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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 RestorationProgram. It Is not an endorsementof any product, r
The views expressed herein are those of the contractor and do not t
necessarily reflectthe official views of the publishingagency, the United

States Air Force, nor the Departmentof Defense. F

Copies of this report may be purchasedfrom: ' I

NationalTechnical InformationServices
5285 Port Royal Road

Springfield,Virginia 22161

Federal Government agencies and their contractorsregisteredwith Defense
TechnicalInformation Center should direct requests for copies of this
report to: I

i
Defense Technical Information Center

Cameron Station
Alexandria,Virginia 22314
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PREFACE

AS part of the U.S. Air Force InstallationRestorationProgram (IRP),
investigationswere undertakenat five DEW Line stations, Alaska, to deter-
mine whether hazardous material contamination is present. This report,
preparedby Dames & Moore under Contract No. F33615-83-D-4002, Order 0035
presents the results of the Phase If, Stage 2 IRP investigations. The
period of work reportedon herein was 17 August through20 August 1986. The
fleld investigations were directed by Mr. Michael Ander. Mr. J. Michael
Stanley, Senior Engineering Geologlst, supervised field activities and
collected surface water and soll samples. Ms. Carol J. Scho11, Project
Geologist and Mr. Robert Qulnlan, Staff Blologlst, assisted in data
interpretation and report preparation. Major Richard Carmlchael, USAF,
TechnlcalServices Division, USAF Occupatlonal and Environmental Health
Laboratory (USAFOEHL),was the TechnicalManager.

AL_EN._jOYED: _.

N D. MARTIN
CONTRACTPROGRAMMANAGER

i
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SUMMARY

The Distant Early Warning (DEW) Line Stations investigatedin this

study are located along the seacoast of the North Slope, Alaska. The

Alaskan section of the DEW Line went into operation in 1953. The DEW Line

system is part of the TacticalAir Command (TAC). The stations have been

operated under a TAC supervised civilian contractor since 1957. At

present,FELEC Service,Inc. operatesthe sites, under the supervision of

TAC personnel.

The Phase II field evaluatlonof the InstallationRestorationProgram

(IRP) consisted of investigations at the following 13 sites that were

identifiedduring Phase I.

BAR-MStation Kaktovik/BarterIsland

Site I - Old Dump Site
Site 3 - Waste PetroleumDisposal
Site 4 - CurrentDump Site
Site 8 - DrainageCut Contamination
Site 9 - Old Dump Site N.W.

POW-3 StatlonBullen Polnt/FlaxmanIsland

Site 13 - Old Dump Site, East

POW-2 Station Point Ollktok

Site 16 - Old Dump Site, N.W.

POW-I StationPoint Lonely

Site 28 - POL StorageArea
Site 31 - Old Dump Site
Site 32 - Husky Oil Dump Site

LlZ-2_StatlonPoint Lay

Site 40 - CurrentDump Site
Site 43 - Old Dump Site North
Site 44 - SuspectedDump Site

Stage I field investigations involved the collection of soil grab
samplesat Site i and Site 4 and the collectionof surfacewater samples at

the remaining sites. Based on the result of Stage i investigations,a

Stage 2 field investigationwas recommendedand designed (I) 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 contaminantsin the variousenvironmental
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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 additionalinvestigationsrequiredbeyond this stage to reach

the Phase II objectives.

Stage Z investigations consisted of collecting soil grab samples

upgradientand downgradientof Site I and collectingsurface water samples

upgradient and downgradientof Sites I, 3, 4, B, 9, 16, 28, 32, 40, and 43.
Surfacewater was also collectedfrom Sites 13, 31, and 44.

Water samples from all sites were analyzed for volatilehalocarbons.

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 percentmoistureat Site I.



O4_MICAL ANALYSIS RESULTS AJ_V[ D[.TECTI(]N LIMITS
0(W LIN[ - N^rTR ANALYSIS

SWlE5 $WtFIg SV_BI4 $W_Jql! SW4A_ $W4_ $MBAI2 S_lJ
DETECTION IUP! (COk_) (UPI ( I_Okq4! (UP) ( _OqtN) (UP) I DOU_)PARAN[T(R NETeiOD UNIT$ LIH)[ SITE I SHE I SITE $ SIT[ _ Sir[ 4

P_r_e_ble HaJoc_lx_n$ SITE 4 SITE 8 Silt B

IIr_ethe_e EPA 6OI 11 ) ug/L 0°6_ ¢2) I$ ND ND ND ND NO ND ND

UIbromochlor_ethane EPA 6OI (I) ug/L O°_1 (2) t_O NO ND NO ND NO NO ND

i,b-01chlor_thame [PA 6OI (I) ug/L 0.49 I2) 4.1 I*g ND NO NO I*g NO ND

L_a 1.2-Dlcflloroet_ane EPA 6OI ll) ug/L O°44 (2) NO NO ND NO NO NO NO NO

_rans-I .2-DIchlor_th_e E2_A6OI (I) ug/L 0.42 ¢2) 2.0 0.60 NO 0.4_ NO NO NO 0*62

I ,2-0 Ich IorqDrc_ano EPA 6OI |! ) ug/L 0*20 |2) ND NO NO NO ND NO NO ND

P4er/h_leme Ch lot hJe [PA 601 I ! ) ug/L O.J4 (2J 16 5.g NO NO NO _*i NO ND

l_roo_ Icrc.wehene EPA 601 (i) ug/L 0°3B ¢2) ND NO NO NO NO NO NO ND

I.).l-fr Ichlarc_ethane EPA 6OI II) ug/L 0o_ ¢2) I*! NO NO NO NO NO NO ND

[rlchlor_lhene EPA 60! ¢1) ug/L 0.60 (2) 290 ll0 ND 0.76 NO NO ND I*_

IFIchloro_luor_thame EIPA60! (t! ug/L 0.44 (2) 4.6 $°| 1°6 _.2 1.1 3.1 Io_ Io_

F'e_eroleum H_r_q:a_boms EPA 418°1 1]) m_L O°2 ¢41 NA NA 4°4 _°2 NA NA NA NA

T_mpe_roture It leld) °C 4.5 _o5 7o.J 6°$ 4.8 4.0 6°_pH If Je_d) 6°0

6.SU 6.61 ;*40 7°20 6°60 6.15 _*_1 _oOg

$_llnIty ItleIo) _ 0.O 0°0 0.O 0*O 0.O 1°5 O.0 O°O

(,_ct I_ I_v 1! fel0) um_o_/ou 490 520 680 650 ]GO 2550 _2_ 420

O_
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0t[MICAI_ ANALYSIS RESULTS AeOVE [I[I[CrlON LINIT$
DEW LIP¢[ - WAIER ANALYSIS

$_A! S,'¢'02 SWl_AI_ S_16AI6 SW16BI? SV28A21 $W288_2 SN_1^20
O([T£CTIG¢I I OOS_) (UP| (UP) ( 001_| IUP) (O0_l)

Pt.qAFIETER t'IETIt00 UNITS LIMIT $11[ 9 SITE 9 $1TIE I_ SIT[ 16 SIT[ 16 $111[ 25 SIT[ 28 $1f[ _1

Purg_ble HOI_'bon$

[_r_ethone _PA 601 11) ug/L 0°6_ (_) ND KO NO NO NO HO HO ND

()l_o_-hlorolet_e [PA 6OI (I) ug/I. O.)1 (7) ND ND ND ND HD HD NO ND

I . 1-0 Ich Ior<_th_l [PA 6OI ( ! | ug/I. 0.49 ( 2 ) NO ND NO NO HO HO HD HO

1.2-DIc_loroethene I[PA 6OI II) ug/L 0.44 (:Z) _ID NO NO NO ND NO HO NO

_ren_°1.2-{)lc_lorOethene £PA 6OI (11 ug/I. 0.42 (7) rid NO NO ND NO NO NO ND

1.2-O Ich larQprclpano EPA 6OI (I) ug/I. 0.20 |2) NO ND ND HID NO NO NO NO

Meth_0ene Chlor I_ [PA 6OI (I) ug/L O._4 (2) _lO ND HD NO HO NO ND NO

TetrocS_Boroelh_e EPA 6OI (I) ug/I. Oo_lg (2) _ID ND ND ttO ND MO KO NO

I .I .I-Tr r_ lar_thcme £PA 6OI (I) ug/I- 0._3 (2) I_O ND HD NO HD NO HO ND

Ir I_h IO_oethene I[PA 601 I ! ) u_/I. 0.60 (2) HO ND HD NO NO /iD ND NO

rr Ichlorof luora_eth_e F.JPA601 11) ug/I. 0.44 (2) I.? HD ND 0.67 O.5_ 0.01 0.16 O.7_

P_trol_m _y_ra_bons [P& 418.1 (_) _I/L 0.2 (4_ NA HA HA NA HA los _°0 NA

l_pere_re (f IoId) °C _°7 4.2 t1°5 6.9 _°_ 5°_ 5.7 _.2

_( ((_eld) 6.OO 6.35 7.40 0.10 ).90 11.60 8.15 8.10

5n_lnlty (_eld) - -- -- - | -- 0.O 0.0 t$o_ I_°O _- _1 - 0.6 m 0.4 _.5)



011E_MICA1JV_ALYSISRESULTSAIPOVEO_J'ECrlON LeMIT$
01[W lll_ o WAT(R A/IAIySI$

S_TAle SW_2RI9 $W4OA20 SW40B21 _45A24 $1_43B_ $1t44A2_
OE_ECTIO_1 tltP) (_) (OO_l) (UP) _00_) (UP) (DO_)

p^RN4l[T[R M[THOO UNITS LI;411 SIT![ _2 Sill[ _2 SITE 40 SIT[ 40 Sill[ 45 SITE 4_ SIT[ 44

f_u_gP_blu HBIocar _S

I_lh-_chlormeth_e l[PA 6OI (t) ug/L O._1 (_) _.6"_ O._1 ND NO NO NO NO

t,_-DPchlorogthane l[PA 601 (I) ug/L 0.49 (2) ND NI) I._ NO NO NO NO

I,_-_lchl_Oeth_e EPA 601 I1! ug/L 0.44 (2) _'._ 1._ NO ND ND NO ND

I._-OlChlOr_TC_e EPA 6OI II) ug/L 0.20 I_) 5.8 _°l 6.2 ND NO NO NO

M_thy I_ne Chlor Ide l[PA 6OI (t) ul_/L 0.54 (_) 0.1_ ND 17 NO NO NO ND

)etr_¢hloroethene l[PA 6OI (I) ug/L O._e (2) 1.4 I.I 6.4 ND NO NO NO

I._,l-lrlchlOrO_th_e l[PA 6OI ¢1) ug/L 0._ (2_ NO NO I°_ NO ND NO NO

Tr _chIo_o_h_e EPA 6OI (I) ug/L 0°60 (2) ND NO NO 2.1 NO NO NO

Tr _c_lIorot luorauethe_e EPA 6OI (1) ug/L 0.44 ¢2) ND O.?B g°_ 1.4 1.0 NO NO

F_no Is

4-Chloro-_-m_th+'l phenol l[PA 604 (1_ ug/L 0.62 (2) NO NO NO NO t_ NA NA
4-Chloro-$-Iethvl phenol l[PA6_ _11 ug/L _.0 II) ........ IqA NA NA

2-ChlO_h_l _F'A 604 III ug/L 0o_1 12) ND ND NO NO NA _ NA
J_-ChlOr0ph_ol _PA6_ 11) ug/L 3°_ 11) ........ NA NA NA

2._-DlchloraphenoI [PA 604 (I) ug/l O°$7 (_) -- NO °- NO NA NA NA
2._°OId_la'_henol l[PA625 III ug/L 2._ (1_ ND -- NO .. NA NA NA

_,4-Ol_thvlp_enol I_A 604 (11 ug/L O.8_ (_1 _lD .... NO NA NA NA
_,4-Ol_ethvIphe_ol _PAG_ (11 ug/L 2°7 ¢1) N NO NO _ NA _A NA

2.4-D _ It_aphenol l[PA 604 11) ug/L _1o (_) -- _ -. _ NA NA #CA_,4°Dl_ltr_phenol EPA 620 11| uyL 42. II1 NO NO NO NA NA NA

_-_4_hyl-4_6-dlnltraph_nol l[PA 604 (11 ug/L g._ I_1 ........ NA NA NA
2-Methyl-4_6-dlnltraph_m_OI EPA 62_ 111 ug/L 24° 11) NO NO NO NO NA NA NA

•'-Nltr_ph_ol l[PA 604 II) ug/L O°_1 1_1 .... ND NO NA NA NA
2-Nltr0ph_oI I[PA620 111 ug/L _o6 (11 NO NO -. N NA NA NA

4-Nltraph_oI I[PA604 (I) ug/I. _.6 ¢_) NO NO NO NO NA NA NA
¢-N_troph_ol [P_ 6_ II) ug/l[ 2°_ (11 ....... NA NA NA

_'ent _Ch Io_p_enol l[PA 604 IIJ ug/L II. 12) ...... NO NA NA _^
p_t_l_lO_h_oI £PA620 Ill ug/t. 3.6 (I) 9.6 g._ 4.4 °- NA NA NA

F'r_l l[PA 604 11) ug/L O._$ 1_) NO .... NO NA NA NA

I'h_ol EPA62_ 11) ug/L I°'_ (1_ -- NO I°2 u NA NA NA

2.4.6-Ir Ich_oroph_ol EPA 604 (I D ug/L toT" 1_) ...... NO NA NA NA
2._._-_rlCt_lor_ph_ol l[PA 6_ (I) ug/t. _.7 (1_ ND _) ND _ NA NA NA

l_pe_ature ¢t _e_dJ °C: 4°_ _°7 _.1 6°9 _.9 6.1 6.1 _J_

_,_ I I leld_ 8oEO 8.60 ?.O_ 7.6_ Y_°go 8.OO "/.B_

'_ollnltq (f le14) _ 2.8 _.B 1.2 O°2 0.2 0.O 0.6

('_c_uct Iv Ity I ! I_ld_ umhos/_ _1 I0 _e_O 14OO _6 _151 128 _70
F_
CY_
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FOOTNOTES

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

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

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

(4) UBTL practicaldetectionlimit (PDL).

ND - Not Detected

NA - Not Analyzed

-- - Result Obtained by AlternateList Method

1 6

L



SOIL ANALYSIS RESULTS ABOVE DETECTION LIMITS
DEW LINE

SSIA6 SSIB7 SSIC8 SSID9
DETECTION (DOWN) (DOWN) (UP) (DOWN)

PARAMETER METHOD UNITS LIMIT SITEi SITE1 SITEi SITEI

PCB 1254 SW3550/8080a mg/kg 0.02b 0.34 ND ND 0.06

Moisture _Sll_D2216-71 % - 3B. 16. 7.4 17.

Note: I) Results corrected for percent moisture
2) ND denotes values less than the detection limit

aSW-846, second edition, July 19B2.

bUBTL method_detection limit (MDL) calculated for PCB 1242 according to Federal Register
Vol. 49, No. 209, Friday, October 26, 19B4, and applied to all of the PCBs.



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 I. Trichlorofluoromethane

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 I (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 I, levels of oll and grease were detected at 36 mg/L and

? 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 durina

this investigation. Soils analyses indicated a PCB concentrations of

0.34 mg/kg and 0.06 mg/kg downgradlent of Site I.

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 I and Stage 2 water and soil analysis results.



SITE RECOMMENDEDACTION RATIONALE

Category I - Sites NOT

Warranting Further Investigation

BAR-M Station No further Resultsindicateminor

Kaktovik/ investigation contributions of purgeable
Barter Island halocarbons from the Waste

Site 3 - Waste Petroleum Disposal Site,

Petroleum Disposal however, these 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

Site4 - Current CurrentDun_oSite,however,

Dump Site these contaminants are

considered negligible based
on concentration and

potential receptors.

BAR-M Station No further Results indicate minor

Kaktovik investigation concentrationsof purgeable
Barter Island halocarbons from the

Site8 - Drainage drainagecut,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 Old Dump Site, N.W.

Site 9 - Old Dump

Site, N.W.

POW-3 Station No further Results indicate no

Bullen Point/ investigation detectable contaminants

Flaxman Island from Old Dump Site, East.

Site 13 - Old Dump

Site, East

9
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SITE RECOMMENDEDACTION RATIONALE

POW-2Station No further Resultsindicateno

Point Oliktok investigation detectablecontaminantsat

Site16- OldDump theOldDumpSite,N.W.

Site, N.W.

POW-I Station No further Resultsindicateminor

Point Lonely investigation contributionsof petroleum
Site 28 - POL hydrocarbonsfrom the POL

StorageArea StorageArea,however,
these contaminantsare

considerednegligiblebased
on concentration and

potential receptors.

POW-I Station No further Resultsindicateminor

Point Lonely investigation contributionsof purgeable

Site 32 - Husky Oil halocarbonsfrom the Husky

DumpSite OilDumpSite,however,
these contaminantsare

considerednegligiblebased
on concentrationand

potential receptors.

I

LIZ-2Station No further Resultsindicateminor

Point Lay investigation contributionsof purgeable
Site 40 - halocarbons,phenols, and

CurrentDumpSite petroleumhydrocarbonsfrom
the Current Dump Site,
however, these contaminants

are considerednegligible
based on concentration and

potentialreceptors.
I

LIZ-2 Station No further Results indicateno

Point Lay investigation detectablecontaminants
Site43- Old fromtheOldDumpSite,

DumpSite,North North.

10
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SITE RECOMMENDEDACTION RATIONALE

LIZ-2Station No further Resultsindicateno

PointLay investigation detectablecontaminants
Site44- fromtheSuspected

SuspectedDumpSite DumpSite.

SITE RECOMMENDEDACTION RATIONALE

Category II - Sites

WarrantingFurther Investigation

BAR°M Station Six surfacewater To determinethe source of

Kaktovik/ and soll samples trlchloroethenedetected

Barter Island upgradlentand three during Stage 2 analyses,
Site I - Old surfacewater and

Dun_)Site soll samplesdown-

gradientof Site I
be collectedand

analyzedfor volatile
halocarbons.

Based on the available data, the source from which trichloroethene is

originatingupgradientfrom Site 1 cannotbe identified. Therefore,it is
recommendedthat three surfacewater and soil samplesbe collected300 feet

west and three 300 feet south of the Stage 2 upgradlentSite 1 sampling
location. Additionally,three surfacewater and soil samplesshould be

collected at lO0-foot intervals downgradlent from the Stage 2 sampling

locationto determinecontaminantconcentrationsdowngradlentof Site 1 and

prior to dischargeinto the BeaufortSea, These samplesshouldbe analyzed
for volatilehalocarbons(USEPA601).

SITE RECOMMENDEDACTION RATIONALE

POW-1 Additionalrecords To investigatethe

Point Lonely search existenceand locationof

Site 31- 5S-gallondrums reportedto

OldDumpSite havebeenburiedatthis
landfill.

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 IV, remediation, activities.

1. BAR-M

a. Site 1

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

thissite.

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-I

a. Site 28

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

12
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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 fill 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) implemented DEQPPM 81-5 as a four-phased program:

Phase I Problem Identification/RecordsSearch

Phase II Problem Confirmation and Quantification (Several

stages, as necessitated by field and laboratory
results)

Phase Ill 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 Hill (1981). Dames & Moore was

retained by the USAF under Contract Number F33615-B3-D-4002, Order 0021, to

conduct the Phase II, Stage 1, field evaluation, which was completed in

February 1986. Dames & Moore was retainedagain 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 resultsof 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 subcontractorto 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. 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 scope of work as outlined for Phase II, 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. Analysis of selected soil samples for polychlorinated 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 Greenland 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 landfillingare drummedor packaged

and shipped to Seattle for disposal or are transferred to the Defense

Property Disposal Office (DPDO) at Elmendorf Air Force Base (near

Anchorage, Alaska) (CH2M Hill, 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 Hill (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.
(1980). This rating procedure utilizes site characteristics, waste

characteristics, the potential for contaminant migration, and waste

management practices to identify sites warranting furtherinvestigation.

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 ContractF33615-83-D-4002,Order 0021, for Phase II, Stage

1, investigations and on 21 July 1986 under Order 0035 for Phase If, Stage

2, investigationsat the following13 sites:

Bar-M Kaktovik/BarterIsland

Site 1 - Old Dump Site

Site 3 - Waste PetroleumDisposal

Site 4 - CurrentDump Site

Site 8 - Drainage Cut Contamination

Site 9 - Old Dump Site, N.W.

POW-3 Bullen Point/FlaxmanIsland

Site 13 - Old Dump Site, East

POW-2 Point Oliktok

Site 16 - Old Dump Site, N.W.

18



POW-I Point Lonely

Site Z8 - POL Storage Area

S_te 31 - Old Dump Site
I

Site 32 - Husky Oil Dump Site

LIZ-2 Point Lay

Site 40 - Current Dump Site

Site 43 - Old Dump Site, North

i.

Site 44 - Suspected Dump Site

_hese sites are shown on Plates 1, 2, 3, 4, 5, 6, and 7 and are
ol

descrlbed below.

1. BAR-M

a. Site i - Old 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 197B (Plate 3).

The wastes included domestic garbage, human and animal waste, waste POL

products,scrap m_tal, batteries,drums, vehicles, electronic equipment,

food waste, and trash. In addition to land disposal, wastes were also

dumpedonto the BeaufortSea ice. The site, approximatelyZ to 3 acres in

size, was cleanedup in 1979, when most of the materialsdumped at the site

were reportedlyremoved. In fact, it appears that the materials in place

at the site were covered with fill rather than removed. At present,there

is still considerablescattereddebrisaround the site and a large number

of drums of waste (probably human sewage) are stored on the surface of the

fill. 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 (CH2MHill, 19B1) as

a small, circular pond approxin_tely ZO feet in diameter, 2 to 3 feet deep,
and saturated with diesel fuel and waste oil products. The location of

this site was not apparent to the field team during the Phase II, Stage I,

investigation. 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
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near the northeast corner of the bermedarea. A sheenwas observedon 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

producedby disturbingthe sedimentsunder the water.

c. Site 4 - CurrentDump Site

The current dump site, approximatelyI to 2 acres in size, is used by

both BAR-M personnel and the villagers of Kaktovik. It has been in

operation since June I978. The disposal of wastes at this site by BAR-M
personnelis in accordancewith appropriateregulationsbut the use of the

i

site by the villagers is uncontrolled. Becauseof this, it is likelythat

hazardouswastes have been and are disposed of at this site. Wastes are

burned and covered with excavatedor in_oortedmaterialsor simplycovered.

At the time of the Phase If, Stage 2, investigation, no evidence of

uncontrolled burningwas observed. Althoughconsiderablewind-blowndebris

was apparenton the ground surfaceat and near the site, the wastes appear

to have been coveredwith importedmaterialon a regularbasis.

d. Site 8 - DrainageCut Contamination

This is the site of wastewater discharge to a naturaldrainagethat

flowsto the BeaufortSea. It has been reportedthat contaminated liquid,

possibly antifreeze, is discharged into the ditch. At the time of the

Phase If, Stage I, investigation, no obvious contaminants (other than

natural iron staining) were observed in the water. There was a

considerableamount of wind-blowndebris in the ditch and along the banks.

During the Phase II, Stage 2, investigation, no change in conditionswas
observed.

e. Site g - Old Dump Site, N. W.

This locality, approximately I mile by road west of BAR-M,was used

brieflyby stationpersonnelfor disposalof crusheddrums and steel from a

burned building. The site was less than i acre in size and was reportedly

cleanedup in 1979. During the Phase If, Stage I, site visit, numerous

crushed and uncrushedbarrelswere found in a streamgully that ends at the
Beaufort Sea. No evidence of contamination (other than natural iron

staining) was observed in the water. During the Phase II, Stage 2,

investigation,no change in conditionswas observed.

21
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2. POW-3

Site 13 - Old Dump Site, East

This is the location of the station dump from 1956 to 1971 (whenthe

stationwas deactivated)and is less than I acre is size. This dump site

was evidently located on the shorelineof a lagoon that is open to the sea
(Plate4). Little debris was observedabove water but some debris was seen

under the water surface. During the Phase II, Stage 2, investigation,no

substantialchange in conditionswas observed.

3. POW-2

Site 16 - Old Dump Site, N.W.

This old dump site received all wastes generatedby the stationthat

were not incineratedfrom 1956 to approximately 1978 (Plate 5). It was

cleaned up in 1978, 1979, and 1980. The site was less than I 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 enteringthe lagoon adjacent to

the site. Therefore,water sampleswere taken between Sites 16 and 17 in

an attempt to get a representationof the currentproblems,if any, at this

station. During the Phase II, Stage 2, investigation,it was obvious that

considerable efforts had been taken to controlthe dispersalof litter 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

pollutantsto readilyenter the lagoonadjacent to the site.

4. POW-I

a. Site 28 - POL Storage Area

The petroleum storage area is comprised of several medium-size tanks

west of the nklinsite (Plate6). Fuel/oil has been observed collecting in

an adjacent pond next to the storagetanks (CH2M Hill, 1981). At the time

of the Phase If, Stage i, site visit,no fuel/oilsheens 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

identifiedin the cited report but it should be representativeof the site.

During the Phase II, Stage 2, investigation, no substantial change in _
conditionswas observed.
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b. Site 31 - Old Dump Site

The POW-I 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 If, Stage i, 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 _y have been eroding the bank at the site and

exposing the waste material. During the Phase If, Stage 2, investigation,
conditions at the site were substantially the same except for some
additional erosion of the fill.

c. Site 32 - Husky Oil Dump

The POW-I Husky Oil dump receives wastes from the site that are not

incinerated and all of the other wastes generated in the area. It is

located approximately 1.5 miles by road west of the noin stationon USAF

propertyand was operatedand maintainedby Husky Oil Company. It has been
in use since 1976 and is less than I acre in size. At the time of the

Phase If, Stage I, site visit, there was ongoingopen-burning of waste and

it was evident that all wastes were being placed in or on the edge of a

fresh water lake at the west edge of Husky Oil's camp. Some putrefaction

of the lake was apparentand an oil sheen was observedon the water surface.

During the Phase If, Stage 2, investigation, conditions at the site had

been substantially improved in that the waste at thedump had been covered
with importedor excavatedfill material and no evidence of open burning

was seen. Wastes are apparently still being placed at the edge of the

fill, however,where pollutantscan readilyenter the surfacewater.

5. LIZ-2

a. Site 40 - CurrentDump Site

The current du_ receiveswastes generatedat the stationthat are not

incineratedand all those generated by the village of Point Lay that are

not dumped on the ground outside of the villager'sdoors (Plate7). The

site is locatedimmediatelybehind the airport hangar. At the time of the

Phase If, 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 scatteredover a wide area around the dump. A

small streamwas observedrunningthroughthe dump and discharginginto the
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lagoon. During the Phase II, Stage 2 investigation, conditions at the site

had been substant_ally improved in that the waste at the dump had been

covered with imported or excavated fill material and no evidence of open

burningwas seen. Wastes are apparentlystill being placed at the edge of
the fill, however, where pollutants can readily enter the surface waters of

the lagoon and the stream still runs throughthe dump.

b. Site 43 - Old Dump Site, North

This old dump site was used by the station and villagersfrom 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

partiallyfilled in with vegetation. Only two small portions of the lake

area indicated in the CH2M Hill (1981) report actually have water at the

surface. At the time of the Phase If, Stage I, site visit, a few pieces of

scrap metal and some debris on the surfacewere the only evidence that this

had been a dump site. It apparently had originally been a ravine into

which garbage was dumped. Vegetationhas grown back over the site. During

the Phase If, Stage 2, investigation,no substantial change in conditions
was observed.

c. Site 44 - SuspectedDump Site

This is the suspected site of a dump used by villagers and the DEW
station from about 1956 to 1980. It was reportedly located near the

northeastern portionof the marshy lake shown in Plate 7 and was cleaned up
in 1979-1980. The site has no establishedroad access. At the time,of the

Phase II, Stage I, site visit, the field team was unable to determinethe

locationof 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 locationreportedby CH2M Hill (1981) for Site 44 is

thoughtto be in error. It is suspected,if this site exists at all, that

garbage was dumped over the edge of the embankmentsurroundingthe lake and

that vegetationhas since grown over the debris,as it appears to have done
at Site 43. During the Phase If, Stage 2, site investigation, the

suspectedsite 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 suspecteddump site but observed nothing on the ground which

would indicate the area had been used as a dump. Aerial photographsat 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 I, investigation,
poterntial contaminants include petroleum hydrocarbons, volatile
halocarbons, PCBs, phenols, and lead. The analytical program is provided
in Table I.

F. IDENTIFICATION OF THE FIELD TEAM

The field work for Phase II, Stage 2, was accomplished by Mr. J.
Michael Stanley,Senior EngineeringGeologist. AccompanyingMr. Stanley on

the trip was LTC David A. Nuss, HQ AAC/SGPB, ElmendorfAFB, Alaska. Air

charter serviceswere provided by Audi Air Service of Kaktovik, Prudhoe

Bay, and Fairbanks, Alaska. Appendix H contains biographies of key
personnel.
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II. ENVIRONMENTAL SETTING

A. PHYSICAL GEOGRAPHY

The Alaska DEW Line stations are locatedon the westernand northern

coasts of Alaska in the Arctic region. Of the sites addressed in this

report, two are locatednear native villages,with the villagesestablished
after the station was constructed, and three are at remote locations.

BAR-M encompasses approximately4353 acres, POW-3 approximately620 acres,

POW-2 approximately 2325 acres, POW-I approximately 2830 acres, and LIZ-2

approximately 144Z acres. Land surfaceelevationsare 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 little relief, which slopes downward to the north from the

foothills of the Brooks Range. The coastlineis characterizedby 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 includes12 to 45 inches of snow),making this area an Arctic

desert. The average monthly temperaturesrange from a maximumof 46°F at
BAR-M and 53"F at LIZ-2 to a minimumof -ZO'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
LIZ-2 (CH2M Hill, 1981).

B. REGIONAL GEOLOGYAND HYDROGEOLOGY

The Arctic Coastal Plain is underlainby poorly-induratedPleistocene

and Recent sand, gravel, silt, and clay_ Beneaththese deposits, Tertiary,

Cretaceous, and Jurassic sandstones,siltstones,shales,and conglomerates

form a ZOO0- to 12,000-foot thick sequence that thickens toward the

mountains to the south. At greater depths, limestone,siltstone,shale,

and sandstonegive way to metamorphicrocks of Devonian and older periods.

These older systems of rocks, predominantlyquartziteschists,marble, and

slate, form the regional basementrock. A generalizednorth-southgeologic

section is presentedon Plate 2.

Thin accumulationsof peat and silty loam overlie the bedrock deposits.

Polygonalground,beaded drainage,thermokarstlakes, and other periglacial
features are common throughout the area, all indicativeof 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 Hill, 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 lxi0-1 to lxi0"4 cm/sec (CH2M Hill, 1981).

D. HISTORIC GROUND WATER PROBLF_MS

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, 19BI).

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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III. FIELD PROGRAM

A. FIELD PROGRAM DEVELOPMENT

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

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

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

B. SITE-SPECIFIC SAMPLING LOCATIONS

1. BAR-M

a. Site i

This is the location of the old dump at BAR-M which was in use from

1956 to 1978. During the Phase II , Stage 1 program, one soil sample was

collected near the edge of a small stream adjacent to the landfill 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 I.

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 i and one background surface soll samRle was collected from
the far bank of the stream in an undisturbed area. In addition, one

surfacewater sample was collectedfrom the stream upgradient of the site

and one surfacewater samplewas collectedfrom downgradientof the site.

b. Site 3

This is the locationof a pond adjacentto the petroleumstorage tanks

for this site. Sand and gravel flll material has been placed directly on

the tundra mat to form a pad for the tanks and to form berms for POL spill

containment. During the Stage I investigation, one water sample was

collected from the ponded surface water. An oil sheen was present on the

surfaceand more petroleumproductswere releasedfrom disturbed sediments

at the water's edge. During Stage 2, one surface water sample was
collectedfrom the same location,however,no oil sheen was noticed on the

water surface and disturbed sediments released no apparent petroleum

products at this site. In addition,one surfacewater sample was collecteo

from a small pond immediatelyupgradientof the tank farm.
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c. Site 4

_his is the location of the current du_ _ 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 I 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-lnclsed drainage that flows to the Beaufort Sea. During Stage I,

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 location of an old dump site approximately 1.7 miles west

of the station. During Stage I, one water sample was taken near the mouth

of this deeply-inclsed 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 I, 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 I.
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3. POW-2

Site 16

This is the location of an old dump that was in use from 1956 to 1978.

During Stage I, one water sample was collected from lagoon waters between

Sites 16 and 17 since waste disposaloperationsat the currentdump site at

that time included dumping into the water and burning of wastes.

Considerable debris was found in the lagoon water but no oil sheenswere

observed at this site. During Stage 2, one water samplewas collected from

at or near the location sampled during Stage I and one water sample was

collectedfrom a location upgradient in the lagoon from the dump site.

Little debris was present on the surface and no oil sheens were noted

during sampling.

4,. POW-I

a. Site 28

This is the location of the POL tank farm. During Stage 1, one water

sample was collectedfrom pondedwater adjacentto the dike and pad around

the tank farm, however, no direct evidence of contamination was noted.

During Stage 2, one water samplewas collectedfrom at or near the location

sampled during Stage I and one water samplewas collectedfrom a location
upgradient of the site. No oil sheens or other direct evidence of
contaminationwere noted.

b. Site 31

This is the location of an old dump used prior to 1976. During Stage

1, one water sample was collectedfrom the lagoon waters adjacent to the
site. No evidence of contamination was observedother than debris on the

beach and exposed in the fill bank. During Stage 2, one water sample was

taken from the lagoonwaters at or near the locationsampledduring Stage i.

No substantialchange in conditionsfrom Stage i was noted.

c. Site 32

This is the site of the Husky Oil Company dump which is currentlyused

by the DEW Line stationand others. During Stage 1, one water sample was
collected from the pond adjacentto the site. An oil sheen was observedon
the water surface and was released from disturbed shore sediments.

Considerable debris was observed in the water and ongoing operatlons
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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 I 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

villageof Point Lay. During Stage 1, one water sample was collected from

water ponded at the edge of the dump and adjacent to a lagoon. An oil
sheenwas observedon the water surface and wind-blown debris and other

trash were entering the water from the dump. During Stage 2_ one water

sample was collectedfrom a location at or near the site sampled during

Stage 1. Although considerable efforts had been taken to cover the

materialsin the dump with excavatedand/or importedfill and considerably

less debris was evident on the site, the water in the pondwas obviously

being contaminatedwith surfacewater runoff and with trash from the dump,

and an oil sheen was again observed on the water surface. In additionto

the pond sample,one sample was taken upgradient of the dump in a small

streamthat flows near and throughthe 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 apparentlyhad

one wall breachedand has partially drained and filled with vegetation.

During Stage I, one water sample was collected downgradientof the site

from a depressionin 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 contaminationfrom either Sites 43 or 44 would ultimately

enter those waters. During Stage 2, one water sample was collected from a

location at or near the site sampled during the Stage 1 program. In

addition,one water samplewas collectedfrom a small lake located on the

uplandsabove the basin and upgradientof Sites 43 and 44.

c. Si_te44

This is the site of a suspected dump used from about 1956 to 1980.

The Stage 1 field team was unableto locate the site and instead sampled a

small lake within the basin as describedabove 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 downgradientof the most likely locationfor

a dump in the immediate vicinity.

C. FIELD PROGRAM IMPLEMENTATION

All 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 samples were taken by

excavationwith a stainlesssteel 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

soll samples were shippedvia air freightto 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 charteraircraft

breakdownsand errors on the part of the air freightshippers,however, the

USAFOEHL samples failed to arrive at their destinationuntil 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 calibratedbefore and during use to ensure

accuracy. The pH meter functioned well throughout the program but the

cover on the meter of the temperature-salinity-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,breezescaused deflectionof 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 renwiining sites. The instruments and

containers used during field testingwere thoroughlyrinsed with distilled
water before and after each use.

Chain-of-custody forms were prepared and accompaniedthe 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 samplesand the date and time

appear on the recordsat each point of transfer (see AppendixE).

The soil and surface water samples were analyzed in accordancewith

U.S. EnvironmentalProtectionAgency (USEPA) methods. Table 1 lists each

parameter and its analytical method. Details of the analyticalprocedures

are providedin AppendixD.
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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 llI.

As listed in Table I, water samples were analyzed for purgeable

halocarbons, petroleum hydrocarbons, lead, PCBs, phenols, temperature, pH,
salinity, and specific conductance. Table 2 lists results of water

analyses that were above detection limits. Sol1 samples were analyzed for
PCBs and percent moisture (Table 1). Table 3 lists 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, SOWSare 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 1TOX 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 1TOX analysis and not detected during
the Stage 2 halocarbon analysts. 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. Sitte1 - Upgradient

One surface water sample was collected from the stream upgradient of

Site 1 to represent possible background conditions (Plate 3).

The _H 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 levels

above the limit of detection, including bromomethane, at a concentration of

16 ug/L, 1,1-dichloroethene, at a concentration of 2.0 ug/L, methylene

chloride, at a concentration of 16 ug/L, 1,1,l-trichloroethane, at a
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TABLE 2
OIEI41C._L ANALYSIS RESULTS ABOVEDETECTION LIMITS /*'w_'_

DEWLINE - WATERANALYSIS

SWlE_ SWIFI9 $W_1014 5W_AII SW4/U$ $k14B4 $1_12 $k_Bl _
I_TECTION (UP) ( I)Ol_ ) (UP) ICOn) (UP) (D_) (LIP) (COWN)

P/C_/J4ETER METHOD VNIT$ LIMIT SITE ! SITE t SITE _ SITE _ sI_qE 4 SiTE 4 SITE 8 SItE A _

Pur ge_b le HeIocer boris i1.._,

Bro_ertheme EPA6OI (l| ug/L 0.65 (2) I_ ND ND ND NO NO ND ND

Dlbromochloromerthame EPA6OI (I) ug/L Oo_1 (2) HD NO NI) ND NO ND ND NO

I ,t-O Ich Ioro_hane EPA 6OI l! ) ug/l. 0.49 (2) 4,1 1.9 NO ND ND ! *9 NO ND

1,2-01chlorOethnne EPA 6OI (I) ug/L 0*44 (2) ND NO NO led ND NO NO NO

Traas-l,2-Dlchloro4ethene EPA 6or (I) ug/L 0°4_ (2) 2.0 0.60 ND O.4_ NO NO NO 0.62

1,2-O_ch IOrCOropane EPA 6OI (I) ug/l. 0.20 (2) NO NO ND NO ND ND NO NO

Met_y le_e Ch lot Ide _A 60! (I) ug/L Oo34 (2) 16 _°9 ND ND ND Sot NO NO

TQtraChloro_hene EP& 6OI (I) ug/L 0o_8 (2) ND ND ND ND NO NO ND ND

I ,I ,I-Tr I(_ Ioroetheme I_PA6OI (|) ug/I. O*_ (_) I o! ND ND NO ND NO NO ND

TrlChlOroeth_e _A 6OI (t) Ug/L 0°60 12) 290 lio ND 0.76 ND ND NO los

Trlchlorof luor_etheme EPA 6OI (t) ug/l. 0.44 (2) 4°f) _.! 1.6 _°2 I,I 3°! I._ to5

t)et_oleum Hydrocarbons EPA 41Bo! (3| mg/L Oo_1(4) N/_ NA 4.4 2.2 NA NA NA N^

Tempo_ature (f leld) *C 4._ _.$ 7o_ 6o_ 4.B 4.0 6,_ 6.0

WI (f leld) 6o_O 6.6i 7,40 _.20 6.60 6°1_ 7._1 7.09

4:_ $ollnlty (f leld) | 0,0 OoO Oo0 O°O O°0 I°_ O.O OoO
O

Conduce Iv Ity (f Iold) U_Ol/O_ 490 _20 680 6_iO 360 2950 _2_ 420

SVg_! $_lgB2 SWl_Al_ 51_16AI6 $_16BI 7 SM28A2! SM28B22 SW_IA_O
DETECTION ([_) (LIP! (UP) ( DOI_I) (LIP) (CO_I

PAR_I4ETER METH00 UNITS LIMIT $_TE _1 SITE 9 SiTE 13 SITE 16 SITE 16 $1_1_ 2B SITE 28 SITE _1

Pur_e_ble HmIoca_ bo_s

_rolometh_me EPA 60! (I) ug/L 0°63 (_) lid NO NO NO lid ND NO ND

Olbrcmochloromethane EPA 60_ (|) ug/L Oo_! _2_ ND NO NO NO Nil I_) ND ND

I ,I-D Ich Ioro_thane EPA 6OI (!) u_l. 0.49 (2) NO NO ND NO ND NO NO NO

I ,2-Dlch leroethane I_A 601 (!) ug/L 0.44 (2) ND NO ND ND ND ND NO ND

Trens-102-Dlcbloro_th_me EPA _O1 (I) u_/L 0*42 (2) NO NO ND NO NO NO ND ND

I ,_-Olchlo_oDrop_e EPA 6OI |l) ug/L 0.20 (2) NO ND ND NO NO NO NO NO

Me_hv I_e =hl_r Idl EPA 6OI (I) ug/L 0.34 (2) NO NO ND ND NO NO NO NO

le_rochioro_h_e EPA 60! (I) ug/L O._15 (2) ND ND NO ND NO NO ND ND

I 01 ,I-Tr Ich Io_oethane EPA 601 (1) ug/L 0o_ (2) NO ND NO ND HD ND ND NO

Tr Ich Ior_th_n_ _PA 6OI (1) ug/L 0.60 (2) NO NO ND NO I_D NO NO ND

Tr Ichlo_of luoromethane EPA601 II) ug/L 0.44 (2) 1o2 #D ND 0.67 Oo_ O,01 0,76 O.7_

Petroleum Hydrocarbom$ EPA 418.1 (_! mg/L 0.2 |41 N/_ N^ N^ NA NA I ,_ _*O NA

Temperature (f leldl *C _,7 4.2 I I ._ 6.B 5°_ _t._ 5.7 _°2

pII (f I_1_ 6.00 _o_5 7.40 8.10 7.90 §o_SO 8._ B.10

•;e_l In le_ (t I_ld) _ O°O 0.1_ 1_.5 I_ioO I_,1 0.6 0.4 _.'_



TABLE 2 (c_t Inued)

O4(HIC,_L _IALY$1S RESULTS ABOVE (_T(CTiON LIHITI;
I_w LI_ - WATER _ALY$1$

SW32AI8 SW32BI9 StI40A26 SU4OB27 SlI#43A24 $V43EL_J SN44/_1
O(TECT ION (UP) ((X)M4) ( COM_i) (UP) ( (t;)Mq | (tiP) (OOM_I)

PN_N4ET(R PI(1}_O UNITS LIMIT SITE 32 SIT( 32 SITE 40 SITE 40 SIT[ 4_1 SITE 4_ SiT( i!
Pur_lMb le Ha Ic_ar b<_S

D lbr_Chl_ethane [PA 6OI (|| u-g/L 0.31 12) 0.65 0._i ND ND NO NO NO

! ,I-Olchloro_hone (PA 601 (I) ug/L 0.49 (2) ND NO 1,2 NO ND NO ND

102-Olchloroeth_Q (PA 60i (i) ug/L 0.44 (2) 2.3 hg NO NO NO NO NO

1,2-01¢h IorcprclDa_e EPA 601 ¢i ) ug/L 0,20 (2) _.B 2._ 6*2 ND NO NO ND

Methylene ChJor Ide (PA 601 (I) ug/f. 0._4 (2) 0._7 ND t7 NO 14D ND ND

Tetr_chf(_Oethene EPA 6OI (I) ug/L 0.3B (2) 1,4 I.I 6*4 NO NO NO ND

I °1 °l-Tr I(_ Ioroeth_e E]PA 60_ (|) ug/L 0o_3 (2) ND NO I *2 _O NO NO NO

Trlchlcroethe_e (PA 6Or (I) ug/L 0*60 (2) ND ND N0 2.1 NO ND ND

Trlchlorof lu_4thane EPA 601 (I) uG/L 0.44 (Z) ND 0.78 9._ 1,4 hO NO NO

Phenols

4-Chl_o-3-methyl ph_oJ (PA 604 (1) ug/L 0*62 (2) NO ND ND ND HA NA HA4-Chforo-3-methyl phenol (PA 625 (I) ug/L 3.0 (I) --
...... HA kiA NA

2-Ch I_'_phenoI EPA 604 ( I ) ug/L 0,_1 (2) NO NO NO NO NA NA NA
2-Chlorqphm_ol EPA 62_ (|) ug/I. )*_ (I) ........ NA NA HA

2,4-Olckl¢x'clphenol EPA 604 (I) uo/L 0.57 (2) -- NO -- NO NA NA NA
2,4-0 Ich I(_apheno I (PA 62"_ (I) ug/L 2.? (|l NO -- ND _ NA NA NA

2,4-Olmethylph_n_l (PA 604 (I) ug/L 0*e3 (2) NO .... NO HA NA NA
2,4-0 bmethy Ipheno f EPA 62_ (I) ug/L 2.7 (I) -- ND N_ _ HA NA HA

2.4-Olnltr_4phenol _A 604 (t) ug/L )1. (21 ....... NA HA NA
2,4-0 fn Itrc:ph_no f (PA 62_ (I) ug/L 42. (I) NO NO NO NO HA NA N_

_-Nethyl-4,6-dlnffroph4moI (PA _4 (I) Ug/L 9.2 (2) ........ KA NA NA
Z-Hethy I-4,6-d In ftrOph¢mo I I[PA 62S (I) ug/L 24, (I) NO NO NO ND NA NA NA

2-Nlfr_lphenoJ (PA 604 (I) ug/L 0.51 (2) .... NO NO NA NA NA
2-Nlfr(3phemoi (PA 62_ (I) ug/L ),6 (1| ND NO .* _ NA NA HA

4-N Ifroph_ol (PA 604 (I) ug/L 2.6 (2) ND ND ND NO NA NA NA4"N ItrQDhemo_ _A 6_J (I) ug/L 2.4 (I) ....
.... _ NA NA

P_mf_:hlorq _h¢mOI _A 604 (I) ug/L II, (2) .... .. N_ , NA NA HA
Pe_ tech Ior_phcmoJ E]PA 62_ (I) ug/L 3.6 (I) 9.6 9._ 4.4 _ NA NA HA

Phenol (PA 604 (|) ug/L 0.33 (2) t_D .... ND NA NA NA
phenol I_PA 62_ (1) ug/L 1.5 41) .- ND ?.2 _ NA NA NA

2,4,6-Tr Ich t_-c_h_oI F.PA 004 (t) ug/L I*! (_) .... "" NO N_ NA HA
2.4,6-It fch lot _phono I _PA 625 (I) ug/L 2._ (I) ND NO NO _ NA HA HA

TmT_r'oture if leid) *C 4._ 3,7 7.1 6*g _*g 6.1 6.1

pH it lel_) 8°40 8.60 ?.G_ 7.65 7.gO 8*QO 7,65

, $011n_ty (field) S _*.8 :_.8 I. 2 0.2 0.2 0.0 0°6

Con_¢t Ivlty (f leld) u_hos/C_ _110 28_O 14OO )48 )_7 126 770 _
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FOOTNOTES (FOR TABLE 2)

(I) 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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TABLE 3

SOIL ANALYSIS RESULTS ABOVE DETECTION LIMITS
DEW LINE

SSIA6 SSIB7 SSIC8 SSID9
DETECTION (DOWN) (DOWN) (UP) (DOWN)

PARAMETER METHOD UNITS LIMIT SITE1 SITE1 SITE1 SITEi

PCB 1254 SW3550/8080a mg/kg 0.02b 0.34 ND ND 0.06

Moisture ASTMD2216-71 % - 38. 16. 7.4 17.

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

aSW-846, second edition, July 1982.

bUBTL 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 i.i 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 Stations 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 trlchloroethene 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 VOCs. 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 technology, and costs for achieving

various levels of removal. The proposed MCL for trichloroethene is 0.005

mg/L or 5.0 ug/L. The trlchloroethene concentration of 290 ug/L exceeds

the proposed MCL for trichloroethene (5.0 ug/L).

i

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 downgradlent from Site 4 - Current Dump Site which

could be contributing trlchloroethene to the stream. Concentrations of

trichloroethene may become diluted by surface and ground water

contributions before reaching the Site 1 downgradlent sampling location.

One soil sample was collect d 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 detectionat this location.
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b. Site i - Downgradient

One surface water sample was collected downstream from Site 1

representing conditions of surface water possibly affected by seepage from

the Old 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 1,1-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

trichlorofluoromethane,at a concentration of 3.1 ug/L. Trichloroethene

was also present at 110 ug/L well above the detectionlimit of 0.60 ug/L.

At this concentration, trichloroethene is also well above the proposed MCL

of 5 ug/L.

Three soil samples 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 I.

During Stage I investigations, soil samples collected adjacent to the land

fill containedPCB and lead concentrations of 0.72 mg/kg and 76. mg/kg,
respectively. Levels of PCBs and lead were below the detection limits both

adjacent to the landfill and in the stream channel during Stage I
investigations.

c. Site 3 - Upgradient

One surface water sample was collectedfrom a small pond immediately

upgradientof the tank farm to representbackgroundconditions of the area
near Site 3 (Plate3).

Temperature, salinity, and pH were measuredat 7.5"C,0.0%, and 7.40,

respectively, and were within expected background levels for these

parameters. Specific conductancewas found to be slightlyelevatedat 680

umhos/cm. One purgeablehalocarbon,trichlorofluoromethane, was detected

at this sampling location, at a concentrationof 1.6 ug/L. Additionally,

petroleumhydrocarbonswere detectedat 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 measuredat 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

includetrans-1,2-dichloroethene,at a concentrationof 0.43 ug/L, slightly
above the detection limit of 0.42 ug/L, and trichlorfluoromethane,at a

concentrationof 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

proposedMCL of 5 ug/L. During Stage 1 sampling, TOX and oil 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

concentrationof 1.1 ug/L, slightlyabove the detectionlimit 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).

I

Temperature and pH was measured at 4.0"C and 6.15. Salinity and

specificconductancewere measuredat 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 concentrationof 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.i ug/L).

g. Site B - Upgradient

One surface water sample was collected upgradient above culverts

carryinga streamunder the access road to the stationfrom the east (Plate

3). Temperature, salinity,pH, and specificconductancewere 6.5°C, 0.0%,

7.51, and 325 umhos/cmrespectively. Trichlorofluoromethane was measured

at 1.3 ug/L, slightlyabove the detectionlimit of 0.44 ug/L.

h. Si_e B - Downgradient

One surface water sample 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-dichloroethaneof 0.62 ug/L. (Detection limit of 0.42 ug/L),

trichlorofluoromethane of 1.5 ug/L, and trichloroetheneof 1.5 ug/L. The

trichlorofluoromethane concentration was comparable to that found

upgradient. Primary 'or Secondary Drinking Water Standardshave 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 previouslyindicateda TOX concentrationof 180 ug/L at
this location.

i. Site 9 - Upgradient

One surface water sa_le was collectedupgradientof the stream above

the disposal site (Plate 3). The level of pH (6.35) was only slightly

acidic. Temperature, salinity, and specific conductanceof 4.2"C, 0.0%,

and 265 umhos/cm,respectively,were within expected normalconditions. No

purgeablehalocarbonswere detectedat this site.

j. Site g - 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 (Plate3). The level of pH
(6.00) was lower than that measured upgradient (6.35).
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Trichlorofluoromethane was measured at 1.2 ug/L, a concentration slightly

greater than that found upgradient where trichlorofl_oromethane was below
the limit of detection (0.44 ug/L). During Stage i, 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). Te,_)eratureand 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 i

investigations (7.5%). Specific conductance was also elevated at 20,000

umhos/cm), as compared to those results 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 1

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 I

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. POW-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

0.6? 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 represente_
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brackish conditions near the Beaufort Sea. Trichlorofluoromethane the only

purgeable halocarbon detected, was measured at a concentration of 0.53

ug/L, ,slightly above the detection limit of 0.44 ug/L and below the

concentrationof 0.67 ug/L found upgradient of the site. During Stage 1

sampling, moderately high levelsof 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
revealedno lead concentrationabove the limit of detectionof 0.60 ug/L.

4. POW-1

a. Site 28 - Upgradient

One surface water sample was collected upgradient of the POL tank farm

(Plate6). The level of pH was measuredat 8.60. Tenkoeraturewas measured

at 5.5°C, while other physical parameters including salinity and specific

conductanceat 0.6% and 780 umhos/cm,respectively,were slightly elevated.

Trichlorofluoromethane was measured at 0.8 ug/L, slightly above the

detectionlimit of 0.44 ug/L while petroleumhydrocarbonswere 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 comparableto those levelsfound upgradient.

The level of pH was measured at 8;15. The purgeable halocarbon,
trichlorofluoromethanewas measuredat 0.76 ug/L which was slightly lower

than that measured upgradient (0.81 ug/L). Petroleum hydrocarbon

concentrationswere slightlyhigher (2.0 mg/L) at this locationcompared to

1.5 mg/L detected upgradient. Levels of TOX (170 ug/L) and oil and grease
(7 mg/L) were also reportedat this locationduring Stage 1 sampling.

c. Site 31

One water sample was collectedfrom lagoon waters adjacentto the old

dump (Plate 6). Physical parameters measured included temperature, at
5.2°C, and pH at 8.10. Elevatedlevels of salinityat 2.53%, and specific

conductanceat 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 i results indicated a slightly acidic
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condition with pH at 6.85, while specific conductance was 2414 umhos/cm.

Trichlorofluoromethane was found at 0.73 ug/L slightly above the detection

limit of 0.44 ug/L. Stage 1 investigations revealed a moderately high

level of T0X (950 ug/L) which accompanied the conductivity of 2414
umhos/cm.

d. Site 32 - Upgradient

One surface water sample was collected upgradient from Husky 0il

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

tetrachloroethene 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 limit 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 Oil Company dump (Plate 6). The pH level (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 I 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 all at levels lower

than those detected at the upgradient location. These halocarbons include

dibromochloromethane, at a concentrationof 0.31 ug/L, 1,2-dichloroethane,

at a concentrationof 1.9 ug/L, 1,2-dichloropropane,at a concentration of

2.7 ugh/L,and tetrachloroetheneat a concentrationof 1.1 ug/L. Methylene
chloride was below the limits of detection. The trichlorofluoromethane

concentration of 0.78 ug/L, was slightlyabove the limit of detection(0.44

ug/L) whereastrichlorofluoromethanewas below the limit of detection in

the sample collected upgradient of the site. Analysis indicated a
concentration of B400 ug/L TOX at this location during the Stage 1

investi,gation.

The surface water sample was analyzed for eleven phenols, only one

of which was detected during the confirmation analysis. Pentachlorophenol

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 chromatographyand 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.g'C,

7.65, 0.2% and 348 umhos/cm, respectively. Trichlorofluoromethane was

measured at a concentration of 1.4 ug/L. Trichloroethene measuredat a

concentrationof 2.1 ug/L, was less than the proposedMCL 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.I'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 measuredat this locationduring the Stage 1 investigation.

All purgeable halocarbons, excluding trichloroethene were present at

greaterconcentrations at the downgradient location as compared to the
upgradient location. The downgradient purgeable halocarbons include

1,1-dichloroethane,at a concentrationof 1.2 ug/L, 1,2-dichloropropane,at
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a concentration of 6.2 ug/L, methylenechloride,at a concentrationof 6.4

ug/L, 1,1,1-trichloroethane at a concentration of 1.2 ug/L, and
trichlorofluoromethaneat a concentrationof 9.3 ug/L. Trichloroethenewas

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 smell 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 detectionlimit of

0.44 ug/L.

e. Site 44 - Downgradient

One surface water sample was collected from a smell lake inside the

basin and downgradient from the most likely location for a dump in the
immediate vicinity. Temperature, pH, salinity, and specificconductance

were measuredat 6.1°C, 7.85, 0.6%, and 770 umhos/cm, respectively. No

purgeablehalocarbonswere detectedat this location.

6. BackgroundConcentration

The only concentrations of organic indicator parameters, metals,

phenols,oil and grease,PCBs, and physicalparametersavailablefor use as
background concentrations at the DEW Line stations includethe previous

Phase If, Stage 1 study data (Dames & Moore, 1986) which are provided in

Appendix G and results from upgradient (control)locationssampledduring

Phase II, Stage 2. Generally, all upgradient sampling locations, where

applicable, were used to represent background concentrations. Exceptions
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included Site i 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

installlations 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 - Old Du_ Site

The analysis of water samples from the downgradient location at Site I

revealed the presence of five organic contaminants; 1,1-dichloroethane (1.9

ug/L), _rans-1,2-dichloroethene(0.60 ug/L),methylenechloride (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. All five

contamihants 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 I indicated higher concentrations of
organic contaminants including bromemethane(15 ug/L), 1,1-dichloroethane

(4.1ug/L), trans-1,2-dichloroethene (2.0 ug/L), methylene chloride (16

ug/L) 1,1,1-trlchloroethane (1.1 ug/L), trichloroethene (290ug/L), and

trichlorofluoromethane(4.6 ug/L). The presenceof all the above purgeable
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.

53



6 65

Results of the soils analyses indicate the presence of PCB 1254

downgradientof Site I. The concentrationsranged from 0.06 to 0.34 mg/kg
which are near the level of detection(0.02 mg/kg) indicatinglow levels of

PCB contamination. PCBs were also measured at a concentration of 0.72

mg/kg during Stage i investigations. PCBs were not detected in the sample

collected upgradient from Site 1.

b. Site 3 - Waste PetroleumDisposal

The analysis of water samples from Site 3 revealed the presence of

four organic contaminants; trans-l,2-dichloroethene (0.43 ug/L),
trichloroethene (0.76 ug/L), trichlorofluoromethane (3.2 ug/L), and

petroleumhydrocarbon(2.2ug/L). The presenceof these organic compounds
are indicative of minor contamination, particularly since the

concentrationswere near the limits of detection. The proposed MCL for

trichloroethene is 5.0 ug/L, and was not exceeded by the 0.74 ug/L
concentrationat this site. It is believedthat these minor concentrations

would dissipate with migration to below the limit of detection at a short
distancefrom this site. Previoussampling results (Stage I) indicate oil

and grease at a concentrationof 36 mg/L and TOX at a concentrationof 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

migratingdowngradientto the BeaufortSea and there does not appear to be
a potential for contamination of potable water supplies by either the

upgradient or downgradient contaminants.

c. Site 4 - CurrentDump Site

The analysis of water samplesfrom the downgradientlocationat Site 4

revealedthe presenceof three organic contaminants: 1,1-dichloroethane

(1.9 ug/L), methylene chloride (5.1 ug/L), and trichlorofluoromethane(3.1

ug/L). The upgradient sample indicated only minor concentrations of
trichlorofluoromethane (1.3 ug/L). These concentrationswere 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-l,2-dichloroethene (0.62 ug/L), trichloroethene (1.5 ug/L), and
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trichlorofluoromethane (1.5 ug/L). Additionally, during Stage i

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). All
contaminants were near the level of detection indicating low contamination

levels. Contaminants from these areas would possibly migrate downgradient
to the Beaufort Sea and would not appear to affect any potable water
supply.

e. Site g - Old Dump Site N.W.

Water samples analyzed from Site 9 revealedonly minor concentrations

of trichlorofluoromethane (1.2 ug/L) downgradient of the site. This

concentration is near the limit of detection and, therefore,indicatesa

low level of contamination. This contaminationmay migrate off base into
the BeaufortSea.

Since potable water supplies for BAR-M are obtainedfrom fresh water

lakes upgradlent 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.

2. POW-3

a. Site 13 - Old Dump Site East

Leakd levels at the maximum concentration levels permitted by the
Primary Drinking Water Regulations and high TOX concentrations were

detected at this sample location duringStage I investigations.Contrary
to the Stage i results,Stage 2 resultsindicated no detectable levels of

purgeable halocarbons and no detectablelevels of lead. Any seepagefrom
the du_ site would appear to migrate off base and into the salt water

lagoon Which is connected to the open sea. The potablewater supply from

freshwaterlakes is not affected by these contaminants;however,the lagoon
environmentmay possiblybe affected.

3. POW-2

a. Site 16

Water samples analyzed at Site 16 during Stage 2 investigations

revealedonly minor contamination by trichlorofluoromethane at both the

55



downgradient (0.53 ug/L) and upgradient (0.67 ug/L) sampling locations.
These concentrations were near the limit of detection. Earlier

investigations (Stage i) 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

contaminantsmay be affectinglagoonwaters and possiblymigratingoff 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

Oil and grease at 7 mg/L and TOX at 170 ug/L detectedduring Stage 1

investigationsand 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 storagepad, do not appear to be a potentialsource of

contamination to the potable water supply. TOX concentrations are most

likely influenced by salt water from sea spray. Contaminationfrom this

te could possiblydrain 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 - Old Dump Site

Water sample analysis from Site 31 revealed only minor concentrations

of trichlorofluoromethane (0.73 ug/L), slightly above the limit of

detection,whereas Stage I analysis indicatedTOX values of 950 ug/L.

c. Site 32 - Husky Oil Dump

The analysis of water samples collected from both (upgradient -

downgradient)of the pond adjacentto the Husky Oil 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),

1,2-dichloropropane (3.8 - 2.7 ug/L), methylenechloride (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
detectedduring 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 - CurrentDump Site

Comparison of the analysis of water samples from Site 40 upgradient

with those from Site 40 downgradientindicate greater contamination below

the current dump site. Upgradientresultsrevealedminor concentrationsof

trichloroethene (2.1 ug/L), and trichlorofluoromethane (1.4 ug/L).

Analysis of the surface water samplecollecteddowngradientof the current

dump revealed moderate levels of six organic contaminants and two

phenols: l,l-dichloroethane (1.2 ug/L),l,2-dichloropropane(6.Z ug/L),

methylene chloride (17 ug/L), tetrachloroethene (6.4 ug/L),

1,1,1-trichloroethane (1.2 ug/L), trichlorofluoromethane (9.3 ug/L),

pentachlorophenol (4.4 uglL), and phenol (7.2 ug/L). Water samples

collected from water ponded near the edge of the dump during Stage 1
investigations al_o had high levels of TOX (1400 uglL), most likely

reflecting salt water influence, and phenols (13 uglL). These

contaminants,by virtue of their location, could potentially migrate off

base and enter Kasegaluk Lagoon. It is unlikely that the stationwater

supply would be affected by this site.

b. Site 43 and 44 - Old Dump Site North and SuspectedDump Site

Analysis of water samples collected during Stage 2 revealed

contaminantsonly downgradlentfrom Site 43. The samplewas 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 detectablecontaminants. The water samples

collectedduring Stage I investigationsfrom both of these sites revealed

elevated TOX values (130 ug/L and 150 ug/L), relectlngsea 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 KasegalukLagoon.
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V. 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 stationspresentany immediatepotentialfor human health

hazards. Although most sites within the stations indicate minor

contamination, all are downgradient of potablewater supplies. One site,
however,does exhibitconcentrationsof trichloroethene well above levels

expected for background. Trichloroethene was detected at higher

concentrationsupgradlentof this site than downgradient. Trichloroethene

has been defined by the USEPA as a possiblehuman 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 - Old Dump Site

Analysis of water samples from Site I, the old dump site, revealed

levels of trichloroetheneconcentrationsabove expected background levels

at both the upgradientsample locationand the downgradlentsample 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 January9, 1989, a maximum contaminantlevel (MCL) of

5.0 ug/L will be in effect and trlchloroethene will be incorporated into
the NPDWRs.

To better define the source of this contamination,additionalsample

collection and analysis for volatile halocarbons should be undertaken.

Surface water and sediment samplesshouldbe collectedfrom three locations

approximately300 feet west of the Site 1 upgradlent sample location to

test for possiblecontaminantmigrationfrom the currentdump site (Site 4).

Also three surfacewater and sedimentsamples shouldbe taken at locations

approximately 300 feet south of the Site 1 upgradientsample locationto

test for possiblecontaminantmigrationfrom the BAR-M central facilities.

Three surface water and sediment samples, located at lO0-foot intervals

downgradientof the Stage 2 sampling locations, should be collected to

detect contaminant concentrations downgradient of this site and prior to A
flow into the ocean.
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2. POW-1

a. Site 31

Presently, the physical and chemical parameters measured during Stages

I and 2 do not indicate that this site is contributing to environmental

polluti_on. However, archivalphotographsreviewedby Alaska Departmentof
EnvironmentalConservation(ADEC)indicatethat a large numberof 55 gallon
drums were buriedat this site. An additionalrecords searchcould be used

to providemere specificinformationregarding 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 action are given in SectionVl, and attendantcosts are

presentedunder separatecover in AppendixJ.

The potential for contamination at DEW Line is moderated by the

absenceof refuellngand defuellngas part of the station's mission and by

the fact that an ongoing clean-up programhas been in effect for the past

severalyears.

The potential for risk to potable water supplies is small because

fresh water lakes are used as a potable source rather than ground water.

These lakes are located inland and, hence, upgradlentof the dump sites.

Trichloroethene concentrations were present both upgradlent and down-

gradient of Site I. Slte 32 had concentrationsof dlbromochloromethane,

1,2-dichl'oroethane,1,2-dlchloropropane,methylene chloride, tetrachloro-

ethene, and trlchlorofluoromethane all sllghtlyabove expectedbackground
levels. SimilarlySite I had levelsof bromomethane, 1,1-dichloroethane,

trans-1,2-dichloroethene, methylene chloride, 1,1,1-trlchloroethane,and

thrlcloro_luoromethaneabove expectedbackgroundconcentrationsin addition

to the high concentrations of trlchloroethenepreviouslydescribed. PCBs
were found at low concentrationsin soils at Site I duringboth Stage I and

Stage 2 investigations.

Stage 2 results also indicated organic contaminantsat Sites 3, 32,

and 40 slightlyabove expectedbackgroundconcentrations.
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Stage 1 water analyses consistentlydetected high levels (130 ug/L to

8400 ug/L) of TOX (totalorganichalogens)at all five stations. This is

most likely the result of salt water (sea spray) influence. The highest

total value of purgeabl_ halocarbons detected during Stage 2 investigations

for any one site (excluding Site 1) was only 41.3 ug/L which occurred

downgradientof Site 40 and disagreeswith a Stage I TOX concentration of

1400 ug/L. Stage I analysis at Site 32 revealed a TOX concentrationof

8400 ug/L while Stage 2 analysis resultedto total purgeablehalocarbons 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 downgradlentfrom 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 purgeablehalocarbons were below the limits of detection.

The laboratory that performed the analysis on water samples does not
utilizetrichlorofluoromethaneas a solvent or refrigerant and the method

blanks analyzed had no detectable concentrations of this halocarbon.

However, trichlorofluoromethaneis commonly used as a refrigerant. When

trichlorofluoromethane is present in an environmentwhich does not promote

volatilization,it will remain detectablefor some time. The low levels of

trichlorofluoromethane detectedat the DEW Line Stationsdo not presentan
immediate hazard to human health.

The levels of oil and grease detected at Site 3 and Site Z8 during

Stage 1 analysisparallel 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

storagearea and from the waste disposalarea (Site 3). As stated earlier,

any of these contaminants migratingoff site are not expected to presenta
hazard to human health.

Analysis of water samples collected during Stage I investigations

indicatedlead concentrationsof SO ug/L at Site 13 and 30 ug/L at Site 16.

In contrast, analysis of water samplescollectedduring Stage 2 failedto

detect lead concentrations above the limit of detection (0.6 ug/L).

Analytical procedures differed from Stage I to Stage 2 sampleswith a more

sophisticatedor refinedprocedureappliedto Stage 2 samples. Therefore,

Stage 2 results are considered more reliable and, accordingly, lead is
considerednot to be detectableat 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

occurringonly severalfeet 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, g, 13, 16, 28, 31, 32, 40,
43, and 44.

B. SITES WARRANTING FURTHER INVESTIGATION

I. 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 location and three

surface water and soil samples be collected 300 feet south of the

upgradient Site I sample location. Also, three surface water and sediment

samples at IOO-foot intervals downgradient from the Stage 2 sampling

location should be collected to determine contaminant concentrations

downgradient of Site I 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 halcdarbons
(USEPA 601).

2. POW-1

a. Site 31

A further records search is recommended to investigate the possibility

of 5S-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, 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 I, ADEC, and
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USAFOEHL, and recently discovered historicalaerial photographsand other

agency file data. In the interest oF completeness, a generalization of
their recommendationsare presentedhere, Many of the recommendationsfall

into Phase IV, remediation,activities.

1. BAR-M

a. Site I

Erosion control along the ocean shoreline east of the landfill is

recommendedto inhibitthe potentialfor contaminantsto enter the sea.

b. Site 3

Additional sampling is recommendedto quantifythe extent of spillage

resultingfrom the reported break in the dike wall surrounding the POL

storagetanks.

c. Site 4

Drainage diversion around the landfill area as well as additional

sedimentand 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

thinnersin a shed were locatedduring the 1987 slte visit. Sampling of

the spill for PCB's and proper handling and disposalof the solventsand
thinners have been recommended.

3. POW-!

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 fill material is recommended.
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DEFINITIONS, NOMENCLATURE, AND UNITS OF MEASUREMENT

AAC Alaskan Air Command

AFB Air Force Base

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

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

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

aquiclude A body of relatively impermeable rock that is capable
of absorbing water slowly but functions as an upper or
lower boundary of an aquifer and does not transmit
ground water rapidly enough to supply a we]l or spring.

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

aromatic Designating cyclic organic compounds characterized by
a high degree of stability in spite of their apparent
unsaturated bonds and best exemp|ified by benzene and
related structures, but also evident in other compounds.

artesian Ground water confined under hydrostatic pressure.

as N As weight of nitrogen

AVGAS Aviation gasoline

Bromomethane CH3Br (Methyl bromide)

cm/sec Centimeter(s) per second

cone of A depression in the potentiometric surface of a body
depression of water that has the shape of an inverted cone and

develops around a well from which water is being
withdrawn.

conglomerate The consolidated equivalent of gravel, both in size
range and in the essential roundness and sorting of its
constituent particles.

A-1



78

Cretaceous 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.

DEQPPM Defense Environmental Quality Program Policy
Memorandum

DESEP Civil Engineering/Environmental Planning

Devonian A period of geologic time thought to have covered the
span between 4DB and 360 million years ago. Also, the
corresponding system of rocks.

DEW Distant Early Warning

1,1-Dichloro- CH3CHCI2 (Ethylidene chloride)
ethane

1,2-Dichloro- CICH2CH2Cl (Ethylene dichloride)
ethane

trans-l,2- CHCICHCI (Dichloroethylene)
Dichloroethene

2,4-Dichloro- CI2C6H3OH
phenol

1,2-Dichloro- CH3CHCICH2CI (Propylene dichloride)
propane

Z,4-Dimethyl- (CH3)2C6H30H
phenol

2,4-Dinitro- C6H3OH(N02)2
phenol

DOD Departmentof Defense

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

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

"F Degrees Fahrenheit

FSI Felec Services, Inc.

ft Foot,feet
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gpd/ft Gallon(s)per day per foot

gpm Gallon(s)perminute

HNU A type of photoionization detector for measurementof
organicvapors

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

given direction.

in Inch, inches

IRP InstallationRestorationProgram

Jurassic A period of geologic time thought to have coveredthe
span between208 and 144 million years ago. Also, the
correspondingsystem of rocks.

LEL Lowerexplosivelimit

Methylene CH2CI (methylenedichloride)
Chloride

2-Methyl-4,6- CH3C6H3OH(N02)2
Dinitrophenol

mg/g Milligram(s)per gram

mg/L flilligram(s)per liter

ml Milliliter(s)

pg/g Microgram(s)per gram

pg/L Microgram(s)per liter

MOGAS Motorgasoline

monitorwell A well used to measure ground water levels and to
obtain samples.

msl Meansealevel

Z-Nitrophenol MO2C6HaOH

No. Number

NPDES National Pollutant Discharge EliminationSystem

OEHL Occupationaland EnvironmentalHealth Laboratory
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OEHL/TS Occupational and Environmental Health Laboratory/
Technical Services

Pentachloro- C6CIsOH (PCP)
phenol

pH Negative logarithm of hydrogen ion concentration;
measurement of acids and bases.

Phenol C6H30H A class of aromatic organic compounds in which
one or more hydroxy groups are attached directly to the
benzene ring,

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

PCBs Polychlorinatedbiphenyls

PDWS Primary drinking water standard(s)

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

permafrost 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.

permeability 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.

Petroleum An indicator parameter used to assess hydrocarbons
Hydrocarbons from petroleum sources.

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

Pleistocene An epoch of geologic time thought to have covered the
span between 1.6 million and 10,000 years ago.

POL Petroleum,oil and lubricants

porosity The property of a rock, soil, or other material of
containing interstices.
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potentiometric An imaginary surface representing the static head of
surface ground water and defined by the level to which water

will rise in a well.

ppm Part(s)permillion

Precambrian Geologic time before the beginning of the Paleozoic;
age it is equivalent to about 90 percent of geologic time

and ended approximately 570 million years ago.

PVC Polyvinylchloride

QC Qualitycontrol

RCRA Resource Conservationand Recovery Act

Recent An epoch of geologic time thought to have covered the
last I0,000 years.

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

foot.

specific With reference to the movement of water in soil, a
conductivity factor expressing the volume of transported water per

unit of time in a given area.

STP Sewagetreatmentplant

TAC TacticalAir Command

TAC/NORAD Tactical Air Command/North American Air Defense
Command

TCE Trichloroethylene

TDS Total dissolved solids

Tertiary The first period of the Cenozoic era, thought to have
covered the span of time between 66 and 3 to 2 m111ion
years ago.

Tetrachloro- CCI2CCl2
ethene

TFWC Tactical Fighter Weapons Center

TOC Totalorganiccarbon

TOX Totalorganichalogens
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transmissivity The rate at which water is transmitted through a unlt
width under a unit hydraulicgradient.

1,1,1-Tri- CH3CCI3 (Methyl chloroform)
chloroethane

Trichloro- CHCl:CCl2 (Trichloroethylene)
ethene

Trichloro- CCI3F (Fluorotrichloromethane)
fluoro_thane

2,4,6-Tri- CsH2CI30H
chlorophenol

USAF UnitedStatesAir Force

USEPA United States EnvironmentalProtectionAgency

USGS UnitedStatesGeologicalSurvey

water table That surface of a body of unconfined ground water at
which the pressureis equal to that of the atmosphere.
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PART I SECTION B OF THE SCHEDULE 1 I° P_O¢ leST.U.[NT IO _O. I*lIN} [2. 8*llN I].

SUPPLIESLINE ITEM DATA I F33615-83-D-4002 ] 0035 IPA°¢, 2 o, 15
4. tT&_ NO, 5. OUAUTIT¥* 6 PURCM 7. UiClT PRIC£ D, TOTAL IT_ AidO_NT*

• UmIT

0001 1 LO s N s N
D.DCT,.D.AC,.,.. ,,S. ,2.,SO,.,,,,,O.A,.,,.,,,,. I'.C,Nm

¢LA5

U AA N
14. SIT£ COD[S 1S. NOUN IS. SVC/AG£NCy US[

A°IPOA I*ACP ¢.lP Olll

D D D AIR SAMPLING, ANALYSIS, AND DATA
17° DI_MIPD DATA IO. AUTNOR||[D DATE CONTRACT 20. SvC |D NO. 21. |T[Id{PliOj IdGR

a_l'moemcll PAT O*II¢OUP ID4*£RI_£1_T F[£

FY7624-86-01009-0001 • • • FY7624
zz. TDTD,SCQ"T "'.R'QD,,C_,.T (4. R.DQ,DCOU.T .,T R,.QU,*.T,T,V.,,_C, T.,, R..O,,

a. I*lA,I m* I*ma,8 Ao m*DAVS R$. DAY4 m. OVIm I* UUD[R RT'¢O_TmACT

RD. DC[DCDIPTIVI[ DATA

CONDUCT WORK IAW THE TASK DESCRIPTION OF THIS ORDER
AND SECTION C, THE DESCRIPTION/SPECIFICATIONS OF THE BASIC. CONTRACT.
SUBMIT DATA IAW ATTACHMENT# 1 , THE CONTRACT DATA REQUIRFAMENTS
LIST OF THE BASIC CONTRACT, AS IMPLEMENTED BY PARAGRAPH VI
OF THE TASK DESCRIPTION.

***THIS DELIVERY ORDER CONFIRMS THE VERBAL AUTHORI'FY TO PROCEED GIVEN
BY THE CONTRACTING OFFCER TO THE CONTRACTOR ON 86 JUL i0 PUR._UANT TO
THE "EMERGENCY SERVICES" CLAUSE OF THE BASIC CONTRACT. DO NOT
DUPLICATE. ***

4. IT[Id NO. 6. QUANTITY* 6. OURCN 7, UNIT PRIC[ 8. TO:AI* ITl_Ul AMOUNT"
UI_IT

0002 1 LO s N s N
,.;CT.O.ACU ".._' IZ.,,C,'*.D,A.T.U,,.,, ,,.C,,,

_' AA N
14. SIT( COOLS 1R. moum 1G. DVC/AG(*|C_ US(

,,.,._ ..._ c.,_ SUPPORT
|7* _/MIPR DATA |_. AUTN_qlZ[D DAT_ CONTRACT DO* (V¢ ID NO. R|. iT[M/PIOJ MGR

FY7624-86-01009-0002 ....o.,,..**.,,.--,¢-,o ID.,c*ct,,.,,E• • • FY7624

•,.,,,..D,DCON.T..o..DR.R.o..o,,¢o..,..o...,,. "'QONT.A TT'''R,.O,,

_* D[DCDIPTI¥[ DATA

PROVIDE SUPPORT IN ACCORDANCE WITH THE TASK DESCRIPTION

OF THIS ORDER AND SECTION C, THE DESCRIPTION/SPECIFICATIONS
OF THE BASIC CONTRACT.

•**THIS DELIVERY ORDER CONFIRMS THE VERBAL AUTHORITY TO PROCEF,D GIVEN
BY THE CONTRACTING OFFCER TO THE CONTRACTOR ON 86 JUL i0 PURSUANT TO
THE "EMERGENCY SERVICES" CLAUSE OF THE BASIC CONTRACT. DO NOT
DUPLICATE. ***

*tEPDESENTS NIT AMOUNT OF INCREASE/DECREASE WHEN MODtF'YING [XISTIhlG iTEM NO

N = WOT APl%ICAIKJ£ |= ESTIMATED $ = SOURCE
U © UNDEFIN_TIZED --(IN QTY AND $)= DECREASE SITE D =DESTINATION
NSP= tOOT $E_'AILATE_Y PRICED ÷ 01_ -- (IN ITEM NO } = ADDITION OR DELETION CO(_ES 0 = INTERMEDIATE

CIE| CONTliOU.ED ITEM RPT RQMT

AF$C ro_,,.,705 '
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INSTALLATION RESTORATION PROGRAM
PHASE II - CONFIRMATION/QUANTIFICATION (STAGE 2)

Defense Early Warning (DEW) Line Sites
BAR-M, POW-3, POW-2, POW-I, LIZ-2

I. DESCRIPTION OF WORK

The overall obJeetlve of the Phase II Investlgatlon is to define the
magnitude, extent, dlreetlon 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 I) performed at the DEW Llne sites, a
total of thirteen sites on five stations were investigated: BAR-M, Sites I,
), 4, 8 and 9; POW-3, Site 13; POW-2, Site 16, POW-I, Sites 28, 31, and 32;
and LIZ-2, Sites 40, _3, and 44. Samples of surficial soll and surface water
were analyzed for basic screening parameters (i.e., Total Organic Carbon,
Total Organlo Halogens, etc.).

This Stage 2 effort will build on the information gathered for all the
sites previously investigated in Stage I to completely characterize site
contamination. Additional water and soil 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 investlgation at DEW Line
Sites, Alaska: (I) 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 IX, Stage I 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 after Notice to Proceed for this delivery order.



3615-83-D-4002/0035 Page 4 of 15

6 37
B. Health and Safety

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 proteotlon at study sites. Prepare a
written Health and Safety Plan for the proposed work effort and coordinate it

directly with applicable regulatory agencies 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 coordination with the regulatory agencies.

C. General Field Work

I. Sampling and Analysis

a. Monitor ambient air dm'Ing all sampling work wlth a

photolonlzatlon meter or equivalent organic vapor detector to identify the

generation of potentially hazardous and/or toxlc vapors or gases. Include air
monitoring results in the sampling logs.

b. Strictly comply with the sampling techniques, maximum holding
times, and preservation of samples as specified 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, Physlcal/Chemlcal Methods, SW-846,

2nd Edition (USEPA, 1984); and Methods for Chemical Analysis of Waters and

Wastes, EPA Manual 600/4-79-020, pages xlll to xix (1983). All chemical

analyses (water and soil) shall meet the required limits of detection for the

applicable EPA method Identlfi_d in _Append/x i.

c. Split all water and soll samples. Analyze one set and

immediately ship (within 2_ hours) the other set'of samples through overnight
delivery to:

USAFOEHL/SA

Bldg 140

Brooks AFB TX 78235-5501

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

(I) Purpose of sample (analyte and sample group)

(2) Installation name (base)

(3) Sample number

(4) Source/locatlon of sample

(5) Contract Task Numbers and Title of Project

2
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(6) Method of collection (ballet, suction pump, alr-lift
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 2752B

"Environmental Sampling Data - Trace Organics", working copies of which have

been provided under separate cover. Label each sample container to reflect

the data in (1), (2), (3), (4), (9), (10), and (11). In addition, copies of

field logs documenting sample collection should a0oompany the samples.

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

d. Analyze an additional I0_ of all samples, for each parameter,
for field quality control purposes (field duplicates), as indicated in

A2_pendix i. 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 (i.e., E602, SW8080, etc.) positive confirmation of

Identity Is 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

conflrmatlonal analyses in the report appendix along with other raw analytical

data. Base the quantification of confirmed analytes upon the flrst-column
analysis.

The maximum number of second-column conflrmatlonal analyses shall
not exceed fifty percent (50_) of actual number of field samples (to include

field QA/QC samples). The total number of samples for each GC method listed
in Append_ 1 Includes this allowance.

f. Analyze water and soll samples collected as specified in

Section D for those parameters summarized in A'_ 3. The required
detection limits and methods for these analyses are delineated in _
dixl.
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g. All chemical/physlcal analyses shall conform to state anO

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 wlth the requirement by furnishing

documentation showing laboratory certification wlth the first analyses results
to USAFOEHL/TS.

2. Decontamination Proced_es

Decontaminate all sampling equipment prior to use and between

samples to avoid cross contamination. Wash equipment wlth a laboratory-@yade

detergent followed by clean water, solvent (methanol) and distilled water

rinses. Allow sufficient tlme 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 eontamlnatlon and the magnitude and potential for

contamlnant flow within each slte to receAvlns streams and groundwater.

D. SpecAflc Site Work

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

_. Bar H

a. Site I

(I) Collect t_ee surface sell samples from the flll material

near the edge of the small stream sampled during Stage I. Collect one

baok_'ound sell sample from a nearby undisturbed area. Analyze each sample (4
total) foe PCBs.

(2) Collect one surface water sample upgradlent of the

dump. Collect one surface water sample downg'adlent of the dump. Analyze
both samples for volatile halocarbons (E601) and PCBs.

b. Site 3

Collect one surface water sample down_adient of the site and
one upgradlent. Analyze the samples for volatile halocarbons (E601) and
petroleum hydrocarbons.

O. SAte

Collect one surface water sample upEradlent of the slte and

one downgt'adlent of the site. Analyze both samples for volatile halocarbons
(E601) and PCBs.

d. Site 8

Collect one surface water sample down&_adlent of the _Ite and

one up_adlent. Analyze both samples for volatile halocarbons (E601).

4
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e. Slte 9

Collect one surface water sample downgradient o£ the site and
one upEradlent. Analyze both samples £or volatile halocarbons (E601).

2. POW-3

Site 13

Collect one surface water sample rrom the laEoon adjacent to
the site, Analyze the sample for volatile halooarbons (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 upEradient from the site. Analyze both
samples for volatile baloearbons (E601) and lead.

Jl. POW-1

a. Site 28

Collect one surface water sample from the pond adjacent to the
site and one surface water sample upgradlent from the site. Analyze both
samples for volatile halooarbons (E601) and petroleum hydrocarbons,

b. Site 31

Collect one surface water sample from the laEoon adjacent to
the site. Analyze the sample tot volatile halooau'bons,

o. Site 32

Collect one surfaoe water sample from the pond adjacent to the
_ump and one surfaoe water sample up_p'adlent of the dump. Analyze both
samples for volatile halocarbons (E601) and phenols (E604).

5. LIZ-2

a. Site _0

Collect one surface water sample from the pond adjacent to the
aotlve dump and one surface water sample up_p'adlent of the dump. Analyze both
samples for volatlle halooarbons (E601) and phenols (E604).

b. Site _3

Collect one surface water sample downgradlent from the slte
and one upsradlent. Analyze both samples for volatile halocarbons (E601).
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G 91 c. Site_4

Collect one surface water sample downgradlent from the site.

Analyze the sample for volatile halocarbons (E601).

E. General Site Guidanoe

I. Be cognizant of and observe the AF station rules and regulations

while working in the area.

2. A minimum of 7 days advance notice prior to arrival on a

statlon/slte must be given to the £ACISGPB. Clearance must be granted prior
to arrival at the station.

F. Data Review

I. 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. In 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

limits achieved; 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 wlth a written notice and lab raw data (e.g., chromatogr_m_,

etc.) within three days.

O. Reporting

1. Prepare a draft report delineating all findings of this field
investigation and forward It to the USAFOEHL (as specified In Sequence No. 4,
Item VI below) for Alr Force review and comment. Draft reports are considered

"drafts" only In the sense that they have not been reviewed and approved by
Air Force officials. In all other respects, "drafts" must be complete, in the

proper format, and free of 8P=mmatlcsl and typographical errors. Include a
discussion of the reglonal/site specific hydrology, water quality and soil

analysis results, and laboratory and field OA/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 eoneluslons

and recommendations of this effort's technical report (Sequence _, Item VI

below). The technical report of this effort shall be aceompllshed so that the
report will reflect the combined up-to-date trend of each of the IRP Phase II
sites listed herein.

3. In the results section, Include water and soll analysis results,
fleld quality control sample data, internal laboratory quality controlled data

(lab blanks, lab spikes, and lab duplicates), and laboratory quality assurance
information. Provide second column Confirmation results and Include which

columns were used, the conditions exlstlnE, and retention times. Summarlze

the specific collection techniques, analytical method, holding tlme, and limit

of detectlon for each analyte (Standard Methods, ErA, etc.) In the Appendlx.

_. Make estimates of the magnitude, extent and direction which

detected contaminants are moving. Identify potential environmental

COnsequences of discovered oontaminatlon, where known, based upon State or
Federal standards.

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

a. Category I consists of sites where no further action

(Including remedial action) Is 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.

c. Category III sites are those that will require remedial

actions (ready for IRP Phase IV). In the recommendations for Category Ill

sites, Include any possible influence on sites in Categories I and/or II due

to their connection wlth the same hydrological system. Clearly state any

dependency between sites in different categories. Include a llst 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 site. Llst all alternatives that could

potentially brine the site into Compliance with environmental standards. For

Contaminants that do not have standards, EPA recommended safe levels for

noncarclnogens (Health Advisory or Suggested-No-Adverse-Response Levels) and

target levels for carcinogens (; x 10-" cancer rlsk level) may be used.

Unless specifically requested, do not perform any Cost analyses, including a
cost/beneflt review for remedial action alternatives. However, in those

situations where field survey data indicate Immediate corrective action is

necessary, present specific, detailed 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 llne item for future efforts recommended

for Category IZ sites and LTM Category 111 sites. Submit these estimates
concurrently with the approved final technical report in a separately bound
document. For Category II sites, develop detailed slte-speclflc estimates
using prlorltlzed costing format (i.e., cost of conducting the required work
on: the highest priority site only; the first two highest 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, thelr magnitude, the

dlrectlon and rate of their migration, and their subsequent potential for I
environmental and health consequences when prlorltlzlng sites. For Category
Ill sites slated for long-term monitoring, develop slte-speclflc 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 shaullattend one meeting to take place
at a time to be specified by the USAFOEHL. This meeting shall last for a
duration of two eight hour days. Meeting location is anticipated to be
Anchorage AK.

II. SITE LOCATIONS AND DATES:

Bar-M
POW-3
POW_2
rOW-I
LIZ-2

Dates to be established.

III. CO_4AND SUPPORT=

A. Provide the contractor with existing engineering plans, drawings,
dlagr_., aerial photographs, etc., as needed to evaluate sites tmder
investigation.

S. Provide escort into restricted areas.

C. Arrange for and have available prlor to the start-up of field work,
the following servlces, materlals, work space, and items of equipment to
support the contractor conducting the survey:

Personnel identification badges and vehicle passes and/or entry
permits.

8
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IV. GOVERNMENT FURNISHED PROPERTY: None

V. GOVERNMENT POINTS OF CONTACT:

I. USAFOEHL Program Hanaser 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-_282

1-800-821-_528

VI. In addition to sequence numbers 1, 5 and 11 listed in Attachment 1 to the

contract, and which apply to all orders, the sequence 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 86AUG04 15

7 (Health & I.B OTIME 86AUG04 86AUG04 3

Safety)

3 (Prelim I.F.2 OTIME mH t** 3
Data) " "

(Teeh. I.F.I ONE/R 86NOV21 87JAN21 87APR21 **

Rpt)

2 (Cost Eat) I.O.6 O/TIHE *m,m*

I_ Monthly 86AUG21 86AUG21 *m** 3

15 Monthly 86AUG21 86AUG21 um**

mThe Technlcal Operations Plans (TOP) required for thls stage is due wlthln
2 weeks of the Notice to Proceed (HTP).

m_Two draft reports (25 copies of each) and one final report (50 copies plus
the orlElnal camera ready copy) are required. Incorporate Air Force comments
into the second draft and final reports as specified by the USAFOEHL. Supply

the USAFOEHL wlth a copy of the first C-aft, 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
flrst draft report.

*_**Submlt monthly hereafter.

*m*HSubmit with final report only.

9
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Analytical Methods, Detection Llmlts, and Number of Samples

Method b

Extraction/ Detection Re. of Total

Parameter a Analysis) Limit Samples QC Samples

Petroleum E418.1 100 )E/L 4 I 5

hydrocarbons

Volatile E601 e 23 2 38e
Halocarbons

PCBs E608 c 4 (water) I 8e

SW3550/SwS080 c 4 (soil) I 8e

Phenols E604 c 4 1 8e

Lead rP39.2 0.005 mg/L d 3 I 4

aspeeifi5 analytes for Volatile Halocarbons, PCBs and phenols are listed in A_-_Rix 2.

bThe methods cited in the analysis protocols come from the following sources:

"E" Methods EIO0 through ESO0 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 Munielpal
and Industrial Wastewater

USEPA
Federal Register, Vol 49, No 209, 26 Oct 1984

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

eDetection limits for all l_arameters analyzed by GC shall be as stated in the

respective methods. Report results for OrSanlos in water as )g/l; In sell as

mE/kE. Positive identlfieation is required for all analytes hawing

concentration higher than the method detection 11mlt; eonflrm positive

concentrations by second-column GC. Analytes which cannot be confirmed shall

be reported as "Not Deetected" in the body of the report. Include the results

of both first and second-column data in the appendix of the report. Base the

quantifieatlon of confirmed analytes upon the flrst-eolumn analysis.

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

eonoentrati ors.

eTotal number of samples includes second-column confirmation on 50_ of field

samples (to include field QC samples).

I0
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Volatile Haloearbons -EPA Method 60_

Bromodlchlorocethane trans-1,2-Dlchloroethene

Bromoform 1,2-D1ehloropropane

Bromomethane ele-1,3-D1ahloropropene
Carbon %etraehlorlde trans-1,3-D1ehloropropene

Chlorobenzene Methylene ohlorlde

Chloroethane 1,1,2,2-Tetraehloroethane

2-Chloroethylvlnyl ether Tetrachloroethene
Chloroform 1,1,1-Trlchloroethane

Chloromethane l,l,2-Triehloroethane
D1bromoehloromethane Trlehloroethene (TCE)

1,2-D1ehlorobenzene Trlehlorofluoromethane

1,3-Dlehlorobenzene Vlnyl ehlorAde
1,4-Dlchlorobenzene
DAehlorodlfluoromethane
1,1-DlehZoroethane
1,2-Dlchloroethane
1,1-Dlehloroethene

PCBs - Methods E608 and SW8080 Phenols -EPA Method 604

PCB-IO16 4-ChloPo-3-methylphenol

PCB-1221 2-ChloPophsnol
PCB-1232 2,4-Dlehlorophenol
PCB-12_2 2,4-DlmethFlphenol
PCB-1248 2,4-Dlnltrophenol
PCB-1254 2-Methyl-_,6-dlnltrophenol
+PCB-1260 2-Nitnophenol

_-NltPophenol
Pentaehlorophenol
Phenol

2,4,6-Trtehlorophenol

11
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Analyses by Site o0
ALASKAN DEW LINE STATIONS

BAR-M POW-3 POW/2 POW-I LIZ-2

S|te Site Site site Site Site site Site Site Site slte slte Slte

I 3 , 8 9 13 16 28 31 32 _o ,3 u,

i i ii

Volatile Halocarbons (E601) 2W 2W 2W 2W 2W IW 2W 2W IW 2W _W 2W IW

Lead .. __ .. .4 -- IW 2W ............

Phenols (E60_) .................. 2W 2W ....

PCBs (E608 SW8080) _S/2W -- 2W -- -_ -_ ..............t

_" Petroleum Hydrocarbons -- 2W .......... 2W ..........r)

• ,. , i,.

S - sol1 sample, W - water sample,

_Q

o
P_

_n



A. SEE SECTION H OF THE BASIC CONTRACT FOR FY7624 ADD_ESq.

B. TECHNICAL EFFORT SHALL BE COMPLETED NO LATER THAN 86NOV21.

C. ALL DATA SHALL BE DELIVERED IAW A_TACHMENT# 1 OF TEE _ASIC

CONTRACT AS IMPLEMENTED BY PARAGRAPH VI OF THE 5_ASK DESCRIPmION

NO LATER THAN 87APR21.

D. THE DATA SHALL BE ACCEPTED BY THE GOVERNMENT NOT T_ER T_AN mHE DAm_.

SHOWN IN BLOCK IIA
5. ACRk 6. TSP ?. HIt.STRIP 00C NO. AN0 SUFFI_ 8. CON |T6M 511;RIA_.NO. $* [ND_NG S[RIAL NO. 10. CL._N IOl[NT

PRI |WN(N A@ffl.) tXHIl_17

0002 AA
|3. D_(. SCK[DUL[ QTY. _4. SCT¥ _5. SNiff T0 16. M_RK FOR
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_. 1 U FY7624
1|. D[_. 5C_I[D DAT[ |2. [_DING D_T_ 13. DEL SC_[OU_.[ GTT*

|. D. O. D.

C. [. [ [.

SEE SECTION H OF THE BASIC CONTRACT FOR FY7624 ADDRESS.

B. TECHNICAL EFFORT SHALL BE COMPLETED NO LATER THAN 86NOV21.

4. ITEM NO. S. AC_K 6. TSP 7. MILSTRIP DOe NO. AXDSU_FIX 6. CON IT[M SERI&_ N0. _. [XDI_G $[_I_L NO. 10. ¢ _N ID[N TPRI IWN[N APPL| [ X NIBIT

I_, 0[L $¢_C0 Q_T[ IZ. _01NG 0AT[ t_. 0_ 66_60UL6 QTY" t4. S6TY IS. $N_p T0 |6. _ ¢0_
(W_[N APPL) CLA$

A. A. A*
II. 0£L $¢H[D DAT[ 12. [_DING OAT£ 13. 0_L $C_[DUL[ QTY"

(wN[_ &PPL*

|. |* |* O, D. £.

C. C. ¢. [. [. [.

I?* D£SCRIPTI¥_ DATA

--'EEP_ESENTS A N_T INCIIF.ASE/OECIIEASE WHEN NO_ + OI - AffffF_AIS AFTEII THE ITEf4 NO.
IE = ESTIMATED

-- (IN OTY) = DECtFJ_SE

+ Oil - (IN ITEM NO )=ADDr13ON O| DELETION

AF_C _o._ 706 =_lou_ _,_o_-_ _ _s_ _-x_...._rs_ _J_N sc.
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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

drilling 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 calibration

routines that were followed when the meters were turned on. A detailed

description of sampling procedures is located in Section Ill.

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). In

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:

i. Servicesof a full-timeQualityControl/QualityAssurance
Section;

2. Preparation of internal quality control samples;
3. Collection and evaluation of quality control data;
4. Generation of quality control charts; and
5. Instrument calibration and maintenance.

D-I
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Sample Analyses

At least one blank sample and one reagent blank are included with each
set of analyses and processed through the complete 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 completionof the analysisof a sample set, each chemist

calculates his results and reports the results on the AnalyticalReport

Form. Resultsfor replicatedsamplesand internalquality control samples

are reported on the computer-generatedQuality ControlData Sheet. Before

the resultsare submittedto the Group Leader, anotherpeer chemist analyst

is assigned to check results for possibleerrors in the calculations. He

must approveresultsreported 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

determinedto be out of control in connectionwith the analysis of a field

sample set. QC charts with adjusted control limits of + 3 standard

deviationswill generallybe used to determine whether a resuTt is out of

control. If QC results are in control,the QAS signs off the report. It

is then reviewedby the Section Head for accuracy of the results. Upon

final approval of the reportsby the QAS and the SectionHead, the reports
are sent to the sponsor.

The paperwork containing the raw data for a sample set (i.e., chart

paper, computerreadouts,paper tapes, calibrationcurves, tables of data,

etc.) is collectedand placed in an 8-1/2-inchby 11-inchenvelopethat has

been labeled with sample numbers, analyst, date, and other pertinent

information. The envelopes are filed by laboratory number for possible

future referenceand data retrieval. Raw data for each sample analysis are
therefore readily available, if needed.

QualityControl Sample Data Analysis

A record of the preparation of internalQC samplesis 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

D-2
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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 limits.

The control data set is updated after evaluation of 20 successive QC

samples and includes data on the SO 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

Quality 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 QC 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 limit(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.
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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 i_aintenance Log,

and the appropriate customer field and service order forms are filed, by

instrument, in the Instrument Maintenance Log Supplement File. In 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, analyst, 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

thR 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

laboratory 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 anallysis for PCB's, the only soils analyte in this program. The

percent recovered was acceptable at 100%. The difference, 48%, between the

two duplicate analyses is attributed to soil inhomogeneities and low

concentrations of the analyte near the limit 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%.

Eighteen duplicate analyses were performed on purgeable halocarbons,

with differences between the analyses ranging between 0% and 29%. In

general, the duplicate analyses are acceptable. The duplicate analysis on

PCB's was acceptable below the limit of detection. Duplicate analysis were

based on the first column, GC analyses, on phenols.

D-6



i

' S 110

APPENDIXE

CHAIN-OF-CUSTODYFORMS



8

DAMES & MOORE CHAIN-OF-CUSTODY RECORD
Sample Source & Cilenl )_'{,,J -:,_e_ U.<;. I_c_. r_,,.,_,.._. Field Personnel (Signature]

Project Title _/v.-_ 2-, I _ Job No, f0|(.- Z(.'l.-oo-/

Time Sample imple No. o!
I.D. No. Containers Sampling SIlo Remarks

f_4_- t

%,1
IU_ _,.4-_- /_ '" ' ";-.,- _%_¢.,.i#-_I,



DAMES & MOORE CHAIN-OF-CUSTODY RECORD
Sample Source & Client )EL, J L:__../ u_ Ar,'_ _',-',-,--- I Field Pirsonnal [SIgoature) _"

....,Proioo_Tl,e)_,,__i'__'b.,-:.-Z-,..Ir-e Job,o..101c-zc_-oo-I_. i,
Sample No. o(

Date .Time Sample Type Sampling Slle RemarksI.D. No. Containers
i , • • = = i I

twf :st0.zf>-p,.-z.i q foo-t , ..
\ fl:5"b _o._f_-A-zo " 3,

if:as- s_-3z-_-tS ¢.
II:_. _._z--_,-l_ ' 4 '.' • • i= i

vl l(,;4.<; 7ui-lo-A-z8 tl 4 J- LIt-7_- ,i i
f

IN i " i I elil

o,

_1 • i . I

Xelinqulohed by: /late Time Received bye DaCe Time Relinquished byl Date Time Received 5yl Date Time

"_($i_pitore_/^ ___i _il_ (Slgnlture),, (Signature) : '_,_j_7_,,(Signature)_-_-_ I'._o_,
_linqulehed 5yi Dace Time 'Received 5yl Date Time Relinquished byi Date Time Received_byl Pate i|me

($1gnmture) (Signature) (Signature) (Signature)

lRelinqulehed K_ceived byi u/shed bye, Received bye
($ilneture) (Signature) (Slineturl) (Signature)





t i I "1 I I I I I I I I I---I I l- I u u I [- I L .l" L -. a S"

DAMES & MOORE CHAIN-OF-CUSTODY RECORD
ISample Source & Client )_t.J L-',ac / U._ /L-,- _E'=.-_.,_._ Field Personnel (Signature)

,

Project Title P/v.-_,.. _r- I _'IL.._),-- _, I f--_ Job No. _(3ff.- Z(.'t.-oo"/ I.,"=

Date Time Sample Sample No. of '_"
I.D, No. Type Containers Sampling Site Remarks

( 55-4+ .U,.I-,.,,-. c "
J t¢,3_- }5-'_4r- _-I-,,.- polo-3 _'1,. 13

(',-- 11 A It I (.,pI.)

-_5-1_-b- M.-l,_ 3 :_'J

i

i

• ,h

N q in I i

• n i

I

o. L

It_lulehe4 5y: _=le Time Received byll Date Time 'RetlnqulsSed byl Dale Time Received 5yl Dais Time

cs=_.a=u_ l'! 1184_"(Sigea=.r=) (Sig.e¢u.) CSlSo_==.) _-_,

Re}Inquhhed by: Pile Time Received 5yl Dste Time Rel/nqulehed by| Date {ime Rece|ved byl DetO Time
($1Snmture) (Signature) (Signature) (Signature)

m

- " ulehed byl _ecelved byl uished by:, Received 5yl
(SIGnature) (SiGnature) (SIGnature) (Signature)



DAMES & MOORE CHAIN-OF-CUSTODY RECORD

Sample Source & Client ')EL.J L.', _,.¢.__ / u c; _<_- _,,--_-,---- ,Field Personnel [Signature]

Project Title _/v.-._,.- _-i _'_-*)'-- Z-, I E-'_ Job No, |01(,- Z(.'L-OO-'/
Sample No, of

Date Time Sample Type Sampling Site RemarksI.D. No. Containers ,

g • #

ii • , ,i

!

"%

I .... ,. :
Re|Inqulohed byl _la Time Received byl Dale Time Relinquished byl Dale T|mm Received by! Date Time

3'__v_`_(Si!?tu_j___ _ _4_ (Signature) (Signature) _t_.-,_7_,_ ._. '"(Signature) ._, /_-/-_
, , , , w ,

_llnquiohed by: Date Time Received byl Date Time RelInquilhed byt Dale Time _ecelved by1 Dale Time
_$1gnatu_e) (Signature) (Signature) (Signature) O_

l_ell_qutehed by= Dole TItan K_cetvcd by-" Date Time I_eli'nqulehed by: Dale Time _ecetved byt | DOte | Time _--

(Signature) (Signature) (Signature) (Signature) ! [ _"



I
iJG

APPENDIXF

ANALYTICALDATA



6 117

UBTL, INC,
520 WAKARA WAY " SALT LAKE CtTY. UTAH 84108 " 801 / 583-3600

November 25, 1986
Refer to: 86D768

Hr. Michael W. Ander

Dames & Moore

1550 Northwest Highway

Park g/dge_ Illinois 60068

Ee: 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.

Pur_eable Halocarbons in Water by EPA Method 60|

A 5 mL sample of water was purged with helium. Any analytes present

were collected on a trap consisting of activated charcoal_ Tenax, and

silica gel. The trap _as then heated to 180 =C and the analytes were

flushed onto a 8' x 2 am i.d, glass column packed with 1Z 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 (_L) were re-analyzed using an 8' x 2 mm

glass second column packed with 0.2% Carbowax 1500 on Carbopack C with
temperature proEramming from 45 °C to 175 °C at 6 °C per minute. A total

of 19 of the Z3 field samples were re-analyzed using the second column.

Petroleum H_drocarbons in Water b7 EPA Method 418.1

An insufficient 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
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Mr. _Lichael W. Ander Page 2
November 25, 1986
Refer to: 86D768

for capillary column capability. A 25 m x 0.31 mm fused silica WCOT
capillary column 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.

Phenols in Water by EPA Method 604

The analysis was performed on a Hewlett-Packard Model 5711A gas
chromatograph equipped with a flame ionization detector. A 6' x i/4"

glass column packed with IZ SPI240-DA on i001120 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 ETA

604 method permits the use of GCIMS 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 obtained with a DB-5 fu_ed

silica capillary coluum and oven temperature programming from 40 degrees

centigrade for 4 minutes to 300 degree centigrade at I0 degrees centigrade

per minute. A 40 second splitless injection interval was used. The

analysis of each sample was performed using a Finn£gan 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 reported 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 col-m- capabilities. A 25 m x 0.31 mm fused

silica WCOT capillary col_ 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 (SSIA5 and SSI09) 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 I.5Z OVI7 and 1.95Z QFI with temperature of 186 °C. Five percent
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November 25, 1986
Refer to: 86D768

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,

 o.2
Sim D. Less2_D.
Associate Director

SDL:jno

Enclosures
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DEN Line Sites - Water Analyses =t2_.

Detection SNIE5 SNIFIO SN3AI 1 SN3BI4 Sd4A3 SN4B4 S_8AI 2 EN8BI3 SN9AI r_
Parameter _thod Units Ltmft Site I Site 1 Site 3 Site 3 Site 4 Site 4 Site 8 Site 8 Site 9 ¢Z_

Jr_eable Halocarbons

Bromodtchloromethane EPA 601 (1) pg/L 0.35 (2) ND ND ND ND ND ND biD ND ND
Bromoform EPA 601 (l) _g/L 0.45 (2) ND ND ND ND NO ND NO ND ND
8romomethane EPA 601 (I) Pg/L 0.63 (2) 15. ND ND ND ND ND ND ND ND

Carbon Tetrachlorlde EPA 601 (1) pg/L 0.46 (2) ND ND ND ND ND ND ND ND ND

Chlorobeazeue EPA 601 (1) pg/L 0.37 (2) ND ND ND ND ND ND ND ND ND
Chloroethane EPA 60t (l) pg/L 0.38 (2) ND ND ND ND ND ND ND ND ND

2-Chloroethylvlnylether EPA 601 (I) _g/L 0.44 (2) ND ND ND ND ND ND ND ND ND

Chloroform EPA 601 (I) _g/L 0.45 (2) ND ND ND ND ND ND ND ND ND
Chloromethane EPA 601 (I) Pg/L 0.49 (2) ND ND ND ND ND ND ND ND ND

Dibromochloromethane EPA 601 (I) pg/L 0.31 (2) NO ND ND ND ND ND NO ND ND

1,2-Dichlorobenzeue EPA 601 (1) _g/L 0.29 (2) ND ND NO ND ND ND ND ND ND
1,3-Dichlorobenzene EPA 601 (I) pg/L 0.42 (2) ND ND ND ND ND ND ND ND ND

l_4-Dichlorobenzene EPA 601 (l) pg/L 0.41 (2) ND ND ND ND ND ND ND ND ND
Dichlorodlfluoromethane EPA 601 (I) pg/L 0.33 (2) ND ND ND ND ND ND ND _D ND

l,l-Dichloroethane EPA 601 (I) tg/L 0.49 (2) 4.1 1.9 ND ND ND 1.9 ND ND ND
1,2-Dichloroethane EPA 601 (1) vg/L 0.44 (2) ND ND ND ND ND _) ND ND ND

l_l-Dlchloroethene EPA 601 (1) pg/L 0.49 (2) ND ND ND ND ND ND ND ND ND

trans-l,2-Dichloroethe.ne EPA 601 (I) pg/L 0.42 (2) 2.0 0.60 0.43 ND ND ND ND 0.62 ND

1,2-Dichloropropane EPA 601 (I) Pg/L 0.20 (2) ND ND ND ND ND ND ND ND ND

cla-l,3-Dichloropropene EPA 601 (I) pglL 0.58 (2) ND ND ND ND ND ND I_) ND ND

trans-l,3-Dichloropropene EPA 601 (I) vg/L 0.39 (2) ND ND ND ND ND ND ND ND ND
ffethyleneChloride EPA 601 (I) pg/L 0.34 (2) 16. 5.9 ND ND ND 5.1 ND ND ND

l,l,2,2-Tetrachloroethane EPA 601 (I) Pg/L 0.38 (2) ND ND ND ND NO ND ND ND ND

TetracMoroethene EPA 601 (I) pg/L 0.38 (2) ND ND ND ND ND ND ND ND NO
l,l,l-Trlchloroethane EPA 601 (I) pg/L 0.53 (2) I.I ND ND ND ND ND ND ND ND

l,l,2-Trlctttoroethane EPA 601 (I) pg/L 0.51 (2) ND ND ND ND ND ND ND ND ND

TrlchLoroethene EPA 60[ (I) pg/L 0.60 (2) 290 II0 0.76 ND ND ND ND 1.5 ND
Trlchlorofluoromethane EPA 601 (I) pg/L 0.44 (2) 4.6 3.1 3.2 1.6 I.I 3.1 1.3 1.5 1.2

Vinyl Chlorlde EPA 60l (I) pg/L 0.54 (2) ND ND ND ND ND ND ND ND ND

..troleum Itydrocarbons EPA 418ol (3) mg/L 0.2 (4) 2.2 4.4

..ad EPA 239.2 (3) _g/L 0.6 (5)
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DEW Line Sites _ater Analyses

Detection SWIE5 _WIFIO EW3AI1 EW3BI4 SW4A3 SW4B4 SNSAI2 _8B13 SW9A1

Parameter Method Units Limit Site I Site I Site 3 Site 3 Site 4 Site 4 Site 8 Site 8 Site 9
_CBs '

PCB IO16 EPA 608 (1) _g/L 0.09 (6) (7) ND ND ND
PCB 1221 EPA 608 (1) _g/L 0.09 (6) (7) ND ND ND

PCB 1232 EPA 608 (I) _g/L 0.09 (6) (7) ND ND ND

PCB 1242 EPA 608 (I) _g/L 0.09 (6) (7) ND ND ND
PCB 1248 EPA 608 (l) }Jg/L 0.09 (6) (7) ND NI) ND
PCB 1254 EPA 608 (1) _g/L 0.09 (6) (7) ND ND ND
PCB 1260 EPA 608 (1) pg/L 0.09 (6) (7) ND ND ND

_enols

4-Chloro-3-methyl phenol EPA 604 (1) I_g/L 0.62 (2)
2-Chlorophenol EPA 604 (I) pg/L 0.51 (2)

2,4-Dlchlorophenol EPA 604 (1) Yg/L 0.57 (2)
2,4-Dimethylphenol EPA 604 (1) _g/L 0.83 (2)
2,4-Dtnttrophenol EPA 604 (1) Pg/L 31. (2)
2-Methyl-4,6-dinitrophenol EPA 604 (1) pg/L 9.2 (2)
2-Nitrophenol EPA 604 (I) _g/L O.51 (2)

4-Nitrophenol EPA 604 (I) pg/L 2.6 (2)

Pentachlorophenol EPA 604 (1) _g/L 11. (2)
Phenol EPA 604 (1) _g/L 0.33 (2)
2,4,6-Trtchlorophenol EPA 604 (1) _g/L 1.1 (2)

O_

r_



UBTL _k'rIC_L P._I_ Page 3
DEW Llne Sites - Water Analyses

Detection SW9B2 SW13A15 ff_16A16 SWI6BI7 SW28A21 SW28822 SW31A20 SW32A18 SW32HI9 _'_

Parameter Method Units Limit Site 9 Site 13 Site 16 Site 16 Site 28 Site 28 Site 31 Site 32 Site 32 _

'urgeable Halocarbons

Bromodichloromethane EPA 601 (1) pg/L 0.35 (2) ND ND ND ND ND ND _ ND ND

Bromefom EPA 601 (I) pg/L 0.45 (2) ND _D ND ND ND _D ND NO ND

Brcmomethane EPA 601 (1) _g/L 0.63 (2) ND ND ND ND ND NO ND ND NO
Carbon Tetrachloride EPA 601 (I) _g/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 601 (I) vg/L 0.38 (2) NO _) NO NO NO ND NO ND ND

2-Chloroethylvinylether EPA 601 (1) _g/L 0.44 (2) ND ND biD ND ND ND NO NO ND
Chloroform EPA 601 (I) pg/L 0.45 (2) ND ND ND ND ND _D NH ND NO
Chloromethane EPA 601 (1) Pg/L 0.49 (2) ND ND ND ND ND ND ND ND ND
Dibromochloromethane EPA 601 (I) pg/L O.3l (2) ND ND ND ND ND ND ND 0.65 O.31

1,2-Dlchlorobenzene EPA 601 (1) Ig/L 0.29 (2) ND ND ND ND ND ND ND ND ND

1,3-Dichlorobenzene EPA 601 (I) _g/L 0.42 (2) ND _) ND ND b_} ND ND NO ND
1,4-Dichlorobenzene EPA 601 (1) ug/L 0.41 (2) ND ND ND ND NO ND ND NO NO
Dichlorodifluoron_thane EPA 601 (t) pg/L 0.33 (2) ND ND NO ND ND ND NO ND ND

l,l-Dlchloroethane EPA 601 (1) vg/L 0.49 (2) ND ND ND ND ND NO ND ND NO

1,2-Dichloroethane EPA 601 (1) pg/L 0.44 (2) ND ND ND ND ND ND ND 2.3 1.9
l,l-D1chloroethene EPA 601 (1) pg/L 0.49 (2) biD ND ND ND ND ND ND ND ND
trans-lj2-Dichloroethene EPA 601 (I) ug/L 0.42 (2) ND ND ND ND NO biD ND ND ND

1,2-Dichloropropane EPA 601 (1) tg/L 0.20 (2) ND ND ND ND ND ND ND 3.8 2.7
cls-l,3-Dlchloropropene EPA 601 (1) pg/L 0.58 (2) ND ND ND ND ND ND ND ND ND

trans-l,3-Dichloropropene EPA 601 (1) Pg/L 0.39 (2) ND ND ND ND ND ND ND ND NO
Methylene Chloride EPA 601 (1) pg/L 0.34 (2) NO ND ND bid ND ND ND 0.37 ND
l,l,2,2-Tetrachloroethane EPA 60l (1) pg/L 0.38 (2) ND ND ND ND ND ND ND ND biD

Tetrachloroethene EPA 601 (1) pg/L 0.38 (2) NO ND ND ND ND ND NO 1.4 1.1
l,l,l-Trlchloroethane EPA 601 (1) pg/L 0.53 (2) ND ND ND bid ND ND ND ND ND
l,l,2-Trlchloroethane EPA 601 (I) pg/L 0.51 (2) ND ND ND ND bD NO ND ND ND

Trlchloroethene EPA 601 (I) _g/L 0.60 (2) ND ND ND ND ND ND ND ND ND

Trlchlorofluoromethane EPA 601 (I) pg/L 0.44 (2) NO ND 0.67 0.53 0.81 0.76 0.73 ND 0.78

Vinyl Chloride EPA 601 (I) pg/L 0.54 (2) ND NO ND ND ND ND ND ND ND

-_troleum Hydrocarbons EPA 418.1 (3) mg/L 0.2 (4) 1.5 2.0

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



UBTL REFOI_ ge 4
DEWLine Sites Analyses

Detection SW9B2 SWI3AI5 SWI6A16 SWI6BI7 SW28A21 _d28822 SW31A20 SW32AI8 SW32819
Parameter Method Units Limit Site 9 Site 13 Site 16 Site 16 Site 28 Site 28 Site 31 Site 32 Site 32

PCBs

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

PC8 1221 EPA 608 (1) pg/L 0.09 (6)
PCB 1232 EPA 608 (I) ug/L 0.09 (6)
PCB 1242 EPA 608 (1) ,g/L 0.09 (6)
ITS 1248 EPA 6_ (1) ug/L 0.09 (6)

PCII 1254 EPA 608 (l) ug/L 0.09 (6)
PCB 1260 EPA 608 (1) _g/L 0.09 (6)

• enots (t)

4-Chloro-3-methyl phenol EPA 604 (1) pg/L 0.62 (2) to to
4-Chloro-3-mthyl phenol EPA 625 (1) _g/L 3.0 (1)

2-Chlorophenol EPA 604 (1) _g/L 0.51 (2) NO ND
2-Chtorophenol EPA 625 (1) _g/L 3.3 (1)

2.4-Dichlorophenol EPA 604 (1) _g/L 0.57 (2) _ to
2,4-Dtchloroptenol EPA 625 (1) _g/L 2.7 (1) ND -
2,4-Dimethylphenol EPA 604 (1) pg/L 0.83 (2) to

2,4-Dtmethytphenol EPA 625 (1) _g/L 2.7 (1) _ to
2,4-Dinltropheno/ EPA 604 (1) _g/L 31. (2)

2,4-1Knltrophenol EPA 625 (1) pg/h 42. (1) NO ND
2-Setl_/1-4.6-dtnitrophenol EPA 604 (1) ug/L 9.2 (2)

2-Nethyl-4,6-dtnttrophenol EPA 625 (1) pg/L 24. (1) 1¢3 ND
2-Nitrophenol EPA 604 (1) pg/L 0.51 (2)

2-Nttrophenol EPA 625 (1) pg/L 3.6 (1) /o NO
4--Nitrophenol EPA 604 (1) Itg/L 2.6 (2) ND ND
4-Nltrophenol EPA 625 (1) lag/L 2.4 (1) _ _
Pentaehlorophenol EPA 604 (1) p_L 11. (2) _ _

Pentaehlorophenol EPA 625 (1) ,g/L 3.6 (1) 9.6 9.5
Phenol EPA 604 (1) ug]L 0.33 (2) tO -

Phenol EPA 625 (1) ug/L 1.5 (1) - ND
2,4,6-Trtehlorophenol EPA 604 (1) Ig/h 1.I (2) _ _

2,6,6-Trlehtorophenol EPA 625 (l) ug/L 2.7 (1) hiD ND

Revised 08/11/87

i'o



IIBTL#_IbL_ICAL REBOR_ Page 5
DEW llne Sites - Water Analyses

p..

Detection SW4OA26 SW40B27 SW43A24 SW43B25 SW44A23 _"
Parameter Method Units Llnflt Site 40 Site 40 Site 43 Site 43 Site 44

Purseable Ha[ocarbons

Bromodiehloromethane EPA 601 (1) _g/L 0.35 (2) ND ND ND ND ND
Bromofom EPA 601 (1) pg/L 0.45 (2) ND ND ND ND ND
Br_nomethane EPA 601 (l) _g/L 0.63 (2) ND ND ND ND ND
Carbon Tetrachloride EPA 601 (1) pg/L 0.46 (2) NO _) ND NO ND

Chlorobenzene EPA 601 (I) _g/L 0.37 (2) ND NO ND NO bid

Chloroethane EPA 60l (I) pg/L 0.38 (2) ND ND ND ND ND
2-Chloroethylvinylether EPA 601 (1) pg/L 0.44 (2) ND ND ND ND bid
Chloroform EPA 601 (I) pg/L 0.45 (2) NO NO NO NO ND

Chloromethane _A 601 (I) pg/L 0.49 (2) ND ND NO ND NO
Dibromochloromethane EPA 601 (1) pg/L 0.31 (2) ND NO ND NO ND
1,2-Dichlorobenzene EPA 601 (I) Ig/L 0.29 (2) ND ND biD ND ND

1,3-Dichlorobenzene EPA 601 (I) ,g/L 0.42 (2) NO NO NO NO NO

1,4-Dichlorobenzene EPA 60I (I) Pg/L 0.41 (2) NO ND NO ND ND

Dichlorodlfluoromethane EPA 601 (I) pg/L 0.33 (2) ND NO biD NO NO

l,l-Dichloroethane EPA 601 (1) Pg/L 0.49 (2) 1.2 NO NO NO ND
1,2-Dichloroethane EPA 601 (I) pg/L 0.44 (2) bD _h ND ND NO

l,l-Dichloroethene EPA 601 (1) pg/L 0.49 (2) NO NO NO NO NO

trans-l,2-Dichloroeth_ne EPA 601 (I) _g/L 0.42 (2) ND NO NO NO ND
1,2-Dichloropropane EPA 601 (I) lg/L 0.20 (2) 6.2 ND NO ND ND
cls-l,3-Dichloropropene EPA 6Ol (I) pg/L 0.58 (2) ND ND ND ND ND

trans-l,3-Dichloropropene EPA 601 (I) lg/L 0.39 (2) NO NO biD NO NO

Methylene Chloride EPA 601 (1) ,g/L 0.34 (2) 17. NO NO NO ND

l,l,2,2-Tetrachloroethane EPA 601 (I) _g/L 0.38 (2) ND ND ND NO NO

Tetrachloroethene EPA 601 (I) pg/L 0.38 (2) 6.4 ND ND ND ND

l,l,l-Trichloroethane EPA 601 (1) Pg/L 0.53 (2) 1.2 ND NO ND NO
l,l,2-Trichloroethane EPA 601 (I) pg/L 0.51 (2) NO ND ND NO ND

Trlchloroethene EPA 601 (I) _g/L 0.60 (2) NO 2.1 NO NO ND

Trichlorofluoromethane EPA 601 (I) pg/L 0.44 (2) 9.3 1.4 I.O ND ND

Vinyl Chloride EPA 601 (I) pg/L 0.54 (2) ND ND ND HI) NO

_troleumttydrocarbons EPA 418.1 (3) mg/L 0.2 (4)

ead EPA 239.2 (3) ,g/L 0.6 (5)



OBTL _ 6
DEWLine Sites _ter Analyses

Detection _/40A26 $1440327 SW43A24 SW43825 _/44A23
Parameter Hethod Units Limit Site 40 Site 40 Site 43 Site 43 Site 44

PCBs

PCB IO16 _PA 608 (1) _g/L O.09 (6)

PCB 1221 EPA 608 (1) _g/L 0.09 (6)
PgB 1232 EPA 608 (1) ug/L 0.09 (6)
PCB 1242 EPA 608 (1) _g/L 0.09 (6)
PCB 12/,8 EPA 608 (1) pg/L 0.09 (6)

I_11 1254 EPA 608 (1) _g/L 0.09 (6)
PCfl 1260 EPA 608 (1) _g/L 0.09 (6)

Phenols (t)

4-Chloro-3-_ethyl phenol KPA 604 (1) t_g/L 0.62 (2) ND NO
4-Ctdoro-3-n_thyl phenol EFA 625 (1) _g/L 3.0 (1) - -
2-Cktorophenol EPA 604 (1) _g/L 0.51 (2) NO NO
2--Chlorophenol EPA 625 (1) _g/L 3.3 (1) - -
2,4-Dichlorophenol EPA 604 (1) _g/L 0.57 (2) - NO
2,4-Dlchtorophenol EPA 625 (1) pg/L 2.7 (1) ND
2,4-Dtmethylphenol KPA 604 (1) _g/L 0.83 (2) - NO
2,4-1)tn_thylphenol EPA 625 (1) ug/L 2.7 (1) ND
2,4-Dinitrophenol EPA 604 (1) _g/L 31. (2) - -

2,4-1)initrophenol KPA 625 (1) _g/L 42. (1) ND ND
2-Hethyl-4,6-_initrophenol EPA 604 (1) _g/L 9.2 (2) - -
2-Hethyl--4,6-dinitrophenol EPA 625 (1) _g/L 24. (1) ND ND

2-qqitrophenol EPA 604 (1) Rg/L 0.51 (2) ND NO
2-Nltrophenol EPA 625 (1) _g/L 3.6 (1) - -
4--Nltrophenol EPA 604 (1) pg/L 2.6 (2) NO NO
4-Nttrophenol EPA 625 (1) _g/L 2.4 (1) - -

Pentachlorophenol EPA 604 (1) _g/L 11. (2) NO
Pentachlorophenol EPA 625 (1) _g/L 3.6 (1) 4.4 -
Phenol EPA 604 (1) _g/L 0.33 (2) - NO
Phenol F.PA 625 (l) _g/L 1.5 (1) 7.2 -
2,4,6-Trtchlorophenol EPA 604 (1) _g/L 1.1 (2) - NO
2,4,6-Trichlorophenol EPA 625 (1) _g/L 2.7 (1) NO -

1"Revised 08/11/87

r_
c.n



UBTL ANALYrlCAI.REPORT Page 7 '_
DEW Line Sites - Soll Analyses

Detection SSIA6 SSIB7 SSIC8 SS8D9 t_
Parameter Method Units Llmft

_CBs

PCB1016 _ 3550/8080(10) mg/kg 0.02 (2) _ SD SD
PC8 1221 _ 3550/8080 (10) mg/kg 0.02 (2) ND ND hi) ND
PCB 1232 SW 3550/8080 (10) _g/kg 0.02 (2) ND ND MID ND
PCB 1242 SW3550/8080 (lO) mg/kg 0.02 (2) [_) NI) ND ND
PCB 1248 SW 3550/8080 (10) mg/kg 0.02 (2) ND ND ND ND
PCB 1254 SW 3550/8080 (10) mg/kg 0.02 (2) 0.21 ND ND 0.05
PCB 1260 SW 3550/8080 (10) mg/kg 0.02 (2) ND ND ND ND

bier ure ASTH D2216-71 % - 38. 16. 7.4 17.



Dew Line Sites - Soll Samples

Detection Spiked Initial Spike Percent Split First Second Method

Method Units Limit Sample Value Conc. Recovered Sample Value Value Blank

PCBs SW846-3550 _g/g 0.02 SSIA6 0.21 I.O 100% SSIA6 0.2L O. IL ND

(I) Federal Register, Voh 49, No. 209, October 26, 1984.

(2) UBTL method detection limit (_)L) calculated according to reference (!).

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

(4) UBTL practical detection limit (PQL)

(5) UBTL tnstnment detection limit (IDL) calculated according to reference (3).

(6) UBTL method detection limit (_fl)L) calculated for FCB 1242 according to reference (1) and applied to all of the PCBs.

(7) Sample broken in transit to the laboratory.

(8) SW-846, Second Edition, July 1982.

• m

r_
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DEWLine Sites - Water Samples

Detection Spiked Initial Spike Percent Spilt First Second Method

Hethod Units Limit Sample Value Cone. Recovered Sample Value Value 8lank

Phenols..

4-Chloro-3-Methylphenol EPA 604 (1) pg/L 0.62 (2) SW40A26 NO t00 157% SW40A26 NO NO NO

2-Chlorophenol EPA 604 (1) IJg/L 0.51 (2) EN40A26 34. 100 63% b-_40A26 34. 28. NO

2,4-1Kchlorophenol EPA 604 (1) I_g/L 0.57 (2) SW40A26 110 100 112% _/40A26 ltO 100 NO

2,4-Dimethylphenol EFA 604 (1) 1Jg/L 0.83 (2) SW40A26 9.3 I00 85% SW40A26 9.3 9.1 ND

2-_itrophenol EPA604 (I) Ig/L 0.51 (2) SW40A26 NO 99. 3557. S[¢40A26 NO NO NO

4-Nitrophenol EPA 604 (1) _g/L 2.6 (2) SW40A26 NO t00 59% SW40A26 NO ND ND

Pentachlorophenol EPA 604 (1) IJg/L It. (2) SW40A26 620 100 143% S{440A26 620 590 NO

Phenol EPA 604 (1) og/L 0.33 (2) SW40A26 12. 100 26% SW40A26 12. l_ ND

2,4,6-Trichlorophenol EPA 604 (I) Ig/L 1.1 (2) SW40A26 110 99. 104 SW40A26 110 IlO NO



QuALrI_ CONTROLRI_ORT Page 13
DEW Line Sltes- Water Samples

Detection Spiked Initial Spike Percent Split First Second Method

Method Units Limit Smnple Value Conc. Recovered Sample Value Value Blank

_urgeable Organohalogens (cont.)

trans-l,3-Dichloropropene EPA 601 (t) _g/L 0.39 (2)

Methylene Chloride EPA 60I (I) _g/L 0.34 (2) _IE5 16. 16. ND
SWI3AI5 ND ND
SW40A26 17• 12.

l,l,2,2-Tetrachloroethane EPA 601 (I) pg/L 0.38 (2) ND

Tetrachloroethene EPA 601 (I) _g/L 0.38 (2) SWIE5 ND ND ND
SWI3AI5 ND ND

SW40A26 6.4 5.5

l,l,l-Trlchloroethane EPA 601 (I) _g/L 0.53 (2) SWIE5 1.1 1.3 ND
EWI3AI5 ND I0. 102%. SWI3AI5 bid ND

SW40A26 1.2 I0. 92% 5Rq40A26 h2 1.2

l,l,2-Trlchloroethane EPA 601 (I) vg/L 0.51 (2) SWI3AI5 _) I0. 121% ND
SW40A26 ND IO. 707.

Trlchloroethene (TCE) EPA 601 (I) vg/L 0.60 (2) SWIE5 290 290 tO
SNI3AI5 ND ND

SW40A26 ND ND

Trlchlorofluoro_thane EPA 601 (L) _g/L 0.44 (2) SWIE5 4.6 4.1 ND
SNI3AI5 ND ND
SW40A26 9 •3 8 •3

Vinyl Chloride EPA 601 (1) _g/L 0,54 (2) ND

etroleum Hydrocarbons EPA 418.I mg/L 0.5 _D

earl EPA 239.2 vg/L 0.6 S_I 3A15 bid l.O 92% ND
EWI6AI6 ND 1.0 93% -
b_ql6Bl7 biD 1.0 81%

CBS EPA 608 14g/L 0.09 SWIFI0 ND 0.4 802. SN4B4 ND ND ND

t'o
c..O



UBTL (_/ALIT_ CONTROLREPORT

D_4 Line S£tes - Water Samples Page 12

Detection Spiked Initial Spike Percent Split First Second Method
..Method Units Limit Sample Value Conc. Recovered Sample Value Value Blank

Put,cable Or_anoha[o_ens

Bromodlchloronethane EPA 601 (I) ug/L 0.35 (2)
ND

Bromofom EPA 60l (I) pg/L 0.45 (2)
ND

Bromomethane EPA 601 (I) pg/L 0.63 (2)
ND

Carbon Tetrachlorlde EPA 601 (I) Pg/L 0.46 (2) ND
Chlorobenzene EPA 60! (I) vg/L 0.37 (2)

ND

Chloroethane EPA 601 (I) pg/L 0.38 (2) ND

2-Chloroethylvlnylether EPA 601 (I) wI/L 0.44 (2) ND

Chloroform EPA 601 (I) pg/L 0.45 (2) _13A15 ND I0. 97% NO _OSN4OA26 ND I0. I06%
tZ_

Cbloromethane EPA 601 (I) pg/L 0.49 (2) ND

Dibromochloromethane EPA 601 (1) _g/L 0.31 (2) ND

1,2-Dlchloroben_ane EPA 601 (I) pg/L 0.29 (2) ND

1,3-Dichlorobenzene EPA 601 (I) _g/L 0.42 (2) ND

1,4-Dlchlorobenzene EPA 601 (1) pg/L O.41 (2) ND

Dichlorodifluoromethane EPA 60[ (I) pg/L 0.33 (2) ND

l,l-Dichloroethane EPA 601 (I) pg/L O.49 (2) _13A15 ND I0. IIOZ ND
SW4OA26 I•2 20. 98Z

1,2-Dlchloroethane EPA 601 (I) pg/L 0.44 (2) ND

l,l-Dfehloroethene EPA 601 (I) _g/L 0.29 (2) SWI3AI5 ND I0. 127% NO
S_40A26 ND 10. 108Z

trans-l,2-Dlchloroethene EPA 601 (I) pg/L 0.42 (2) SNI3AI5 ND I0. [26% ND
5N40A26 NO lO. 98%

1,2-D1chloropropane EPA 601 (I) pg/L 0.20 (2) SWIE5 ND ND ND
SN13AI5 ND ND

SW40A26 6•2 6.i

cls-l,3-Dlchloropropene EPA 601 (I) pg/L O.58 (2) NO



UBTL KNAL_FI'ICALREPORT Page lI

DEW Line Sites - Soll Sample Holding Time Summary

Detection

Parameter Method Units Lfndt SSIA6 $SLB7 SSIC8 SSSD9

Sampling Date O8/18/86 O8/18/86 08/18/86 08/18/86

PCBs EPA 3550/8080

Date Extracted 08/23/86 08/23/86 08/23/86 08/23/86
Elapsed Time 5 days 5 days 5 days 5 days
Date Analyzed 09/08/86 09/08/86 09/08/86 09/08/86

Elapsed Time 21 days 21 days 21 days 21 days

Moisture ASIM D2216-71

Date Analyzed 11/19/86 11/19/86 11/19/86 11/19/86
Elapsed Time 93 days 93 days 93 days 93 days

c2_

_=_



DBTL KNAL_lCAL REPORT

DEW Line Sites - Water Sample Holding Tlme Summary Page I0

Detection

Parameter Method Units Limit SW40A26 EW40B27 EW43A24 SW43B25 SN44A23

Sampling Date O8/19/86 O8/19/86 08/19/86 08/19/86 08/19/86

Purgeable Halocarbona EPA 601

Date Analyzed 08/25/86 08/25/86 08/25/86 08/25/86 08/25/86

Elapsed Time 6 days 6 days 6 days 6 days 6 days

?etroleum Hydrocarbons EPA 418.1

Date Analyzed

Elapsed Time

,ead EPA 239.2
Date Analyzed

Elapsed Time

'CBs EPA 608 _j
Date Extracted

Elapsed Ti_e

Date Analyzed
Elapsed Time

'henols EPA 604

Date Extracted 08/23/86 08/23/86

Elapsed Time 4 days 4 days

Date Analyzed 09/07/86 09/07/86

ElapsedTime 15days 15days



UBTL Kt/ALWICAL ItI_RT Page 9
DEWLine Sites - Water Sample Holding Time Summary

Detection

Patterer Method Units Limit SW9B2 SWI3AI5 SWI6A16 SWI6BI7 SW28A21 SW28822 SW31A20 _32A18 SW32BI9

;ampting Date 08/18/86 08/18/86 08/19/86 08/19/86 08/19/86 08/19/86 08/19/86 08/19/86 08/19/86

_urgeable Halocarbons EPA 601

Date Analyzed 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

Elapsed Time 7 days 7 days 6 days 6 days 6 days 6 days 6 days 6 days 6 days

'etroleum Hydrocarbons EPA 418. ! 09/11/86 09/11/86

Date Analyzed 23 days 23 days
Elapsed Time

_ad EPA 239.2

Date Analyzed 09/03/86 09/03/86 09/03/86

Elapsed Time 17 days 16 days 16 days

CBs _A 608
Date Extracted

Elapsed Time

Dete Analyzed
Elapsed Time

henols EPA 604

Date Extracted 08/23/86 08/23/86

Elapsed Tim 4 days 4 days
Date Analyzed 09/07/86 09/07/86

Elapsed Time 15 days 15 days

_J

L_
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DEW Line Sites - Water Sample Holding Time Summary Page 8

Detection

Parameter Method _.!ts Limit SWIE5 SWIFIO SW3AI1 SW3BI4 9d4A3 SW4B4 SWSA12 SW8BI3 SW9AI

Sampling Date 08/18/86 08/18/86 08/18/86 08/18/86 08/18/86 08/18/86 08/18/86 08/18/86 08/18/86

Pt_cgeable11alocarbons EPA 601

Date Analyzed 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

Elapsed Time 7 days 7 days 7 days 7 days 7 days 7 days 7 days 7 days 7 days

Petroleum llydrocarbona EPA 418.I

Date Analyzed 09/17/86 09/17/86

Elapsed Time 30 days 30 days

Lead EPA 239.2
Date Analyzed C_j

Elapsed Time

_CBs EPA 608 _--

Date Extracted NA* 08/23/86 08/23/86 08/23/86 _
Elapsed Time NA* 5 days 5 days 5 days
Date Analyzed NA* 09/08/86 09/08/86 09/08/86

Elapsed Time NA* 21 days 21 days 21 days

'henols

Date Extracted EPA 604

Elapsed Time

Date Analyzed
Elapsed Time

Sample broken In transit (not analyzed).
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UBTL ANALYCICAL REPORT

DEW Line Sites - Soil Samples
Second Column Confirmations

Detection

Parameter Method Units Limit SSIA6 SSIB7 SSIC8 SSSD9

PCBs

PCB 1016 (f) SW355(_/8080 mg/kg 0.02 ND ND ND ND

PCB I016 (s) SW3550t8080 mg/kg Neg Neg Neg Neg

PCB 1221 (f) SW3550f8080 mg/kg 0.02 ND ND ND NO

PCS 1221 (s) SW3550r8080 mg/kg Neg Neg Neg Neg

PCB 1232 (f) SW3550tS080 Rg/kg O.02 ND ND NO NO

PCB 1232 (s) SW3550r8080 mg/kg Neg Neg Neg Neg

PCB 1242 (£) SW3550r8080 mg/kg 0.02 NO ND ND NO

PCB 1242 (s) SW3550 '8080 mg/kg Neg Neg Neg Neg

PCB 1248 (f) SW3550r8080 mg/kg 0.02 NO ND NO NO

PCS 1248 (s) SW3550/8080 mg/kg Neg Neg Neg Neg

PCB 1254 (f) SW3550/8080 mg/kg 0.02 0.21 NO NO 0.05

PCB 1254 (s) SW3550/8080 mg/kg Pos Neg Neg Pos

PCB 1260 (f) SW3550/8080 mg/kg 0.02 ND hiD Nl) ND

PCB 1260 (s) SW3550/8080 mg/kg Neg Neg Neg Neg



UB_L ANALIrf_UAL PJ_N_rf Page 22
DEWLine Sites - Water Samples

Second Colun_ Confirmations

Detection SW32A18 SW32BI9 SW40A26 SW40B27
Parameter Method Units Limit

Phenols. (t)
4-Ch[oro-3-methyl phenol (first) EPA 604 ug/L 0.62 ND ND NO NO

4-Chloro-3_nethyl phenol (GC/MS) EPA 625 _g/L 3.0 Neg Neg Neg Neg

2-Chlorophenol (first) EPA 604 K_/L 0.51 ND ND 31 ND

2-Chlorophenol (GC/MS) EPA 625 _g/h 3.3 Neg Neg <3.3 Neg

2,4-Dichtoropheno[ (first) EPA 604 pg/L 0.57 4.7 ND II0 ND

2,4-Dichlorophe_ol (GC/MS) EPA 625 _g/h 2.7 <2.7 Neg <2.7 Neg

2,4-Dimethylphenol (first) EPA 604 _g/L 0.83 NO 6.2 9.2 ND

2,4-Dimsthylphenol (GC/MS) EPA 625 yg/L 2.7 Neg <2.1 <2.7 Neg

2,4-Dinitrophenol (firat) EPA 604 _g/L 3l. * * * * ¢70
2,4-Dlnitrophenol (GC/MS) EPA 625 _g/b 42. <42. <42. <42. <42.

2-Methyl-4,6-dinitropheuol (first) EPA 604 _g/L 9.2 * * * *

2-+bthyl-4,6-dinitropbenol (C.C/HS) EPA 625 Bg/L 24. <24. <24. <24. <24. _,_
2-Nitrophenol (first) EPA 604 pg/L 0.51 2.1 8.4 ND ND _j

2-Nltrophenol (GC/MS) EPA 625 _g/L 3.6 <3.6 <3.6 Neg Neg CD
4-Nltropbenol (first) EPA 604 pg/L 2.6 ND ND NO NO
4-Nttrophenol (C,C/MS) EPA 625 lig/L 2.4 Neg Neg Neg Neg
l>e,_tachlorophenol (first) EPA 604 pg/L II. 73. 120. 620 ND

Pe,tachlorophenol (GC/MS) EPA 625 gg/L 3.6 9.6 9.5 4.4 Beg
Phenol (first) EPA 604 _g/L 0.33 NO 1.4 I2 NO

Phenol (GC/MS) EPA 625 _g/h 1.5 Neg <1.5 7.2 _eg
2,4,6-Tr icldorophenol (first) EPA 604 _g/L 1.1 38. 49. 110 ND
2,4,6-Tr lchlor ophenol (GC/MS) EPA 625 pg/h 2.7 <2.7 <2.7 <2.7 Neg

:_I)- Not detected using the first column.

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



Page 21

UBTL ANALYTICAL REPORT

DEN Line Sites - Nater Samples
Second Colunm Confirmations

Detection EN40A26 SN40B27 SN43A24 bW43B25 SN44A23

Parmneter Method Units Limit Site 40 Site 40 Site 43 Site 43 Site 44

Por_eable Halocarbons
l,l-Olchloroethene (f) EPA 601 vg/L 0.49 ND ND tO NO ND

I_l-Olchloroethene (s) EPA 601 vg/L Neg Neg Neg Neg Neg

trans-l,2-Dichloroethene (f) EPA 601 _g/L 0.42 ND ND ND ND _D

trans-1,2-DichLoroethene (s) EPA 601 pg/L Neg Neg Neg Neg Neg

1,2-Dichloropropane (f) EPA 601 pg/L 0.20 6.2 ND ND ND ND
1_2-Dichloropropane (s) EPA 601 pg/L Poe Neg Neg Neg Neg

cis-l,3-Dichloropropene (f) EFA 601 _g/L Oo58 ND ND ND ND ND

cls-1,3-Dichloropropene (s) EPA 601 vg/L Neg Neg Neg Neg Neg

traes-1,3-Dtchloropropene (f) EPA 601 vg/L 0.39 ND ND ND ND bid
trans-l,3-Olehloropropene (s) EPA 601 pg/L Neg Neg Neg Neg Neg

Methylene Chloride (f) EPA 601 pg/L 0.34 17. ND ND .57 ND
_ethyleoe Chloride (e) EFA 601 vg/L Pos Neg Neg N_ Neg

1 _l,2,2-Tetrachloroethane (f) EFA 601 pg/L 0.38 bid ND ND ND ND
Itl,2,2-Tetrachloroethane (s) EPA 601 pg/L Neg Neg Neg Neg Neg
Tetrachloroethene (f) EPA 601 pg/L 0.38 6.4 ND NO ND tO
Tetrachloroethene (s) EFA 601 pg/L Pos Neg Neg Neg Neg

I tl,l-Trtchloroethane (f) EPA 601 _g/L 0.53 1.2 ND ND ND ND
l,l,l-Trlchloroethane (s) EPA 601 pg/L Poe Neg Neg Neg Neg

I_l,2-Trichloroethane (f) EFA 601 pg/L 0.51 ND ND ND ND ND

It1,2-Tclchloroethane {s) EPA 601 vg/L Neg Neg Neg Neg Neg
Trlchloroethene (f) EPA 601 vg/L 0.60 ND 2.1 ND NO _D
Ttlchloroethene (s) EPA 601 _g/L Neg Poe Neg Neg Neg
TrlchlorofluorQnethane (f) _A 601 _g/L 0.44 9.3 1.4 I.O .61 _)

Tcichlorofluoromethane (s) EPA 601 _g/L Pos Poe Poe N_ Neg

Vinyl Chloride (f) EPA 601 pg/L 0.54 ND ND HD ND ND

Vinyl Chloride (s) EPA 60t _g/L Neg Neg Neg Neg Neg

CY_

t=="
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DEWLine Sites - Water Samples

Second Column Conflmatlons C_

Detection SW40A26 SW40B27 SW43A24 SW43B25 SW44A23

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

Purgeable Halocarbons O_J
Bromodlchloromethane (f) EPA 601 Pg/L 0.35 ND ND ND ND ND

Bromodiehloromethane (s) EPA 601 pg/L Neg Neg Neg Neg Neg
Bromoform (f) EPA 601 vg/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
Bromomethone (s) EPA 601 pg/L Neg Neg Neg Neg Neg

Carbon Tetrachlorlde (f) EPA 601 pg/L 0.46 ND NO ND NO ND

Carbon Tetrachlorlde (s) EPA 601 pg/L Neg Neg Neg Neg Neg

Chlorobenzene (f) EPA 601 pg/L 0.37 ND ND ND i_) ND

Chlorobenzene (s) EPA 601 pg/L Neg Neg Neg Neg Neg
Cbloroethane (f) EPA 601 pg/L 0.38 ND ND ND ND ND

Chloroethane (s) EPA 601 vg/L Neg Neg Neg Neg Neg

2-Chloroethylvlnylether (£) EPA 601 _g/L 0.44 ND ND ND ND ND

2-Chloroethylvlnylether (s) EPA 601 pg/L Neg Neg Neg Neg Neg

Chloroform (f) EPA 601 pg/L 0.45 NO NO NO NO NO

Chloroform (s) EPA 601 pg/L Neg Neg Neg Neg Neg
Chloromethane (f) EPA 601 I_g/L 0,49 NO ND ND NO NO
Chloromethane (s) EPA 601 _g/L Neg Neg Neg Neg Neg

Dlbromochloranethane (f) EPA 6Ol pg/L O.31 ND NO ND ND ND

Dlbromchloromethane (s) EPA 601 pg/L Neg Neg Neg Neg Neg

1,2-Dlchlorobenzene (f) EPA 601 vg/L 0.29 ND ND NO NO ND

I,2-Dichlorobenzene (s) EPA 601 pg/L Neg Neg Neg Neg Neg

1,3-Dlchlorobenzene (f) EPA 601 Pg/L 0.42 ND ND NO NO ND

I,3-Dlchlorobenzene (s) EPA 601 pg/L Neg Neg Neg Neg Meg

1,4-Dtchlorobenzene (f) EPA 601 Ig/L 0.41 biD NO NO NO NO
I,4-Dichlorobenzene (s) EPA 60[ _g/L Neg Neg Neg Neg Neg

Dlchlorodlfluoromethane (f) EPA 601 ig/L 0.33 ND NO NO ND ND

Dichlorodlfluoromethane (s) EPA 601 pg/L Neg Neg Neg Neg Neg

l,l-Dichloroethane (f) EPA 601 pg/L 0.49 1.2 ND ND ND NO

l,l-Dichloroethane (s) EPA 601 _g/L Pos Neg Neg Nc_ Neg

1,2-Dichloroethane (f) EPA 601 pg/L 0.44 NO ND ND ND ND

Ip2-Dichloroethane (s) EPA 601 pg/L Neg Neg Neg Neg Neg
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DEW Line Sites - Water Samples
SecondColumn Confimatlons

Detection SWIE5 SWIFIO SW3AII SW3B14 9_4A3 SW4B4 SW8AI2 SWSBI3 SW9AI

Parameter Method Units Limit Site 1 Site 1 Site 3 Site 3 Site 4 Site 4 Site 8 Site 8 Site 9

Purqeable Halocarbons
l,l-Dichloroethene (f) EPA 601 _g/l. 0.49 ND ND ND ND ND _R) ND ND ND
1, l-Dichloroethene (s) EPA60l yg/L Neg Neg Neg Neg Neg Neg Neg Neg Neg
trans-l,2-1>Ichloroethene(f) EPA 601 _g/L 0.42 2.0 0.60 0.43 ND ND ND ND 0.62 bid
tranS-lm2-Dlchloroethene(s) EPA 601 pg/L Pos Pos Pos Neg Neg Neg Neg Pos Neg
1,2-Dichloropropane (f) EPA 601 _g/L 0.20 HD ND ND ND ND ND ND ND _)
1,2-Dichloropropane(s) EPA 601 _g/L Neg Neg Neg Neg Neg Neg Neg Neg Neg
cis-l,3-Dichloropropene(f) EPA 601 _g/L 0.58 ND ND ND ND ND bid ND ND ND
cis-1,3-Dtchloropropene (s) EPA 60l _g/L Neg Meg Neg Neg Neg Neg Neg Neg Neg
trans-l,3-Dlchloropropene (f) EPA 601 Ig/L 0.39 NO NO NO NO NO NO ND NO ND
trans-I,3-Dlehloropropene(s) EPA 601 _g/L Neg Neg Neg Neg Weg Neg Neg Neg Neg
MethyleneChloride(f) EPA 601 _g/L 0.34 16. 5.9 ND I_ NO 5.1 _D ND ND
MethyleneChloride(s) EPA 601 _g/L Pos Pos Neg Neg Neg Pos Neg Neg Neg
l,l,2,2-Tetrachloroethane (f) EPA 601 _g/L 0.38 HD ND ND ND ND ND ND ND ND
I,1,2,2-Tetrachloroethane(s) EPA 601 og/L Neg Neg Neg Neg Neg Neg Neg Neg Neg
Tetrachloroethene(f) EPA 601 _g/L 0.38 I.I _D ND ND ND bid ND ND ND
Tetrachloroethene(s) EPA 601 _g/L Pos Neg Neg Neg Neg Neg Neg Neg Neg
I,I,l-Trlchloroethane(f) EPA 601 _g/L 0.53 ND ND ND NO I_) _ ND ND bid
l,l,l-Trlchloroetbane(s) EPA 601 pg/L Neg Meg Neg Neg Neg Neg Neg Neg Neg
l,l,2-Trichloroethane (f) EPA 601 _g/L O.51 bid ND ND ND ND ND ND ND _D
I,1,2-Trlchloroethane(s) EPA 601 _g/L Neg Neg N_g Neg Neg Neg Neg Neg Neg
Trlchloroethene(f) EPA 601 _g/L 0.60 290 II0 0.76 ND bD ND ND 1.5 ND
Trlchloroethene(s) EPA 601 _g/L Pos Pos Pos Neg Neg Neg Neg Pos Neg
Trlchlorofluoromethane(f) EPA 601 _g/L 0.44 4.6 3.1 3.2 1.6 hl 3.1 1.3 1.5 1.2
Trlchloroflooromethane(s) EPA 6Ol pg/L Pos Pos Pos Pos Pos Pos Pos Pos Pos
Vinyl Chloride(f) _A 601 pg/L 0.54 ND NO ND ND ND ND NO ND ND
Vinyl Chloride(s) EPA 601 pg/L Neg Neg Neg Neg Neg Neg Neg Neg Neg

_=_
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APPENDIXG

REFERENCESAND TABULATIONOF CHEMICAL DATA,
PHASE II, STAGE 1 IRP



_'_" TABLE.,tk

CNEHICAL ANALYSIS RESULTS

_ _(V LINE - WATERANALYS[S

D(TECTION BAR-..H POU-) POW-2 FOW-J LIZ-2

PARAHETER HETHO0 UNITS LIHIT SITE ) SITE 0 SITE 9 SiTE i) SiTE 16 SITE 28 SITE 11 SITE )2 SITE 40 SITE 4) SITE 44

TOC 415.1 a BQ/L 1. 51. 19. }l. 6. l}. 20 4. 52. 44. 15. 16,

TOX 90205 pg/L. 10. 1200. 160. |90. |,lO0. 890. 170 950. 6400. 1400. 1)0. 150.

Lead 2)9.2 • mg/L O.O| _ 0.01 d 0.05 0.0) -- d d d d d

Phenols 420.20 pg/L 10. -- d -- d d -- d 25. 11. d d

Oil end

Crease 413,2 a mg/L $. _. d ..... 7 .... ' ......

PCOs 606c pg/L 0.5 -- d d d .... d d .....

pH (field) ..... 7.70 7.05 7.10 8.05 6.50 -- 6.e5 9.2 7.)5 7.25 7.65

Specific
Conductance

25°C -- pmhoe/cm -- 720. }15. 275. 11,496. 7818. -- 2414. 1856. 952. 294. 364.

Salinaty w S L....... 7.5 5.2 -- 17.2 I.J ......

OEPA 5W-846, modified for use with an O.I. Hodel 610 TOX Analyzer.

bEPA Hanual 600/4-02-057, 3uly 1982, "Hethods for Organic Chemical Analysis of HunicJpa] and Industrial _steweter."

cEPA 600/4-79-020, Hatch 1985| "Hethode for Chemical Analysis of Water and Wastes."

doenotee value less than the limit of detection.

* Dames & Hoore, 1986, Installatlon Restoratlon Program, Phase II-Conflrmatlon/Quantlflcatlon,

Stage I, DEW Line Stations, Alaska. Contract No. P33615-83-D-4002 0021, Park Ridge, Illlnois.

.I
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TABLE 4 *

SOIL ANALYSIS RESULTS a

BAB-H STATION m DEN LINE

DETECTION SITE 1 SITE 1 SITE 4 SITE 4

PARA_T_t I_THOD UNITS LIMIT O' STREAH BED 1.0' 2.0'

Lead 239.1b'c PS/S 10. 76. g g 52

Phenols 420.2 b pg/g I. g g g g

TO][ 9020 d pg/g 5. g 8 g g

Z Holsture gray. X _ 26. 9.3 76 75

PCB 608 • pg/g 0.5 f ' 0.72 g ....

PCB 608 • pglg 5. f _ -- g g

aResulta corrected for percent moisture.

bHethods for Chemical Analysis of Water end Wastes, EPA 600/4-79-020, Revised
Hatch 1983, modified for use with soil samples.

eSoil samples vere acid digested for lead analysis.

dTest Nethods for Evaluating Sol/d Waste, SN-846, 2nd Ed,, July 1982, modfifted

for use on O.I. Corp. Model 610 TOX Analyzer, with soil samples.

eEPA Hanna1 600/4-82-057, July 1982, modified for use _£th soil samples.

fBecause of'Interferences, the £ollowin S dilutions were made to analyze the
samplee:

Site 1, 0' 1:10
Site 1, stream bed 1:10
Sl[e 4, 1.0' 1:100
Site 4, 2.0' l:IO0

gDenotes value less than the limit of detection.

* Dames & Moore, 1986, Installation Restoration Program. Phase II-Confirmation/Qumnttftcation, _'_

Stage 1, DEW Line Stations, Alaska. Contract No. F33615-S3-D-4002 0021, Park Ridge, Illinois. _"
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Curriculum Vitae

MICHAEL W. ANDER

Title Environmental Scientist

Expertise Environmental Analysis and Impact Assessment
Aquatic Ecology
Mine Reclamation
Environmental Auditing and Risk Assessment

Experienee Project Manager
with Firm o Environmental audits and risk a_essments for several industrial

facilities in the Midwest.

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

o Geohydrologie assessment of a ehemieal waste disposal facility
in Michigan.

o Environmental studies and development of remedial actions for
over 30 PCB-eontaminated industrial sites throughout the
Midwest.

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

o Assessment of the impact to benthic and fish communities
generated by the increase of industrial effluent to s river in
northern illinois,

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

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

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

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

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

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

Assistant Project Manager

o Environmental baseline studies and impact assessment of
copper/zinc mine in northern Wisconsin, including analysis end
evaluation of fisheries, plankton, and periphitie algae with
special emphasis on water ehemistry and benthic macro-
invertebrates.

Dam s & M re
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MICHAEL W. ANDER

Page Two

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

Principal Investigator/Aquatic Ecologist
o Environmental studies required for the preparation of permit

applinations 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 collection and analysis
of benthic macroinvertebrates.

o Environmental baseline studies for nuclear 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 projeets requiring quality assurance in
compliance with NRC regulations.

o Implementation of Dames & Moore's qualityassurance manual
on all nuclear-relatedprojects.

Past Aviation Electronics Technician, U.S. Navy

Experience o Maintenance of electronic systems of A-7 attack aircraft.

o Counselor, Naval Drug Rehabilitation Center.

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

Profe_si_onal North American Benthologieal Society
Affiliations International Oceanographic Foundation

Illinois Association of Environmental Professionals
Ecological Society of America

Registration Certified SCUBA Diver

ne-tl
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Curriculum Vitae

JON MICHAEL STANLEY-

Title Senior EngineeringGeologist

Expertise EngineeringGeology
Geotechnical Engineering
Project Management

Experience o Engineering aspects of transportation corridors, port sites, and
with Firm mining facilities and dams for a lead/zinc mine in northwestern

Alaska. Regional engineering geology, quantification of potential
engineering problems along alternative routes and offshore
geotechniealengineeringfor a port site.

o Engineeringgeology,foundationdesign,and wastewater treatment
and-disposal systems design for a U.S. Navy buildingon Adak,
Alaska.

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

o Coordination of a drillingprogram covering 460 miles of the
Trans-Alaska Pipeline System including drilling operations,
laboratorytesting,engineeringanalyses,and reporting.

o Review of hazardous waste disposalareas and preparationand
implementationof an investigationprogram at three major U.S.
Air Force installationsand five DEW Line sitesin Alaska.

o Coordination of onshore logisticsfor an offshore geoteehnicai
investigationutilizinga 195-foot drill-equippedvesseloperatingin
the Bering, Chukehi, and Beaufort seas.

o 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,Californiarefinery.

o Assessment of hydrogeologicconditionsin conjunctionwith a sell
and ground water assessment at the Kodak Distribution Center,
San Ramon, California.

o Assessment of gasoline spills at a San Mateo, California gas
station.

Past o Senior Civil Engineer, Alyeska Pipeline Service Company.
Experience General civil engineering includinlz en_ineerlng project

management, soils investigations,below-ground pipelinestability
monitoring, field visual surveillanceof below-ground pipeline,
development of computer systems for below-ground pipeline
monitoringand stabilityanalysis,and coordinationof fieldtest
hole drilling and monitoring device installationprograms.
Mapping of ground water flow and flow controlplanninginciudm_
through pump testing and water level monitoring.

Dames & M re



JON MICHAEL STANLEY

Page - 2 -

o Owner, Geological Engineering Services. General geolo_eal 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 [or
subdivisions, water supply systems and sewage treatment and
disposal systems, inspection of public water supplies nnd
wastewater treatment and disposal systems, enforcement of DEC
regulations, and preparation of legal actions. Reviewed both
chemical and oil waste disposal practices in the Sterlin_
hazardous waste disposal area and plans for sewage disposal
facilitiesin several areas on the Kenai Peninsula. 'Reviewed

plans for fish waste disposalfacilitiesin several areas on the
Kenai Peninsula. Provided supervisionfor oilspillmonitoringfor
south-central and southwest Alaska.

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

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

B_., Geological Engineering, University of Alaska, Fairbanks, 1974
Washington State University, Pullman, 1966-1987
University of Alaska, Fairbanks, 1965-1968

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

Profes_sional American Institute of Professional Geologists, 1982, CPGS No. 6082
Affiliations Association of EngineeringGeologists

Association of Ground Water Scientists and Engineers
Alaska Section, American Water Resources Association
Alaska Ground Water Association (Secretary/Treasurer, 1983-1984)
Alaska Geological Society

Publications Thomas, H.P., E.R. Johnson, J.M. Stanley, J.A. Shuster, and S.tq.
Pearson, "PipeLine Stabilization Pro_eet at Atigun Pass," in
Proceedings of the Third International Symposlum 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, "Irrvestifation and Implications of
Subsurfaoe Conditions Beneath the Trans-Alaska Pipeline in Atigun
Pass," in Proceedings of the Fourth [nternationat Conference on
Permafrost, July 1983 (in preparation).

nh-tl
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Curriculum Vita

ROBERT E. QUINLAN

.title StaffBiologist

Expertise Aquatic Biology

Experience • Co-Pnnc_pallnvest_tor A_ aquadc concerns for a coal-to-mcthanol facility
W_ Firm feadbility study in Dram County, North Dakota including off_te productpipeline route

environmentalassessmcnL
• Co-PrindpeJlnves_ator es_l,mt;-,,_p_L"_ tO_sheryRsourcesfor an environmental

impact statementregardingwater supplysystems for a ,_ite mine and sythetics plant in
east Texas.

• Evaluauon of impacts to fisheryresourcesforan environmen_ impact statement regarding
expansion of sewage treatmentfacilitiesin Missoula, Montana.

• Evaluationof impacts to aquatic resourcesin Clear Creekin the Denver metropolitanarea
for an assessmentof impacts due to sewage treatment facilitiesexpansion in Golden,
Colorado.

s Aquatic species evaluation and analysisof potentialimpacts for alternativecoal-fired
generatingf_cifitysites establishedby the Los Angeles Department of Water and Power in
White Pine County, Nevada.

• PrincipallnvesUgatorassessingaquatic and hydrologicconcerns fordredge and fill
perrmtdngin PolkCounty, Florida.

• Performed"lnsm_m Flow IncrementalAnalysis"on streamsin northwestAlaskato
formulatea pr_ve mode|forthe _s_sment of possibleminingrelatedimpacts-,nduced
changesin streamflowregimeson Arcticgraylingand Arcticcharpopulauons.

Past Assistant FisheriesBiologist, Wyoming Game and Fish DepanmcnL Pinedale, Wyoming.
Experience • Evaiualed fish habitat qualityand fisheriesexploitation on the Upper Green River.

AssistantFisheries Biologist, Wyoming Game and Fish Department, laramie, Wyoming.
• Evaluatedbrown and ra/nbow trout populations in the Upper North Platte River.

Research A_tat, Univenity of Wyoming, Laramie, Wyoming.
• P-,_:an:h_ thez_r(xlucdvcbiology of the Colorado River cuu.hroattrout (Sa/mo cLarki

p/eur/nc"us) in the Sierra MadreMountains of southeentral Wyoming.
• Researchincluded evaluatingage.growth, population (inter-action,fecundity,egg mortality,

and physicaland chemical parameze_)assoc_ted with this State-hstedsensitive species.

Academic A.S. biology, Casper CoBege,Casper,Wyoming.
Background B.S., zoology, fisheriesmanagement, Universityof Wyoming, Laramie,Wyoming.

MS. zoology, aquatic biology, Univemty of Wyoming, laramie, Wyoming.

Pro_es,_onal American FisheriesSociety, Colorado-Wyomiog Chapter of the American Fisheries Society.
Background

Publications Thesis: A study of the Biology of the Colorado River Cutthroat Trout (,._/mo clarkipleunncus)
Population in the North Fork of the Little'SnakeRiver Drainage in Wyoming.

ii _ it
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Curriculum Vita

Carol Jean Scholl

Title Project Ocologist

Expertise Geology
Ground-Water Hydrololy

Experience Provides consultation on geologic and ground-water upacu of the firm's hazardous waste.
With Firm nuclear and m;,i,$ projects. Joined Dames & Moore in 1973 and rejoined the firm in 1983.

Project Geologist

* Performed cost-effectiveness analyses of alternate disposal metheds for baza_ons waste
CODLqminsted se/J&.

• Designed and managed hu, a_ous waste field investilpttions at U.S. Air Force
insudlations in seven states. The prot,mm involved the analysis and evzlna_on of
hs-*-dona matezinls in soll aztd _ou_d WltCr inclmJin$ fueh, solvents sad trace metals.

• Managed field investigations to assessthe environmental impacts of the uncontrolled
d_sposal of heavy metals and indusuial wastes in till plain soils.

Staff Gcolosist

, Planned and managed • bydroseoloeic invcstigatiun of a waste management facility for a
petrochemical firm.

• Performed environments/nssessmcnta on the impacts of landftUs to the environment.

• Designedand m,..$ed e field investigation involving the impact of a chemical process
facility on ground water and surface water quality,

• Prcim_ personnel sefery pl,., for investigations at _.._._lona waste sites.

• Served as Dames & Momm's group contsct coordinator for the Electric Power R_
Instimte'sSeismicRiskI4*_rd/t,,lysis Programperformed in the cestcm United States.

• Prepared responses to questions posed by the Nuclear Regulatory Comm;,*ion c_ncerning
faulting studies for • nuclear power plant in southern Indiana.

_ts_ie*-t Ocolol_t

• Assisted in the compilation _d l'eduction of ground-wateT data for pret_.._ safer/
analysis reports for three potential nuclear power plant flies in Kansas. Missouri and

Dames & Moo_
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_llnOiS.

• Participated in dctaLled field structural geological studies of • potential nuclear
power plant site in p¢.._lv_ni_

• Performed ensinccria$ geological duties for • rock coring and soil sampling program at
• nuclear power plant site in northwestern n;;_,_is.

• Assisted in the reduction of _ound-weter data for • bydrologic study of • proposed
COld _p mine in g&lgern _[oDtsns.

Past A total of ten years experience in groloi_ education s.d s'caeatch.
Experience

Head of Group Program_ngructor of Geology. Field Museum of Natural History, Chica$o

• Supervised professional and clerical staff members of a'division of the Department of
Education.

• Participated in planning and decisions regarding dcparUn©ntalpolicies, budgets and
procedures.

• Instructed schoolgroups,adultvolunteers,aa otheradultgroupsinpoloID',

• Trainedadult volunteers to present geolo87 tours.

• Supervised • me.ned exhibit fc4ttnring • hendl_oa ¢nvironHlcBt of _ttllr_ history
specimens.

Graduatg Teaching Fellow and Axsociate/GraduatcTeaching Assisumt, ]_4iami University,
Oxford, Ohio

• Studies course work toward Ph.D., with emphasis on geochemLm'y and m;-era]ogy.

Acadendc M.S. (1970), fgzology, l_;tm; University, Oxford, Ohio
Background B.S. (1966), geology, Kent State University, Ohio

Citizenship Unit_! States

Coutrfes United States
Worked In

Language Enable,
Proficiency

ProfessienM American Association for the Advancement of Science; Mineralogical Society of America;
Affiliations National Weter WcU Association.
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Plan Preparer: MichaelW. Ander
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Office Safety Coordinator

Michael W. AnGer (date)

ManagingPrlncipal-in-Charge
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Georg_ w. Nicbo|a$ • (_ate)
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J. Michael Stanley
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I. • PURPOSE

The purpose of this Plan is to assign responsibilities, establish
personnel protection standards, specify mandatory operating procedures,
and provide for coni_Ingenciesthat may arise while operationsare being
conductedat the site.

II. APPLICABILITY

The provisions of the Plan are mandatory for all on-site Dames & Moore
empl_ees and subcontractorsengaged in hazardous material management
activities including but not limited to initial site reconnaissance,
preliminary field investigations,mobilization, project operations, and
demobiIization.

III. RESPONSIBILITIES

A. ProjectHanager

The PM shall direct on-site investigationand operationalefforts.
At the site, the PM, assisted by the on-site Safety Officer, has
the prima_ responsibilityfor:

I. Assuring that appropriate personnel protective equipment is
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
associatedwith site operations (see Tables I and 2).

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

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

6. Preparing any accldent/incidentreports (see attached Accident
Report Form).

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

B. ProjectPersonnel

Project personnel involved in on-site investigationsand operations
are responsiblefor:

i. Taking all reasonableprecautionsto prevent injury to themselves
and to their £ellow 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 immediatelyreporting 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 contaminationover the lifetime of the
facilities. Suspected contaminantshave been identified;quantifi-
cation awaits further investigation based on sampling and analysis.
Dames & Moore anticipates that site conditions are such that only
relativelylow levels of contaminantsmay be encounteredduring the
proposeddrillingand soil and water se#apling.

BAR-M Site No. i - Old 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 1956 to 1978. Materials
disposed of includeddomesticgarbage, 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-
ronmentalclean-upproject where most of the materials dumped at the
site were removed.

Site No. 3 - Waste PetroleumDisposal

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

Site No. 4 - CurrentDump Site

This site measuringapproximately2 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
controlledand in compliancewith DEW Line Instruction825.620 dated
May 11, 1979. Disposal by yillage inhabitants is uncontrolled.
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Site No. 8 - DrainageCut Contamination

The site power house discharges washwater to this natural drainage
cut which flows to the sea. There appearsto be contaminatedliquid,
possiblyantifreeze,dischargedto the drainagecut.

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

This site, less than I acre in size, was used briefly by BAR-N for
disposalof crusheddrums and steel from a burned building. The site
was cleanedup in 1979 when approximately15 tons of scrap metal was
removed.

P0W - 3 Site No. 13, 01d Dump Site, East

This site, less than 1 acre in size, was used from 1956 to 1971,
when the stationwas deactivated.

POW - Z Site No. 16, 01d Dump Site, N.W.

This location received all waste generated by the site from 1955
to approximately1978. It was cleaned up in 1978, 1979, and 1980.
The site was less than 1 acre in size.

P0W - 1 Site No. 28, P0L StorageArea

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

Site No. 31, 01d Dump Site

This site was used prior to approximately1976. This site is less
than I acre in size.

Site No. 32, Husky Oil Dump Site

This current dump site, located approximately i mile southwest of
POW-1, is maintained and operated by Husky 0il Company. This refuse
site has been in use since 1975 and is less than i 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 Kasegaluklagoon.
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Site rio.43 and 44, Old Oump Sites.

Both these old dump sites were cleaned up in 1979-80. Site _4o.
43 was used by LIZ-2 personnel from 1956 to 1978. Site No. 44 was
used by villagersand site personnelfrom 1956 to 1980.

B. Oames a Moore Activity

Monitoring wells will be installed and soil samples will be taken
at all 5 prioritizedsites.

C. SuspectedHazards

Suspected hazards are presented in as much detail as is currently
available. These are POL (waste petroleum, oils, and solvents)
products, JP-4 fuel, AVCVkS,MOC4kS,paint, and unknown pesticides.

V. EMERGENCYCONTACTS AND PROCEDURES

Should any situation or unplannedoccurrencerequireoutside or support
services, the appropriate contact from the following list should be
made:

A_ency Person to Contact Telephone

D&M ProjectManager J.M. Stanley (office)907-279-0673
(home) 907-338-0634

D&_ Industrialf_giene Dara Gray (office)914-761-6323
and Safety Director (home) 914-962-5423

Police
Fire
Ambulance
Hospital
CommandPost

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

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

EXPOSURE LIMITS _JD RECOGNITION QUALITIES

EXPOSURE RECOGNITIONQUALITIES
COMPOUND STANDARDa IDL_b LEVEL COLOR uOuR STAFE

PCB (42%chlorine) 1 mg/m534 10 mg/i_34 None to Nild Liquid
dark,brown hydro-

carbon

PCB (54% chlorine) 0.5 mg/m534 5 mg/m534 Pale yellow Mild Viscous
hydro- liquid
carbon

aOSHA permissibleexposure limit or ACGIH ThresholdLimit Value.

blOLH = imdediatelydangerousto life or health.
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TABLE 2

SYMPTOMSOF OVEREXPOSURE,POTENTIALCHRONICEFFECTS,"
AND FIRST-AIDTREATMENT

POTENTIAL
SYMPTOMS OF OVEREXPOSURE CHRONIC

COMPOUND EYE SKIN INHALATION/INGESTION EFFECTS

PCB (42% Irritation Ch]oro-acne* Nausea;edema of the
chlorine) face and hands;

abdominalpain;
anorexia

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

GENERAL FIRST-AID TREATMENT

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

*Absorbs through the skin.
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o A condition is discovered that suggests the existence of a
situationmore hazardousthan anticipated.

The followingemergencyproceduresshouldbe followed:

a. In the event that any member of the field crew experiences any
adverse effects or symptomsof exposure while on scene, the entire
field crew should immediatelyhalt work and act according to the
instructionsprovidedby the ProjectManager.

b. The discoveryof any conditionthat would suggest the existenceof
a situation more hazardous than anticipatedshould result in the
evacuationof the field team and reevaluationof the hazard and the
level of protectionrequired.

c. In the event that an accident occurs, the PM is to complete an
Accident Report Form for submittalto the NPIC of the office,with
a copy to the Health and Safety Program Office. The r,IPIC should
assure that followupaction is taken to correct the situation that
caused the accident.

Vl. HAZARD CHARACTERISTICS AtCDPROTECTIONREQUIRED

ExposureLimits and RecognitionQualities

Informationconcerning exposure limits and recognitionqualities of
the contaminants that are suspected to be on site is presented in
Table 1.

Symptoms of Overexposure, Potential Chronic Effects and First Aid
Trea_nent

Symptoms of overexposure to the suspected contaminants,potential
chronic effects of these substances,and first aid treatment
informationare presentedin Table 2.

ProtectiveEquipmentRequired for On-SiteActivities

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 significantcontaminationwill
be encountered. Chemical resistant gloves are recommended.
Chemical resistant boots and disposal chemical resistant coveralls
may be worn at the discretionof the field engineer.
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ATTACHMENT 1
• PROTECTIVE EQUIPMENT

I. INTRODUCTION

When field investigation activities are conducted where atmospheric
contamination is known or suspected to exist, where there is a potential for
the generation of vapors or gases, or where direct contact with toxic
substances may occur, 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
possibleabsorption of chemicals through the skin. In additionto protective
clothing and respiratoryprotection,safe work practices must be followed,
Good personal hygiene practiceprevents ingestionof toxicmaterials.

Personnel equipment to be used has been divided into two eate_ories
commensurate with the degree of protectionrequired,namely Levels C and D
protection.

If. LEVELS OF PROTECTION

A. Level C

1. Personal Protective Equipment

o Air-purLfying respirator (MSHA/NIOSH approved)
o Disposablechemical resistant coveralls
o Gloves, outer,working gloves
o Gloves, inner,chemical resistant
o Boots, steel toe and shank
o Hard hat (faceshield)
o Rubber boots,outer,chemical resistant(disposable)

2. Criteriafor Selection

a. Air concentrations of identifiedsubstances are such that
reduction to at or below the substance'sexposure limit is
necessary and the concentrationis within the service limitof
the cartridge.

b. Atmespherie contaminant concentrations do not exceed the
" Immediately Dangerous to Life or ltealth (IDHL) levels.

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

d. Job functionshave Seen determined not to require a hi_her
level of protection.

[Az-z]
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B. Level D

1. Personal Protective Equipment

o Coveralls
o Boots/shoeS, safety or chemical resistant, steel toe and shank
o Boots, outer (chemical resistant disposables)
o Hard hat (face shield)
o Gloves

2. Criteria for Selection

a. No indication of any atmospheric hazards.

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

3. Guidance on Selection Criteria

a. Level D protection is primarily s 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.

HI. RESPIRATORY PROTECTION

The following procedures should be used for respiratory protection:

A. Inspect all washers, diaphragms, and facepiece-to-face seal area for shy
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 pre_qure test, prior to entering the site, to assure a proper fit.
Checking for proper fit involves the following: :+

I. Negative Pressure Test

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

2. PositivePressureTest

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

[AI-2]
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pressure is builtup in the facepiece. If no outward leakage of air
is detected at the periphery of the faeepiece, the face fit is
satisfactory. (Note: With certain devices, removal of the exhaus¢
valve cover is very difficult, making the test almost impossible toperform.)

[A].-3]
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ATTACHMENT 2

DAMES & MOORE STANDARD OPERATING PROCEDURES

WORK PRACTICES

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

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

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

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

5. Prevent splashingof the contaminated materials.

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

o wind direction
o accessibility to associates, equipment, vehicles
o communication

o hot zone (areas of known or suspected contamination)
o Site access
o nearest water sources

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

8. 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.

EA2-1.]
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3. Check the faeepiece for dirt, cracks, tears, or holes. The rubber
should be flexible, not stiff,

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

5. Check the exhalation valve located near the chin between the
cartridges by the following"

- Unsnap the cover;

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

- Replace the cover. It should spin freely.

B. Check both inhalation valves (inside the cartridge holders). 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. Cheek the cartridges for dents or other damage, especially in the
threaded part.

Donning Procedure

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

Ahvays use cartridges made by the same" manufacturer who made
the respirator.

2. Place the faeepieee 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]
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- Covering the cartridges with the palms of your hands. Again,
don't press too hard. Inhale. The facepiece should collapse
against your face.

- If there is a leak with either test,adjust the headbands or
repositionthe facepiece and test untilno leakage is detected.

Sanitizing Procedure

I. Remove all cartridges, plugs, or seals not affixed to their seats.

2. Remove elasticheadbands.

3. Remove exhalationcover.

4. Remove speaking diaphragm or speaking diaphragm/exhalationvalve
aSSembly.

5. Remove inhalationvalves.

6. Wash facepiece and breathing tube in cleaner/sanitizerpowder
mixed with warm water, preferably at 120° to 140°F. Wash
components separately from the facemask, as necessary. Remove
heavy soilfrom 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 facepieees,valves,and seats with a damp lint-freecloth to
remove any remaining soap or other foreign materials.

MONITORING EQUIPMENT INSTRUCTIONS

A. Combustible Gas Indicators(CGIs)IExplosimeters

In addition to the instructionsfound below, allCGIs should be calibrated
priorto use, in an uncontaminated, freshair environment. Furthermore.
units incorporatingan aspiratorbulb or other air-drawingdevice should
be ohecked for leaks in the followingmanner:

o Attach all hoses, probes,and other air-drawingdevices to CGI.

o Place a finger over probe or hose end.

o Operate pump or squeeze aspiratorbulb.

In a leak-free system, bulb remains collapsed or pump labors, in a
leaklngsystem, bulb regains itsshape or pump does not labor.

[A2-3]
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1. _SA Explosimeter Combustible Gas Indicator

a. Turn _xplosimeter on by lifting end of "on-off" bar on
"rheostat" knob end rotating "rheostat" knob _oekwise
1/4 turn.

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

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

d. To sample, plaee hose or probe end in atmosphere to be
measured and operate aspit'ator 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 bulb is flexed. The steady-state reading
indicates the "true" value.

f. Turn explosimeter off by lifting end of "on-ofP bar on
"rheostat" knob and rotating it counterclockwise until it
"clicks: "On-of_' bar retracts into "rheostat" knob.

B. Photoionization Detector

1. Before attaching the probe, cheek the function switch on the
control panel to make sure it iS in the off position.

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

3. Turn the 6-position ftmetion switch to the hattet"_'check position.
The needle on the meter should read within or above the green
battery arc on the scale. If not, recharge the battery. If the red
indicator comes on, the batte_.l should be recharged.

4. Turn the function switch to any range setting. Look into the end
of the probe briefly to see if the lamp is on. It it is on, it will
give a purple glow. Do not stare into the probe for any length of
time, as UV light can damage your eyes. The instrument is now
ready for operation.

5. To zero the instrument, turn the function switch 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 upscale
deflection. Note: No zero gas is needed, since this is an
electronic zero adjustment. If the span adjustment setting is
changed after the zero is set, the zero should be rechecked and
adjusted, if necessary. _,Vait 15 to 20 seconds to ensure that the
zero ceadin¢ is stable. If necessary, readjust the zero.



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. Packaging

a. Place sample container, properly identified and with a sealed lid, zn
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 mater_al to
minimize the possibility of the container breaking.

d. Seal large bag.

e. Seal or close outside container.

Environmental samples may also 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.

2. Marking/Labeling

Sample containers must have a completed sample identificationtag, 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 aecordingl!_. No DOT marking and labelingis
required.

3. Shipping Papers

No DOT shipping papers are required.

4. Transportation

There are no DOT restrictionsof mode of transportation.

[A2-s]
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FORM#IHST-I

REVIEW RECEIPT

PROJECTHEALTHANDSAFETYPLAN

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

Job No. 01016-207-07

Project: Phase lib EnvironmentalInvestigation
Dew Line Sites,Alaska

Rev. No. 0 Date 07/24/84

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

Signed

Date
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PLAN FEEDBACK FORM

Problems with plan requirements:

Unexpected situations encountered:

Recommendations for future revisions:

PLEASE RETURN TO THE FIRMWIDE HEALTH AND SAFETY OFFICE - WP
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ACCm£NT REPORTFORH

I DO NOT USE FOR HOIOR VEH1CL£_JP_F_/ISOR' S R_PORTOF AC_ID[NT OR AIRCRAFT ACCIDENTS
IO FROH

TrLEPHO_ (include area code)

NA_ OF 1NJUREDOR IJ.L (MPLny£E

DAlE OF AccTnENI I IZHg OF AC_TnENI- [ £XACl LOCATION OF ACCmENI
I I

NARRAIIVE DESCRZPTIONOF AC_D_NI

NAIURE OF ILLI_S5 OR INJURY ANO PARI OF BOOY INVOLV_.D I L0Sl lLl_ YI_sFT M_T

PROBABL_DISABILITY (check one)

FATAL LOST IORK DAY WITH LOST MJRK OAY WITH NO LOST FZRST AZD
DAYS AHAY FROMkqORK_ DAYS OF RESTRICTED I _RK OAY ONLY

ACTIVITY

r-r r-r rT n
CQRRECILVEA_I_0N IA_gN BY REPORII.'_ UNIT

CORRECTIVEACIION [HA[ P_HALN5 TO m_ [/_-N (by wnma anO by _h"_enJ
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5IGNAIURE I DAI£
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