human health, if any, that the contamination poses,

1. BAR-M

a. Site 1 - 01d Dump Site

The analysis of water samples from the downgradient location at Site 1
revealed the presence of five organic contaminants; 1,l1-dichloroethane {1.9
ug/L), trans-1,2-dichloroethene (0.60 ug/L), methylene chloride (5.9 ug/L},
trichloroethene (110 ug/L), and trichlorofluoromethane (3.1 ug/L}. The
presence of these purgeable halocarbons, excluding trichloroethene, is
indicative of low level contamination. The concentrations of four of the
compounds were near the limits of detection for the analyses. The presence
of the fifth compound, trichloroethene, at the above concentration is,
however, indicative of contamination, especially as this compound has been
categorized by the USEPA as a possible human carcinogen. A1l five
contaminants may migrate off-base into the Beaufort Sea, but do not appear
to be potential contaminants of the potable freshwater supply.

Compared with the downgradient location the analysis of water samples
from the upgradient location at Site 1 indicated higher concentrations of
organic contaminants including bromomethane (15 ug/L), 1,1-dichloroethane
(4.1 ug/L), trans-1,2-dichloroethene (2.0 ug/L), methylene chloride (16
ug/L) 1,1,1-trichloroethane (1.1 ug/L), trichloroethene {290 ug/L), and
trichlorofluoromethane (4.6 ug/L). The presence of all the above purgeablie
halocarbons, with the exception of trichloroethene, were near the limits of
detection for the analyses. However, the presence of trichloroethene is
indicative of contamination as stated previously for the downgradient
sample. It is possible that these elevated concentrations dissipate or
become diluted as they migrate downgradient toward the Beaufort Sea. As
indicated by the lower concentrations downgradient of Site 1. Again, these
constituents do not appear to be potential contaminants of local potable
fresh water supplies.
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Results of the soils analyses indicate the presence of PCB 1254
downgradient of Site 1. The concentrations ranged from 0.06 to 0.34 mg/kg
which are near the level of detection (0.02 mg/kg) indicating lTow levels of
PCB contamination. PCBs were also measured at a concentration of 0.72
mg/kg during Stage 1 investigations. PCBs were not detected in the sample
collected upgradient from Site 1,

b, Site 3 - Waste Petroleum Disposal

The analysis of water samples from Site 3 revealed the presence of
four organic contaminants; trans-1,2-dichloroethene (0.43 ug/L),
trichloroethene {0.76 ug/L), trichlorofluoromethane (3.2 ug/L), and
petroleum hydrocarbon (2.2 ug/L). The presence of these organic compounds
are indicative of minor contamination, particularly since the
concentrations were near the 1imits of detection. The proposed MCL for
trichloroethene is 5.0 ug/L, and was not exceeded by the 0.74 ug/L
concentration at this site. It is believed that these minor concentrations
would dissipate with migration to below the Timit of detection at a short
distance from this site. Previous sampling results {(Stage 1) indicate oil
and grease at a concentration of 36 mg/L and TOX at a concentration of 1200
ug/L. The TOX concentration may be resulting from the influence of sea
spray. The upgradient sample indicated minor contamination by
trichlorofluoromethane (1.6 ug/L) and petroleum hydrocarbon (4.4 ug/L},
Seepage from these areas would possibly result in the contaminants
migrating downgradient to the Beaufort Sea and there does not appear to be
a potential for contamination of potable water supplies by either the
upgradient or downgradient contaminants.

¢. Site 4 - Current Dump Site

The analysis of water samples from the downgradient location at Site 4
revealed the presence of three organic contaminants: 1,l-dichloroethane
(1.9 ug/L), methylene chloride (5.1 ug/L), and trichlorofluoromethane (3.1
ug/L). The upgradient sample indicated oniy minor concentrations of
trichlorofluoromethane {1.3 ug/L). These concentrations were all near the
limits of detection indicating low contamination levels. All of these
contaminants may migrate to the Beaufort Sea, but they do not appear to be
potential contaminants of any potable water supply.

d. Site 8 - Drainage Cut Contamination

Analysis of water samples from the downgradient location at Site B
indicate the presence of three organic contaminants:

trans-1,2-dichloroethene (0.62 ug/L), trichloroethene (1.5 ug/L), and
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trichlorofluoromethane (1.5 ug/L}. Additionally, during Stage 1
investigations, TOX concentrations were measured at 180 ug/L indicating
moderate contamination of the surface water and reflecting the influence of
sea spray from the Beaufort Sea. Upgradient sampling results indicate only
minor concentrations of trichlorofluoromethane (1.3 ug/L). A1}
contaminants were near the level of detection indicating low contamination
Tevels. Contaminants from these areas would possibly migrate downgradient
to the Beaufort Sea and would not appear to affect any potable water

supply.
e, Site 9 - 01d Dump Site N.W.

Water samples analyzed from Site 9 revealed only minor concentrations
of trichlorofluoromethane (1.2 ug/L) downgradient of the site. This
concentration is near the limit of detection and, therefore, indicates a
Tow level of contamination. This contamination may migrate off base into
the Beaufort Sea.

Since potable water supplies for BAR-M are obtained from fresh water
lakes upgradient of the sites, human health is not directly affected by the
minor contamination detected in this investigation. There is a possibility
that these contaminants found at BAR-M may migrate off base into the
Beaufort Sea.

t

2. POW-3

a. Site 13 - 01d Dump Site East

Lead levels at the maximum concentration levels permitted by the
Primary Drinking Water Regulations and high TOX concentrations were
detected at this sample location during Stage 1 investigations. Contrary
to the Stage 1 results, Stage 2 results indicated no detectable levels of
purgeable halocarbons and no detectable levels of lead. Any seepage from
the dump site would appear to migrate off base and into the salt water
lagoon which 1s connected to the open sea. The potable water supply from
freshwater lakes is not affected by these contaminants; however, the Tagoon
environment may possibly be affected.

3. POW-2

a, Site 16

Water samples analyzed at Site 16 during Stage 2 investigations
revealed only minor contamination by trichlorofluoromethane at both the
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downgradient (0.53 ug/L} and upgradient (0.67 ug/L) sampling locaticns,
These concentrations were near the limit of detection. Eartier
investigations (Stage 1) revealed relatively high levels of TOX
(890 ug/L) and lead (0.03 mg/L). The TOX concentrations are likely
influenced by sea spray from the lagoon and Beaufort Sea. These
contaminants may be affecting lagoon waters and possibly migrating off base.
Freshwater lakes, the potable water supply, do not appear to be affected by
this site.

4. POW-1

a. Site 28 POL Storage Area

0i1 and grease at 7 mg/L and TOX at 170 ug/L detected during Stage 1
investigations and trichlorofluoromethane (0.7 ug/l downgradient, 0.08 ug/L
upgradient) and petroleum hydrocarbons (2.0 mg/L downgradient, 1.5 mg/L
upgradient) detected during Stage 2 investigations in the ponded water
adjacent to the POL storage pad, do not appear to be a potential source of
contamination to the potable water supply. TOX concentrations are most
likely influenced by salt water from sea spray. Contamination from this
. te could possibly drain northeast to the salt water lagoon adjacent to
the site or west and eventually north where it would drain into the
Beaufort Sea. The freshwater lake is approximately three-quarters of a
mile southwest of the site and does not appear to be threatened by any
contamination originating at the site.

b. Site 31 - 01d Dump Site

Water sample analysis from Site 31 revealed only minor concentrations
of trichlorofluoromethane (0.73 ug/L}, slightly above the timit of
detection, whereas Stage 1 analysis indicated TOX values of 950 ug/L.

C. Site 32 - Husky 0il1 Dump

The analysis of water samples collected from both (upgradient -
downgradient) of the pond adjacent to the Husky 0i1 Company dump (Site 32)
revealed low levels of five organic contaminants: dibromochloromethane
(0.65 - 0.31 ug/L), 1,2-dichloroethane (2.3 - 1.9 ug/L},
l,2-dichloropropane (3.8 - 2.7 ug/L), methylene chloride (0.37 - ND ug/L),
tetrachloroethene (1,4 - 1.1 ug/L), trichlorofluoromethane {0.78 - ND ug/L).
Additionally, moderate levels of pentachlorophenol (9.6-9.5 ug/L) were
detected during confirmation analysis. TOX (8400 ug/L) and phenols (25
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ug/L} were also detected during the earlier Stage 1 investigations. The
elevated TOX concentrations are most likely reflecting the influence of
salt water (sea spray). These contaminants may migrate off base to the
Beaufort Sea but they do not appear to be a potential contaminant of the
potable fresh water supply.

5. LIZ-2
a. Site 40 - Current Dump Site

Comparison of the analysis of water samples from Site 40 upgradient
with those from Site 40 downgradient indicate greater contamination below
the current dump site. Upgradient results revealed minor concentrations of
trichloroethene (2.1 ug/L), and trichlorofluoromethane (1.4 ug/L).
Analysis of the surface water sample collected downgradient of the current
dump revealed moderate levels of six organic contaminants and two
phenols: 1,1-dichloroethane (1.2 ug/L},1,2~dichloropropane (6.2 ug/L),
methylene chloride (17 ug/L), tetrachloroethene (6.4 ug/L),
1,1,1-trichloroethane (1.2 ug/L), trichloroflucromethane (9.3 ug/L),
pentachlorophenol (4.4 ug/L), and phenol (7.2 ug/L}. Water samples
collected from water ponded near the edge of the dump during Stage 1
investigations also had high levels of TOX (1400 ug/L), most likely
reflecting salt water influence, and phenols (13 ug/L). These
contaminants, by virtue of their location, could potentially migrate off
base and enter Kasegaluk Lagoon., It fs unlikely that the station water
supply would be affected by this site.

b,  Site 43 and 44 - 01d Dump Site North and Suspected Dump Site

Analysis of water samples collected during Stage 2 revealed
contaminants only downgradient from Site 43. The sample was collected from
a small lake nearest Site 43 and it was believed that any contamination
from either Site 43 or Site 44 would ultimately migrate to this lake.
Analysis of this sample revealed only a minor concentration of
trichlorofluoromethane (1.0 ug/L) only. Samples collected at Site 44 and
upgradient of Site 43 reveal no detectable contaminants. The water samples
collected during Stage 1 investigations from both of these sites revealed
elevated TOX values (130 ug/L and 150 ug/L), relecting sea spray influence.
Although the water supply does not appear to be threatened by this
contaminant, the possibility exists that the contaminant may migrate off
base and affect the Kasegaluk Lagoon,
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Y. ALTERNATIVE MEASURES AND CONCLUSIONS

Based on the surface water and soil analysis results from Phase II,
Stage 1 and Phase II, Stage 2 investigations, it is evident that none of
the five DEW Line statifons present any immediate potential for human health
hazards. Although most sites within the stations indicate minor
contamination, all are downgradient of potable water supplies. One site,
however, does exhibit concentrations of trichlorocethene well above levels
expected for background. Trichloroethene was detected at higher
concentrations upgradient of this site than downgradient, Trichloroethene
has been defined by the USEPA as a possible human carcinogen. Additional
investigations may be necessary to better define the source of this
contaminant. Further investigations of the remaining 12 sites does not
appear to be warranted.

A.  ALTERNATIVE MEASURES

1. BAR-M

a, Site 1 - 01d Dump Site

Analysis of water samples from Site 1, the old dump site, revealed
levels of trichlorocethene concentrations above expected background levels
at both the upgradient sample location and the downgradient sample location.
Furthermore, trichloroethene concentrations at the upgradient sample
location {290 ug/L) were higher than those concentrations detected
downgradient (110 ug/L) indicating a possible unidentified source of
contamination. As of January 9, 1989, a maximum contaminant level (MCL) of
5.0 ug/L will be in effect and trichloroethene will be incorporated into
the NPDHWRs,

To better define the source of this contamination, additional sample
collection and analysis for volatile halocarbons should be undertaken,
Surface water and sediment samples should be collected from three locations
approximately 300 feet west of the Site 1 upgradient sample location to
test for possible contaminant migration from the current dump site (Site 4).
Also three surface water and sediment samples should be taken at locations
approximately 300 feet south of the Site 1 upgradient sample location to
test for possible contaminant migration from the BAR-M central facilities.
Three surface water and sediment samples, located at 100-foot intervals
downgradient of the Stage 2 sampling locations, should be collected to
detect contaminant concentrations downgradient of this site and prior to
flow into the ocean.
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2. POW-1

a, Site 31

Presently, the physical and chemical parameters measured during Stages
1 and 2 do not indicate that this site 1s contributing to environmental
pollution. However, archival photographs reviewed by Alaska Department of
Environmental Conservation (ADEC) indicate that a large number of 55 gallon
drums were buried at this site. An additional records search could be used
to provide more specific information regarding the existence and location
of these drums.

B.  CONCLUSIONS

This section contains a summary of the conclusions reached after
completion of Stage 2 of the IRP. Recommendations for additional
investigation and actfon are given in Section VI, and attendant costs are
presented under separate cover in Appendix J.

The potential for contamination at DEW Line is moderated by the
absence of refueling and defueling as part of the station’s mission and by
the fact that an ongoing clean-up program has been fn effect for the past
several years,

The potential for risk to potable water supplies is smalil because
fresh water lakes are used as a potable source rather than ground water,
These lakes are located inland and, hence, upgradient of the dump sites,
Trichloroethene concentrations were present both upgradient and down-
gradient of Site 1. Site 32 had concentrations of dibromochloromethane,
1,2-dichYoroethane, 1,2-dichloropropane, methylene chloride, tetrachloro-
ethene, and trichlorofluoromethane all slightly above expected background
Tevels. Similarly Site 1 had levels of bromomethane, 1,1-dichloroethane,
trans-1,2-dichloroethene, methylene chloride, 1,1,1-trichloroethane, and
thriclorofluoromethane above expected background concentrations in addition
to the high concentrations of trichloroethene previously described. PCBs
were found at low concentrations in sofls at Site 1 during both Stage 1 and
Stage 2 investigations.

Stage 2 results also indicated organic contaminants at Sites 3, 32,
and 40 sTightly above expected background concentrations.
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Stage 1 water analyses consistently detected high levels {130 ug/L to
8400 ug/L) of TOX {total organic halogens) at all five stations. This is
most 1ikely the result of salt water (sea spray) influence. The highest
total value of purgeable halocarbons detected during Stage 2 investigations
for any one site (excluding Site 1) was only 41.3 ug/L which occurred
downgradient of Site 40 and disagrees with a Stage 1 TOX concentration of
1400 ug/L. Stage 1 analysis at Site 32 revealed a TOX concentration of
8400 ug/L while Stage 2 analysis resulted to total purgeable halocarbons of
only 6.79 ug/L.

Low levels of trichlorofluoromethane were generally persistent
throughout the DEW Line stations during Stage 2 investigations.
Concentrations ranged from a high of 9.3 ug/L downgradient from Site 40 to
levels near or below the limit of detection {(0.44 ug/L) elsewhere.
Furthermore, trichlorofluoromethane was consistently present in samples
when all other purgeable halocarbons were below the 1imits of detection.
The laboratory that performed the analysis on water samples does not
utilize trichlorofluoromethane as a solvent or refrigerant and the method
blanks analyzed had no detectable concentrations of this halocarbon.
However, trichlorofluoromethane is commonly used as a refrigerant. When
trichlorofluoromethane is present in an environment which does not promote
volatilization, it will remain detectable for some time. The low levels of
trichlorofluoromethane detected at the DEW Line Stations do not present an
immediate hazard to human health,

The levels of o0il and grease detected at Site 3 and Site 28 during
Stage 1 analysis parallel those levels of petroleum hydrocarbon detected
during Stage 2 investigations at the same locations. The presence of oil
and grease/petroleum hydrocarbons is most likely resulted from the
inadvertent spillage and seepage of petroleum products within the POL
storage area and from the waste disposal area (Site 3). As stated earlfer,
any of these contaminants migrating off site are not expected to present a
hazard to human health,

Analysis of water samples collected during Stage 1 investigations
indicated lead concentrations of 50 ug/L at Site 13 and 30 ug/L at Site 16.
In contrast, analysis of water samples collected during Stage 2 failed to
detect lead concentrations above the limit of detection (0.6 ug/L).
Analytical procedures differed from Stage 1 to Stage 2 samples with a more
sophisticated or refined procedure apptied to Stage 2 samples. Therefore,
Stage 2 results are considered more reliable and, accordingly, lead is
considered not to be detectable at Site 13 and Site 16.
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Certain hydrologic and geologic conditions at the DEW Line stations
may promote lateral transport of contaminants off site. These include
moderately low permeability soils, and impermeable permafrost layer
occurring only several feet below ground surface, and surface drainage of
many of the sites into the seas or lagoons. Sites 1, 4, 8, 9, 13, 16, 31,
32, 40, 43, and 44 have a higher probability of discharging contaminants
off site.
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VI. RECOMMENDATIONS

The recommendations presented in this section primarily serve to
identify site(s) at which further action is deemed warranted.

A.  SITES WHERE FURTHER ACTIONS ARE DEEMED UNWARRANTED

Based on the results of sampling and analysis of water and soil
samples at the DEW Line stations, it is recommended that no further
investigations be considered at Sites 3, 4, 8, 9, 13, 16, 28, 31, 32, 40,
43, and 44,
B.  SITES WARRANTING FURTHER INVESTIGATION

1. BAR-M

a. Site 1

It is recommended that three surface water and sediment samples be
collected 300 feet west of the upgradient Site 1 sample Tocation and three
surface water and soil samples be collected 300 feet south of the
upgradient Site 1 sample location. Also, three surface water and sediment
samples at 100-foot intervals downgradient from the Stage 2 sampling
lTocation should be collected to determine contaminant concentrations
downgradient of Site 1 and prior to discharge into the ocean. The purpose
of this sampling effort is to -define the source or sources from which
trichloroethene is originating upgradient of Site 1 during Stage 2
investigations. These samples should be analyzed for volatile halccarbons
(USEPA 601),

2. POW-1

a. Site 31

A further records search is recommended to investigate the possibility
of 55-gallon drums reportedly buried in this landfill. The records search
should encompass review of archival photographs and interviews with ADEC
personnel who have knowledge of this site.

Subsequent to the findings of the Phase II, Stage 2, additiona)
information became available on specific site conditions of the DEW Line
Stations. This information is based, in part, on site visits conducted
during August, 1987 by personnel from the USEPA Region I, ADEC, and
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USAFOEHL, and recently discovered historical aerial photographs and other
agency file data. In the interest of completeness, a generalization of
their recommendations are presented here, Many of the recommendations fall
into Phase IV, remediation, activities.

1. BAR-M

a. Site l

Erosion control along the ocean shoreline east of the landfill is
recommended to inhibit the potential for contaminants to enter the sea.

b. Site 3
Additional sampling is recommended to quantify the extent of spillage

resulting from the reported break in the dike wall surrounding the POL
storage tanks.

c. Site 4
Drainage diversion around the landfill area as well as additional
sediment and water samples to characterize leachate are recommended for

this site,

2. POW-3

a. Site 13

A transformer spill and improper storage of solvents and paint
thinners in a shed were Jocated during the 1987 site visit. Sampling of
the spill for PCB's and proper handling and disposal of the solvents and
thinners have been recommended.

3. POW-1

a. Site 28

Additional sampling has been recommended to investigate a reported
fuel spill on the south side of the old Husky oil tanks located at the west
end of the airstrip.
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b, Site 32

Additional investigations to determine if this landfill is adversely
impacting the environment as well as repair of the cover over the fill have
been recommended.

4, LIZ-2

a. Site 40

Drainage diversion around the landfill to prevent leachate generation
of the fil1l material is recommended.
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DEFINITIONS, NOMENCLATURE, AND UNITS OF MEASUREMENT

AAC
AFB

alluvium

alluvial fan

aquifer

aquiciude

aquitard

aromatic

artesian

as N

AVGAS
Bromomethane
cm/sec

cone of
depression

conglomerate

Alaskan Air Command
Air Force Base

Unconsolidated sediments deposited during
comparatively recent geologic time by a stream or other
body of running water.

Alluvial material deposited as a cone or fan at the
base of a mountain slope.

A geologic formation, group of formations, or part of
a formation that is capable of yielding water to a well
or spring.

A body of relatively impermeable rock that is capable
of abserbing water slowly but functions as an upper or
lower boundary of an aquifer and does not transmit
ground water rapidly encugh to supply a well or spring.

A confining bed that retards but does not prevent the
flow of water to or from an adjacent aquifer,

Designating cyclic organic compounds characterized by
@ high degree of stability in spite of their apparent
unsaturated bonds and best exemplified by benzene and
related structures, but also evident in other compounds,
Ground water confined under hydrostatic pressure.

As weight of nitrogen

Aviation gasoline

CH3Br (Methyl bromide)

Centimeter(s) per second

A depressfon in the potentiometric surface of a body
of water that has the shape of an inverted cone and
develops around a well from which water is being
withdrawn,

The consolidated equivalent of gravel, both in size

range and in the essential roundness and sorting of its
constituent particles.

A-1
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{retaceous

DEQPPM

DESEP

Devonian

DEW

1,1-Dichloro-
ethane

1,2-Dichloro-
ethane

trans-1,2-
Dichloroethene

2,4-Dichloro-
phenol

1,2-Dichloro-
propane

2,4-Dimethyl-
phenol

2,4-Dinitro-
phenol

D0D

downgradient

effluent

FSI
ft

A period of geologic time thought to have covered the
span between 144 and 66.4 million years ago. Also, the
corresponding system of rocks.

Defense Environmental Quality Program Policy
Memorandum

Civil Engineering/Environmental Planning

A period of geologic time thought to have covered the
span between 408 and 360 million years ago. Also, the
corresponding system of rocks.

Distant Early Warning

CH3CHCl2 (Ethylidene chloride)
C1CH2CH2CY1 (Ethylene dichloride)
CHCICHC1 (Dichloroethylene)
C12CgH30H

CH3CHCICH2CY (Propylene dichloride)
(CH3)2CEH30H

CsH30H(NO2) 2

Department of Defense

In the direction of decreasing hydraulic static head;
the direction in which ground water flows.

A liquid waste discharge from a manufacturing or
treatment process, in its natural state, or partially or
completely treated, that discharges into the
environment,

Degrees Fahrenheit

Felec Services, Inc.

Foot, feet



gpd/ft

gpm
HNU

hydraulic
gradient
in

IRP

Jurassic

LEL

Methylene
Chloride

2-Methyl-4,6-
Dinitrophenol

mg/g
mg/L
m]
ug/g
ug/L
MOGAS

monitor well

ms1
2-Nitrophenol
No,

NPDES

OEHL

Gallon(s) per day per foot
Gallon(s) per minute

A type of photoionization detector for measurement of
organic vapors

In an aquifer, the rate of change of pressure head per
unit of distance of flow at a given point and in a
given direction.

Inch, inches

Installation Restoration Program

A period of geologic time thought to have covered the
span between 208 and 144 million years ago. Also, the
corresponding system of rocks.

Lower explosive limit

CH2C1 (methylene dichloride)
CH3CGH30H(NO2) 2

Milligram(s) per gram
Milligram(s) per liter
Milliliter(s)
Microgram(s) per gram
Microgram(s) per 1iter
Motor gasoline

A well used to measure ground water levels and to
obtain samples,

Mean sea level

NO2CgH40H

Number

National Pollutant Discharge Elimination System

Occupational and Environmental Health Laboratory

A-3
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OEHL/TS
Pentachloro-
phenol

pH

Phenol
PCB
PCBs
PDWS

percolation

permafrost

permeability

Petroleum
Hydrocarbons

phenols

Pleistocene

POL

porosity

Occupational and Environmental Health Laboratory/
Technical Services

CeC150H (PCP)

Negative logarithm of hydrogen ion concentration;
measurement of acids and bases,

CgH30H A class of aromatic organic compounds in which
one or more hydroxy groups are attached directly to the
benzene ring.

Polychlorinated biphenyl; highly toxic to aquatic
life; PCBs persist in the environment for long periods
of time and are biologically accumulative.

Polychlorinated biphenyls
Primary drinking water standard(s)

Movement of moisture by gravity or hydrostatic
pressure through interstices of unsaturated rock or
soil.

Any soil, subsoil, or other surficial deposit, or even
bedrock, occurring in arctic or subarctic regions at a
variable depth beneath the earth's surface in which a
temperature below freezing has existed continuously for
2 years to tens of thousands of years.

The property or capacity of a porous rock, sediment,
or soil for transmitting a fluid without impairment of
the structure of the medium; it is a measure of the
relative ease of fluid flow under unequal pressure.

An indicator parameter used to assess hydrocarbons
from petroleum sources,

Any of various acidic compounds analogous to phenol
and regarded as hydroxyl derivatives of aromatic
hydrocarbons.

An epoch of geologic time thought to have covered the
span between 1,6 million and 10,000 years ago.

Petroleum, oil and lubricants
The property of a-rock, soil, or other material of

containing interstices.
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potentiometric

surface

ppm
Precambrian
age

PVC

qQc
RCRA
Recent

specifiic
capacity

specific
conductivity
STP

TAC
TAC/NORAD

TCE
TDS

Tertiary

Tetrachloro-
ethene

TFWC
ToC
TOX

An imaginary surface representing the static head of
ground water and defined by the level to which water
will rise in a well,

Part(s) per million

Geologic time before the beginning of the Paleozoic:
it is equivalent to about 99 percent of geologic time
and ended approximately 570 million years ago.

Polyvinyl chloride

Quality control

Resource Conservation and Recovery Act

An epoch of geologic time thought to have covered the
last 10,000 years,

The rate of discharge of a water well per unit of
drawdown, commonly expressed as gallons per minute per
foot.

With reference to the movement of water in soil, a
factor expressing the volume of transported water per
unit of time in a given area.

Sewage treatment plant

Tactical Air Command

Tactical Air Command/North American Air Defense
Command

Trichloroethylene

Total dissolved solids

The first period of the Cenozoic era, thought to have
covered the span of time between 66 and 3 to 2 mi1lion
years ago,

CClacCly

Tactical Fighter Weapons Center
Total organic carbon

Total organic halogens
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transmissivity The rate at which water is transmitted through a umt
width under a unit hydraulic gradient,

1,1,1-Tri- CH3CC13 (Methyl chloroform)

chloroethane

Trichloro- CHC1:CClz (Trichioroethylene)

ethene

Trichloro- CC13F (Fluorotrichloromethane)

fluoromethane

2,4,6-Tri- CgH2C130H

chlorophenol

USAF United States Air Force

USEPA United States Environmental Protection Agency

USGS United States Geological Survey

water table That surface of a body of unconfined ground water at

which the pressure is equal to that of the atmosphere.
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3 Jo W00
INSTALLATION RESTORATION PROGRAM
PHASE II - CONFIRMATION/QUANTIFICATION (STAGE 2)

Defense Early Warning (DEW) Line Sites
BAR-M, POW-3, POW-2, POW-1, L1Z-2

I. DESCRIPTION OF WORK

The overall objective of the Phase Il investigation is to define the
magnitude, extent, direction and rate of movement of identified contami-
nants. A series of staged field investigations may be required to meet this
objective.

During the initial survey (Stage 1) performed at the DEW Line sites, a
total of thirteen sites on five stations were investigated: BAR-M, Sites 1,
3, 4, B8 and 9; POW-3, Site 13; POW-2, Site 16, POw-1, Sites 28, 31, and 32;
and LIZ-2, Sites 40, 43, and 44. Samples of surficial soil and surface water
were analyzed for basic screening parameters (i.e., Total Organic Carbon,
Total Organic Halogens, etc.).

This Stage 2 effort will build on the information gathered for all the
sites previously investigated in Stage 1 to completely characterize site
contamination. Additional water and scil samples will be obtained, and
specific chemical analyses (i.e., volatile halocarbons by gas chromatography,
etc.) performed to identify any contamination present at the sites.

The purpose of this task is to undertake a field investigation at DEW Line
Sites, Alaska: (1) to confirm the presence of suspected contamination within
the specified areas of investigation; (2) to determine the magnitude of
contamination and the potential for migration of those contaminants in the
various environmental media; (3) identify public health and environmental
hazards of migrating pollutants based on State or Federal standards for those
contaminants; and (4) delineate additional investigations required beyond this
stage to reach the Phase II objectives.

The Phase I and Phase II, Stage 1 IRP Reports (mailed under separate
cover) incorporate the background, description and previous studies of all the
sites for this task. To accomplish this survey effort, the contractor shall
take the following actions:

A. Technical Operations Plan

Develop a Technical Operations Plan {TOP) based on the technical
requirements specified in this task description for the proposed work
_effort. (See Sequence No. 19, Item VI below). This plan shall be explicit
with regard to field procedures., The format for the TOP is provided under
separate cover. The TOP shall be mailed to the USAFOEHL POC within two (2)
weeks alter Notice to Proceed for this delivery order.
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B. Health and Safety

Page 4 of 15

Comply with USAF, OSHA, EPA, state and local health and safety
regulations regarding the proposed work effort. Use EPA guidelines for
designating the appropriate levels of protection at study sites. Prepare a
written Health and Safety Plan for the proposed work effort and coordinate it
directly with applicable regulatory agencles prior to commencing field
operations (i.e., drilling and sampling) as specified in Sequence No. 7, Item
VI below)., Provide an information copy of the Health and Safety Plan to the
USAFOEHL after cocrdination with the regulatory agencies.

C. General Field Work
1. Sampling and Analysis

a. Monitor ambjent air dwring all sampling work with a
photoionization meter or equivalent organic vapor detector to identify the
generation of potentially hazardous and/or toxic vapors or gaqes. Include zir
monitoring results in the sampling logs.

b. Strictly comply with the sampling techniques, maximum holding
times, and preservation of samples as apecified in the following references:
Standard Methods for the Examination of Water and Wastewater, 16th Edition
(1985), pages 37-44; ASTM, Section 11, Water and Environmental Technology:
Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846,
2nd Edition (USEPA, 19B84); and Methods for Chemical Analysis of Waters and
Wastes, EPA Manual 600/4~79-020, pages xi1ii to xix (1983). All chemical
analyses (water and soil) shall meet the required limits of detection for the
applicable EPA method identified in Appendix 1.

¢. Split all water and soil samples. Analyze one set and
immediately ship (within 24 hours) the other set-of samples through overnight
delivery to:
USAFQEHL/SA
Bldg 140
Brooks AFB TX 78235-5501

Include the following information with the samples sent to
the USAFOEHL:

(?) Purpose of sample (analyte and sample group)
(2) 1Installation name (base)

(3) Sample number

(4) Source/location of sample

(5) Contract Task Numbers and Title of Project
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(6) Method of collection {baller, suction pump, air-1ift
pump, etc.)

(7) Volumes removed before sample taken

(8) Special Conditions (use of surrogate standard, special
nonstandard preservations, etc.)

‘ {9) Preservatives used
(10) Date and time collected
(11) Collector's name or initials

Forward this information with each sample by properly
completing an AF Form 2752A "Environmental Sampling Data" and/or AF Form 27528
"Environmental Sampling Data ~ Trace Organies", working copies of which have
been provided under separate cover. Label each sample container to reflect
the data in (1), (2), (3), (W), (9), (10), and {11). In addition, copies of
fleld logs documenting sample collection should accompany the samples.

Maintain chain~of-custody records for all samples, field
blanks, and quality control samples.

d. Analyze an additional 10% of all samples, for each parameter,
for field quality control purposes (field duplicates), as indicated in
Apendix 1. Include all quality control procedures and data in draft and
final reports. Duplicates shall be indistinguishable from other analytical
samples so that the analytical personnel cannot determine which Samples are
duplicates.

e, For those methods which employ gas chromatography (GC) as the
analytical technique ({.e., E602, SW8080, etc.) positive confirmation of
identity {s required for all analytes having concentrations higher than the
Method Detection Limit (MDL); confirm positive concentrations by second-column
GC. Analytes which cannot be confirmed will be reported as "Not Detected" in
the body of the report. Include the results of all second-column GC
confirmational analyses in the report appendix along with other raw analytical

data. Base the quantification of confirmed analytes upon the first-column
analysais,

The maximum number of second-column confirmational analyses shall
not exceed fifty percent (50%) of actual number of field samples (to ineclude
field QA/QC samples). The total number of samples for each GC method listed
in Apperdix 1 Includes this allowance.

f. Analyze water and soil samples collected as specified in
Section D for those parameters summarized in .A-pendix 3. The required

detection 1imits and methods for these analyses are delineated in ADnen—
dix 1.
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g. All chemical/physical analyses shall conform to state and
other applicable federal and local regulatory agency legal requirements. If a
regulatory agency requires that an analysis or analyses be performed in a
certified laboratory, assure compliance with the requirement by furnishing
documentation showing laboratory certification with the first analyses results
to USAFOEHL/TS.

2. Decontamination Procedures

Decontaminate all sampling equipment prior to use and between
samples to avold cross contamination. Wash equipment with a laboratory-grade
detergent followed by clean water, solvent (methanol) and distilled water
rinses, Allow sufficient time for the solvent to evaporate and the equlpment
to dry completely.

3. Plot and map all field data collected for each site. Identify or
estimate the nature of contamination and the magnitude and potential for
contaminant flow within each site to receiving streams and groundwater.

D. Specific Site Work

In addition to items delineated above, conduct the following specific
actions at the sites listed below:

1. Bar M
a. Site 1
(1) Collect three surface soil samples from the fill material
near the edge of the small stream sampled during Stage 1. Collect one
background soil sample from a nearby undisturbed area. Analyze each sample (4
total) for PCBs.

(2) Collect one surface water sample upgradient of the
dump. Collect one surface water sample downgradient of the dump. Analyze
both -samples for volatile halocarbons (E601) and PCBs.

b. Site 3
Collect one surface water sample downgradient of the site and
one upgradient. Analyze the samples for volatile halocarbons (E601) and
petroleum hydrocarbons. ’
c. Site d
Collect one surface water sample upgradient of the site and
one downgradient of the site. Analyze both samples for volatile halocarbons
(E601) and PCBs. ’
d. Site 8

Collect one surface water sample downgradient of the site and
one upgradient. Analyze both samples for volatile halocarbons {E601).

y
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e. Site 9

Collect one surface water sample downgradient of the site and
one upgradient. Analyze both samples for volatile halocarbons (E601).

2. POW-3
Site 13

Collect one surface water sample from the lagoon adjacent to
the site. Analyze the sample for volatile halocarbons (E601) and lead.

3. POW-2
Site 16
Collect one surface water sample from the lagoon adjacent to
the site and one surface water sample upgradient from the site. Analyze both
samples for volatile halocarbons (E601) and lead.
4, POW-1
a. Site 28

Collect one surface water sample from the pond adjacent to the
site and one surface water sample upgradient from the site. Analyze both
samples for volatile halocarbons {£601) and petroleum hydrocarbons.

b. Site 31

Collect one surface water sample from the lagoon adjacent to
the site. Analyze the sample for volatile halocarbons.

c. Site 32

Collect one surface water sample from the pond adjacent to the
dump and one surface water sample upgradient of the dump. Analyze both
samples for volatile halocarbons (E601) and phenols (E604).

5. LIZ-2
a. Site 40

Collect one surface water sample from the pond adjacent to the
active dump and one surface water sample upgradient of the dump. Analyze both
samples for volatile halocarbons (E601) and phenols (E604).

b. Site 43 '

Collect one surface water sample downgradient from the site
and one upgradient. Analyze both samples for volatile halocarbons (E601).
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Collect one surface water sample downgradient from the site.
Analyze the sample for volatile halocarbons (E601).

E. General Site Guidance

1. Be cognizant of and observe the AF station rules and regulaticns
while working in the area.

2. A minimum of 7 days advance notice prior to arrival on a
station/site must be given to the AAC/SGPB. Clearance must be granted prior
tc arrival at the station.

F. Data Review

1. Tabulate field and analytical laboratory results, including field
and laboratory parameters and QA/QC data, and incorporate them into the next
monthly R&D Status Reports to be forwarded to the USAFOEHL. 1In addition to
the results, report the following: the time and dates for sample collection,
extraction (if applicable) and analysis; the methods used and method detection
1imits dchieved; a cross-reference for laboratory sample numbers and field
sample numbers; a cross-reference of field sample numbers to sites; and
include the chain-of-custody form for those sample data.

2. Upon completion of all analyses, tabulate and incorporate all
results into an Informal Technical Information Report (Sequence No. 3, Item VI
below) and forward the report to USAFOEHL for review prior to submission of
the draft report.

3. Immediately report to the USAFOEHL Program Manager via telephone,
data‘results generated during this investigation which indicate a potential
health risk (for example, contaminated drinking water). Follow the telephone
notification with a written notice and lab raw data f(e. g., chromatograms,
ete. ) within three days.

G. Reporting

1. Prepare a draft report dellneating all findings of this fileld
investigation and forward it to the USAFOEHL (as specified in Sequence No. y,
Item VI below) for Air Force review and comment. Draft reports are considered
"drafts” only in the sense that they have not been reviewed and approved by
Alr Force officials. In all other respects, "drafis" must be complete, in the
proper format, and free of grammatical and typographical errors. Include a
discussion of the regional/site specific hydrology, water quality and soil
analysis results, and laboratory and field QA/QC information. Follow the
USAFOEHL supplied format (mailed under separate cover). The format is an
integral part of this delivery order,

2. Results, conclusions and recommendations concerning the sites
listed in this task which were produced in the technical report(s) of the
previous staged work of IRP Phase II (mailed under separate cover), shall be

6
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used in the data reduction to plot any trends and arrive at the conclusions
and recommendatjons of this effort's technical report (Sequence 4, Item VI
below). The technical report of this effort shall be accomplished so that the
report will reflect the combined up-to-date trend of each of the IRP Phase 11
8ites listed herein.

3. In the results section, include water and soll analysis results,
field quality control sample data, internal laboratory quality controlled data
(1ab blanks, lab spikes, and lab duplicates), and laboratory quality assurance
information. Provide second column confirmation results and include which
columns were used, the conditions existing, and retention times. Summarize
the specific collection techniques, analytical method, holding time, and limit
of detection for each analyte (Standard Methods, EPA, etc.) in the Appendix.

4, Make estimates of the magnitude, extent and direction which
detected contaminants are moving. Identify potential environmental
consequences of discovered contamination, where known, dased upon State or
Federal standards.

5. In the recommendation section, address each site and list them by
category:

a. Category 1 consists of sites where no further action
(including remedial action) 1s required. Data for these sites are considered
sufficient to rule out unacceptable public health or environmental hazards.

b. Category II sites are those requiring additional Phase II
effort to determine the direction, magnitude, rate of movement and extent of
detected contaminants. Identify potential environmental consequences of
discovered contamination, where known.

¢. Category III sites are those that will require remedial
actions (ready for IRP Phase IV). 1In the recommendations for Category III
sites, include any possible influence on sites in Categories I and/or II due
to their connection with the same hydrological system, Clearly satate any
dependency between sites in different categories. Include a list of candidate
remedial action alternatives, including Long Term Monitoring (LTM) as remedial
action, and the corresponding rationale that should be considered in selecting
the remedial action for a given aite. List all alternatives that could
potentially bring the site into compliance with environmental standards, For
contaminants that de not have standards, EPA recommended safe levels for
noncarcinogens (Health Advisory or Suggested-No~Adverse-Response Levels) and
target levels for carcinogens (1 x 10-* cancer risk level) may be used.
Unless specifically requested, do not perform any cost analyses, including a
cost/benefit review for remedial action alternatives. However, in those
situations where field survey data indicate immediate corrective action is
necessary, present specific, detalled recommendations.

For each category above, summarize the results of field data,
environmental or regulatory criteria, or other pertinent information
supporting conclusions and recommendations.
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6. Provide cost estimates by iine item for future efforts reconnended
for Category 1I sites and LTM Category I1I sites. Submit these estimates
concurrently with the approved final technical report in a separately bound
document. For Category I1 sites, develop detailed site-specific estimates
using prioritized costing format ({,e., cost of conducting the required work
on: the highest priority site only; the first two nighest priority sites
only; the first three highest priority sites only; etc., until all required
work is discretely costed) for the proposed work effort. The Air Force
determines the priority of sites by using contractor recommendations as a
decision basis. Consider the type of contaminants, their magnitude, the
direction and rate of thelr migration, and their subsequent potential for
environmental and health consequences when prioritizing sites, For Category
171 sites slated for long-term monitoring, develop site-specific estimates
which detail the costs associated with annual sample collections and
laboratory chemical analyses of surface water. Only the cost requirement
outlined in Sequence No. 2, Item VI, need be submitted.

H. Meetings

The contractor's project leader shall attend one meeting to take place
at a time to be specified by the USAFOEHL. This meeting shall last for a
duration of two elight hour days. Meeting location is anticipated to be
Anchorage AK. ‘

11, SITE LOCATIONS AND DATES:

Bar-M
POW-3
POW=2
POW-1
LIZ-2

Datea to be established.
11I. COMMAND SUPPORT:

A. Provide the contractor with existing engineering plans, drawings,
diagrams, aerial photographs, etc., &3 needed to evaluate sites under
investigation.

B. Provide escort into restricted areas.

C. Arrange for and have available prior to the start-up of field work,
the following services, materials, work space, and {tems of equipment to

support the contractor conducting the survey:

Personnel identification badges and vehicle passes and/or entry
permits.
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IV. GOVERNMENT FURNISHED PROPERTY: None

V. GOVERNMENT POINTS OF CONTACT:

1. USAFOEHL Program Manager 2. MAJCOM Monitor
Ms Dee A. Sanders Lt Col David A. Nuss
USAFOEHL/TSS AAC/SGPB
Brooks AFB TX 78235-5501 Elmendorf AFB AK 99506~5000
(512) 536-2158 . : (907) 552-4282
AUTOVON 240-2158/2159 AUTOVON 317-552-4282

1-800-821-4528

Vi. In addition to sequence numbers 1, 5 and 11 listed in Attachment 1 to the
contract, and which apply to all orders, the aequence numbers listed below are
applicable to this order. Also shown are dates applicable to this order.

Sequence No. Para No. Block 10  Block 11 Block 12 Block 13  Block 14

{TOP)* I.A OTIME 86AUG04 B6AVUGO4 15

7 (Health & I.B OTIME 86AUGDY 86AUGO4 3
Safety) .

3 (Prelim I.F.2 OTIME blobod e 3
Data) T

4 (Tech. I.F.1 ONE/R B86NOV21 87JAN21 87APR21 bt
Rpt) ’

2 (Cost Est) 1.G6.6 O/TIME EEEER

14 Monthly 86AUG21 B6AUG2] bkl 3

15 Monthly B6AUG21 86AUG21 EREE 3

*The Technical Operations Plans (TOP) required for this stage is due within
2 weeks of the Notice to Proceed (NTP).

¥%Two draft reports (25 copies of each) and one final report (50 copies plus
the original camera ready copy) are required. Incorporate Air Force comments
into the second draft and final reports as specified by the USAFOEHL. Supply
the USAFOEHL with a copy of the first draft, second draft, and final reports
for acceptance prior to distribution. Distribute remaining 24 copies of each
draft report and 49 copies of the final report as specified by the USAFOEHL.

®¥%Upon completion of the total analytical effort before submission of the
firat draft report.

¥eE¥submit monthly hereafter.

®resdSubmit with final report only.
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5 535 Aprenlix 1
Analytical Methods, Detection Limits, and Number of Samples

Methodb

Extraction/ Detection No. of Total
Parameter®  Analysis) Limit Sampl es Qc Samples
Petroleum Eu18.1 100 )g/L y 1 5
hydrocarbons
Volatile E601 [ 23 2 38€
Halocarbons
PCBs E608 c 4 (water) 1 ge

SW3550/5wW8080 c 4 (soil) 1 8¢
Phenols E60Y ¢ L] 1 ge
Lead E239.2 0.005 mg/Ll 3 1 4

aSpecirib analytes for Volatile Halocarbons, PCBs and phenols are listed in Arvrendisx 2,
YThe methods cited in the analysis protocols come from the following sources:
WE" Methods E100 through E500 Methods

(Water Only) Methods for Chemical Analysis of Water and Wastes,
EPA Manual 600/4-79-020 (USEPA, 1983)

E600 Series Methods

Methods for Organic Chemical Analysis of Municipal
and Industrial Wastewater

USEPA

Federal Register, Vol #9, No 209, 26 Oct 1984

"SW" Methods Test Methods for Evaluating Solid Waste, Physical/Chemical
(Water & Soils) Methods, SwW-846, 2nd Edition (USEPA, 1984)

CDetection limits for all parameters analyzed by GC shall be as stated in the
respective methods. Report results for organics in water as Jg/l; in soil as
mg/kg. Positive fdentification i{s required for all analytes having
concentration higher than the method detection limit; confirm positive
concentrations by second-column GC. Analytes which cannot be confirmed shall
be reported as "Not Dectected™ in the body of the report. Include the results
of both first and second-column data in the appendix of the report. Base the
quantification of confirmed analytes upon the first-column analysis.

dReport results as mg/L. Report no more than two significant figures for any
concentrations.

€Total number of samples includes second-column confirmation on 50% of field
samples (to include field QC samples).

10
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Volatile Halocarbons - EPA Method 601

Bromodichloromethane

Bromoform
Bromomethane

Carbon tetrachloride

Chlorobenzene
Chloroethane

2=Chloroethylvinyl ether

Chloroform
Chloromethane

Dibromochloromethane
1,2=Dichlorobenzene
1,3-Dichlorobenzene
1,4=Dichlorobenzene
Dichlorodifluoromethane

1,1-Dichloroethane
1,2=Dichloroethane
1, t=Dichloroethene

PCBs - Methods ES08 and SWB0S80

PCB~1016
pPCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB~1254
PCB~1260

1

trans-1,2~Dichloroethene
t,2-Dichloropropane
cis-1,3~Dichloropropene
trans-1,3-Dichloropropene
Methylene chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethene
1,1,1=Trichloroethane
1,1,2-Trichloroethane
Trichlorcethene (TCE)
Trichleorofluoromethane
Vinyl chloride

Phenols - EPA Method 604

4-Chloro~3~methylphenol
2=Chlorophenol
2,4=Dichlorophencl
2,4-Dimethylphenol
2,4-Dinitrophenol
2-Methyl-4,6~dinitrophenocl
2=-Nitrophenol
4-Nitrophenol
Pentachlorophenol
Phenol
2,4,6~Trichlorophenol

15
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Apmendix 3

Analyses by Site
ALASKAN DEW LINE STATIONS

BAR-M poWw-3  POW-2 POW-1 LIZ-2

Site Site Site Site Site Site Site Site Site Site Site Site Slte

1 3 ] 8 9 13 16 28 N 32 k9O u3 iy

Yolatile Halocarbons (E60%) v 2W 2W 2 P4 W oW ’d | ™ 2w W 2w 1™
Lead [y -t - -t - 1w 2“ - - - - - - -
Phenola (E60Y4) - - -- -~ - -- -- - - Al 2w -- -~
pCBa (E608, SW8080) 43/24 - 2w - - - -— - - - - adal --
Petroleum Hydrocarbons - 2W - - -= - -- W -- - - - -

S « aoil aample, W = water sample.
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PART | SECTICN F OF THE SCHEDULE 1. PROC INSTRUMENT (D MO, {PliN] F4 SPIIN 3,
SUPPLIES SCHEDULE DATA { F33615-83-D-4002 | | 10035 | irace; 150¢ | 15
4, ITEm NO, 5, ACAN g, 5P 7. WILSTRIP DOC MO, AND SUFFIX B. CON ITEM SERIAL MO, 9. EMDING SERIAL NO. 10. CLIN IDEN
T {WHEN APPL) EXHi@tT
‘ 0001 AA
11. DEL SCwWED DATE 12, EWDMNG DATE 13, OCL SCHEDULE OTY* 14, 5CTY 15, sWwIPr 7O 16. MARK FOR
{WHEN APPL) CLAS
. B7MAY21 . a1 U FY7624
$1. OEL SCHED OaTE 12, “.:‘.?,‘:‘,.2:15 $3. DEL SCMEDULE OTve
k. », [ N D. b. 0.
c. c. c. £, €. €.
17. DESCRIFPTIVE DATs
A. SEE SECTION H OF THE BASIC CONTRACT FOR FY7624 ADDRESS.
B. TECHNICAL EFFORT SHALL BE COMPLETED NO LATER THAN 86NOV2l.
C. ALL DATA SHALL BE DELIVERED IAW ATTACHMENT# 1 OF THE RASIC
CONTRACT AS IMPLEMENTED BY PARAGRAPH VI OF THE TASK DESCRIPTION
NC LATER THAN B87APR21.
D. THE DATA SHALL BE ACCEPTED BY THE GOVERNMENT NOT LATER THAN THE DATFE
SHOWN IN BLOCK 1l1lA
4. ITEM w0, S. ACRK g, TSP 7, MILSTRI® DOC NO. AND SUFFIX B. CON ITEM SERIAL NO. 9, ENDING SERIAL ND, 10, CLINIDENT
PRI [wWHEN APPL) EXHIBIT
0002 AA
§1. DEL SCHED DATE 12. ERDING DATE 13, DEL SCHEDULE QTY » 14, 3CTY 15, SHIPTO 16. MARK FOR
(WHEN APPL) CLAS
.. B7MAY21 . 1 U FY7624
11. DEL SCHED DATE 12. ENDING DATE 13. DEL SCHEDULE £TY*
(WHEN APPLY
[ B 8. .. 0. o. 0.
- c. c. £. E |

17. OESCRIPTIVE DaTa
.A. SEE SECTION H OF

B. TECHNICAL EFFORT

THE BASIC CONTRACT FOR FY7624 ADDRESS.

SHALL BE COMPLETED NO LATER THAN B86NOV21.

4. ITEm WO,

5.AcRN ¢, TP

17. GELSCRIPTIVE DATa

7. MILSTRIP DOC NO. AND SUFFIX

8. CON ITEM SERjIAL MO,

9. ENDING SERLAL NO.

10. CLiN IDENT

[ 4 }] (WHEN APPL) EXHIBIT
11. DEL SCNID DATE 12, ENDING DATE 13. DEL SCHWEDULE oTvs T4, SCTY S, SWIP TO t6. MaARK FOR
(wwHEN APPL) CLAS
A, A, A,
11. DEL SCHED DATE t2. ENDING DATE 13. OLL 3CHEDULE oTY
{WHEN APPLY

B. 8. B. o. o, L.
c. <. c. £, £ £,

“REPRESENTS A NET INCREASE/DECREASE WHEN NG + OF — APPEARS AFTER THE {TEM NO.

E = ESTIMATED

= (IN QTY} = DECREASE
+ O ~ (IN ITEM NO ) = ADDITION OR DELETION

AFSC
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FREVIQUS EDI!TION wWILL BE USED

AFSC =

Asidrews AFD Md 197%



3 99

APPENDIX C
FIELD RAW DATA



160G

e

2-2Z2171 . Z-|
. ﬁyzouw1 | 1
= 00d
. C-m04 T X

legve

=4S .J?..d.m... ..z*uﬂ&l
K2AN|

BE (V89 |289 |18 {6LY [BLY [YLY|YLI|LLY oLy VLY B
e 1699 | L 99 |99 |vog | €99 | 1os |09 |8se|Ls])ass LE
o¢ [[¥eo [259 ] 1ee |6¥a|8Fa|9oYS |SPIIENS |SHD 00T 9
ce |66 | Les |99 |wea £eg | VES|O€9 | 8T L2992 ¢t
ve [¥29 t22a | 129|619 ] 819|919 918 | €19 [219 (019 |E
¢¢ 6o [ 207 | 909 | vog|e0a| 108|009 |86k |L6r |96y |EE
26 iv'6¥ |26 | 176y |68y | 8°8Y | 9'8Y | 9°8Y | E'8Y | 2'8Y | O'BY 2t
1e lsey |ev foty (wiv]| ey vy oty |89y | Loy | ooy jIE
o¢ [lyov |Zoy | 1oy |6cy |Bar|osy]gsy|Eay sy |0S 0¢
¢z lleyr |Lor |OVP | ¥YY | EFY| I'VF | OPY ) BEY | L'EY 9'c¥ |62
8z vev |2er |1 Cr |62 |8y |92y | 9Ty | ECY [SCH 02y |82
wletr Lo |yiv|ciy| viv | 01y | 80Y | L7OY q'op (L2
9z [[v-or |zov | TOr | 668 | 868 | 9°66 | 9°68 | £6€ | Z:6E | 0'6E (192
gz fl6sc | Les| 988 |vee|ese{18s|08e|8LE|LLE]| G LE (ISE
vz Ivis lzie | e | 695 | 89e | 998|998 ]| €98 | 298 (098 |V
gz lece |Lse | ose [veg|ese|vse|ose|sve]L e |ave €S
zz lveg |zvs | 1'vs |6cc| 888 | 9ce|gce] £€E | 2'EE | O°CE 22
1z leze fras | o2e |ves | eeg| 12| oee|BIe | L'Is|G1E (118
oz lvie |z1e | 1’1 | 608 | 8'08 | 9708 | 9°08 | £70£ | 308 | 0°08 1102
6l licez [ 162|963 |ve62]e6z|162]|062]882|L82]582 6l
g1 flvez |28z |18 |6L2|8Le|oLe|oLe|ELe|aLe|0Ls st
vt 69z | 2oz |99z |¥ez | 92| 192] 09z |83 |L9e]992 ||L
o1 [pez |z9z|1sz|6vz|oveforcfarz|E¥2|2re|0ve |9l
o1 le'gz |26z |9c2 |vez|cez| 1’62 |0cz |82 |L22|9es ISt
vi [¥2zlzzz|vee |61z | 812|912 91z( 612|212 0'13 IHI
1 6oz |20z |90z |voz|g0z] 102|002z ]|861 L6196l REL
2t lver |z6r f 181 {681 | 881|981 | 9'81 | €81 | 281 | O8I L
1 lsev [eei jott | viv st vLrjoLr 89t |Lo1|sol jil
of fvor [zot | ot |cor|est{ost|ostjest|aal|osi|ol
¢ Newr|evrlovt{wsr|crr|uyr|oyl|8er|LEl| Il 6
g Irerlzetlver|est|gar|9oer|9ar|ear|zer|oal (8
t lemn e {onfyir| ey o] sor]Lor|sor i
o frot|zo1|10t|66 |86 |96 |96 {86 |26 [06 {9
g leg |28 |98 |¥8 |68 |18 |08 |8L |LL |9L |9
» bvL 2L |vL |69 |89 |99 |99 |69 |29 109 |¥
¢ les |29 (99 [ve |89 |19 |09 {8y LY 9% (6
z vy |2y |1y |68 |88 |98 |98 {E8 |28 |08 (2
1 lez (L2 |92 {v3 |82 |12 |02 {81 jL1 |91 j1
o Iyt |21 |r'T |60 |80 |90 |90 (€0 |20 |00 |0
mm: SNWIG ASPINUAS IO RIS Uioag INO S3uURINN(] )
e (s Jrlololr]e]e lvfo |
nng wog
~
~
~0// u
4 //M nng sejued
. o
g

~ nng s
aye1g #0015
I 18 SAMIE Mp)E &) Wall Ine MNP
Sy L@t peas [ Mdpun pue (114 # IND,, depun 1 npoddo ‘oNY “MJ8] 1¢ eXTW DI By mO4)
ING SSUMNIP S} "0 1 DYAS C° J0pUN PUR L (114 0 1D, JepUm L Miroddo  Botsq mundy &gy ug
| o3 H41 98dO[S SPIS  “YIPIA Au¥ jo Anmpeoy
DNINOLLDIS~ES0H¥D HOd SIAVLS 3dIS WOoHd SIONVISIA




SG-MP{(_, ‘:

N ,. ll._ !
3 )0 _Qfl’l-—

I T-U‘\L .r_’f(_,. §m LOC#-‘ on
Sk) 9 ﬁ | 'Q/i&/g(. ‘D3_| S‘uf-uulhl CO“CIVC‘-‘L OF 5\]"“-"\%
Su-9-B- LS8/ fose BURS Upsdeean fof mmgulh

sw 7= A#y/a/aa,lr_//d'.:? %W
Svy- 78 ?‘a//%éi 7750 / W
' SwW- s E- S8LEme | /218 /. ] Oy Er
' , S5/- ;1’5-& //e/aa A2TS *&(;{é}xﬁmﬁ
‘e 57 Bl L6/86) 1295 Zra| iy Fade

n SS5v/-C- 8'99;5' - /IfS 1“4”)"4 A/adz:t(lrie_a/
\SS'/-O;C?T@_ o VL R “po S c?ﬁ_ej Aol ,
dSW-/—A— /% | 12¢F _ ' !

(_'.""oe/ é'nz

SW-3-A-/( 8/78/86
!
SW-8-A/2 545/86,

SO .

| Sw-3- 5-/( ay/.yad ofeonke
g'sw- ’3- 4-/5 gffa/eé w€635 =,

t‘jsv-/s-/l /5 é//i/‘él‘ deam
le /- &/Fé%f?/&é OB5D Ao % - =

r I
1 Sw- JE-A%BS 78 //J_‘.’"
by ., .Z .j'—

. BW-3R- 248 M
‘Sw-3/-AR0 ¥ 1750 %7 .
SwW-2B8-As 0 S208 :%7 ~ 5«;_«.410.

S 28-8- 1 g 220 )
Sw-g-A23 7 rS5TE ‘;ﬁ Wu
SWor3- " 600 P 2~ Bk

cyj. > BBr o 267D e % v

\,.

Sw-8- 5-/35/4%9&/4/5 ; % P Ses F_’ 4
/25 :m‘ M W ) G llts? UL

Paqe |
No.of K
B.,ff’lr.s T;?UJWL J:-H gul!n-‘"l Cou\d’.m i,
3 -YbTL . - e
A AT O[gh.. 3 ‘OEf-il,_. . -}'7 C 6,00 0.0 70
- VETL -
oo \P"JS 3- 0EHL 1.2°¢C ¢ 35 4.0 285
V. Ve 2 8L, »
oMt 8 C &, 60 2.9 A7
oo e OC G5 4 S <
we/ -7-.33;4 . < & . 437 =25 o
Sy S R-0EML FT.5C .30 20O L
. 2-287L
Syle. £ - 0BML ol a AL
. 7 LBre ,
. s .
Sttt s-ofH | teed) ar Al
) 2. LLBTL
S/les ,;-a%g_f M;‘.——M _
S,le.r - f’f’;f_‘ s.5°¢! g.6s, 0.0 S20
,a/ﬁjoﬂgéfc ;,za 0.0 | S50
—dld
G B Frosrt. . E.5C., 257, 2.0 F25
F-sB7L
S8 Beccy, €.9 c.l A0 o.0 2O
: Zs°c A0 0.0 &80
A NGNS - LIBT L. °
S s, C-OEML  LL5Cl. F V0 575 | 2o000.
qré, ! ‘3 5@’?' c. 8 .0 ,
V4 A i SO . .
2s e _’_u”’_ . 45;c 4 7/ /Jjaoo
;/’ e /6 352'}2 -d:'\sac, 7?0 /5[ . sS5,000
.7 q—zg#/_ 4.3C B La 28 2/ 70
- = 7Z .
A7 240%4. 576 &.60 28 ,.Z%?zs;%
B TS 30 EHL SR ‘C 5.40 253 G
:?Z 7 gﬁzﬁ 5 8.69 0. 80
- xSo . .
’;(-"o“ g‘&fdﬂ_' 7ac‘ 5 P 2
! ( GENA ’ [ l . d;
égﬁ‘:zg?.;g'A/ATA g s 8 e
TSI CEAL &5,/ 785 2. 6 770
ot _3-;/6’74 - )
Cto X3 3-0me S Zp0  oOlZ 357
. 3 -8B o
= R -~ i) L,/ s N0 T 0 ”

- L

1¢T.



> = g —
e ————
- —————

I

— a- _ - - - . - - H - - —.
e S . ; A
B " . . |

! '
- ————— o — -

I
{
\
e —
t
!
|
! .
[ SRS
' |
3
|
|
|
{

Sl m R R : T
i ' ! - ]
[ _ .
- - = g - — i .
- . 1 __ __
] 1 1 + 1
R, . ‘- _
I ! '
: _ A
— - 4 ) '
Vo ; . - |

* | _ _ m : ]
' . . . _ _ ,
. . . | ﬁ _:_,

!
C L - 05N S
. . . : i J <O - g \_\Qg QN.N..\ : i
vrLee g9 S7°% .Uu.mm..““ d.nw\q ,.Mvv Qw ﬂ\\ N\ . - ¢
o ] .

-

CObs " TSP DSy TG o 22-v-0b NS "
: ° U2
J‘.\:‘u;_‘:d. 4 ““._.._tlw He Toyprnlwd ] n\u\t.q.m
26wy 3o




APPENDIX D
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FIELD AND LABORATORY QUALITY CONTROL PROGRAMS
FIELD INVESTIGATION QUALITY CONTROL PROGRAM

Quality control of field activities consists of following established
procedures during the conduct of the work, In those cases that require the
driiling of test borings, installation of piezometers or monitor wells, and
taking of soil and water samples, the procedures include the preparation of
records to document the compliance with these procedures. These field
records include boring logs, monitor well installation records, daily field
memoranda, sample shipment and test instruction forms for soil sample
testing, and chain-of-custody records for all soil and water samples
intended for chemical analyses. The nature of water sample tests was
established in advance so that plans could be made to ship samples in an
appropriate and timely manner.

The pH and specific conductivity meters used for field water quality
measurements were calibrated with known standards immediately before the
measurements were made. The HNU photoionization detector and explosimeter
used to monitor vapors generated while drilling have internal calibratien
routines that were followed when the meters were turned on. A detajled
description of sampling procedures is located in Section I1I.

LABORATORY QUALITY CONTROL PROGRAM

UBTL is an accredited laboratory of the American Industrial Hygiene
(AIHA) Association {No. 17) and, as such, participates in an extensive
interlaboratory proficiency analytical testing program sponsored by the
National Institute for Occupational Safety and Health (NIOSH). 1In
addition, UBTL is currently licensed by the Center for Disease Control
(CDC) to perform chemical and clinical analyses of biological specimens and
*is State of Utah/USEPA approved for environmental analyses. The
comprehensive internal quality control program at UBTL is detailed as
follows.

Introduction

UBTL has implemented an effective system for Quality Control (QC).
Procedures that are employed include:

1. Services of a full-time Quality Control/Quality Assurance
Section;

Preparation of internal quality control samples:
Collection and evaluation of quality control data;
Generation of quatity control charts; and

Instrument calibration and maintenance.
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Sample Analyses

At least one blank sample and one reagent blank are inciuded with each
set of analyses and processed through the compiete analytical procedure in
order to detect any contamination in either collection media or reagents.
In addition, duplicate analyses are accomplished on a minimum of 10 percent
of all samples submitted from the field. Internal quality control samples,
generated in the laboratory and containing known quantities of specified
analyte(s}, are run at the rate of 10 percent of the total field sample
workload. At the completion of the analysis of a sample set, each chemist
calculates his results and reports the results on the Analytical Report
Form, Results for replicated samples and internal quality control samples
are reported on the computer-generated Quality Control Data Sheet. Before
the results are submitted to the Group Leader, another peer chemist analyst
is assigned to check results for possible errors in the calculations. He
must approve resuits reported on both the quality control sheet and the
sample sheet. The Group Leader, after his evaluation of the data, gives
the report sheets to the Quality Assurance Specialist (QAS) for his
evaluation and implementation of any required action.

Specific steps are followed when any one QC sample result is
determined to be out of control in connection with the analysis of a field
sample set. QC charts with adjusted control limits of + 3 standard
deviations will generally be used to determine whether a result is out of
control. If QC results are in control, the QAS signs off the report. It
is then reviewed by the Section Head for accuracy of the results. Upon
final approval of the reports by the QAS and the Section Head, the reports
are sent to the sponsor.

The paperwork containing the raw data for a sample set (i.e., chart
paper, computer readouts, paper tapes, calibration curves, tables of data,
etc.} is collected and placed in an 8-1/2-inch by ll-inch envelope that has
been labeled with sample numbers, analyst, date, and other pertinent
information., The envelopes are filed by laboratory number for possible
future reference and data retrieval. Raw data for each sample anaiysis are
therefore readily available, if needed.

Quality Control Sample Data Analysis
A record of the preparation of internal QC samples is detailed in the

QC log book maintained by the QAS. As appropriate, a set of QC samples is
distributed to the chemist along with each sample set at an average rate of



at least 10 percent of the submitted samples. The analyses and data
evaluations are performed for these QC samples, along with the submitted
samples, and results are tabulated on the computer-generated Quality
Control Data Sheet. At least duplicate results are reported for each
internal QC sample,

QC charts are generated for each analyte through the analysis of QC
sample results. Each result is divided by the theoretical value to
standardize results so that data from all concentrations can be directly
compared for accuracy and precision. When a control data set of N sample
results has been accumulated, the following statistics are calculated:
mean percent recovery, replicate standard deviation, and set standard
deviation. These statistics are then used to determine accuracy and
precision QC Timits.

The control data set is updated after evaluation of 20 successive QC
samples and includes data on the 50 most recent results. Any control
sample analysis that is beyond accuracy or precision limits is not used in
the subsequent determination of new limits,

External Quality Control Programs

In addition to internally generated QC data, other information
concerning QC is provided by the participation of UBTL in four
interlaboratory QC programs: NIOSH Proficiency Analytical Testing (PAT)
Program; two CDC Blood Lead QC Programs; and State of Utah Environmental
QuaTity Control Program. The PAT Program and the CDC Blood Lead Programs
involve 'the participation of more than 100 laboratories on a nationwide
basis. The PAT Program addresses the analysis of filter samples for lead,
cadmium, zinc, free silica, and asbestos and the analysis of charcoal tubes
for various organic solvents.

Laboratory Data Reduction

A significant fraction of the Chemistry Department’s work involves
data processing. Mathematical models, based upon analysis of standard
solutions or samples, are generated in order to determine the quantity of
analyte present in the samples. Considerable time and effort are saved by
the utilization of automated data processing procedures. Data processing
by the computer can include, for example, calculations, generation of
standard calibration curves, mathematical modeling of standard curves,
statistical analyses, and the generation of hard copy output. Advantages
intrinsic to the use of an automated system include more accurate

D=3
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calculations, immediate and accurate generation of data plots, fewer
transcription errors, and no calculation errors after programs have been
verified and documented. In general, the types of data that are processed
are those derived from the following techniques: atomic absorption and
flame emission spectroscopy, gas and liquid chromatography, optical
absorbance spectrophotometry, specific ion electrode, fluorescence
spectroscopy, and wet chemistry determinations. Similar functions are
employed for QC data. In addition, the data system is utilized to store QC
data, provide statistical analyses, and generate and update OC charts. The
advantage of the provision for statistical analyses and the production of
QC charts by automation is that the charts may be easily updated with
minimal effort. QC data and any required action may, therefore, be
provided on a daily basis.

Reporting Procedures

The analytical data are reported to the sponsor at the completion of
each sample set. The report includes the following items:

1. A memorandum describing the sample set; the condition and
appearance (i.e,, homogeneity, integrity, etc.) of the samples
upon receipt at UBTL; the method, equipment, and technique used
in the determination: any interferences that were observed: and
any unusual circumstances that may have occurred during the
analysis, [The 1imit(s) of detection are also reported.)

2. UBTL Analytical Report Form, including field ID number,
laboratory ID number, identification of the analytes, results of
each determination, limit(s) of detection, and comments.

3. Other items, such as copies of strip chart recorder output,
computer printout sheets, and other raw data {to be included as
required).

Instrumentation

Each major equipment item at the UBTL Chemistry Department undergoes a
routine preventive maintenance check on a regular schedule. This check is
accomplished by a trained engineer. In addition, performance checks are
made by the analyst prior to the analysis of each set of samples, This
involves the analysis of one or more standards and a comparison of the
values obtained with previous results and conditions. This information is
recorded in an instrumentation log.



When an instrument or apparatus malfunctions and the problem is not
readily corrected, the appropriate Section Head is notified. If it is
determined that a visit by the service representative is required, a
service call is scheduled and the QAS is notified. Action by the service
representative is recorded by the QAS in the Instrument Maintenance Log,
and the appropriate customer field and service order forms are filed, by
instrument, in the Instrument Maintenance Log Supplement File. 1In an
effort to monitor and maintain instrument specifications, logs for each of
the AA spectrophotometers, the gas chromatographs (GC), the X-ray
diffractometer (X-ray), and the mass spectrometers (MS) have been provided
for the analytical chemists' use each time an analysis is performed. The
AA instrumentation logs contain entries for date, anatyst, lamp number (if
more than one lamp is available}, standard concentration (recommended in
manual), reading in milliabsorbence units, and a column for when
instrumental parameters differ from the recommended conditions listed in
the manual. The GC, X-ray, and MS logs contain entries for date, time,
analyst, set identification number, and comments on parameters or
performance.

Training

UBTL has established a continuing program of training of current
personnel with respect to QC procedures. In addition, an intensive program
for the training of recently recruited personnel in both analytical methods
and techniques and QC policies has been implemented. It is the
responsibility of the QAS and the Laboratory Director to train all
taboratory personnel.

Results of the Laboratory QC Program

The results of the QC analyses for soil and ground water samples are
presented in Appendix G, Chemical Analysis Data.

Soil Analysis

The laboratory QC program for soils included one duplicate and one
spike analysis for PCB's, the only soils analyte in this program. The
percent recovered was acceptable at 1003, The difference, 48%, between the
two duplicate analyses is attributed to soil inhomogeneities and low
concentrations of the analyte near the 1imit of detection.

D=5
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Surface Water Analyses

The laboratory QC program for surface water analysis consisted of
performing analyses on spiked samples for six purgeable halocarbons
{analysis on each analyte was performed on two separate samples), on three
lead samples, one PCB sample, and nine phenol samples. The percent
recovery for the purgeable halocarbons, lead, and PCB analyses were
acceptable, The percent recovery on the spiked phenols varied widely, from
a low of 26% to a high of 355%. Some of the higher recoveries have been
attributed to co-eluting interfering peaks during the GC analyses. The 26%
recovery on the phenol spike, although low, is within the acceptable EPA
range of 23% to 108%.

tighteen duplicate analyses were performed on purgeable halocarbons,
with differences between the analyses ranging between 0% and 29%. 1In
general, the duplicate analyses are acceptable. The duplicate analysis on
PCB's was acceptable below the 1imit of detection. Duplicate analysis were
based on the first column, GC analyses, on phenols,
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l UBTL, INC.
520 WAKARA WAY » SALT LAKE CITY, UTAH 84108 + 801 / 583-3500

November 25, 1986
Refer to: 86D768

Mr. Michael W. Ander
_ Dames & Moore
1550 Northwest Highway
Park Ridge, Illinois 60068
Re: F33615-83-D-4002, DEW Line Sites
Dear Mr. Ander:

Enclosed with this letter is a copy of UBTL's report of the analysis
of water and soil samples from the DEW Line Sites.

Comments upon the analyses are offered in the following paragraphs.

Purgeable Halocarbons in Water by EPA Method 601

A 5 mL sample of water was purged with helium. Any analytes present
were collected on a trap consisting of activated charcoal, Temax, and
silica gel. The trap was then heated to 180 °C and the analytes were
flushed onto 2 8' x 2 mm i.d. glass column packed with 1% SP-1000 on
Carbopack B. A temperature program starting at 45 °C and proceeding at
6 °C/minute to 225 °C was used to separate the analytes. A Hall 700A
electroconductivity detector in the halogen mode was used for detection
and quantification of the analytes.

Any samples that were found to contain target analytes at or above
the UBTL method detection limit (MDL) were re-analyzed using an 8' x 2 mm
glass second column packed with 0.2% Carbowax 1500 orn Carbopack € with
temperature programming from 45 °C to 175 °C at 6 °C per minute. A total
of 19 of the 23 field samples were re-analyzed using the second column.

Petroleum Hydrocarbons in Water by EPA Method 418.1

An insufficlent volume of sample for QC purposes was received from
the field. Therefore, only field data are reported for samples which
required petroleum hydrocarbon analyses.

PCB's in Water by EPA Method 608

The analysis was performed on a Hewlett-Packard Model 5730A gas
chromatograph equipped with an electron capture detector and accessories

MEDICINE « BIOENGINEERING * CHEMISTRY RESEARCH « DEVELOPMENT » ANALYSIS



6 1i8

Mr. Michael W. Ander Page 2
November 25, 1986
Refer to: 86D768

for capillary column capability. A 25 m x 0.3] mm fused silica WCOT
capillary column coated intermally with DB-5 was used with temperature
programming from 210 °C (held for two minutes) to 310 °C at a rate of

8 °C/minute. Five percent methane in argon was used as the carrier gas.
The injector was operated in the splitless mode of operation.

Phenols in Water by EPA Method 604

The analysis was performed on a Hewlett-Packard Model 5711A gas
chromatograph equipped with a flame ifionization detector. A 6' x 1/4”
glass column packed with 1% SP1240-DA on 100/120 mesh Supelcoport was used
with a temperature program which started at 70 °C for two minutes then
increased to 200 °C at a rate of 8 °C per minute with a final hold at
200 °C for 16 minutes.

Three of the four samples required a confirmation analysis. The EPA
604 method permits the use of GC/MS as a confirmation step. GC/MS was
chosen because of the large number of peaks observed in the chromatograms
of the samples. The confirmation analysis followed EPA 625 methodology.
A separation of the compounds of interest was obtainmed with a DB-5 fused
silica capillary colum and oven temperature programming from 40 degrees
centigrade for 4 minutes to 300 degree centigrade at 10 degrees centigrade
per minute. A 40 second splitless injection interval was used. The
analysis of each sample was performed using a Finnigan 5100 GC/MS/DS
system.

The values obtained from the GC/MS confirmation analysis generally
were lower (much lower in some cases) than those found in the initial GC
analysis. This indicates the presence of co~eluting interfering peaks in
the GC analysis. Accordingly, the data reperted for phenols are a
combination of the GC and GC/MS results. The quality control data in the
report are for the initial GC analysis.

PCBs in Soil by EPA Method 3550/8080

The gas chromatographic analysis was performed on a Hewlett-Packard
Model 5730A gas chromatograph equipped with an electron capture detector
and accessories for capillary column capabilities. A 25 m x 0.31 mm fused
silica WCOT capillary colum coated internally with DB-5 was used with
temperature programming from 210 °C (held for two minutes) to 310 °C at a
rate of 8 °C/minute. Five percent methane in argon was used as the
carrier gas. The injector was operated in the splitless mode of
operation.

The presence of Aroclor 1254 in two samples (S5S1A6 and SS5109) was
confirmed on a Tracor 222 gas chromatograph equipped with an electron
capture detector. A 6' x 2 mm ID glass column packed with a mixed phase
of 1.5%Z OV17 and 1.95% QF1 with temperature of 186 °C. Five percent
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methane in argon was used as a carrier gas at a rate of
31 milliliters/minute.

The original chain of custody sheets are enclosed.

Sincerely,

Slm D. Lessley, PhiD.
Associate Director

SDL:jno

Enclosures



UBTL ANALYTICAL REPORT

Page 1 .
DEW Line Sites — Water Analyses -

Detection SWIES ~ SIFI0  SWIAIL  SWIBl4  SIAA3  SWAB4  SWBAI2  SWSBLD  SW9Al e

Paramzter Method Units Limit Site 1 Site 1 Site 3 Site 3 Site 4 Site 4 Site8 Site 8 Site 9
irgeable Halocarbons
Bromadichl oromethane EPA 601 (1) pg/L 0.35 (2) ND ND ND ND ND ND ND ND
Bromo form EPA 601 (1) ug/L 0.45 (2) ND ND ND ND ND ND ND ND
Bromomethane EPA 601 (1) ug/L 0.63 (2) 15. ND ND ND ND ND ND ND
Carbon Tetrachloride EPA 601 (1) ug/L 0.46 (2) ND ND ND ND ND ND ND ND
Chlorobenzene EPA 601 (1) pg/L 0.37 (2) ND ND ND ND ND ND ND ND
Chloroethane EPA 601 (1) pg/L 0.38 (2) )] ND ND ND ND ND ND ND
2—Chloroethylvinylether EPA 601 (1) ug/L 0.44 (2) ND ND ND ND ND ND ND ND
Chlorofomm EPA 601 (1) yug/L 0.45 (2) ND ND ND ND ND ND ND ND
Chloromethane EPA 601 (1) ug/L 0.49 (2) ND ND ND ND ND ND ND ND
Dibromochloromethane EPA 601 (1) g/t 0.31 (2) ND ND ND ND ND ND ND ND
1,2-Dichlorobenzene EPA 601 (1) wg/L 0.29 (2) ND ND ND ND ND ND ND ND
1, 3-Dichlorobenzene EPA 601 (1) pg/L 0.42 (2) ND ND ND ND ND ND ND ND
},4-Dichlorobenzene EPA 601 (1) ug/L 0.41 (2) ND ND ND ND ND ND ND ND
Dichlorodi fluoromethane EPA 601 (1) ywg/L 0.33 (2) ND 1] ND ND ND ND ND N
l,1-Dichloroethane EPA 601 (1) /L 0.49 (2) 4.1 1.9 ND ND ND 1.9 ND ND
1,2~Dichloroethane EPA 601 (1) pg/L 0.44 (2) ND ND ND ND ND i3] ND ND
1,1-Dichloroethene EPA 601 (1) g/L 0.49 (2) ND ND ND ND ND ND ND ND ND
trans-i,2-Dichloroethene EPA 601 (1) wg/L 0.42 (2) 2.0 0.60 0.43 ND ND ND ND 0.62 ND
1,2-Dichloropropane EPA 601 (1) w/L 0.20 (2) ND ND ND ND ND ND ND ND ND
cis-1,3-Dichloropropene EPA 601 (1) pg/L. 0.58 (2) ND ND ND ND ND ND ND ND ND
trans-1,3-Dichloropropene EPA 601 (1) ug/L 0.3%9 (2) ND ND ND ND ND ND ND ND ND
Methylene Chloride EPA 601 (1) ug/L 0.34 (2) 16. 5.9 ND ND ND 5.1 ND ND ND
1,1,2,2-Tetrachloroethane EPA 601 (1) wg/L 0.38 (2) ND ND ND ND ND ND ND ND ND
Tetrachloroethene EPA 601 (1) pg/L. 0.38 (2) ND ND ND ND ND ND ND ND ND
1,1,1-Trichloroethane EPA 601 (1) ug/L 0.53 (2) 1.1 ND ND ND ND ND D ND ND
1,1,2-Trichloroethane EPA 601 (1) wg/L 0.51 (2) D ND ND ND ND ND ND ND ND
Trichloroethene EPA 601 (1) wg/L 0.60 (2) 290 110 0.76 ND ND ND ND 1.5 ND
Trichlorofluoromethane EPA 601 (1) pg/L 0.44 (2) 4.6 3.1 3.2 1.6 1.1 3.1 1.3 1.5 1.2
Vinyl Chloride EPA 601 (1) pg/L 0.54 (2) ND ND ND ND ND ND ND ND ND
itroleum Hydrocarbons EPA 418.1 (3) mg/L 0.2 (4) 2.2 44
rad EPA 239.2 (3) g 0.6 (5)

wlewed and Approved by A D l%d/@-q




UBTL ANAI REPORT age 2
DEW Line Sites ater Analyses

Detection SWIE5  SWIF10 SW3All  SW3Bl4 SW4A3 SW4B4 S4BAl2  S48B13  SwW9al

Parameter Method Units Limit Site 1 Sitel Site3 Site3 Site 4 Site 4 Site 8 Site 8 Site 9
Cho
PCB 1016 EPA 608 (1) wg/L 0.09 (6) (7) ND ND ND
PCB 1221 EPA 608 (1) pg/L 0.09 (6)  (7) ND ND ND
PCB 1232 EPA 608 (1) pg/L 0.09 (6) (7) ND ND ND
PCB 1242 EPA 608 (1) ug/L 0.09 (6) (7 ND ND ND
PCB 1248 EPA 608 (1) ug/L 0.09 (6) (7) ND ND ND
PCB 1254 EPA 608 (1) pg/L 0.09 (6) (7) ND ND ND
PCB 1260 EPA 608 (1) wg/L 0.09 (6) (7) ND ND ND
henols
4-Chloro-3-methyl phenol EPA 604 (1) g/t 0.62 (2)
2~Chlorophenol EPA 604 (1) ug/L, 0.51 (2)
2,4-Dichlorophenol EPA 604 (1) pg/L 0.57 (2)
2,4-Dimethylphenol EPA 604 (1) g/ 0.83 (2)
2,4-Dinitrophenol EPA 604 (1) /L 31. (2)
2-Methyl-4,6-dinitrophenol  EPA 604 (1) pg/L 9.2 (2)
2-Ni trophenol EPA 604 (1) ug/L 0.51 (2)
4-Ni trophencl EPA 604 (1) yg/L 2.6 (2)
Pentachlorophenol EPA 604 (1) g/l 11. (2)
Phenol EPA 604 (1) pg/L 0.33 (2)
2,4,6-Trichlorophenol EPA 604 (1) wg/L 1.1 (2)
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UBTL ANALYTICAL REPORT

Page 3
DEW Line Sites - Water Analyses -

Detection SWIBZ SWI3Al5 SW16A)6 SWI6BI7 SW28A21 SW28B22 SW31A20 SW32A18 Sw32819 b=
Parameter Mathod Units Limit Site 9 Site 13 Site 16 Site 16 Site 28 Site 28 Site 31 Site 32 Site 32 R‘g

‘urgeable Halocarbong

Bromodichioromethane EPA 601 (1) wg/L 0.35 (2) ND ND ND ND ND ND ND ND ND
Bromofom EPA 601 (1) ug/L 0.45 (2) ND ND ND ND ND ND ND ND ND
Bromome thane EPA 601 (1) weg/L 0.63 (2) ND ND ND ND ND ND ND ND ND
Carbon Tetrachloride EPA 601 (1) wug/L 0.46 (2) ND ND ND ND ND ND ND ND ND
Chlorobenzene EPA 601 (1) pg/L 0.37 (2) ND ND ND ND ND ND ND ND ND
Chloroethane EPA 60! (1) wg/L 0.38 (2) ND ND ND ND ND ND ND ND ND
2-Chloroethylvinylether EPA 601 (1) wg/L 0.44 (2) ND ND ND ND ND ND ND ND ND
Chloroform EPA 601 (1) pg/L 0.45 (2) ND ND ND ND ND ND ND ND ND
Chloranethane EPA 601 (1) ug/L 0.49 (2) ND ND ND ND ND ND ND ND ND
Dibromochloromethane EPA 601 (1) wg/L 0.31 (2) ND ND ND ND ND ND ND 0.65 0.31
1,2-Dichlorcbenzene EPA 601 (1) ug/L 0.29 (2) ND ND ND ND ND ND ND ND ND
1,3-Dichlorobenzene EPA 601 (1) g/l 0.42 (2) ND ND ND ND ND ND ND ND ND
1,4-Dichlorobenzene EPA 601 (1) wg/L 0.41 (2) ND ND ND ND NI ND ND ND ND
Dichlorodifluoromethane EPA 601 (1) g/l 0.33 (2) ND ND ND ND ND ND ND ND ND
1,1-Dichloroethane EPA 601 (1) wg/L 0.49 (2) ND ND Nb ND ND ND ND ND ND
1,2-Dichloroethane EPA 601 (1) ug/L 0.44 (2) ND ND ND ND ND ND ND 2.3 1.9
1,1-Dichloroethene EPA 601 (1) pg/L 0.49 (2) ND ND ND ND ND ND ND ND ND
trans-1,2-Dichloroethene EPA 601 (1) ug/L 0.42 (2) ND ND ND ND ND ND ND ND ND
1,2-Dichloropropane EPA 601 (1) wg/L 0.20 (2) ND ND ND ND ND ND ND 3.8 2.7
cis-l,3-Dichloropropene EPA 601 (1) wg/L 0.58 (2) ND ND ND ND ND ND ND ND ND
trans-1,3-Dichloropropene EPA 601 (1) wg/L 0.39 (2) ND ND ND ND ND ND ND ND ND
Methylene Chloride EPA 601 (1)} wg/L 0.34 (2) ND ND ND ND ND ND ND 0.37 ND
1,1,2,2-Tetrachloroethane EPA 601 (1) wg/L 0.38 (2) ND ND ND ND ND ND ND ND ND
Tetrachloroethene EPA 601 (1) pe/L 0.38 (2) ND ND ND ND ND ND ND 1.4 1.1
1,1,1-Trichloroethane EPA 601 (1) g/L 0.53 (2) Nb )] ND ND ND ND ND ND ND
1,1,2-Trichlercethane EPA 601 (1) pg/L. 0.51 (2) ND ND ND ND ND ND ND ND ND
Trichloroethene EPA 601 (1) ug/L 0.60 (2) ND ND NI ND ND ND ND ND ND
Trichlorofluoromethane EPA 601 (1) pg/L 0.44 (2) ND ND 0.67 0.53 0.8l U.76 0.73 ND 0.78
Vinyl Chloride EPA 601 (1) npg/L 0.54 (2) ND ND ND ND ND ND ND NU ND
stroleum Hydrocarbons EPA 418.1 (3) mg/L 0.2 (4) 1.5 2.0

ead EPA 239.2 (3) /L 0.6 (5) ND ND ND



Parameter

PCBs
PCB 1016
PCR 1221
PCH 1232
PCH 1242
PCB 1248
I'CH 1254
PCB 1260

*enols (1)

4-Chloro-3-methyl phenol
4-Chloro~3-methyl phenol
2-Chlorophenol
2—Chlorophenol
2,4-Dichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrophenol
2-Methyl-4,6-dinitrophenol
2-Methyl-4,6-dini trophenol
2-Nitrophenol
2-Nitrophenol

4-N1 trophenol
4-Nitrophenol

Pentachl orophenol
Pentachlorophenol

Phenol

Phenol
2,4,6-Trichlorophenol
2,4,6~Trichlorophenol

Revised 08/11/87

UBTL ANAL REPORT
DEW Line Sites -WMiter Analyses

ge 4

Detection SWIB2 SW13A1S5 SWI6AI6 SWIGBL7 SW28A21 SW28B22 SW3IA20 SW32A18 5W32819
Method Units Limit Site 9 Site 13 Site 16 Site 16 Site 28 Site 28 Site 31 Site 32 Site 32
EPA 608 (1) ug/L  0.09 (6)
EPA 608 (1) wug/L 0.09 (6)
EPA 608 (1) wug/L 0.09 (6)
EPA 608 (1) ug/L.  0.09 (6)
EPA 608 (1) wg/L  0.09 (6)
EPA 608 (1) wug/L  0.09 (6)
EPA 608 (1) pg/L  0.09 (6)
EPA 604 (1) wg/L  0.62 (2) ND ND
EPA 625 (1) g/ 3.0 (Il) - -
EPA 604 (1) wg/L 0.51 (2) ND ND
EPA 625 (1) ug/L 3.3 (1) - -
EPA 604 (1) wug/L  0.57 (2) - ND
EPA 625 (1) ug/L 2.7 (1) ND -
EPA 604 (1) wg/L 0.83 (2) ND -
EPA 625 (1) wug/L 2.7 (1) - ND
€PA 604 (1) pg/L  31. (2) - -
EPA 625 (1) ug/L  42. (1) ND ND
EPA 604 (1) ug/L 9.2 (2) - -
EPA 625 (1) pg/L  24. (1) ND ND
EPA 604 (1) pg/L  0.51 (2) - -
EPA 625 (1) wug/L 3.6 (1) D ND
EPA 604 (1) ug/L 2.6 (2) ND ND
EPA 625 (1) pg/L 2.4 (1) - -
EPA 604 (1) pg/L  Ll. (2) - -
EPA 604 (1) ug/L.  0.33 (2) ND -
EPA 625 (1) wg/L 1.5 (1) - ND
EPA 604 (1) g/l 1.1 (2) - -
EPA 625 (1) wg/L 2.7 (1) ND
(]



UBTL ANALYTICAI. REPORT Page 5
DEW idne Sites — Water Analyses

Detection SWAOA26 SW40B27 SW4A3A24 SWAIB25 SW44A2)
Parameter Method Units Limit Site 40 Site 40 Site 43 Site 43 Site 44

Purgeable Halocarbons

¥Zi

Bromodichlorome thane EPA 601 (1) wg/L 0.35 (2) ND ND ND ND ND
Bromoform EPA 601 (1) wg/L 0.45 (2) ND ND ND ND ND
Bromome thane EPA 601 (1) wg/L 0,63 (2) ND ND ND ND ND
Carbon Tetrachloride EPA 601 (1) ug/t, 0.46 (2) ND ND ND ND ND
Chlorobenzene EPA 601 (1) wg/L 0.37 (2) ND ND ND ND ND
Chloroethane EPA 601 (1) wg/L 0.38 (2) ND ND ND ND ND
2—Chloroethylvinylether EPA 601 (1) wg/L 0.44 (2) ND ND ND ND ND
Chloroform EPA 601 (1) wug/L 0.45 (2) ND ND ND ND ND
Chloromethane EPA 60% (1) pg/L 0.49 (2) ND ND ND ND ND
Dibromochloromethane EPA 601 (1) pg/L 0.31 (2) ND ND ND ND ND
1,2-Dichlorobenzene EPA 601 (1) wg/L 0.29 (2) ND ND ND ND ND
1,3-Dichtorobenzene EPA 601 (1) g/t 0.42 (2) ND ND ND ND ND
1,4-Dichlorobenzene EPA 601 (1) wg/L 0.41 (2) ND ND ND ND ND
Dichlorodifluoromethane EPA 601 (1) wg/L 0.33 (2) ND ND ND ND ND
1,1-Dichloroethane EPA 601 (1) ug/L 0.49 (2) 1.2 ND ND ND ND
1,2-Dichloroethane EPA 601 (1) ug/L 0.44 (2) ND ND ND ND ND
1,1-Dichloroethene EPA 601 (1) pg/L 0.49 (2) ND ND ND ND ND
trans-1, 2-Dichloroethene EPA 601 (1) wug/L 0.42 (2) ND ND ND ND ND
1,2-Dichloropropane EPA 601 (1) /L 0,20 (2) 6.2 ND ND ND ND
cis-1,3-Dichloropropene EPA 601 (1) ug/L 0.58 (2) ND ND ND ND ND
trang-1,3-Dichloropropene EPA 601 (1) ug/L 0.39 (2) ND ND ND ND ND
Methylene Chloride EPA 601 (1) wg/L 0.34 (2) 17. ND ND ND ND
1,1,2,2-Tetrachloroethane EPA 601 (1) ug/L 0.38 (2) ND ND ND ND ND
Tetrachloroethene EPA 601 (1) wg/L 0.38 (2) 6.4 ND ND ND ND
1,1,1-Trichloroethane EPA 601 (1) wg/L 0.53 (2) 1.2 ND ND ND ND
1,1,2~-Trichloroethane EPA 601 (1) pg/L 0.51 (2) ND ND ND ND

Trichloroethene EPA 601 (1) ywg/L 0.60 (2) ND 2.1 ND ND

Trichlorofluoromethane EPA 601 (1) ywg/L 0.44 (2) 9.3 1.4 1.0 ND

Vinyl Chloride EPA 601 (1) ug/L 0.54 (2) ND ND ND ND

’'etroleum Hydrocarbons EPA 418.1 (3) mg/L 0.2 (4)
ead EPA 239.2 (3) wg/L 0.6 (5)
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UBTL ANAL REPORT
DEW Line Sites — Water Analyses

Detection SW40A26 SWAOB27 SW43A24 SWA43B25 SW44A23

tRevised 08/11/87

Parameter Method Units Limit Site 40 Site 40 Site 43 Site 43 Site 44
peBs

PCB 1016 EPA 608 (1) ug/L  0.09 (6)

PCR 1221 EPA 608 (1) wug/L 0.09 (6)

PCB 1232 EPA 608 (1)} wug/L 0.09 (6)

PCB 1242 EPA 608 (1) wpg/L  0.09 (6)

PCR 1248 EPA 608 (1) ug/L  0.09 (6)

PCB 1254 EPA 608 (1) ug/L  0.09 (6)

PCB 1260 EPA 608 (1) ug/L  0.09 (6)

Phenols (1)

4-Chloro-3-methyl phenol EPA 604 (1) pg/L  0.62 (2) ND D
4—Chloro~3-methyl phenol EPA 625 (1) ug/L 3.0 (1) - -
2-ChlLorophenol EPA 604 (1) upg/L 0.51 (2) ND ND
2~Chlorophenol EPA 625 (1) pg/L 3.3 (1) - -
2,4-Dichlorophenol EPA 604 (1) wug/L  0.57 (2) - ND
2, 4=Dichlorophenol EPA 625 (1) wg/L 2.7 (1) ND -
2 ,4~Dimethylphenol EPA 604 (1) ug/L  0.83 (2) - ND
2, 4~Nme thylphenol EPA 625 (1) wug/L 2.7 (1) ND -
2,4~Dinitrophenol EPA 604 (1) wg/L  31. (2) - -
2,4~Dinttrophenol EPA 625 (1) pg/L 42, (1) ND ND
2Methyl-4,6-dinitrophenol EPA 604 (1) pg/L. 9.2 (2) - -
2-Methyl-4,6—dinitrophenol EPA 625 (1) npg/L 24, (1) ND ND
2-Ni trophenol EPA 604 (1) pg/L  0.51 (2) ND ND
2-Nitrophenol EPA 625 (1) wug/L 3.6 (1) - -
4-Nitrophenol EPA 604 (1) wg/L 2.6 (2) ND ND
4=Nitrophenol EPA 625 (1) wug/L 2.4 (1) - -
Pentachlorophenol EPA 604 (1) ywg/L  11. (2) - ND
Pentachlorophenol EPA 625 (1) ug/L 3.6 (1) 4.4 -
Phenol EPA 604 (1) ug/L  0.33 (2) - ND
Phenol EPA 625 (1) wug/L 1.5 (1) 7.2 -
2,4,6-Trichlorophenol EPA 604 (1) wug/L 1.1 (2) - ND
2,4,6-Tr {chlorophenol EPA 625 (1) g/t 2.7 (1) ND -

gel



cBs.
PCB 1016
PC8 1221
PCB 1232
PCB 1242
PCB 1248
PCB 1254
PCB 1260

bisture

Parameter

Method

SW 3550/8080 (10)
SW 3550/8080 (10)
SW 3550/8080 (10)
SW 3550/8080 (10)
S4 3550/8080 (10)
SW 3550/8080 (10)
SW 3550/8080 (10)

AST™ D2216-71

UBTL ANALYTICAL REPORT
DEW Line Sites — Soil Analyses

Detection SS1A6 55187 s51C8 55809

Units Limit
mg/kg  0.02 (2) ND ND ND ND
mg/kg  0.02 (2) ND ND ND ND
mg/kg 0.02 (2) ND ND ND ND
mg/kg  0.02 (2) ND ND ND ND
mg/kg  0.02 (2) ND ND ND ND
mg/kg 0.02 (2) 0.21 ND ND 0.05
mg/ kg 0.02 (2) ND ND ND ND
z - 380 16' 7-4 l?t

Page 7
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PCRs

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)

UBTL QUALYTY CONTROL REPORT Page 15
Dew Line Sites - Soil Samples
Detection  Splked Initial Spike Percent Spiit First Second Method
Method Units Limit Sample Value Conce Recovered Sample Value Valwe Blank
WB46-3550  ng/g 0.02 SS1A6 0.2 1.0 100% SS1A6  0.21 0.1l ND
Federal Reglster, Vol. 49, No. 209, October 26, 1984.
UBTL method detection limit (MDL) calculated according to reference (1).
EPA 600/4~79-020 {March 1983).
UBTL practical detection limit (PQL)
UBTL instrument detectfon limit (IDL) calculated according to reference (3).
UBTL method detection Limit (MDL) calculated for PCB 1242 according to reference (1) and applied to all of the PCBs.
Sample broken in transit to the laboratory.
S4-846, Second Edition, July [982.
L= p)

L2l
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UBTL QUALITY OONTROL REPORT . Page 14
DEW Line Sites — Water Samples

Detection  Spiked Initial Spike Pexrcent Split First Second Method

Method Units Limit Sample Value Conc. Recovered Sample Valwe Value Blank
Phenols
4-Chloro-3-Methylphenol EPA 604 (1)  pg/L  0.62 (2)  SW40A26 ND 100 157% SW40A26  ND ND ND
2-Chlorophenol EPA 604 (1) ug/L 0.5! (2) SWAQA26 34, 100 637% SW40A26 34, 28. ND
2,4-Dichlorophenol EPA 604 (1) /L 0.57 (2) SWA0A26 110 100 112% Sq40A26 110 100 ND
2,4-Dimethylphenol EPA 604 (1) wg/L  0.83 (2)  SW40A26 %3 100 85% SW40A26 9.3 9.1 ND
21 trophenol EPA 604 (1) wg/L  0.51 (2)  SW4DA26 ND 99. 355% SW40A26 ND ND ND
4-Nitrophenol EPA 604 (1) rg/L 2.6 (2) SW40A26 ND 100 59% SWA0A26 ND ND ND
Pentachlorophenol EPA 604 (1) ug/L 11. (2) SWAQA26 620 100 143% SW40A26 620 590 ND
Phenol EPA 604 (1) ng/L 0.33 (2) SW40A26 12. 100 26% SW40A26  12. ND ND

2,4,6-Trichlorophenol EPA 604 (1) w/L 1.1 (2) SW40A26 110 99, 104 SW40A26 110 110 ND



Yurgeable Organohalogens (cont.)

trans-!,3-Dichloropropene
Methylene Chloride

1,1,2,2-Tetrachloroethane

Tetrachloroethene
1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethene (TCE)
Trichloroflwromethane

Vinyl Chloride

'‘atroleum Hydrocarbong

ead

CBs

UBTL QUALITY CONTROL REPORT
DEW line Sites — Water Samples

Page 13

Detection Spiked Initial Spike Percent Split First Second Method
Mathod Units Limit Sample Value Conc. Recovered Sample Value Value Blank
EPA 601 (1) 1g/L 0.39 (2)
EPA 601 (1) ug/L 0.34 (2) SH1E5 16. 16. ND
SW13AL5 ND ND
sW40a26 17, 12.
EPA 601 (1) ug/L 0.38 (2) ND
EPA 601 (1) ug/L, 0.38 (2) SWIES ND ND ND
SW13Al5 ND ND
SW40A26 6.4 5.5
EPA 601 (1) ug/L 0.53 (2) SWIES 1.1 1.3 ND
SW13A15 ND 10. 102% SW13Al5 ND ND
SW40A26 1.2 10. 92% SWAGA26 1.2 1.2
EPA 601 (1) re/L 0.51 (2) SW13Al15 ND 10, 121% ND
SW40A26 ND 10. 70%
EPA 601 (1) ug/L 0.60 (2) SW1E5 290 290 ND
SW13AL5 ND ND
SW40A26 ND ND
EPA 60t (1) ug/L  0.44 (2) SW1ES 4.6 4.l ND
S{13A15 ND ND
SWAOA26 9.3 8.3
EPA 601 (1) ug/L 0.54 (2) ND
EPA 418.1 mg/L 0.5 ND
EPA 239.2 ug/L 0.6 SW13A15 ND 1.0 92% ND
SW16A16 D 1.0 93% d
sWil6Bl17 ND 1.0 814
3
EPA 608 /L 0.09 SWIFL0 ND 0.4 80% S4n4 ND ND ND

Gctl



Purgeable Organchalogens

Bromodichloronethane
Bromo form

Bromome thane

Carbon Tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethylvinylether

Chloroform

Chloromethane

Dibromochl oromethane

1, 2-Dichlorobenzene
1,3-Dichlorobenzene '
},4-Dichlorobenzene
Dichlorodi fluoromethane
1, 1-Dichloroethane

1,2-Dichloroethane
1, 1-Dichloroethene

trans-1,2-Dichlorcethene

1,2-Dichloropropane

cis-1,3-Dichloropropene

UBTL QUALITY CONTROL REPORT
DEW Line Sites — Water Samples

Detection Spiked Inittal Spike Percent Split  First
Method Units Limit Sample Value Conc.  Recovered Sample Value
EPA 601 (1) ug/L 0.35 (2)
EPA 601 (1) vg/L 0.45 (2)
EPA 601 (1) ug/L 0.63 (2)
EPA 601 (1) ng/L 0.46 (2)
EPA 601 (1) ug/L 0.37 (2)
EPA 601 (1) ug/L 0.38 (2)
EPA 601 (1) ug/L 0.44 (2)
EPA 601 (1) pg/L 0.45 (2) SW13A15 ND 10. 97%
S440A26 ND 10. 106%
EPA 601 (1)  ug/L  0.49 (2)
EPA 601 (1) ug/L 0.31 (2)
EPA 601 (1) vg/L 0.29 (2)
EPA 601 (1) ug/L 0.42 (2)
EPA 601 (1) ng/L 0.41 (2)
EPA 601 (1) 1g/L 0.33 (2)
EPA 601 (1) pe/L 0.49 (2) SW13Al15 ND 10. 110%
SWA0A26 1.2 20. 98%
EPA 601 (1) pg/L 0.44 (2)
EPA 601 (1) ug/L 0.29 (2) SW13A15 ND 10. 127%
SW40A26 ND 10. 108%
EPA 601 (1)  pg/L 0.42 (2)  SWI3ALS ND 10, 126%
SW40A26 ND 10. 98%
EPA 601 (1)  pg/L  0.20 (2) SWI1ES ND
SW13Al5 ND
SW40A26 6.2
EPA 601 (1) ng/L .58 (2)

Page 12

Second
Value

783

Method
Blank

ND
ND
D
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

ND
ND

ND
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Parameter

Sampling Date

PCBs
Date Extracted
Elapsed Time
Date Analyzed
Elapsed Time

Moisture
Date Analyzed
Elapsed Time

Method

Units

Detection
Limit

UBTL ANALYYICAL REPORT
DEW line Sites - Soil Sample Holding Time Summary

55146

SS1B7

SS1CB

558D9

EPA 3550/8080

ASTM D2216-71

08/18/86

08/23/86
5 days
09/08/86
21 days

11/19/86
93 days

08/18/86

08/23/86
5 days
09/08/86
21 days

11/19/86
93 days

08/18/86

08/23/86
5 days
09/08/86
21 days

11/19/86
93 days

08/18/86

08/23/86
5 days
09/08/86
21 days

11/19/86
93 days

Page 11
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Parameter

Sampling Date

Purgeable Halocarbons
Date Analyzed
Elapsed Time

Petroleum Hydrocarbons
Date Analyzed
Elapsed Time

ead
Date Analyzed
Elapsed Time

'CBs
Date Extracted
Elapsed Time
Date Analyzed
Elapsed Time

‘henols

Date Extracted
Elapsed Time
Date Analyzed
Elapsed Time

UBTL ANALYTICAL REPORT Page 10
DEW Line Sites - Water Sample Holding Time Summary -

Detection
Method Units Limit SW40A26  SWAO0B27  SW43A24  SWAIB25  SWA4A2)
08/19/86 08/19/86 08/19/86 08/19/86 08/19/86
EPA 601
08/25/86 08/25/86 08/25/86 08/25/86 08/25/86
6 days 6 days 6 days 6 days 6 days
EPA 418.1
o
EPA 239.2
e
Lo
EPA 608 et
EPA 604

08/23/86 08/23/86
4 days 4 days
09/07/86 09/07/86
t5 days 15 days



Parameter

sampling Date

‘urgeable Halocarbons
Date Analyzed
Elapsed Time

‘etroleum Hydrocarbons
Date Analyzed
Elapsed Time

ead
Date Analyzed
Elapsed Time

'CBs
Date Extracted
Elapsed Time
Date Analyzed
Elapsed Time

henols
Date Extracted
Elapsed Time
Date Analyzed
Elapsed Time

UBTL ANALYTICAL REPORT Page 9
DEW Line Sites — Water Sample Holding Time Summary

Detection
Method Units Limit SWIB2  SWiJAlS5 SW16Al6 SWI6BL7 SW28A21 SW28B22 SW31A20 SW32A18 S432819
08/18/86 08/18/86 08/19/86 08/19/86 08/19/86 08/19/86 08/19/86 08/13/86 08/19/86
EPA 601
08/25/86 08/25/86 08/25/86 08/25/86 08/25/86 08/25/86 08/25/86 08/25/86 08/25/86
7 days 7 days 6 days 6 days 6 days 6 days 6 days 6 days 6 days
EPA 418.1 09/11/86 09/11/86
23 days 23 days
EPA 239.2
09/03/86 09/03/86 09/03/86
17 days 16 days 16 days
EPA 608
EPA 604

08/23/86 08/23/86
4 days 4 days
09/07/86 09/07/86
15 days 15 days

(o]
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Parameter

Sampling Date

Purgeable Halocarbons
Date Analyzed
Elapsed Time

Petroleum Hydrocarbons
Date Analyzed
Elapsed Time

Lead
Date Analyzed
Elapsed Time

iCBs
Date Extracted
Elapsed Time
Date Analyzed
Elapsed Time

'henols
Date Extracted
Elapsed Time
Date Analyzed
Elapsed Time

DEW Line Sites — Water Sample Holding Time Summary

Detectlon
Mathod Units ldmit SWIES SWIF10  SW3All SWiBlt4 SHHA3 SWaB4 SW8A12  swW8B13 SWIAL
08/18/86 08/18/86 08/18/86 08/18/86 08/18/86 08/18/86 08/18/86 08/18/86 08/18/36
EPA 601
08/25/86 08/25/86 08/25/86 08/25/86 08/25/86 08/25/86 08/25/86 08/25/86 08/25/86
7 days 7 days 7 days 7 days 7 days 7 days 7 days 7 days 7 days
EPA 418.1
09/17/86 09/17/86
30 days 30 days
EPA 2 39 o2 (A9
EPA 608 ::
NA*  08/23/86 08/23/86 08/23/86 s
NA* 5 days 5 days 5 days
NA* 09/08/86 09/08/86 09/08/86
NA* 21 days 21 days 21 days
EPA 604

Sample broken in transit (not analyzed).



Parameter

PCBs
PCB
PCB
PCB
PCB
PCB
PCB
PCB
PCB
PCB
PCB
PCB
PCB
PCB
PCB

1016 (f)
1016 (s)
1221 (£)
1221 {s)
1232 (£)
1232 (s)
1242 (£)
1242 (s)
1248 (£)
1248 (s)
1254 (f)
1254 (s)
1260 (£)
1260 (s8)

Method

SW3550/8080
SW3550/8080
SW3550/8080
SW3550/8080
SW3550/8080
SW3550/8080
SW3550/8080
SW3550/8080
SW3550/8080
SW3550/8080
SW3550/8080
SW3550/8080
SW3550/8080
SW3550/8080

DEW Line Sttes — Soil Samples

UBTL ANALYTECAL REPORT

Second Column Confimations

Detection
Inits Limit S851A6 S51B7 ssi1c8 558D9
mg/ kg 0.02 ND ND ND ND
mg/kg Neg Neg Neg Neg
mg/ kg 0.02 ND ND ND ND
mg/kg Neg Neg Neg Neg
mg/ kg 0.02 ND ND ND ND
mg/kg Neg Neg Neg Neg
mg/ kg 0.02 ND ND ND ND
mg/kg Neg Neg Neg Neg
mg/ kg 0.02 ND ND ND ND
mg/kg Neg Neg Neg Neg
mg/ kg 0.02 0.21 ND ND 0.05
mg/kg Pos Neg Neg Pos
mg/kg 0.02 ND ND ND ND
mg/kg Neg Neg Neg Neg

Page 23
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HD — Not detected using the first colum.

*

Parane ter

Phenols (1)

4-Chloro-3-methyl phenol
4-Chloro—3—methyl phencl
2-Chlorophenol
2-Chlorophenol

2, 4-bichlorophenol

2, 4-DMchlorophenol

2, 4-Dime thyl phenol
2,4-Dime thyl phenol
2,4-Dinitrophenol
2,4-Dinitrophenol
2-Methyl—4,6-~dinitrophenol
2-¥ethyl-4,6-dinltrophenol
2-Nitrophenol
2-Nitrophenol
4~Nitrophenol
4~Nltrophenot
Pentachlorophenol
Pentachlorophenol

Phenol

Phenol
2,4,6-Trichlorophenol

2,4,6-Trichlorophenol

(firsct)
(GC/MS)
(first)
(GC/MS)
(first)
(GC/MS)
(first)
(GC/MS)
(first)
(GC/Ms)
{first)
(Gc/MS)
(fircst)
(GC/MS)
(first)
(GC/Ms)
(first)
(GC/MS)
(first)
(GC/MS)
{first)
(GC/MS)

UBTL ANALYTICAL REPORT

DE¥ Line Sites — Water Samples

Second Column Confirmations

Detection 5W32A18 SW32819 SH40A26 SW40B27

Method Units Limit i
EPA 604  ug/L 0.62 ND ND ND ND
EPA 625 ypg/L 3.0 Neg Neg Neg Neg
EPA 604  yg/L 0.51 ND ND 31 ND
EPA 625 ug/L 3.3 Neg Neg <3.3 Neg
EPA 604  pg/L 0.57 4.7 ND 110 ND
EPA 625 ug/L 2.7 <2.7 Neg <2.7 Neg
EPA 625 ug/L 2.7 Neg <2.7 <2.7 Neg
EPA 604 ug/L 31. * * * *
EPA 625 ug/L 42, <42. <42. <42. <42,
EPA 604  yg/L 9,2 * * * *
EPA 625 ug/L 24, <24, {24, <24, 24,
EPA 625 ug/L 3.6 3.6 <3.6 Neg Neg
EPA 604 yg/L 2.6 ND ND ND ND
EPA 625 ug/L 2.4 Neg Neg Neg Neg
EPA 604 ye/L 1. 73. 120, 620 ND
EPA 625 ng/L 3.6 9.6 9.5 W Neg
EPA 604  yg/L 0.33 ND 1.4 12 ND
EPA 625  ug/L 1.5 Neg <l.5 7.2 Neg
EPA 604 ug/L 1.1 38. 49, 110 ND
EPA 625 pg/L 2.7 <2.7 2.7 <2.7 Neg

— Analysis could not be completed using the first column, second column GC/MS results reported.

Page 22
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Page 21
UBTL ANALYTICAI, REPORT
DEW Line Sites - Water Samples
Second Column Confirmations

Detection SW40A26 SWAOB27 SW43A24 SWA3B25 SW44A23

Parameter Method Units Limit Site 40 Site 40 Site 43 Site 43 Site 44
Purgeable Halocarbons
1,1-Dichloroethene (f) EPA 601 pg/L 0.49 ND ND ND ND ND
1,1-Dichlorcethene (8) EPA 601 ug/L Neg Neg Neg Neg Neg
trans-1,2-Dichloroethene (f) EPA 601 pg/L 0.42 ND ND ND ND ND
trans-1,2-Dichloroethene (s) EPA 601 pg/L Neg Neg Neg Neg Neg
1 ,2-Dichloropropane (f) EPA 601 g/L 0.20 6.2 ND ND ND ND
1,2-Dichloropropane (s) EPA 601 /L Pos Neg Neg Neg Neg
cis~1,3-Dichloropropene (f) EPA 601 ug/L 0.58 ND ND ND ND ND
cis-1,3-Dichloropropene (s) EPA 601 pg/L Neg Neg Neg Neg Neg
trans-1,3-Dichloropropene (f) EPA 601 pg/L 0.39 ND ND ND ND ND
trans-l,3-Dichloropropene (s} EPA 601 pg/L Neg Neg Neg Neg Neg
Methylene Chloride (f) EPA 601 yg/L 0.34 17, ND ND 57 ND
Methylene Chloride (s) EPA 601 yug/L Pos Neg Neg NEG Neg
1,1,2,2-Tetrachloroethane (f) EPA 601 pg/L 0.38 ND ND ND ND ND
1,1,2,2-Tetrachloroethane (s} EPA 601 yg/L Neg Neg Neg Neg Negr
Tetrachloroethene (f) EPA 601 pg/L 0.38 6.4 ND ND ND ND
Tetrachloroethene (s) EPA 601 yg/L Pos Neg Neg Neg Neg
1,1,1-Trichloroethane (f) EPA 601 1g/L 0.53 1.2 ND ND ND ND
-1,1,1~Trichlorcethane (s) EPA 601 yg/L Pos Neg Neg Neg Neg
1,1,2-Trichloroethane (f) EPA 601 ug/L 0.51 ND ND ND ND ND
1,1,2-Trichloroethane (8) EPA 601 ug/L Neg Neg Neg Neg Neg
Trichloroethene (f) EPA 601 yg/L 0.60 ND 2.1 ND ND ND
Trichloroethene (&) EPA 601 ug/L Neg Pos Neg Neg Neg
Trichlorofluoranethane (f) EPA 601 pg/L 0.44 9,3 1.4 1.0 .61 ND
Trichlorofluoromethane (s) EPA 601 yug/L Pos Pos Pos NEG Neg
Vinyl Chloride (f) EPA 601 pg/L 0.54 ND ND ND ND ND
Vinyl Chloride (s) EPA 601 ug/L Neg Neg Neg Neg Neg

LET



Page 20
UBTL ANALYTICAL REPORT
DEW Line Sites — Water Samples

Second Column Confirmations

Detection SWAOA26 SWAOB27 SW43A24 SWA3BZS SW44A23

Parameter Method Uhits Limit Site 40 Site 40 Site 43 Site 43 Site 44
Purgeable Halocarbona
Bromodichloromethane (f) EPA 601 g/L 0.35 ND ND ND ND ND
Bromodichloromethane (s) EPA 601 pg/L Neg Neg Neg Neg Neg
Bromoform (f) EPA 601 pg/L 0.45 ND ND ND ND ND
Bromoform (s) EPA 601 pg/L Neg Neg Neg Neg Neg
Bromomethane (f) EPA 601 pg/L 0.63 ND ND ND ND ND
Bromomethane {s) EPA 601 g/l Neg Neg Neg Neg Neg
Carbon Tetrachloride (f) EPA 601 yug/L 0.46 ND ND ND ND ND
Carbon Tetrachloride (s) EPA 601 ywg/L Neg Neg Neg Neg Neg
Chlorobenzene (f) EPA 601 wg/L 0.37 ND D ND ND ND
Chlorobenzene (s8) EPA 601 pg/L Neg Neg Neg Neg Neg
Chloroethane (f) EPA 601 pg/L 0.38 ND ND ND ND ND
Chloroethane (s) EPA 601 ug/L Neg Neg Neg Neg Neg
2-Chloroethylvinylether (£) EPA 601 ug/L 0.44 ND ND ND ND ND
2~Chloroethylvinylether (s) EPA 601 wg/L Neg Neg Neg Neg Neg
Chloroform (f) EPA 601 pg/L 0.45 ND ND ND ND ND
Chloroform (s) EPA 601 ng/L Neg Neg Neg Neg Neg
Chloronethane (£) EPA 601 ug/L 0.49 ND ND ND ND ND
Chloromethane (8) EPA 601 pg/L Neg Neg Neg Neg Neg
Dibromochloromethane (f) EPA 601 yg/L 0.31 ND ND ND ND ND
Pibromochloromethane (s) EPA 601 ug/L Neg Neg Neg Neg Neg
1,2-Dichlorobenzene (f) EPA 601 /L 0.29 ND KD ND ND ND
1,2-Dichlorobenzene (s) EPA 601 yg/L Neg Neg Neg Neg Neg
1,3-Dichlorobenzene (f) EPA 601 1g/L 0.42 ND ND ND ND ND
1,3-Dichlorobenzene (s) EPA 601 pg/L Neg Neg Neg Neg Neg
1,4-Dichlorobenzene (f) EPA 601 g/l 0.41 ND ND ND ND ND
1,4~Dichlorobenzene (s) EPA 601 pg/L Neg Neg Neg Neg Neg
Dichlorodifluoromethane (f) EPA 601 ug/L 0.33 ND ND ND ND ND
Dichlorodifluoromethane (s) EPA 601 /L Neg Neg Neg Neg Neg
1 ,1-Dichloroethane () EPA 601 /L 0.49 1.2 ND ND ND ND
1,1-Dichloroethane (s) EPA 601 yug/L Pos Neg Neg Neg Neg
1,2-Dichloroethane (f) EPA 601 ug/L 0.44 ND ND ND ND ND

1,2-Dichloroethane (s) EPA 601 yng/L Neg Neg Neg Neg Neg
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Page 18
UBTL ANALYT ICAL, REPORT

DEW Line Sites - Water Samples
Secord Column Confirmations o

Detection  S¥9B2 SWI3A5 SW16A16 SW16B17 SW28A21 SW2BB22 SW3IlA20 SW32A18 SW32B19

Parameter Method Units Limit Site 9 Site 13 Site 16 Site 16 Site 28 Site 28 Site 31 Site 32 Site 32 Mw
Purgeable Halocarbons
Bromodichloromethane (£) EPA 601 g/L 0.35 ND ND ND ND ND ND ND ND ND
Bromodichloromethane (s) EPA 601 yug/L Neg Neg Neg Neg Neg Neg Neg Neg Neg
Bronoform (f) EPA 601 g/L 0.45 ND ND ND ND ND ND ND ND ND
Bromoform (8) EPA 601 pg/L Neg Neg Neg Neg Neg Neg Neg Neg Neg
Bromomethane (f) EPA 601 wg/L 0.63 ND NP ND ND ND ND ND D ND
Br omomethane (s) EPA 601 pg/L Neg Neg Neg Neg Neg Neg Neg Neg Neg
Carbon Tetrachloride (f) EPA 601 pg/L 0.46 ND ND ND ND ND ND ND ND ND
Carbon Tetrachloride (s) EPA 601 yg/L Neg Neg Neg Neg Neg Neg Neg Neg Neg
Chlorobenzene (f) EPA 601 /L 0.37 ND ND ND ND ND D Nb ND ND
Chlorobenzene (s) EPA 601 pg/L Neg Neg Neg Neg Neg Neg Neg Neg Neg
Chloroethane {f) EPA 601 ug/L 0.38 ND ND ND ND ND ND ND ND ND
Chloroethane (s) EPA 601 pg/L Neg Neg Neg Neg Neg Neg Neg Neg Neg
2—Chloroethylvinylether (f) EPA 601 ug/L 0.44 ND ND ND ND ND ND ND b ND
2-Chloroethylvinylether (s) EPA 601 pg/L Neg Neg Neg Neg Neg Neg Neg Neg Neg
Chloroform (f) EPA 601 /L 0.45 ND ND ND ND ND ND ND ND ND
Chloroform (s) EPA 601 ug/L Neg Neg Neg Neg Neg Neg Neg Neg Neg
Chloromethane (f) EPA 601 g/L 0.49 ND ND ND ND ND ND ND ND ND
Chloromethane (s) EPA 601 ug/L Neg Neg Neg Neg Neg Neg Neg Neg Neg
Dibromochloromethane (f£) EPA 601 g/L 0.31 ND ND ND ND ND ND ND 0.65 0.31
Mbromochloromethane (s8) EPA 601 ng/L Neg Neg Neg Neg Neg Neg Neg Pos Pos
1,2-Dichlorobenzene (f) EPA 601 yg/L 0.29 ND ND ND ND ND ND ND ND ND
1,2-Dichlorobenzene (8) EPA 601 ug/L Neg Neg Neg Neg Neg Neg Neg Neg Neg
1,3-Dichlorobenzene (f) EPA 601 pg/L 0.42 ND ND ND ND ND ND ND ND ND
1,3-Dichlorobenzene (s) EPA 601 g/l Neg Neg Neg Neg Neg Neg Neg Neg Neg
1,4-Dichlorobenzene (f) EPA 601 pg/L 0.41 ND ND ND ND ND ND ND ND ND
1,4~Dichlorobenzene (s) EPA 601 ug/L Neg Neg Neg Neg Neg Neg Neg Neg Neg
Dichlorodi fluoromethane (f) EPA 601 /L 0.33 ND ND ND ND ND ND ND ND ND
Dichlorodi fluoromethane (s) EPA 601 ug/L Neg Neg Neg Neg Neg Neg Neg Neg Neg
1 ,1-DMchloroethane {f) EPA 601 ug/L 0.49 ND ND ND ND ND ND ND ND ND
1,1-Dichlorcethane (s) EPA 601 ug/L Neg Neg Neg Neg Neg Neg Neg Ney Neg
! ,2-Dichloroethane (f) EPA 601 g/L 0.44 ND ND ND ND ND ND ND 2.3 1.9
1,2-Dichloroethane (s) EPA 601 pg/L Neg Neg Neg Neg Neg Neg Neg Pos Pos



Parameter

Purgeable Halocarbons

1,1-Dichlorcethene (f)
1,1-Dichloroethene (s)
trans-1,2-Dichloroethene (f)
trans~1,2-Dichlorcethene (s)
},2-Dichloropropane (f)
1,2-Dichloropropane (s)
cis-1,3-Dichloropropene (f)
cis-1,3-Dichloropropene (&)
trans-1,3-Dichloropropene (f)
trans-1,3-Dichloropropene (8)
Methylene Chloride (f)
Methylene Chloride (s)
1,1,2,2-Tetrachloroethane (f)
1,1,2,2-Tetrachloroethane (8)
Tetrachloroethene (f)
Tetrachloroethene (s)
1,1,1-Trichloroethane (f)
1,1,1-Trichloroethane (s)
1,1,2-Trichloroethane (f)
1,1,2=-Trichloroethane (s)
Trichloroethene (f)
Trichloroethene (s8)
Trichlorofluoromethane {f)
Trichlorofluoromethane (a)
Vinyl Chloride (f)

Vinyl Chloride (s)

UBTL ANALYTICAL REPCRT

DEW Line Sites - Water Samples

Second Column Confimmations

Page 17

Detection SWIES SWIF10  S43Al11 SWiBl4 S44A3 SWaB4 SWBA12  SW8B13 SW9Al

Method Units Limit Site 1 Site 1l Site3 Site3 Sited4 Sited4 Site8 Site 8 Site 9
EPA 601 pg/L 0.49 ND ND ND ND ND ND ND ND ND
EPA 60t ug/L Neg Neg Neg Neg Neg Neg Neg Neg Neg
EPA 601 g/L 0.42 2.0 0.60 0.43 ND ND ND ND 0.62 ND
EPA 601 g/L Pos Pog Pos Neg Neg Neg Neg Pos Neg
EPA 601 pg/L 0.20 ND ND ND ND ND ND ND ) D
EPA 601 ug/L Neg Neg Neg Neg Neg Neg Neg Neg Neg
EPA 601 1g/L 0.58 ND ND ND ND ND ND ND ND ND
EPA 601 ug/L Neg Neg Neg Neg Neg Neg Neg Neg Neg
EPA 601 pg/L 0.39 ND ND ND ND ND ND ND ND ND
EPA 601 pg/L Neg Neg Neg Neg Neg Neg Neg Neg Neg
EPA 601 pg/L 0.34 16. 5.9 ND ND ND 5.1 ND ND ND
EPA 601 pg/L Pos Pos Neg Neg Neg Pos Neg Neg Neg
EPA 601 g/L 0.38 ND ND ND ND ND ND ND ND ND
EPA 601 wug/L Neg Neg Neg Neg Neg Neg Neg Neg Neg
EPA 601 g/L 0.38 1.1 ND ND ND ND ND ND ND ND
EPA 601 ypg/L Pos Neg Neg Neg Neg Neg Neg Neg Neg
EPA 601 ug/L 0.53 ND ND ND ND ND ND ND ND ND
EPA 601 pg/L Neg Neg Neg Neg Neg Neg Neg Neg Neg
EPA 60F ug/L 0.51 ND ND ND D ND ND ND ND ND
EPA 601 pg/L Neg Neg Neg Neg Neg Neg Neg Neg Neg
EPA 601 pg/L 0.60 290 110 0.76 ND ND ND ND 1.5 ND
EPA 601 pg/L Pos Pos Pos Neg Neg Neg Neg Pos Neg
EPA 601 pg/L 0.44 4.6 3.1 3.2 1.6 1.1 3.1 1.3 1.5 1.2
EPA 601 ug/L Pos Pos Pos Pos Pos Pos Pos Pos Pos
EPA 601 1g/L 0.54 ND ND ND ND ND ND ND ND ND
EPA 601 ypg/L Neg Neg Neg Neg Neg Neg Neg Neg Neg
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APPENDIX G

REFERENCES AND TABULATION OF CHEMICAL DATA,
PHASE II, STAGE 1 IRP
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TABLE ¥*

CHEMICAL ANALYSIS RESULTS
DEW LINE - WATER ANALYSES

DETECTION BAR-M PON-3 POW-2 POW-1 L1272
PARAMCTER  METHOD  UNITS LIMIY SITE ) SITE B SITE 9 SITE )3  SITE 16 SITE 20 SITE 31 SITE 32 SITE 4D SITE &3 SITE 44
T0C 415.1° mg/L 1. sl. 19. 3. 6. 13. 20 8. 52. 84, 15. 16.
10X 9020®  pg/L ) 10. 1200. 180. 190, 1, 100, 890. 170 950. 0400, 1400, 130. 150,
tead 239.20  wg/L 0.01 - 0.01 d 0.05 0.0) - d d d d d
Phenola 420,28 pg/L 10. - d - d d - d 25. 13. d d
0il end
Grease 413,29 mg/lL 5. 3. d - - - 7 -— - - - -
PCHs 608¢ pg/L 0.5 - d d d -~ - d d — - -
pH (Field) - - — 7.70  7.05 .10 8.0% B.50 - 6.65 9.2 7.35 7.25 7.6%
Specific
Conductance
@ 25°C --  pmhos/cm - 720. 318, 275. 11,496. 7818. -~ 2414, 1856. 952. 294, 364,
Salimty — $ -- - - - 1.5 5.2 - 17.2 1.3 - - -

S8CPA SW-B846, modified for use ulgh an 0.1. Model 410 TOX Analyzer.

bEpA Manual 600/4-82-057, July 1982, "Methods for Organic Chemical Analysis of Municipal and Industrial Wsstewater.”
CEPA 600/4-79-020, March 1983, “Methods for Chemical Analysis of Water and Wastes."

dpenotes value less than the limit of detection.

* Dames & Moore, 1986, Installation Restoration Program, Phase II-Confirmation/Quantification,
Stage 1, DEW Line Statlions, Alaska. Contract No. F33615-83-D~4002 0021, Park Ridge, Illinois.
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REFERENCES

CH2M H1i11, 1981, Installation Restoration Program Records Search for Alaska
DEW Line Stations. Contract No. F0863780 GOOl0 004, Gainesville,
Florida,

Dames & Moore, 1986, Installation Restoration Program, Phase [I -
Confirmation/Quantification, Stage 1. Contract No. F33615-83-D~-4002
0021, Park Ridge, I1linois.

JRB Associates, Inc,, 1980, Methodology for rating the hazard potential of
waste disposal sites. McLean, Virginia.

U.S. Environmental Protection Agency, 1985, National Interim Primary
Drinking Water Reguiations. 40 CFR 141 and 40 CFR 142,



TABLE 4 *

SOIL ANALYSIS RESULTS2
BAR-M STATION, DEW LINE

DETECTION  SITE 1 SITE 1 SITE 4 SITE 4

PARAMETER  METHOD  UNITS LIMIT 0' . STREAM BED 1.0’ 2.0
Lead | 239.1b¢ ug/g 10. 76. g g 52
Phenols 420.2b ve/g 1. g 8 8 g
TOX 90209 ne/g 5. g , g g g
X Moisture grav. X - 26. 2.3 76 75
PCB 608e ue/s 0.5f 0.72 g - -
PCB 608e us/g 5.f - -- 8 g

8Results corrected for percent moisture.

bMethods for Chemical Analysis of Water and Wastes, EPA 600/4~79-020, Revised
March 1983, modified for use with soil samples.

€Soil samples were acid digested for lead analysis.

dTest Methods for Evaluating Solid Waste, SW-B46, 2nd Ed., July 1982, modfified
for use on 0.1. Corp. Model 610 TOX Analyzer, with soil samples,

€EPA Manual 600/4-82-057, July 1982, modified for use with soil samples.

fBecause of interferences, the following dilutions were made to analyze the

samples:
Site 1, O 1:10 .
Site 1, stream bed 1:10
Site 4, 1.0’ 1:100
Site 4, 2.0 1:100

BDenotes value less than the limit of detection.

* Dames & Moore, 1986, Installation Restoration Program, Phase II-Confirmation/Quantification,
Stage 1, DEW Line Stations, Alaska. Contract No. F33615-83-D-4002 0021, Park Ridge, Illinois.
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Curricuium Vitae
“

MICHAEL W. ANDER

Title Environmental Scientist

Expertise Environmental Analysis and Impect Assessment
Aquatie Ecology
Mine Reclamation
Environmental Auditing and Risk Assessment

Experience Project Manager

with Firm o Environmental audits and risk assessments for several industrisl
facilities in the Midwest.

o Geohydrologic assessment of a chemically contaminated plant
site in Michigan, including evaluation of containment and
treatment measures.

0 Geohydrologic assessment of a chemical waste disposal facility
in Michigan. 7
o Environmental studies and development of remedial actions for

over 30 PCB-contaminated industrial sites throughout the
Midwest.

o Environmental analysis and impact assessment report for a
600-MWe coal-fired power plant in Missouri.

0o Assessment of the impact to benthic and fish communities
generated by the increase of industrial effluent to a river in
northern Illinois.

o Land reclamation study for a highly acidie, abandoned coal
strip mine in north-central Mlinois.

o Evaluation of the environmental enhancement resulting from
the dredging of polluted sediments from the Little Calumet
River in Ilinois.

o Study of the economic and environmental implications of
developing low-head hydroelectric power on the Fox River in
Ilinois.

o Environmental assessment of lead in the soils and ground
water near a battery reprocessing plant in lllinois.

o Environmental assessment of potential chemical contamination
of a chemical plant site in Michigan.

o Environmental assessment of selected river basins, tributary to
the lllinois River, based on the analysis of nearly 2000
benthic samples.

Assistant Project Manager

o Environmental baseline studies and impact assessment of
copper/zine mine in northern Wisconsin, inciuding analysis and
evaluation of fisheries, plankton, and periphitic slgae with
special emphasis on water chemistry and benthic maecro-
invertebrates,

Dam s&M re
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MICHAEL W. ANDER

Page Two

Past
Experience

Academic
Background

Professional
Affiliations

Registration

ne-tl

o Preparation and coordination of Final Safety Analysis Report
and Environmental Report for a nuclear power plant in
Missouri.

Principal Investigator/Aquatie Ecologist

o Environmental studies required for the preparation of permit
applications and reclamation plans for several coal mines and
a coal preparation plant in eastern Kentucky.

o Environmental assessment of dredging an estuary and salt
marsh for a chemical plant in South Carolina, including
analysis and evaluation of fisheries, plankton, and water
chemistry with special emphasis on the coliection and analysis
of benthic macroinvertebrates.

o Environmental baseline studies for nuciear power plants in
Florida, Wisconsin, Missouri, Texas, and Washington with the
responsibility for the collection and analysis of benthic
samples.

o Environmental baseline studies for the phosphate mining
industry in Florida.
Project Quality Assurance Coordinator

o Management of all projects requiring quality assurance in
compliance with NRC regulations.

o Implementation of Dames & Moore's quality assurance manual
on all nuclear-related projects.

Aviation Electronies Technician, US. Navy
¢ Maintenance of electronic systems of A-T attack aircraft.
o Counselor, Naval Drug Rehabilitation Center.

M.S., Biological Sciences, Northern Illinois University, 1970
B.S., Biological Sciences, Northern Illinois University, 1967

North American Benthological Society
international Oceanographic Foundation

Ilinois Association of Environmental Professionals
Ecological Society of America

Certified SCUBA Diver



Curriculum Vitae

.

JON MICHAEL STANLEY.

Title Senior Engineering Geologist

Expertise Engineering Geology
Geotechnical Engineering
Project Management

Experience o Engineering aspects of transportation corridors, port sites, and

with Firm mining facilities and dams for a lead/zine mine in northwestern
Alaska. Regional engineering geology, quantification of potential
engineering problems along elternative routes and of fshore
geotechniecal engineering for a port site.

o Engineering geology, foundation design, and wastewater treatment
and - disposal systems design for a US. Navy building on Adak,
Alaska.

o Engineering geology for a runway extension for the State of
Alaska and the City of Unalaska at Duteh Harbor, Alaska.

o Coordination of a drilling program covering 460 miles of the
Trans-Alaska Pipeline System including drilling operations,
laboratory testing, engineering analyses, and reporting.

0 Review of hazardous waste disposal areas and preparation and
implementation of an investigation program at three major U.S,
Air Force installations and five DEW Line sites in Alaska.

o Coordination of onshore logisties for an offshore geotechnical
investigation utilizing a 195-foot drill-equipped vessel operating in
the Bering, Chukchi, and Beaufort seas.

0 Assessment of geohazards along State Route 178 in the Kern
River Canyon, Kern County, California.

o Soil and ground water contamination assessment for Chevron's
Bakersfield, California refinery.

0 Assessment of hydrogeologic conditions in eonjunction with a soil
and ground water assessment at the Kodak Distribution Center,
San Ramon, California.

0 Assessment of gasoline spills at a San Mateo, California gas

station.
Past 0 Senior Civil Engineer, Alyeska Pipeline Service Company.
Experience General  civil engineering  ineluding engineering  project

management, soils investigations, below-ground pipeline stability
monitoring, field visual surveillance of below-ground pipeline,
development of computer systems for below-ground pipeline
monitoring and stability analysis, and coordination of field test
hole drilling and monitoring device installation programs.
Mapping of ground water flow and flow control planning ineluding
through pump testing and water level monitoring.

Dames & M re



JON MICHAEL STANLEY

Page - 2 ~

Academic
Background

Registration

Professional
Affiliations

Publications

o Owner, Geological Engineering Services. General geological and
civil engineering including soils investigations, subdivision
development engineering, water supply and Sewage treatment and
disposal systems design, road design, construetion inspeetion, and
environmental engineering.

o Manager of Kenai Distriet Field Office, Alaska Department of
Environmental Conservation. Responsible for review of plans for
subdivisions, water supply systems and sewage treatment and
disposal systems, inspection of public water supplies and
wastewater treatment and disposal systems, enforcement of DEC
regulations, and preparation of legal actions. Reviewed both
chemical and oil waste disposal practices in the Sterling
hazardous waste disposal area and plans for sewage disposal
facilities in several areas on the Kenai Peninsula. ’'Reviewed
plans for fish waste disposal facilities in several areas on the
Kenai Peninsula. Provided supervision for oil spill moniloring for
south-central and southwest Alaska.

o Senior and Staff Engineer, R&M Consultants. Coordination of
soils investigations, computer processing of data, preparation of
humerous technical and data presentation reports, foundation
investigations, and subdivision investigations.

Postgraduate courses in engineering and business management and
arctic engineering, 1980-1982

B.S., Geological Engineering, University of Alaska, Fairbanks, 1974
Washington State University, Pullman, 1966-1967

University of Alaska, Fairbanks, 1965-1966

Professional Geologist, Alaska, License No. AA 0059, 1982

American Institute of Professional Geologists, 1982, CPGS No. 6082
Association of Engineering Geologists

Association of Ground Water Scientists and Engineers

Alaska Section, American Water Resources Association

Alaska Ground Water Association (Secretary/Treasurer, 1983-1984)
Alaska Geological Society

Thomas, H.P., E.R. Johnson, J.M. Stanley, J.A. Shuster, and S.W.
Pearson, "Pipeline Stabilization Project at Atigun Pass," in
Proceedings of the Third International Symposium on Ground
Freezing, Hanover, New Hampshire, June 1982.
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Curriculum Vitae
—

JON MICHAEL STANLEY

Page - 3 -
Stanley, J.M., and J.E. Cronin, "Investigation and Implications of
Subsurface Conditions Beneath the Trans-Alaska Pipeline in Atigun
Pass," in Proceedings of the Fourth International Conference on
Permafrost, July 1983 (in preparation).

nh-tl
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Tite
Expertise

Experience
With Firm

Past
Experience

Acadamic
Background

Professional
Background

Publications

Curricuium VYita P

ROBERT E. QUINLAN

Staff Biologist
Aquatic Biology

e Co-Principal Investigator assessing aguatic concerns for a coal-to-methanol facility
feasibility study in Dunn County, North Dakota including off-site product pipeline route
environmental assessment.

¢ Co-Principal Investigator evaluating impacts to fishery resources for an environmental
impact statement regarding water supply systems for a lignite mine and sythetics plant in
cast Texas.

e Evaluation of impacts to fishery resources for an environmental impact statement regarding
expansion of sewage treatment facilities in Missoula, Montana.

o Evaluation of impacts to aquatic resources in Clear Creek in the Denver metropolitan area
for an assessment of impacts due to sewage treatment facilities expansion in Golden,
Colorado.

® Aquatic species evaluation and analysis of potential impacts for alternative coal-fired
generating facility sites established by the Los Angeles Department of Water and Power in
White Pine County, Nevada.

o Principal Investgator assessing aquatic and hydrologic concerns for dredge and fill
permutting in Polk County, Florida.

® Performed “Instream Flow Incremental Analysis™ on streams in northwest Alaska to
formulate a predictive model for the assessment of possible mining related impacts-induced
changes in stream flow regimes on Arctic grayling and Arctic char populations.

Assistant Fisheries Biologist, Wyoming Game and Fish Department, Pinedale, Wyoming.
¢ Evaluaied fish habitat quality and fisheries exploitation on the Upper Green River.

Assistant Fisheries Biologist, Wyoming Game and Fish Department, Laramie, Wyoming.
e Evaluated brown and rainbow trout populations in the Upper North Platte River.

Research Assistant, University of Wyoming, Laramie, Wyoming.
o Researched the reproductive biology of the Colorado River cutthroat trout (Salmo clarki
pleuriticus) in the Sierra Madre Mountains of southcentral Wyoming.
® Research included evaluating age-growth, population (inter-action, fecundity, egg mortality,
and physical and chemical parameters) associated with this State-listed sensitive species.

A.S,, biology, Casper College, Casper, Wyoming.
B.S., zoology, fisheries management, University of Wyoming, Laramie, Wyoming.
M.S., zoology, aquatic biology, University of Wyoming, Laramie, Wyoming.

American Fisheries Society, Colorado-Wyoming Chapter of the American Fisheries Society.

Thesis: A study of the Biology of the Colorado River Cutthroat Trout (Salmo clarki pleurincus)
Population in the North Fork of the Littie Snake River Drainage in Wyoming.

Dam s &M or
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Curriculum Vita
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Carol Jean Scholl
Title Project Geologist

Expertise Geology
Ground-Water Hydrology

Experience Provides consultation on geologic and ground-water aspects of the firm’s hazardous waste,
With Firm  nuclear and mining projects. Joined Dames & Moore in 1973 and rejoined the firm in 1983.

Project Geologist

o Performed cost-effectiveness analyses of alternate disposal methods for hazardous waste
contaminated soils.

* Designed and managed hazardous waste field investigations at U.S. Air Force
installations in seven states. The program involved the analysis and evaluation of
hazardous materials in s0il and ground water including fuels, solvents and trace metals.

* Managed field investigations to assess the environmenptal impacts of the uncontrolled
disposal of heavy metals and industrial wastes in till plain soils,

Staff Geologist

¢ Planned and managed a bydrogealogic investigation of a waste management facility for a
pettochemical firm,

¢ Performed environmental assessments on the impacts of landfills to the eavironment.

¢ Designed and managed a field investigation involving the impact of a chemical process
facility on ground water and surface water quality,

¢ Prepared personnel safety plans for investigations at hazardous waste sites.

# Served as Dames & Moore's group contact coordinator for the Electric Power Research
Institute’s Seismic Risk Hazard Analysis Program performed in the eastern United States.

* Prepared responses to questions posed by the Nuclear Regulatory Commission concerning
faulting studies for a nuclear power plant in southern Indians.

Assistant Geologist
¢ Assisted in the compilation and reduction of ground-water data for preliminary safety
analysis reports for three potential nuclear power plant gites in Kansas, Missouri and

Dames & Moore
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Illinois.

o Participated in detailed field structural geological studies of a potential nuclear
power plant site in Pennsylvania.

o Performed engineering geological duties for a rock coring and soil sampling program at
a nuclear power plant site in northwestern Ilinois.

¢ Assisted in the reduction of ground-water data for 3 bydrologic study of a proposed
coal strip mine in eastern Montana.

Past A total of ten years experience in geology education and research.
Experience
Head of Group Programs/Instructor of Geology, Field Museum of Natural History, Chicago

¢ Supervised professional and clerical staff members of & division of the Department of
Education.

* Participated in planning and decisions regarding depantmental policies, budgets and
procedures.

* Instructed school groups, adult volunteers and other adult groups in geology.
¢ Trained adult volunteers to present geology tours.

¢ Supervised 3 manned exhibit featuring a hands-on environment of natural history
specimens.

Graduate Teaching Fellow and Associate/Graduate Teaching Assistant, Miami University,
Oxford, Ohio

* Studies course work toward Ph.D., with emphasis on geochemistry and mineralogy.

Academic M.S. (1970), geology, Miami University, Oxford, Ohio
Background B.S. (1966), geology, Kent State University, Ohio

Citizenship United States

Countries United States
Worked In

Language English
Proficiency

Professional American Association for the Advancement of Science; Mineralogical Society of America;
Affiliations National Water Well Association.
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I. - PURPOSE

The purpose of this Plan is to assign responsibilities, establish
personne] protection standards, specify mandatory operating procedures,
and provide for contingencies that may arise while operations are heing
conducted at the site.

I1. APPLICABILITY

The provisions of the Plan are mandatory for all on-site Dames & Moore
employees and subcontractors engaged in hazardous material management
activities including but not 1limjted to initial site reconnaissance,
preliminary field investigations, mobilization, project operations, and
demobilization.

ITI. RESPONSIBILITIES
A. Project Manager
The PM shall direct on-site investigation and operationai efforts.
At the site, the PM, assisted by the on-site Safety Officer, has
the primary responsibility for:

1. Assuring that appropriate personnel protective equipment ijs
available and properly utilized by all on-site personnel.

2. Assuring that personnel are aware of the provisions of this
plan, are instructed in the work practices necessary to ensure
safety, and in planned procedures for dealing with emergencies.

3. Assuring that personnel are aware of the potential hazards
associated with site operations (see Tables 1 and 2).

4. Monitoring the safety performance of all personnel to ensure
that the required work practices are employed.

5. Correcting any work practices or conditions that may result in
injury or exposure to hazardous substances.

6. Preparing any accident/incident reports (see attached Accident
Report Form).

7. Assuring the completion of Plan Acceptance and Feedback forms
attached herein.

B. Project Personnel

Project personnel involved in on-site investigations and operations
are responsible for: ) :

1. Taking all reasonable precautions to prevent injury to themselves
and to their fellow employees.
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2. Implementing Project Health and Safety Plans, and reporting to
the PM for action any deviations from the anticipated conditions
described in the Plan. .

3. Performing only those tasks that they believe they can do safely,
and immediately reporting any acidents and/or unsafe conditions
to the PM,

IV. BACKGROUND
A. Site History

Based on preliminary site evaluations of the five Dew Line Sites,
Alaska, there appear to be twelve (12) areas that may have generated
significant environmental contamination over the 1ifetime of the
facilities. Suspected contaminants have been identified; quantifi-
cation awaits further investigation based on sampling and analysis.
Dames & Moore anticipates that site conditions are such that only
relatively low levels of contaminants may be encountered during the
proposed drilling and soil and water sampling.

BAR-M Site No. 1 - 01d Dump Site

This site, located north of the fuel storage area at BAR-M between
the sewage pond and the Beaufort Sea, received all wastes generated
at BAR-M and the village of Kaktovik from 1356 to 1978. Materials
disposed of included domestic garbage, human and animal waste, waste
POL products, scrap metal, batteries, drums, vehicles, electronic
equipment, food waste, and trash. Disposal also included dumping
directly into the Beaufort Sea. This site was included in an envi-
ronmental clean-up project where most of the materials dumped at the
site were removed.

Site No. 3 - Waste Petroleum Di sposal

This site, a small circular pond measuring approximately 20 feet
in diameter and 2 to 3 feet deep, is saturated with diesel fuel and
waste oil products. This site appears to be a disposal site for
these products. .

Site No. 4 - Current Dump Site

This site measuring approximately 2 acres in areal extent, has been
in operation since June, 1978. It is used by both BAR-M and the
village of Kaktovik. Disposal of materials by BAR-M personnel is
controlied and in compliance with DEW Line Instruction 825.620 dated
May 11, 1979. Disposal by village inhabitants is uncontrolled.
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Site No. 8 - Drainage Cut Contamination

The site power house discharges washwater to this natural drainage
cut which flows to the sea. There appears to be contaminated liquid,
possibly antifreeze, discharged to the drainage cut.

Site No. 9 - 01d Dump Site, N.W.

This site, less than 1 acre in size, was used briefly by BAR-# for
disposal of crushed drums and steel from a burned building. The site
was cleaned up in 1979 when approximately 15 tons of scrap metal was
removed.

POW - 3 Site do. 13, 01d Dump Site, East

This site, less than 1 acre in size, was used from 1956 to 1871,
when the station was deactivated.

POW - 2 Site No. 16, O1d Dump Site, N.W.

This location received all waste generated by the site from 1955
to approximately 1978. It was cleaned up in 1978, 1979, and 1980.
The site was less than 1 acre in size.

POW - 1 Site No. 28, POL Storage Area

This petroleum storage area is adjacent to a smal}l pond. Fuel/oil
was observed to be collecting in this pond.

Site No. 31, 01d Dump Site

This site was used prior to approximately 1976. This site is less
than 1 acre in size.

Site No. 32, Husky 011 Dump Site
This current dump site, located approximately 1 mile southwest of

POW-1, is maintained and operated by Husky 0il Company. This refuse
site has been in use since 1976 and is less than 1 acre in size.

LIZ - 2 Site No. 40, Current Dump Site

This site has been in use since 1978. It is located southeast of
the hanger. From the figure presented in the Phase I contractor's
report, it appears that refuse disposal occurs both on land and in
adjacent Kasegaluk lagoon.
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Site Ho. 43 and 44, 01d Dump Sites.
Both these old dump sites were cleaned up in 1979-80. Site Wo.
43 was used by LIZ-2 personnel from 1956 to 1978. Site No. 44 was
used by villagers and site personnel from 1956 to 1980.

B. Dames & Moore Activity '
Monitoring wells will be installed and soil samples will be taken
at all 5 prioritized sites.

C. Suspected Hazards
Suspected hazards are presented in as much detail as is currently
available. These are POL (waste petroleum, o0ils, and solvents)
products, JP-4 fuel, AVGAS, MOGAS, paint, and unknown pesticides.

EMERGENCY CONTACTS AND PROCEDURES

Should any situation or unplanned occurrence require outside or support

services, the appropriate contact from the following list should be
made:

Agency Person to Contact Telephone

D&M Project Manager J. M. Stanley (of fice) 907-279-0673
(home)  907-338-0634

D&M Industrial Hygiene Dara Gray (office) 914-761-6323

and Safety Director (home) 914-962-5423

Police

Fire

Ambul ance

Hospital

Command Post

In the event that an emergency develops on site, the procedures de-
lineated herein are to be immediately followed. Emergency conditions
are considered to exist if:

0 Any member of the field crew is involved in an accident or
experiences any adverse effects or symptoms of exposure while
on scene. '



TABLE 1
EXPOSURE LIMITS AND RECOGNITION QUALITIES

EXPOSURE RECOGNITION QUALITIES
COMPQUNG STANDARDA IDLRP LEVEL COLOR UOUR STATE
PCB (42% chlorine) 1 mg/m534 10 mg/1534 None to Mild Liquid
’ dark brown hydro-
carbon
PCB (54% chlorine) 0.5 mg/m534 5 mg/m534 Pale yellow Mild Viscous
hydro- liquid
carbon

30SHA permissible exposure limit or ACGIH Threshold Limit Value.

bIDLH = imdediately dangerous to life or health.
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TABLE 2

SYMPTOMS OF OYEREXPOSURE, POTENTIAL CHRONIC EFFECTS,
AND FIRST-AID TREATMENT

POTENTIAL
SYMPTOMS OF QVEREXPOSURE CHRONIC
COMPOUND EYE SKIN INAALATTON/INGESTION EFFECTS

PCB (42% Irritation Chloro-acne* Nausea; edema of the

chlorine) face and hands;
abdominal pain;
anorexia

PCB (54% 1Irritation Chloro-acne,* Jaundice, dark urine
chlorine) brown pigment

GENERAL FIRST-AID TREATMENT

Eye - Irrigate immediately
Skin Soap wash promptly
Inhalation - Move to fresh air
Ingestion Get medical attention

*Absorbs through the skin.
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VI.

0 A condition is discovered that suggests the existence of a
situation more hazardous than anticipated.

The following emergency procedures should be followed:

a. In the event that any member of the field crew experiences any
adverse effects or symptoms of exposure while on scene, the entire
field crew should immediately halt work and act according to the
instructions provided by the Project Manager.

b. The discovery of any condition that would suggest the existence of
a situation more hazardous than anticipated should result in the
evacuation of the field team and reevaluation of the hazard and the
level of protection requi red.

€. In the event that an accident occurs, the PM is to complete an
Accident Report Form for submittal to the MPIC of the office, with
@ copy to the Health and Safety Program Office. The MPIC should
assure that followup action is taken to correct the situation that
Caused the accident.

HAZARD CHARACTERISTICS AND PROTECTION REQUIRED
Exposure Limits and Recognition Qualities

Information concerning exposure limits and recognition qualities of
the contaminants that are suspected to be on site is presented in
Table 1.

Symptoms of Overexposure, Potential Chronic Effects and First Aid
Treatment

Symptoms of overexposure to the suspected contaminants, potential
chronic effects of these substances, and first aid treatment
information are presented in Table 2.

Protective Equipment Required for QOn-Site Activities

The protective equipment required may vary,' depending on the
Concentrations and dispersion of contaminants encountered during
each phase of the work. Based on the scope of work it is understood
that shallow soil samples will be collected utilizing a hand-auger
or shovel. It is not expected that significant contamination will
be encountered. Chemical resistant gloves are recommended.
Chemical resistant boots and disposal chemical resistant coveralls
may be worn at the discretion of the field engineer.
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ATTACHMENT 1

. PROTECTIVE EQUIPMENT

INTRODUCTION

When field investigation activities are conducted where &tmospheric
contamination is known or suspected to exist, where there is 2 potential for
the generation of vapors or gases, or where direct contact with toxic
substances may oeceur, equipment to protect personnel must be worn,
Respirators are used to protect against inhalation and ingestion of atmospheric
contaminants. Protective clothing is worn to protect against contact with and
possible absorption of ehemicals through the skin. In addition to protective
clothing and respiratory protection, safe work practices must be folowed.
Good personal hygiene practice prevents ingestion of toxie materials.

Personnel equipment to be used has been divided into two categories

commensurate with the degree of protection required, namely Levels C and D
protection.

LEVELS OF PROTECTION
A. Level C
1.  Personal Protective Equipment

Air-purifying respirator (MSHA/NIOSH approved)
Disposable chemical resistant coveralls

Gloves, outer, working gloves

Gloves, inner, chemical resistant

Boots, steel toe and shank

Hard hat (face shield)

Rubber boots, outer, chemieal resistant (disposable)

o000 0O0OO0

2. Criteria for Selection

a. Air concentrations of identified substances are such that
reduction to at or below the substance's exposure limit is
necessary and the concentration is within the service limit of
the cartridge.

b. Atmospheric contaminant concentrations do not exceed the
: Immediately Dangerous to Life or Health {IDHL) levels.

c. Contaminant exposure to unprotected areas (head and neck)
are within skin exposure guidelines, or dermal hazards do not
exist.

d. Job functions have bBeen determined not to require a higher
level of protection.

[Al-1]



B. Level D
1. Personal Protective Equipment

Coveralls .

Boots/shoes, safety or chemical resistant, steel toe and shank
Boots, outer {chemical resistant disposables)

Rard hat {face shield)

Gloves

00000

2.  Criteria for Selection
a. No indication of any atmospheric hazards. ’

b. Work function. preciudes dusting, splashes, immersion, or
potential for exposure to any chemicals.

3. Guidance on Selection Criteria

a. Level D protection is primarily & work uniform and should not
be worn in any area where the potential for contamination
exists.

b. In situations where respiratory protection is not necessary, but
site activities are needed, chemical resistant garments — high
quality or disposable — must be worn.

RESPIRATORY PROTECTION
The following procedures should be used for respiratory protection:

A. Inspect all washers, diaphragms, and facepiece-to-face seal area for any
tears, pinholes, deformation, or brittleness. Should any of these exist,
use a different respirator.

B. Place the respirator on the face, tighten and use both a positive and a
negative pressure test, prior to entering the site, to assure a proper fit.
Checking for proper fit involves the following:

1. Negative Pressure Test

Close off the inlet opening of the cartridge or the breathing tube
by covering it with the paim of the hand or by replacing the tap
seal. Gently inhale so that the facepiece collapses slightly, and
hold the breath for 10 seconds. If the facepiece remains in its
slightly collapsed condition and no inward leakage of air is
detected, the tightness of the respirator is satisfactory.

2. Positive Pressure Test

Remove the exhalation valve cover. Close off the exhalation vaive
with the palm of the hand. Exhale gently so that a slight positive

[a1-2]
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pressure is built up in the facepiece. If no outward leakage of air
is detected at the periphery of the facepiece, the face fit is
satisfactory. (Note: With certain devices, removal of the exhaust
valve cover is very difficult, making the test almost impossible to
perform.)

{a1-3)
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ATTACHMENT 2

DAMES & MOORE STANDARD OPERATING PROCEDURES

WORK PRACTICES

1'

2.

Smoking, eating, drinking, and chewing tobaceo are prohibited in the
contaminated or potentially contaminated area.

Avoid contact with potentially contaminated substances. Do not walk
through puddles, pools, mud, ete. Avoid, whenever possible, kneeling on
the ground, leaning or sitting on equipment or ground. Do not place
monitoring equipment on potentially contaminated surface (i.e., ground,
ete.).

All field crew members should make use of their senses (gll senses) to
alert them to potentially dangerous situations (i.e., presence of strong
and irritating or nauseating odors).

Prevent, to the extent possible, spillages. In the event that a spillage
occurs, contain liquid if possible.

Prevent splashing of the contaminated materials.

Field crew members shall be familiar with the physical characteristics of
investigations, including:

wind direction

accessibility to associates, equipment, vehicles
communication

hot zone (areas of known or suspected contamination)
site access

nearest water sources

OO0 0CO0O0O0

The number of personnel and equipment in the contaminated area should
be minimized consistent with site operations.

All wastes generated during D&M and/or subcontractor activities on site
should be disposed of as directed by the Field Activity Leader.

HALF-FACE RESPIRATORS

Inspection Procedure

1. Look for breaks or tears in the headband material. Also stretch to
check the elasticity. -

2. Make sure all headbands, fasteners, and adjusters are in place and
not bent.

(A2-1)
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3. Check the facepiece for dirt, eracks, tears, or holes. The rubber
should be flexible, not stiff.

4. Look at the shape of the facepiece for possible distortion that may
oceur if the respirator is not protected during storage.

5. Check the exhalation valve located near the ehin between the
cartridges by the following:

- Unsnap the cover;

- Lift the wvalve and inspeet the seat and valve for cracks,
tears, dirt, and distortion; and

- Replace the cover. It should spin freely.

6.  Check both inhalation valves (inside the cartridge hoiders). Look
for same signs as above.

7. Check the yoke for cracks.

8.  Make sure the cartridge holders are clean. Make sure the gaskets
are in place and the threads are not worn. Also look for cracks
and other damage.

9. Check the cartridges for dents or other damage, especially in the
threaded part. ’

Donning Procedure

1.  Secrew the cartridge into the holder hand-tight so there is a good
seal with the gasket in the bottom of the hoider, but don't force
it. If the cartridge won't g0 in easily, back it out and try again.

Always use cartridges made by the same manufacturer who made
the respirator.

2. Place the facepiece over the bridge of your nose and swing the
bottom in so that it rests against your chin.

3. Hold the respirator in place and fasten the top - strap over the
crown of your head.

4. Fit the respirator on your face and fasten the strap around your
neck. Don't twist the straps. Use the metal slide to tighten or
loosen the fit, but not too tight.

5. Test the fit by:

- Lightly covering the exhalation valve with the palm of your

hand. Exhale. If there is a leak, you will feel the air on
your face.

[A2-2])



- Covering the cartridges with the palms of your hands. Again,
don’t press too hard. Inhale. The facepiece should collupse
against your face.

- If there is a lesk with either test, adjust the headbands or
reposition the facepiece and test until no leakage is detected.

Sanitizing Procedure

1. Remove all cartridges, plugs, or seals not affixed to their seats.
2. Remove elastic headbands.

3. Remove exhalation cover.

4. Remove speaking diaphragm or speaking diaphragm/exhalation vaive
assembly.

5. Remove inhalation valves.

6. Wash facepiece and breathing tube in cleasner/sanitizer powder
mixed with warm water, preferably at 120° to 140°F. Wash
components separately from the facemask, as necessary. Remove
heavy soil from surfaces with a hand brush.

7. Remove all parts from the wash water and rinse twice in clean
warm water.

8. Air dry parts in a designated clean area.

9. Wipe facepieces, valves, and seats with a damp lint-free cloth to
remove any remaining soap or other foreign materials.

MONITORING EQUIPMENT INSTRUCTIONS

A.

Combustible Gas Indicators (CGls)/Explosimeters

In addition to the instruetions found below, all CGls should be calibrated
prior to use, in an uncontaminated, fresh air environment. Furthermore,

_ units inecorporating an aspirator bulb or other air-drawing device shouid

be checked for leaks in the following manner:

0 Attach all hoses, probes, and other air-drawing devices to CGI.
0 Place a finger over probe or hose end.

o Operate pump or squeeze aspirator bulb.

In a leak-free system, bulb rémains collapsed or pump labors. In a
leaking system, bulb regains its shape or pump does not labor.

(A2-3]
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1.

: 6 1

MSA Explosimeter Combustible Gas Indicator

a. Turn explosimeter on by lifting end of m™on-offr bar on
"rheostat" knob and rotating "rheostat" knob clockwise
1/4 turn.

b. Flush instrument with fresh air by squeezing and releasing
aspirator bulb about five times.

¢.  Rotate "rheostat" knob until meter needle rests at zero (Avoid
large clockwise rotation, which sends large current through
filament, perhaps shortening its useful life.)

d. To sample, place hose or probe end in atmosphere to be
measured and operate aspirator bulb about five times.

e.  Read percent of lower explosive limit (LEL) as meter needle
fluctuates from a Steady-state level to a higher level each
time the aspirator buib is flexed. The Steady-state reading
indicates the "true" value.

f.  Turn explosimeter off by lifting end of m"on-off* bar on
"rheostat" knob and rotating it counterciockwise until jt
"elicks.®  "On~off" bar retraets into "rheostat™ knob. -

Photoionization Detector

1.

2.

3.

4.

Before attaching the probe, check the function switch on the
control panel to make sure it is in the off position.

Attach the probe by piugging in the 12-pin plug to the interface on
the readout module.

Turn the 6-position funection switeh to the battery check position.
The needle on the meter should read within or above the green
battery arc on the seale. If not, recharge the battery. I the red
indicator comes on, the battery should be recharged.

Turn the function switeh to any range setting. Look into the end
of the probe briefly to see if the lamp is on, If it is on, it will
give a purple glow. Do not stare into the probe for any length of

time, as UV light ean damage your eyes. The instrument is now
ready for operation.

To zero the instrument, turn the function switeh to the standby
position and rotate the zero Potentiometer until the meter reads
zero.  Clockwise rotation of the Span pot produces a downscale
deflection, while counterclockwise rotation yields an upseale
deflection. Note: No zero gas’ is needed, since this is an
electronic zero adjustment. If the span adjustment setlng is
changed after the zero is set, the Zero should be rechecked and
adjusted, if necessarv. Wait 15 to 20 seconas to ensure that the
Zero reading is stable, If necessary, readjust the zero.

fa2-4]
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6. _Turn function switch to the 0-20, 0-200, or 0-2000 position.

7. Place probe in the atmosphere to be monitored. If the needle
moves to the upper limit of the scale, change the function switch
to the next position.

ENVIRONMENTAL SAMPLES

Environmental samples must be packaged and shipped according to the
following procedure:

1.

4.

Packaging

8. Place sample container, properly identified and with a sealed lid, 1n
a polyethylene bag, and seal bag.

b. Place sample in a fiberboard container or metal picnic cooler that
has been lined with a large polyethylene bag.

c. Pack with enough noncombustible, absorbent, cushioning material to
minimize the possibility of the container breaking.

d.  Seal large bag.

e. Seal or close outside container.

Environmental samples may galso be packaged following the procedures
outlined later for samples classified as "flammable liquids" or "flammable
solids. Requirements for marking, labeling, and shipping papers do not
apply.

Marking/Labeling

Sample containers must have a completed sample identification tag, and
the outside container must be marked "Environmental Sample. The
appropriate side of the container must be marked "This End Up,” and
arrows should be drawn accordingly. No DOT marking and labeling is
required.

Shipping Papers

No DOT shipping papers are required.

Transportation

There are no DOT restrictions of mode of transportation.

{a2-5]
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FORM #IHST-1
REVIEW RECEIPT
PROJECT HEALTH AND SAFETY PLAN

Instructions: This form is to be completed by each person to work on the site
and returned to the Program Director-Industrial Hygiene and Safety.

Job No. 01016-207-07

Project: Phase IIb Environmental Investigation
Vew Line Si1tes, ATaska

Rev. No. O Date 07/24/84

I represent that I have read and understand the contents of the above ptan and
agree to perform my work in accordance with it.

Signed

Date



PLAN FEEDBACK FORM

Probiems with plan requirements:

Unexpected situations encountered:

Recommendations for future revisions:

PLEASE RETURN TO THE FIRMWIDE HEALTH AND SAFETY

OFFICE - wp



ACCIDENT REPORT FORM
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SUPERYISOR'S REPORT OF ACCIDENY

D0 NOT USE TOR MOTOR VEHICLE |
OR AIRCRAFT ACCIDENTS

i0 t ROM

TELEPHONE {include area code)

[TRaME OF INJURED OR ILL EMPLOYEE

| OATE OF ACCIDENT [ TIME OF ACCIDENI EXACT LOCATION OF ACCIDENT

NAR v 10N OF ACCIDENT
[T®aTU LT R INJURY AND PAR ODY INVOLY LosT TIME
s =[]
[ PROBABLE DISABILITY (check one)
FATAL LOST WORK DAY WITH LOST WORK DAY WITH __ NO LOST FIRST AID
DAYS AWAY FROM WORK DAYS OF RESTRICTED WORK DAY ONLY
ACTIVITY
O I O I

CORRECTIVE ACTION TAKEN BY REPORTING UNIT

CORRECT IVE ACIION VHAI REMALNG 1O BE TAKEN (by wnom and by wnen)

NAME OF SUPERYV LSOR TITLE
SIGNATURE DAIE

Liihsp=t3]
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