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PREFACE

Engineering-Science (ES) entered into an agreement with the HAZWRAP
Support Contractor office operated by Martin Marietta Energy Systems, Inc.
for the U.S. Department of Energy (DOE) to perform a Remedial Investigation
at the Minnesota Air National Guard Base, Duluth International Airport,
Duluth, Minnesota, to be submitted to the National Guard Bureau, Andrews Air
Force Base, Maryland. This investigation was initiated in July, 1988 under
Task Order Y02, General Order 18B-97387C, which is under DOE contract DE-
ACO05-840R21400, with Martin Marietta Energy Systems under Interagency
Agreement 1489-1489-A1. The overall objectives of this effort were to define
the magnitude, extent, direction, and rate of movement of identified
contaminants and to summarize the need for remedial actions based on an
assessment of risks to human health and the environment,.

This investigation was performed by Engineering-Science personnel from
the Oak Ridge, Tennessee office with oversight provided by Martin Marietta
Energy ‘Systems. Mr. Larry Janssen, of Martin Marietta Energy Systems was
the Technical Monitor for Lt. Col. Michael Washeleski of the National Guard
Bureau. Major Joel D. Manns, Minnesota Air National Guard Base, Duluth,
Minnesota, provided field support. Engineering-Science personnel included Mr.
Robert S. McLeod, P.E,, P.G., who served as Project Manager and Mr. John D.
Hardeman; P.G., who served as the Field Team Leader. Mr. Robert L. Thbem,
P.E. was the ES Technical Director for the project.

Engineering-Science wishes to acknowledge North Star Drilling, Little
Falls, Minnesota as the drilling and well installation subcontractor. Salo
Engineering, Duluth, Minnesota, provided professional surveying services. ES
Berkeley Laboratory, Berkeley, California; ES Atlanta Laboratory, Atlanta,
Georgia; MetaTrace, Inc., St. Louis, Missouri; NUS Corporation, Pittsburgh,
Pennsylvania; and IT Radiological Sciences Laboratory, Oak Ridge, TN provided
analytical laboratory services for sample analyses.

This work was accomplished between July 1988 and March 1989.

iii
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ENGINEERING-SCIENCE, INC.

RESEARCH AND DEVELOPMENT

LABORATORY

600 BANCROFT WAY
BERKELEY, CALIFORNIA 94710

(415) 841-7353

. Job No.:

Work Order No.:

OROO1

929

REVISED REPORT

- 37830

] "Client: ES oOak Ridge

i Attention: Bill Hayden

4 Address: 710 S. Illinois Avenue

] Suite F~103

3 Oak Ridge, Tn.
Project: Duluth ANGB

Sample Preparation Data

Attached are the analytical reports for the soil sample(s) received
by this laboratory on 8-30-88.

I
i
I
L
ll
I
I

Date*

Laboratory Client Date Date Date*
‘Sample No. Sample ID Test collected extracted analyzed 2nd col.
EI[88102186 DANGB-BG-MW32-8S1,2-3' AS-F  8-29-88 10-10-88
3 - 88102186 DANGB-~-BG-MW32-~-SS1,2-3’ BA-I 8§-29~88 10-20-88
- i} 88102186 DANGB-BG-MW32-S81,2~-3’ CD-F 8-29-88 10-20-88
" J§ 88102186 DANGB-BG-MW32-S8S1,2-3’ CR-F 8§-29-88 10-20~-88
: 88102186 DANGB-BG-MW32-S8S51,2-3/ HG-C 8-29-88 9-28-~-88
f 88102186 DANGB-BG-MW32-SS1,2-3’ PB-F 8-29-88 10-20-88
- 88102186 DANGB—BG—MW32—SSl,2-3’ 418.1 8-29-88 9-26-88 9-.27~-88
;. 88102186 DANGB-BG-MW32-SS1,2-3’ MOIS 8-29-88 9-07~-88
3 88102186 DANGB-BG-MW32-SS1,2-3" 8010 8~29-88 9-07-88 9-08-88
' 88102186 DANGB~-BG-MW32-SS1,2-3/ 8020 8§-29-88 9-07~-88 9-08-88
; - 88102186 DANGB-BG-MW32-SS1,2-3’ 8080 8~29-88 9-07~88 10-05-88
3 88102186 DANGB-BG~-MW32~SS1,2-~3’ 8270 8-29-88 9~-08~88 11-30-88
l * If applicable
89-DULUO601 1 CL~FRMO1
- ' A SUBSIDIARY OF THE PARSONS CORPORATION 2 4 8 5




Job No.: OR001

Work Order No.: 929

Project: Duluth ANGB
Sample Preparation Data

Laboratory Client Date Datex* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.
88102187DANGB-BG-MW32~-581,11-12’ AS-F 8-29-~88 10-10-88
88102187DANGB-BG-MW32~-SS1,11-12’ BA-I 8-29-88 10-20-88
88102187DANGB-BG-MW32~-SS1,11-12/ CD-F 8-29-88 10-20-88
88102187DANGB~BG-MW32~5S1,11~12’ CR-F 8-~29-88 10-20-88
88102187DANGB-BG~-MW32-SS1,11-12’/ HG-C 8~29-88 9-28-88
88102187DANGB-BG~-MW32-581,11-12’ PB-F 8-29-88 1.0-20-88
88102187DANGB-BG-MW32~-SS1,11~-12 418.1 8~-29-88 9-26-88 9-27-88
88102187DANGB-BG~-MW32-5S1,11-12/ MOIS 8-29-88 9-07-88
88102187DANGB-BG-MW32-SS1,11-12’ 8010 8-29-88 9-07-88 9-08-88
88102187DANGB~-BG~MW32-SS1,11-12’ 8020 8-29-88 9-07-88 9-08-88
88102187DANGB-BG-MW32-SS1,11-12/ 8080  8-29-88 9-07-88 10-05-88
88102187DANGB-BG-MW32-SS1,11~12’ 8270 8-29-88 9-08-88 10-17-88
88102188DANGB-BG~MW32~-SS3,19~-20’ AS~F 8-29-88 10-10-88
88102138DANGB~-BG~MW32-5583,19~20/ BA-~I 8§-29-88 10-20~-88
88102188DANGB-BG~MW32~SS53,19-20’ CD~F 8-29-88 10-20-88
88102188DANGB-~BG~-MW32-SS3,19~-20’ CR~F 8-29-88 10-20-88
88102188DANGB~BG~MW32~-S83,19-20’ HG-C 8-29-88 9-28-88
88102188DANGB~BG~MW32-SS3,19-20’ PB~F 8-29-88 10-20-88
88102188DANGB-BG~MW32-~S883,19-20" 418.1 8-29-88 9-26-88 9-27-88
88102188DANGB~BG~MW32~SS3,19-20/ MOIS 8-29-88 9--07-88
88102188DANGB~BG~MW32~S83,19-20/ 8010 8-29-88 9-07-88 9-08-88
88102188DANGB-BG~MW32-553,19-20’ 8020 8-29-88 9-07-88 9-08-88
88102188DANGB~BG~MW32-S83,19-20’ 8080 8-~-29-88 9-07-88 10-05-88
88102188DANGB~BG~-MW32-SS3,19=-20’ 8270 8-29-88 9-08-88 10-17-88
* If applicable

89-DULU0O601 2 CL~FRMO1




CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
SAMPLE NO(S).: 88082186-88082188
WORK ORDER NO,: 929

These soil samples were received at the ES Berkeley Laboratory
on 8-30-83, They were received cold and intact.

2497
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ENGINEERING-SCIENCE INC. PAGE 1
11/14/88

ANALYSIS REPORT

YORK ORDER NUMBER: 929 /fizi??;ﬁziéiézf’
T0B NUMBER : 2B0000000440 APPROVED BY

JORK ORDER DATE : 08/30/88 Lab Supervisor
REPORT DATA: CLIENT DATA:

iS 0AK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)
710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
JAXK RIDGE, TN 37830 OAK RIDGE, TN 37830

3ILL HAYDEN

¢ OF REPORT COPIES: 1

JONTRACT / PO # " 'OR001
2ONTACT : BILL HAYDEN
(615)-481-3920

PASK: 2, UNITS: mg/Kg

DANGB-BG,MW32, DANGB-BG,MW32, DANGB-BG,MW32,

Ss81,2-37 §82,11-12/ SS83,19-20"
TEST COMPOUND 88082186 88082187 88082188
ACID DIG SOIL NA NA NA
ARSENIC <&5.0E <5.0E <5.0E
3ARIUM 82.6 49.2 34.9
CADMITUM 9.8N 7.6N 6.8N
ZHROMIUM 46.8 23.0 22.8
{ERCURY <0.1 <0.1 <0.1
_E2D 6.3N 4.3N 2.9N

YD - Not Detected
A -~ Not Analyzed




ORK ORDER NUMBER: 929

WORK ORDER DATE 08/30/88

REPORT DATA: .
ES OAK RIDGE/DULUTH ANGB

OAK RIDGE, TN 37830
BILL HAYDEN

# OF REPORT COPIES: 1
CONTRACT / PO # : OROO1

TASK: 3, UNITS: mg/Kg

W TEST -COMPOUND

:18.1 PETROLEUM HYDROCARBONS
% MOISTURE

{ ND - Not Detected

JOB NUMEER ¢ ZB0000000440

710 S. ILLINOIS AVE. STE. S103

CONTACT : BILL HAYDEN-
(615)~481-3920
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11/14/88

ANALYSIS REPORT

ENGINEERING-SCIENCE INC.

APPROVED BY

PAGE 2

Lab Supervisor

CLIENT DATA:

ES 0AK RIDGE/DULUTH ANGB (

710 S. ILLINOIS AVE. STE. S103

OAK RIDGE, TN

DANGB-BG,MW32,
SS1,2-37
8808218

DANGB~BG,MW32,

§s2,11-~-12/
88082187

37830

134)

DANGB-BG,MW32,
S83,19-

20’

88082188
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ENGINEERING~SCIENCE INC.

JORK ORDER NUMBER: 929
JOB NUMBER ¢ 2B0000000440
JORK ORDER DATE : 08/30/88

REPORT DATA:

IS OAK RIDGE/DULUTH ANGB

710 S. ILLINOIS AVE. STE. S103
ODAK RIDGE, TN 37830

3ILL HAYDEN

i OF REPORT COPIES: 1

ZONTRACT / PO # : OROO1
ZONTACT :

BILL HAYDEN

11/14/88

ANALYSIS REPORT

APPROVED BY _J:f§z§251422§z;$<:-__~_

Lab” Supervisor

CLIENT DATA:

ES OAK RIDGE/DULUTH ANGB (
710 S. ILLINOIS AVE. STE.

OAK RIDGE, TN 37830

(615)~481-3920

TASK:

TEST COMPOUND

3ENZYI, CHLORIDE

3IS (2~-CHLOROETHOXY)METHANE
3IS (2-CHLOROISOPROPYIL)ETHER
3ROMOBENZENE
3ROMODICHLOROMETHANE
BROMOFORM

BROMOETHANE

CARBON TETRACHLORIDE
CHLORACETALDEHYDE

CHLORAL :
CHLOROBENZENE
CHLOROETHANE

CHLOROFORM

1-CHLOROHEXANE
2-CHLOROETHYL. VINYL ETHER
CHLOROMETHANE
“HLOROMETHYL METHYL ETHER
CHLOROTOLUENE
DIBROMOCHLOROMETHANE
DIBROMOMETHANE

1, 2-DICHLOROBENZENE
1,3~-DICHLOROBENZENE
1,4-DICHLOROBENZENE
DICHLORODIFLUOROMETHANE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1~DICHLOROETHYLENE
TRANS~1, 2-DICHLOROETHYLENE
DICHLOROMETHANE
1,2-DICHLOROPROPANE

. ND - Not Detected

4, UNITS: ug/Kg, GROUP 8010

DANGB-BG,MW32, DANGB-BG,MW32,

SS81,2-3'/ §s2,11-12/
88082186 88082187
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
'ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
4.1B 4.0B

ND ND

PAGE 3

134)
$103

DANGB-BG, MW32,
SS3,19-20"
88082188
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ENGINEERING-SCIENCE INC.
11/14/88 °

ANALYSIS REPORT FOR WORK ORDER NUMBER 929

DANGB~BG,MW32, DANGB-BG,MW32,

PAGE

DANGB-BG, MW32,
S53,19-20
88082188

ND
ND
ND

ND
ND
ND
ND-
ND
ND

4

S81,2-3' S82,11-12"
TEST COMPOUND 88082186 88082187
'1 ; 3-DICHLOROPROPYLENE ND ND
: 1,1,2,2-TETRACHLOROETHANE ND ND
‘ml,1,1,2-TETRACHLOROETHANE ND ND
'TETRACHLOROETHYLENE ND ND
1,1,1-TRICHLOROETHANE ND ND
1,1,2-TRICHLOROETHANE ND ND
TRICHLOROETHYLENE . . ND ND
TRICHLOROFLUOROMETHANE ND ND
TRICHLOROPROPANE ND ND
) |V INYL CHIORIDE ND ND
‘ND - Not Detected
] 2501




ENGINEERING-SCIENCE INC. PAGE 5

11/14/88
ANALYSIS REPORT
JORK ORDER NUMBER

. AZ
‘OB NUMBER ¢ 2B0000000440 APPROVED BY //// —
: 0

'ORK ORDER DATE 8/30/88 Lab Supervisor

‘EPORT DATA: CLIENT DATA:

'S OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)
‘10 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
)AK RIDGE, TN 37830 OAK RIDGE, TN 37830

3ILL HAYDEN

OF REPORT COPIES: 1

'OR001
BILL HAYDEN
(615)-481-3920

'ONTRACT / PO #
- ONTACT

- "ASK: 4, UNITS: ug/Kg, GROUP 8020
DANGB-BG,MW32, DANGB-BG,MW32, DANGB-BG,MW32,

Ss1,2-3" SS2,11-12 S53,19-20 —
- JEST COMPOUND 8808218 88082187 88082188
SENZENE ND ND ND
"HLOROBENZENE ND ND ND-
- ., 2-DICHLOROBENZENE ND ND ND
., 3=-DICHLOROEBENZENE ND ND ND
., 4-DICHLOROBENZENE ND ND ND
 JTHYL BENZENE ND ND ND
JOLUENE 28 47 31 :
{YLENES ND ND ND

ID - Not Detected




ENGINEERING-SCIENCE INC. PAGE
. 11/14/88

ANALYSIS REPORT

WORK ORDER NUMBER: 929 % %k_/
JOB NUMBER : ZB0000000440 APPROVED BY

WORK ORDER DATE 08/30/88 Lab Supervisor

i REPORT DATA: CLIENT DATA:
"ES OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)
710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
-OAK RIDGE, TN 37830 OAK RIDGE, TN 37830

BILL HAYDEN
'# OF REPORT COPIES: 1
lCONTRACT / PO # : OROOL
CONTACT : BILL HAYDEN
(615)-481-3920

ITASK: 4, UNITS: ug/Kg, GROUP 8080

, DANGB-BG,MW32, DANGB-BG,MW32, DANGB-BG,MW32,
, l Ss1,2-3" $82,11-12 SS3,19-20
TEST COMPOUND 88082186 88082187 88082188
- f8 ALDRIN ND ND ND
j ALPHA-BHC ND ND ND
- BETA-BHC ND ND , ND
- g DELTA-BHC ND ND ND
: .GAMMA-BHC ND ND ND
CHLORDANE ND ND ND
4,4"-DDD ND ND ND
4,4'-DDE ND ND ND
4,4'-DDT ND ND ND
DIELDRIN  ° ND ND ND
ENDOSULFAN I ND ND . ND
ENDOSULFAN II ND ND ND
"ENDOSULFAN SULFATE ND ND ND
ENDRIN ND ND ND
ENDRIN ALDEHYDE NA N2 NA
l‘HEPTACHLOR . ND ND ND
“HEPTACHLOR EPOXIDE - - ND ND ND
KEPONE NA NA NA
“METHOXYCHLOR ND ND ND
TOXAPHENE ND ND ND
PCB-1016 ND . ND ND
PCB-1221 ND ND ND
PCB-1232 ND ND ND
B pCB-1242 ND ND ND
- PCB-1248 ND ND ND
@ PCB-1254 ND ND ND
— lPCB-1260 ND ND ND

ND - Not Detected
lNA - Not Analyzed




ENGINEERING SCIENCE page 1 of 5
Priority Pollutant Analysis

Base Neutrals - SW 8270
Matrix: Soil

ate Rece .ved: August 30, 1988 Work Order: 929

ate Rep.cted: December 6, 1988 Job Number: OR001

JR: ES:0ak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
ddress: 710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

ab Number: ° 88082186 88082187
ample No,= DANGB-BG-MW32, DANGRB-BG-MW32,
$s1  2-3’ §s2 11-12'
ate Sampled: 08-29-88 08-29-88
ime Sampled: 14:50 15:30
ate Extracted: 09~08-88 09-08-88
ate Analyzed: 11-30-88 10-17-88
arcent Moisture: 8 12
ompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg
, 3-Dichlorobenzene 330 ND ND
,4-Dichlorobenzene 330 ND ND
exachloroethane 330 ND " ND
is(2-chloroethyl)ether 330 ND ND
,2-Dichlorobenzene 330 ND ND
-Nitrosodimethylamine 330 ND ND
is(2-chloroisopropyl)ether 330 ND ND
~Nitrosodi-n-propylamine 330 ND ‘ND
exachlorobutadiene 330 ND . ND
,2,4-Trichlorobenzene 330 ND "ND
itrobenzene 330 ND- ND
sophorone 330 ND ‘ND
aphthalene 330 ND ND
is(2-chloroethoxy)methane 330 ND ND
~Chloronaphthalene - 330 ND ND
2xXachlorocyclopentadiene 330 ND ND
cenaphthylene 330 ND ND
zenaphthene 330 ND ‘ND
imethyl phthalate 330 ND ND
,6-Dinitrotoluene 330 ND ND
luorene 330 ND ND
,4-Dinitrotoluene 330 ND ND
iethyl phthalate 330 ND ND
-Nitrosodiphenylamine 330 ND ND
exachlorobenzene 330 -ND ‘ND

= Compound was detected in the blank.




' Priority Pollutant Analysis page 2 of §
Base Neutrals - SW 8270
Matrix: Soil
l (continued)

|
[
E
K
r
[

Date Received: August 30, 1988 Work Order: 929
ate Reported: December 6, 1988 Job Number: ORO001
FOR: ES:0ak Ridge/Duluth ANGB ATTN: Mr., Bill Hayden
ddress: 710 S. Illinois Avenue Suite F-103
r Oak Ridge, Tennessee 37830
“ai.al> Number: 88082186 88082187
- Fample No.,: DANGB-BG-MW32, DANGB-BG-MW32,
ss1  2-3' ss2 11-12’
Date Sampleq: 08-29-88 08-29-88
ime Sampled: 14:50 15:30
ate Extracted: 09-08-88 09~08-88
Date Analyzed: ' 11-30-88 10-17-88
ercent Moisture: 8 12
Compound Detection - ANALYTICAL RESULTS
- Limits (dry weight)
l ug/kg ug/kg ug/kg
I Phenanthrene 330 ND ND
Etnthracene 330 ND ND
-@Pibutyl phthalate 330 ND ND
- Fluoranthene 330 ND ND
- gt -Chlorophenyl phenyl ether 330 ND ND
ifyrene 330 ND ND
- Butyl Benzyl phthalate 330 ND ND
- _Bis(2-ethylhexyl) phthalate 330 ND ND
ffhrysene 330 ND ND
@ -Bromophenyl phenyl ether 330 ND ND
- Benzo(a)anthracene 330 ND ND
- fDi-n-octylphthalate 330 ND ’ ND
Eenzo(b) fluoranthene 330 ND ND
= Benzo(k)fluoranthene 330 ND ND
“-gbenzidine 2000 ND ND
‘é, 3’-Dichlorobenzidine 660 ND ND
. Benzo(a)pyrene 330 ND ND
g Indeno(1,2,3-cd)pyrene 330 ND ND
ibenzo(a, h)anthracene 330 ND ND
f enzo(ghi)perylene 330 ND ND
; Benzyl Alcohol 660 ND ND
Compound was detected in the blank.

'y
1
1
1
1




Priority Pollutant Analysis Page 3 of 5
Base Neutrals -~ SW 8270
Matrix: Soil
(continued)

ate Received: August 30, 1988 Work Order: 929
ate Reported: December 6, 1988 Job Number: OR0O01
b} ol ES:0ak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden

idress: 710 S$. Illinois Avenue Suite F-103
Oak Ridge, Tennessee 37830

ab Number: 88082186 88082187
ample No,: DANGB-BG-MW32, DANGB-BG-MW32,
ssi 2-3’ ss2 11-12’

ate Sampled: 08-29-88 08-29-88
ime Sampled: 14:50 15:30
ate Extracted: 09-08-88 09-08-88
ate Analyzed: 11-30-88 10-17-88
srcent Moisture: 8 12
>mpound . Detection Analytical Results

Limits . (dry weight)

ug/kg ug/kg ug/kg
zetophenone . —-——% ND ND
1iline ——% ND ND
-Aminobiphenyl ——% ND ND
-Chloroaniline 660 ND ND
-Chloronaphthalene ——x% ND ND
ibenzofuran 330 ND ND
-Dimethylaminoazobenzene —-——% ND ND
,12-Dimethylbenz(a)anthracene --% ND ND
-,a-Dimethylphenethylamine --x ND ND
iphenylamine —-—x% ND ND
,2-Diphenylhydrazine —— ND ND
zhyl methanesulfonate ——% ND ND
~-Methylchiolanthrene ——% ND ’ ND
2thyl methanesulfonate ——% ND ND
-Methylnaphthalene 330 ND ND
-Naphthylamine ——% ND ND
-Naphthylamine —-—x% ND ND
-Nitroaniline 1600 ND ND
-Nitroaniline 1600 ND ND
-Nitroaniline 1600 ND ND
~Nitroso-di-n-butylamine ——% ND ND
-Nitrosopiperidine ——% ND ND
2ntachlorobenzene —-—% ND ND
2ntachloronitrobenzene —-—x% ND ND
aenacetin —% ND ND
-Picoline ——% ND ND
~onamide ——% ND ND
,2,4,5-Tetrachlorobenzene —— ND ND

EPA has not yet determined detection limits for these compounds.

= Compound was detected n the blank.




Priority Pollutant Analysis page 4 of 5
Pesticides and PCBs - SW 8270
Matrix: Soil

.Date Received: August 30, 1988 Work Order: 929
Date Reported: December.6, 1988 Jobh Number: OR0O1
OR: ES:0ak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S, Illinois Avenue Suite F-103
l Oak Ridge, Tennessee 37830
Lab Number: 88082186 88082187
' ample No,: DANGB-BG-MW32, DANGB~BG-MW32,
i ss1  2-3’ ss2  11-12’
ate Sampled: 08-29-~-88 08-29-88
Time Sampled: - 14:50 15:30
Bate Extracted: 09-08-88 09~08-88
ate Analyzed: 11-30-88 10-17-88
Percent Moisture: 8 12
Eompound " Detection ANALYTICAL RESULTS
) Limits (dry weight)
ug/kg ug/kg ug/kg
tlpha-BHC —-——x% ND ND
. Gamma-BHC ——% ND ND
~ 'Beta-BHC 660 ND ND
Eeptachlor 330 ND ND
- Delta-BHC 500 ND ND
ldrin 330 ND ND
] Eeptachlor epoxide 330 ND ND
‘Endosulfan I ——% ND- ND
Dieldrin 500 ND- ND
,4’-DDE 1000 ND ND
#Endrin - ND ND
Endosulfan II - ND ND
,4’-DDD 500 ND ND
,4’'-DDT 830 ND ND
Endosulfan Sulfate 1000 ND ND
ndrin aldehyde ——% ND ND
- Endrin Ketone ——% ND ND
hlordane 2000 ND ND -
Methoxychlor ——x% ND ND
oxaphene 2000 +» ND ND
roclor-1016 2000 ND ND
- Aroclor-1221 2000 ND ND
: roclor-1232 2000 ND ND
' Qroclor—lwgz 2000 ND ND
° TAroclor=1248 2000 ND ND
. ZAroclor-1254 2000 ND ND
: froclor-lzso 20090 ‘ND ND

'< EPA has not yet determined detection limits for these compounds.

E = Compound was detected in the blank.

2507




Priority Pollutant Analysis
Acid Extractables -- SW 8270
Matrix: Soil

ite Received: August 30, 1988
ite Reported: December 6, 1988
JR: ES:0ak Ridge/Duluth ANGB

idress:710 S, Illinois Avenue Suite F-103
Oak Ridge, Tennessee 37830

ab Number:
ample No.:

ite Sampled:’
ime Sampled:

ate Extracted:
ate Analyzed:
2rcent Moisture:

88082186
DANGB-BG
Ss1  2-3
08-29-88
14:50

09-08-88
11-30-88

page 5 of §

Work Order: 929
Job Number: OR001

ATTN: Mr, Bill Hayden

. - - . T S - S T A T VAt G et ey T e At e et S e . TR S T TUS G G s S T S s Sk e ek W e W S G R S D G Sk St S G P WD R Gt Gt G S S W G 00 S

Detection
Limits

ug/kg. ug/.

- ——— e 4 T G A S s = ke B G S = P e T St At e TR G et e S e D et S 4 G S S (i S S e A Ttk S S S G e e D Y T A B Y e St Gt S . e 0 S et St e e e G o S @

-Chlorophenol
~Nitrophenol

nenol

,4~Dimethylphenol
,4-Dichlorophenol
,4,6~-Trichlorophenol
-~Chloro-3-methylphenol
,4-Dinitrophenol
,6-Dichlorophenol
~Methyl-4,6-Dinitrophenol
antachlorophenol
-Nitrophenol

:mzoic Acid
<Methylphenol

- & 4-Methylphenol
,3,4,6-Tetrachlorophenol
.4,5-Trichlorophenol

Analyst

88082187
-MW32, DANGB~-BG-MW32,
! §S2 11-12°
08-29-88
15:30
09-08-88
10-17-88
12
ANALYTICAL RESULTS
(dry weight)
/kg ug/kg
ND ND
ND ND
-ND- ND
ND- ND
ND ND
ND- ND
ND ND
‘ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND

Laboratory Superv1sor

EPA has not yet determined detection limits for these compounds.

= Compound was detected in the blank.

JTE: Samples are discarded 30 days after results are reported unless

other arrangements are made,

to client or disposed of.at client expense

Hazardous samples will be returned




. ENGINEERING SCIENCE
) Priority Pollutant Analysis

Matrix: Soil

page 1 of S

l Base Neutrals - SW 8270

'ate Received: August 30, 1988
ate Reported: December 6, 1988
OR: ES:0ak Ridge/Duluth AnNGB

Work Order: 929
Job Number: OR001

ATTN: Mr, Bill Hayden

ddress: 710 S, Illinois Avenue Suite F-103
Oak Ridge, Tennessee 37830

lab Number:
Sample No.:
ate Sampled:
ime Sampled:
Date Extracted:

) late Analyzed:

ercent Moisture:

88082188
DANGB-~-BG~MW32-5S3 19-20’
08-29-88

16:01

09-08-88

10-17-88

14

—— - T - S Som e T S T T — - S — T s S A - S D > S — e o S S B . T T G g b b G et s S A e e ek S o G S G OO Gt S P SME S Sum SR Gt Gr

ANALYTICAL RESULTS

(dry weight)
ug/kg

— e T W V. BS TE GT S WEm f m e f Gm . T T S S S S AR Smm e Gvsh S b . e Smer Sen S e G G b S Gt G Ged St G SAP Ged GG G SE G S G S L S S G S S G — G — S S8 b S S G e S

I = Compound was detected in

ompound Detection

i Limit

ug/kg

', 3-Dichlorobenzene 330
,4-Dichlorobenzene 330
Hexachloroethane 330
is{2-chloroethyl)ether 330
Q, 2-Dichlorobenzene 330
N-Nitrosodimethylamine 330
is(2-chloroisopropyl)ether 330
i—Nitrosodi—n-—propylamine 330
exachlorobutadiene 330
1,2,4-Trichlorobenzene 330
itrobenzene 330
sophorone 330

. Naphthalene 330
] is(2-chloroethoxy)methane 330
‘—Chloronaphthalene 330
exachlorocyclopentadiene 330
Acenaphthylene 330
cenaphthene 330
imethyl phthalate 330
2,6-Dinitrotoluene 330
luorene 330
,4-Dinitrotoluene 330
iethyl phthalate 330
-Nitrusodiphenylamine 330
exachlorobenzene 330

the blank.

™)

s
>
33



Priority Pollutant Analysis page 2 of 5
Base Neutrals - SW 8270
Matrix: Soil
{(continued)

ate Received: August 30, 1988 Work Orxder: 929
ate Reported: December 6, 1988 Job Number: OR001
JR: ES:0ak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden

jdress: 710 S, Illinois Avenue Suite F-103
Oak Ridge, Tennessee 37830

ab Number: 88082188
ample No.: , DANGB-BG-MW32-~5SS3 19-20’
ite Sampled: 08-29-88
tme Sampled: 16:01
ate Extracted: . 09-08-88
ate Analyzed: 10-17-88
arcent Moisture: 14
smpound Detection ANALYTICAL RESULTS
Limit (dry weight)
ug/kg ug/kg
lenanthrene 330 ND
athracene 330 ND
ibutyl phthalate 330 ND
luoranthene 330 ND
-Chlorophenyl phenyl ether 330 ND
yrene 330 ‘ND
1tyl Benzyl phthalate 330 ND
is(2-ethylhexyl)phthalate 330 ND
arysene 330 ND
~-Bromophenyl phenyl ether 330 ND
snzo(a)anthracene 330 ND
i-n-octylphthalate 330 ' ND
2nzo(b)fluoranthene 330 ND
snzo(k)fluoranthene 330 ND
:nzidine 2000 ND
,3’-Dichlorobenzidine 660 ND
2nzo(a)pyrene 330 ND
adeno(1,2,2-cd)pyrene 330 ND
ibenzo(a,h)anthracene 330 ND
2nzo6(ghi)perylene 330 ND
2nzyl Alcohol 660 ND

= Compound was detected in the blank,




Priority Pollutant Analysis Page 3 of 5
Base Neutrals - SW 8270
Matrix: Soil

! (continued)
ate Received: August 30, 1988 Work -Order: 929

iate Reported: December 6, 1988 Job Number: OR001
or: ES:0ak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Avenue Suite F-103
' Oak Ridge, Tennessee 37830
Lab Number: 88082188
pample No.,: DANGB-BG-MW32-SS3 19-20’
.ate Sampled: 08-29-88
ime Sampled: 16:01
Date Extracted: 09-08-88
ate Analyzed: 10~-17-88
ercent Moisture: 14
ompound Detection Analytical Results
l . Limits (dry weight)
ug/kg ug/kg
lcetophen'\ne ——% ND
niline . ——% ND
- 4-Aminobiphenyl ——% -ND
,l—Chloroaniline 660 ND
~Chloronaphthalene ——% ND
Dibenzofuran 330 ND
=Dimethylaminoazobenzene —-—% ND
B ,12-Dimethylbenz(a)anthracene --x ND
a—,a-Dimethylphenethylamine ——% ND
iphenylamine —% ND
i, 2~-Diphenylhydrazine - ‘ND-
thyl methanesulfonate ——% :ND
- 3-Methylcholanthrene —-—x ND
" "Jethyl methanesulfonate ——% : ND
'—Methylnaphthalene 330 ND
i-Naphthylamine ——% ND
- gg-Naphthylamine —— ND
l-Nitroaniline 1600 ND
~Nitroaniline 1600 ND
~4-Nitroaniline 1600 ND-
=Nitroso-di-n-butylamine ——% ‘ND
~Nitrosopiperidine ——% ‘ND
Pentachlorobenzene =k ‘ND
gpentachloronitrobenzene —— ND
ghenacetin - ND
2-Picoline —_—— ND
apronamide —— ND
i ,2,4,5-Tetrachlorobenzene ——% ND

7 ' EPA has not yet determined detection limits for these compounds,

1 2517

Compound was detected in the blank,




Priority Pollutant Analysis page 4 of 5
Pesticides and PCBs - SW 8270
Matrix: Soil

ite Received: August 30, 1988 Work Order: 929
ate Reported: December 6, 1988 Job Number: OR001
JR: ES:0ak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden

ddress: 710 S. Yllinois Avenue Suite F-103
Oak Ridge, Tennessee 37830

ab Number: 88082188
ample No.: DANGB-BG-MW32-SS3 '19-20'
ate Sampled: 08-29-88
ime Sampled: 16:01
ate Extracted: 09-08-88
ate Analyzed: 10-17-88
2rcent Moisture: 14
smpound Detection - ANALYTICAL RESULTS
' " Limits (dry weight)
ug/kg ug/kg
lpha-BHC ——x ‘ND
amma-BHC ——% ND
2ta-BHC " 660 ND
sptachlor 330 ND
21ta-BHC 500 ND
Idrin 330 ND
2ptachlor epoxide 330 ND
adosulfan I - ND
ieldrin 500: ND
,4’'-DDE 1000 ND
adrin — ND
ndosulfan II —~—% ND
,4’-DDD 500 ND
,4’-DDT 830 NI
adosulfan Sulfate 1000 ND
adrin aldehyde —-—x% ND
adrin Ketone —— ND
Alordane 2000 ND
2thoxychlor - ND
>xaphene 2000 ND
~ roclor-1016 2000 ND
" roclor-1221 2000 ND
. roclor-1232 2000 ND
© roclor-1242 2000 ND
roclor-1248 2000 ND
. roclor-1254 2000 ND
. roclor-1260 2000 ND

EPA has not yet determined detection limits for these compounds.

Compound was detected in the blank.




Acid Extractables -—- SW 8270

l Priority Pollutant Analysis page 5 of S
Matrix: Soil

late Received: August 30, 1988 Work Order: 929
Date Reported: December 6, 193988 Job Number: ORO0OO01
!OR: ‘ES:0ak Ridge/Duluth ANGB ATTN: Mr., Bill Hayden
ddress: 710 S, Illinois Avenue Suite F-103
. Oak Ridge, Tennessee 37830
Lab Number: 88082188
lample No.: DANGB-BG-MW32~SS3 19-20'
ate Sampled: 08-29-88
‘Time Sampled: 16:01
ate Extracted: . 095-08-88
@ate Analyzed: 10~17-88
ercent Moisture: 14
.ompound Detection ANALYTICAL RESULTS
: Limits (dry weight)
ug/kg . ug/kg
'-Chlorophenol 330 ND
. 2-Nitrophenol 330 ND
- gkhenol 330 ND
i, 4-Dimethylphenol 330 ND
,4~-Dichlorophenol 330 ND
2,4,6~Trichlorophenol 330 ND
~Chloro-3-methylphenol 660 ND
,4-Dinitrophenol 1600 ND
2,6~Dichlorophenol ——% ND
~Methyl-4,6-Dinitrophenol 1600 ND
entachlorophenol 1600 ND
4-Nitrophenol 1600 ' ND

enzoic Acid 1600 " ND
—Methylphenol 330 ND
& 4-Methylphenol 330 ND
,6 Tetrachlorophenol —-——x% ND

2,
. l 5-Trichlorophenol 330 ND

422%2Zi22122?§L__

——————————————— /S ==
Analyst/ Laboratory Supervisor

EPA has not yet determined detection limits for these compounds.

Compound was detected in the blank.

OTE: Samples are discarded 30 days after results are reported unless
other arrangements are made, Hazardous samples will be returned
to client or disposed of at client expense,

-l Em e
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TENTATIVELY IDENTIFIED COMPOUNDS
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o0 . Sample Matrix: Se 1 /

' " s Coic. Unit: /k
Client: 3
A}é;re: Work Order No: 2—2
. Addr;ss‘ Lab Sainple ID: & gye
. ) Lab File ID: ¥'§ 0§/ 90 9, /0, R/TEIF,
Data Received: —
Dzte Extracted: ?—8’“—-3’?
' Date Analyzed: /o-17-88
e D) pe Dzia Renoried:
Project: ~ LULUTH Diiutica Factor: /
l # TiCs Fourd: 7 * Molsture: —
N B ' l l l |
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- = == Sumsssssssssssos=sososes | = ‘ =]
] . |
: b1 l padkino e s | 424 | &30 | |
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, | 3. l Arndiniaone I L3 & | 30 0 | |
- l { §° } ULt e | sy 77/7. | 2.0 00 | |
o . _MMM&%!_ML&.&A&J_JQ o4 | 630 | I
) I s' | N | o727 | 930 | |
! . . I UrSonnn | :_{3, 25 | 250 | |
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S | N —— P
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L2k Name: Lnaineeritva gc.‘d-«cc Contract: i a I3 !
[ (/.’ - a )
Lab Code: Case No.: _[2  sas No.: SDG No.:
Matrix: (soil/water) 5%,/ Lab Sanmple ID: §§982)8L KeAN),
Sample wt/vol: 30 (g/mL) Lab File ID: S 061}
Level: (low/med) ) $41) Date Received: ?’/30/3;5/
il o | 7lco

$ Moisture: not dec. ?é dec. Date Extracted: (&}/
Extraction: (SepF/Cont/Sonc) Senc Date Analyzed: _1//3¢ ng

GPC Cleanup: (Y/N) / pH: Dilution Factor: /

CONCENTRATION UNITS :/

Number TICs found: _ (3 "7 (ug/L or ug/Kg) w4 ',(’? o -

I B ! | | | -
| CAS NUMBER | ‘COMPOUND N2ME ] RT ] EST. CONC. | Q |
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
QC REPORT RO(S).: ICP-5-003u4-88
QC REPORT NO(S).:. AAF-S5-0034-88

A3 a reuwullt F extreme sample matrix interflerence, dilution was
raquired for sample analysis. The reporting limit and MDL for the
analyte{s) li.sted have increased as shown,

Analvte Reporting Limit MDL
Arseni: 10 mg/Kg 5.0 mg/Kg

The sampls uszed for QC analysis contzined concentrations equal to
or greater tnan four times the spike concentration. Dats are
reported unfl.zgged for the analyte(s): Lead. '

Samsle results for lead are reported from Furnace analysis for the
following Sample No(s).:

88082156, 88082161,
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO,: VGC-S-0050-88
QC REPORT NO.: VGC-S-0050-88B

Percent recoveries are out of ES Laboratory range.
analysis shows the laboratory to be in control.

2524

88-A1-DULUO164 1

A blank spike

CN-FRMO 1
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PESTICIDE MATRIX SPIKE/MATRIRX SPIKE DUPLICATE RECOVERY

SOIL
Job No: OR001 QC Report No.: 0CP-5-0035-88
QC Sample No.: 88082158
Client: ES Oak Ridge Level (Low/Med): Low
Attn: Bill Hayden Date Reported: 11-10-88
Address: 710 S. Illinois Avenue
Suite F-103
0ak Ridge, Tn. 37830
Project: Duluth ANGB Laboratory Supervisor Approval:
QC Report for Laboratory Sample No(s).: A&L{/ﬁ?zaﬁﬁt;é23F7:2>
88082156-88082163 ; )
88082186-88082188
88082250-88082254
Compournd Amount Sample Conc. MS Conc. MS 2 Qc
Added In Extract In Extract Rec. # Limits
(ng) (ug/Kg) (ug/Rg) Rec.
Lindane ) 3060 ND 113 111 46-127
Heptachlor 3060 ND 97.1 95 35-130
Aldrin 3060 ND 138 135% 34-132
Dieldrin 7640 ND 367 144% 31-134
Endrin 7640 ND- 346 135 42-139
4,47-DDT 7640 ND 398 136% 23-134
MSD Conc. QC Limits
In Extract MSD % MS % %
(ug/Rg) Rec. # Rec. # RPD # RPD ] REC
Lindane 94,9 93 111 17 50 46-127
Heptachlor 113 110 95 15 31 35-130
Aldrin 121 118 135% 13 43. 34-132
Dieldrin 344 135% 144% 6 38 31-134
Endrin 329 129 135% 5 45 42~139
4,47 -pDT 321 126 156% 21 50 23-134

## Column to be used to flag recovery and RPD values with an asterisk

* Values outside of QC limits

RPD: 0 out of 6 outside limits

outside limits

2528

Spike Recovéry: 5 out of 12
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Job No:
Client:

Attn:
Address:

Project:

PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

OROO1

ES Oak Ridge
Bill Hayden
710 S,
Suite F-103

Oak Ridge, Tn.

Duluth- ANGB

Illinois Avenue

37830

QC Report for Laboratory Sample No(s).:
88082156~-88082163
88082186~88082188
88082250-88082254

SOIL

QC Report No.:
QC Sample No,:
Level (Low/Med):
Date Reported:

0CP-5-0035-88B
Blank

Low

11-10-88

Laboratory Supervisor Approval:

ANy

[ 4

(4

Compound Amount Sample Conc. MS Conc, MS 7% Qe
Added- In Extract In Extract Rec, # Limits
(ng) (ug/Kg) (ug/Xg) Rec.
Lindane 2000 ND 55,5 83 46-127
Heptachlor 2000 ND 45,1 68 35-130
Aldrin 2000 ND 72.6 109 34-132
Dieldrin 5000 ND 259 156% 31-134
'Endrin 5000 ND 236 142% 42-139
4,47-DDT 5000 ND 232 139* 723?134
MSD- Conc. QC Limits
In Extract MSD 7 MS % %
(ug/Kg) Rec. # | Rec. f# RPD # RPD | REC
Lindane 68.4 103 83. 21 50 46-127
Heptachlor 46,2 69 -68 2 31 35-130
Aldrin 75.9 114 109 4 43 34-132
Dieldrin 302 181%* 156% 15 38 31-134
Endrin 272 163% 142% 14 45 42~-139
4,4”-DDT 258 155% 139* 11 50 23-134

## Column to be used to £lag recovery and RPD values with an asterisk
* Values outside of QC limits

RPD: O

Spike Recovery: 6

out of 6

88-A1-DULU0463- 1

out of 12

outside limits

2529

outside limits

PT-FRMO5




CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO.: OCP-S-0035-88
QC REPORT NO.: OCP-S-0035-88B

Analysis of matrix spikes samples resulted in high recoveries for
aldrin, dieldrin, endrin and DDT. Analysis of spiked blanks showed high
recoveries for the same compounds. The RPDs were good in both cases.
The data related to these analyses were closely examined. No errors or
problems were found.

Endrin aldehyde and Kepone were not recoverable because they were
removed by the alumina column clean-up- used on these samples,

5 88-A1-DULU0465 1 2530 CN-FRMO 1




et
Client: ' * @
Attn.ﬂ&mit RIS
D AR
Address‘ -
Project:

Date Extracted:

Date Analyzed (1):
Time Analyzed (1):
Instrument ID (1):

GG Column ID (1):

This Method Blank applies to the following samples,

OROO1

ns Oak Ridge
“Biil Havden
,710 S.
“Suite F-103

Oak Ridge, Tn.

Duluth ANGB

9-07-88
10-4-88
20:38
5890 #2
ov-1

_;,‘7?,3(- v i ¥ :7.' i s\s:ﬁ\)&v 'g.v},

Il1linois Avenue

37830 :

Lab Name:
Lab Sample No.:

ﬁatrix:

Level (low/med):
Extraction:
(SepF/Cont/Sonc):
Date Reported:

Date Analyzed (2):
Time Analyzed (2):
Instrument ID (2):

(2):

GC Column 1ID

MS and MSD.

Englnee14ng Sc1énce
Blank e

Soil S
Low

Sonc
11-11-88

EPA Sample Lab Sample Date Lab Sample Date
No. iD (1) Analyzed 1 ID (2) Anilyzed 2
- 88082156 10-04-83
- 88082157 10-04-88
- 88082158 10-05-88
- 83082159 10-05-88
- 83082160 10-05-88
- 83082161 10-05-88
- 88082162 19-05-88
- 83082163 10-05-88
- 835082186 10-05-88
- 85082187 10-05-88
- 36082188 10-05-388
- 86082250 10-05-88
- 8¢082251 10-05-88
- 89¢£082252 10-05-83
- 880562253 10-05-88

A
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
SAMPLE NO(S).: 88082186-88082183
WORK ORDER NO.: 929

These soil samples were received at the ES Berkeley Laboratory
on 8-30-88. They were received cold and intact.

Senple 88082186 (DANGB-BG-MW32,SS1,2-3") was initially analyzed
within holding time. The results showed low recoveries of some of
the surrogate spike. The sample extract was re—analyzed at a
later date, which was out of the holding time. This analysis
resulted in acceptable surrogate spike recoveries, No target
cozpounds were found in either analysis.

25633
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ames

CHECK

Contract:

2 Code: Case No.:
rument ID: carbopak

_Be1,82

i FILE ID:

'T ILE CONTINUING CALIBRATION

84S No.:

Calibration Date(s):

9/7/8%

Init. Calib. Date(s):q/?./%?s/ q/‘é/‘l%

FOUND

2nzyl chlorids

i (Z-choroethoy)
[hane
E -

{Z2—-chorol sopropyl
ther

»[mob enneEns:
‘;modichloram

comofarm _—

gprnomethana
bon tetrachloride,

nloroacetaldehyde
Ll orokenzene
| oroethana
% Oraform
=Chorohaiane

[hl orosthyvl
Poromathane

hloromschyl asthyl ethar_

Bm_,% p_Unlorotoluenes
Epromechleeonzthane
1

tomomethane

st hane

ot o e v

vinyl ether_

Dichl oroberzens

i _Dichlorobenzens
ichlorodifluormnethane
E__Di chlor, 2thane
‘W _Dichloroethane

L -Dichlorosthylene
pns_1,2_dichloroethylene
W-hloromsthane
y=_Dichloropropane

.:- _Dichl oropropylens_

E"‘ Dichlorobentens____
1]

1,2,2_Tetrachl orositane_

fF‘la-hluF”F‘huﬁE_
;t aChlﬂluﬁ‘HY}“ﬂ“ e
toroehhang_
Sy or st bans

4 cri ""@"’ly] 2
1cn'r;f:lna*: #hha
s

T e pet

1,.&,:.-

s g 4 e

RRF . RRFS0 %D
Q.08 100,00

04 100, OO
0, 24 100,00
1.17 1.06 ?.92
"J.S"é' ‘Q'-(:’E 11.'.4"
3. 48 3.11 10,97

0. 38 obie
4.58 4,59
ERR .

1.48 1.53 -2.,99
0., %8 .51 12,63
4,89 4,40 10017

93,09
-0,32
ERR

1.02 0,98 4,36
0. 04 100, OO0
0.4% Q.50 -0, 68
0.17 100, O0
4,04 4,23 -4,09
59.29 4,07 23.07
2.596 2.48 30,30
2.72 2.90 -4£.58
2.42 2.38 2.70Q
2.36 2.90 -5.92
Q.54 100, OO0
2.58 2.27 2.19
3.23 2.99 T.464
2.7 2,42 12,96
2.99 2,95 14,95
2,07 S.19 -£9.14
2.67 2.91 5.85
5.8 T 5.18 13,37
Fota? D& -5.53
4,51 4,65 -3.20
.10 Q.60 -5.54
3.43 B.09 11,11
S5.98 5.18 L G
4,32 . 34 —H.5~
) ?".‘ 20,07

13 o974

.43 ”.70 S, 023

2535




TILE CONTINUING -CALIBRATION  CHRECK

lame: ENGINEERING SCIENCE Contract:

Code: ___.__ Case No.: ____SAS No.: _. SDG No.:

rument 1D.:carbopak Calibration Datefs):ﬁ?(gyaa ‘
) a* ¢ Q 83
FILE ID: RRF S0 __81 Tt Calibs " /"/

FOUND RRF RRFSO %D
Tene _ 5.93 5.05% -14.88
orchenzens o A, 50 ) -2.82
_Dichiorobenzenc__ R.97 4,05 1.96
_Dichlorobenrene___ AT 4,48 -2,05
Dichorobenzene__ .- 3.83 3.57 -&6.75
yl Benrene N 3032 3.19 -3.90
wens__ - 3.79 3.B4¢ 1L.77

2,16 14,19 -T. 97

elhes
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E S 600 BANCROFT WAY

BERKELEY, CALIFORNIA 94710

ENGINEERING-SCIENCE, INC. (415) 548-7970

Job No.: ORO01

Client: ES 0ak Ridge
Attention: Bill Hayden
Address: 710 S, Illinois Avenue
Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANG3

Attached are the analytical reports for the water samples received
by this laboratory on 9-12-88.

Sample ‘Preparation Data

Laboratory Client Date Date* Date Date#*
Sample No. Sample ID Test collected extracted analyzed 2nd col.
88092330 DANGB-TB2 8010 9-07-88 9-14-88 9-16-88
38092330 DANGB~TB2 8020 9-07~-88 9-14-88 9-16-88
88092331 DANGB-FB4 3010 9-09-88 9-15-88 9-19-88
- gm 88092331 DANGB-F B4~ 802¢ 9-09-88 9-15-88 9-19-88
l 88092332 DANGB~FBS 8010 9-09-88 9-15-88 9-19-88
© 88092332 DANGB-FB5 8020 9~-09-88 9-15~88

88-A1-DULUO323 1 . CL-FRMO1
A SUBSIDIARY OF THE PARSONS CORPORATION 2 5 3 9

: l * If applicable




CASE 'NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
SAMPLE NO(S).: 88092330-88092332
WORK ORDER NO.: 963

These water samples were received at the ES Berkeley Laboratory
on 9-12-88., They were received cold and intact,

2540
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ENGINEERING-SCIENCE INC.
11/02/88

ANALYSIS REPORT

APPROVED BY AJWAQUQZL~A/KZ%ﬂ>\

WORK ORDER NUMBER: 963
JOB NUMBER : ZB0000000440
WORK ORDER DATE : 09/12/88

REPORT -

DATA:

ES OAK RIDGE/DULUTH ANGB

ILLINOIS AVE. STE. S103

710 S.
lOAK RIDGE, TN 37830

PAGE 1

Lab Supervisor

CLIENT DATA:
ES OAK RIDGE/DULUTH ANGB (

134)

710 S. ILLINOIS AVE. STE. S103

OAK RIDGE, TN 37830
BILL HAYDEN
I# OF REPORT COPIES: 1
CONTRACT / PO _# ¢ OROO1
QI CONTACT ¢ BILL HAYDEN
l (615)-481-3920
ITASK: 4, UNITS: ug/L, GROUP 8010
. DANGB-TB2 ‘DANGB-FB4 DANGB-FB5
B TEST COMPOUND- 88092330 88092331 88092332
BENZYL CHLORIDE ND ND ND
BIS (2-CHLOROETHOXY)METHANE ND ND ND
BIS (2=-CHLOROISOPROPYL)ETHER ND ND ND
BROMOBENZENE ND ND ND
- a2 BROMODICHLOROMETHANE ND ND ND
'BROMOFORM ND ND- ND
BROMOETHANE ND ND ND
-CARBON: TETRACHLORIDE ND ND ND
CHLORACETALDEHYDE ND ND ND.
B CHLORAL ND ND ND
CHLOROBENZENE. ND ND ND
CHLOROETHANE ) ND ND ND
CHLOROFORM ND 13 14
1-CHLOROHEXANE ND- ND ND
. m2~CHLOROETHYL VINYL ETHER ND ND ND
'CHLOROMETHANE ND ND _ND
JCHLOROMETHYL METHYL ETHER ND ND 'ND
~ CHLOROTOLUENE ND ND ND
lDIBROMOCHLOROMETHANE ND ND ND
‘@DIBROMOMETHANE ND ND ND
° 1,2-DICHLOROBENZENE ND ND ND
" ml,3-DICHLOROBENZENE ND ND ND
‘B ;4-DICHLOROBENZENE ND ND ND
~DICHLORODIFLUOROMETHANE ND- ND ND
1,1-DICHLOROETHANE ND ND ND
1,2-DICHLOROETHANE ND ND ND
1,1-DICHLOROETHYLENE ND ND ND
TRANS~1,2~DICHLOROETHYLENE ND ND ND
DICHLOROMETHANE 1.9B 2.5B 1.4B
1,2-DICHLOROPROPANE ND ND ND
2541




ENGINEERING-SCIENCE INC. PAGE 2
11/02/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 963

DANGB-TB2 DANGB~FB4 DANGB-FB5
TEST COMPOUND 88092330 88092331 88092332
1, 3-DICHLOROPROPYLENE ND ND ND
1,1,2,2~TETRACHLOROETHANE ND ND ND
1,1,1,2~TETRACHLOROETHANE ND ND ND
PETRACHLOROETHYLENE ND ND ND

1,1, 1-TRICHLOROETHANE ND ND ND

1,1, 2-TRICHLOROETHANE ND ND, ND
I'RICHLOROETHYLENE ND ND ND
I'RICHLOROFLUOROMETHANE ND ND ND
TRICHLOROPROPANE ND ND ND

VINYL CHLORIDE ND ND ND-

2542




, ENGINEERING-SCIENCE INC. PAGE 3
l 11/02/88

ANALYSIS REPORT

WORK ORDER NUMBER: 963

JOB NUMBER : ZB0000000440 APPROVED BY W/X%Anmk

WORK ORDER DATE : 09/12/88 " Lab Supervisor
lREPOR‘I‘ DATA CLIENT DATA:

ES OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB (  134)

710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

OAK RIDGE, TN 37830 OAK RIDGE, TN 37830

BILL HAYDEN
l:# OF REPORT COPIES: 1
CONTRACT / PO # : OROO1
,'CONTACT ¢ BILL HAYDEN
(615)-481-3920

, 'I'I'ASK: 4, UNITS: ug/L, GROUP 8020

DANGB-TB2 DANGB-FB4 DANGB-FB5
lTEST COMPOUND 88092330 88092331 88092332
BENZENE \ ND ND ND
CHLOROBENZENE ND ND ND
1,2-DICHLOROBENZENE ND ND ND
1,3-DICHLOROBENZENE ND ND ND
1,4-DICHLOROBENZENE ND ND ND
ETHYL BENZENE ND ND ND
- WOLUENE . ND ND ND
- _XYLENES : ND ND ND

2543
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Instrument ID:vocal

LAE FILE ID:=_3,4

“VOLATILE CONTINUING CALIBRATION
LabkName:
Lab Code:_" _ Cas=e No.:

CHECK

Contract:

SAS No.:

Calibration Date(s):_9/15 /gg
Init. Calib. Date(s):_ﬂlq/gg

COMFOUND

Benzyl chloride

bis (2-choroethoxy)
methane

bis (2-choroisopropyl
ether

Bromobenzene
Bromodichloromethane
Bromotorm

Bromomethane

Carbon tetrachloride
Chloroacetaldehyde
Chlorotenzene

Chloroetharne

Chloroform

1-Chorohexane_
2-Chloroethyl vinyl ether_
Chloromethane___
Chloromethyl methyl ether_
o_,m_,& p_Chlorotoluenes _
Dibromochloromethane
Dibromomethane.
1,2_Dichlorobenzene
1,3_Dichlorobenzene
1,4_Dichlorobenzene

Dichlorodifluormethane

1,1_Dichloroethane

1,2 _Dichloroethane
1,1_Dichloreethylene
trans_1,2_dichloroethylene
Dichloromethane
1,2_Dichloropropane
1,3_Dichloropropylene
1,1,2,2_Tetrachloroethane_
1,1,1,2_Tetrachloroethane_
Tetrachloroethylene
1,1,1_Trichlorocethane
1,1,2_ Trichloroethane
Trichloroethylene
Trichlorofluormethane
Trichloropropane

Vinyl chloride

RRF
4.56
0.12

0.12
3.08
4.57.
3.13
0.43
4.72
0.07
1.33

0.73
3.99
0.82
0.12
1,84
0.02
3.34
4,22
3.06
2,04
1.7%
1.70
0.54
2.70
3.29
1.64
2,69
2,98
3.01

0.47

3.38

4,83
4,55
2.64
4.42
3.90

0.88
3.08

1.84

2IAT

RRFEO0

4.35

2,59
4.00
2,46
1.82
1.56
1.53

2.14
2.85
1.18
2,13
1.84
2.55
0.40
3,17
3.73
3,89
2.27
3,55
3,29
0.64

2,55

4D
4,62
100.00

100.00
17.23
14,16

4,45

100.00
13.06

100.00

9,77

100.00
11.41
36,31

100,00

100.00

100.00
22.56

5.26
19,64
10,70
10,64
10.03

100.00
20.90
13.26
27.97
20.95
38,14
15.41
15.33

6.28
22.76
14.59
14,15
19.61
15.58
27.23
17.23

100.00




Engineering Science Labouratory - Berkeley, CA
VOLATILE CONTINUING CALIBRATION CHECK

Instrument ID.: Vbca£7
Ca}ihration Date(s): Q/lsv/gg

LAE FILE 1D: 3 :ﬁnl\aw(l\j = g/ [2%
COMFOUND RF RF&0 4D
Benzene 215,93
4,93 4,318681 -12.40

Chlorobkenzene 243,13
4,65 4,862437 4,%7

1,2_Dichlorobenzene 193 .4813
4,64 3,873626 -16.5%2

1,3 _Dichlorobkenzene 215,1098
. 3.99 4,302197 7.82

1,4 Dichorobenzene ' 170.6047%
3.2 3.412087 6.63

Ethyl Benzene . 19,0659
2.98 3.181318 6,76

Toluene 185 .4395
B 3.54 3,708791 4,77

Xylenes_ ) 522,9281
- 9.87 10.4585¢ 5.96

Surropnate response:
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ENGINEERING-SCIENCE, INC.

600 BANCROFT WAY
BERKELEY, CALIFORNIA 94710
(415) 548-7870

Job No.: OROO1
Client: ES 0Oak Ridge
Attention: Bill Hayden
Address: 710 S. Illinois Avenue
l Suite F-103
Oak Ridge, Tn. 37830
' Project: Duluth ANGB
. Attached are the analytical reports for the water samples received
R by this laboratory on 9-13-88.
I Sample Preparation Data
) Laboratory Client Date Date# Date Date*
- | Sample No. Sample 1D Test collected extracted analyzed 2nd col.
- 88092348 DANGB—-4-MW9-GW1 BA-1 9-11-88 10-09-88 '
88092348 DANGB-4-MWI-GW1 CD-F 9-11-88 10-24-88
-88092348 DANGB-4-MW9-GW1 CR-F 9-11-88 11-02-38
88092348 DANGB~4-419-Ci1 PB-F 9-11-88 10-26~-88
- 88092348 DANGB—-4~-MW9~GH ). 418.1 9-11-88 9-28-88 10-05-88 )
) rl88092348 DANGB—-4~MW9~GW1 8010 9-11-88 9-20-88 9-16-88
88092348 DANGB-4-MW9-GIW1 8020 9-11-88 9-20--83 9-16-88
¢ T 88092349 DANGB~4-GW4B-GW1  BA-I 9~11-88 10-09~88
- ) 88092349 DANGB-4-GW4B~GW1 CD-F 9-11-88 10-24--88
© 'J 88092349 DANGB-4~GW4B~GW1  CR~F 9-11-88 11~02~-88
< '88092349 DANGB-4-GW4B~GW1 PB~-F 9-11-83 10-26-88
88092349 DANGB~4-GW4B-GW1 418.1 9-11-88 9-28-88 10-05-88
' 88092349 DANGB-4-M14B-GH1 8010 9-11-88 9~20~88 9~°4-88
- - 88092349 DANGB-4-4U4B~CU 1 8020 9-11-88 9-20-88
. 88092350 DANGB~BR4 BA-I 9-11-88 10~09-88
- B 88092350 DANGB-BR4 CD~F 9-11-88 10~24-88
g 38092350 DANGB~BR4 CR~-F 9-11-88 11-02-88
¢ 88092350 DANGB-BRA PB-F 9~11-88 10~26-88
. 88092350 DANGB~BR4 418,1 9-11-88 9-28-88 10-05-88
, | 88092350 DANGB ~BR4 8010 9-11-88 9-15-88 9-19-88
i 88092350 DANGB~BR4 8020 9-11-88 9-~15-88
" .aw 88092351 DANGB-TB4 8010 9~-07~-88 9-15~-88 9-19-88
- 88092351 DANGB-TB4 8020 9-07-88 9~15-88
. "™ 98092352 DANGB-FB7 8010 9-11-88 9-~15-88 $--19~838
o - 88092352 DANGB-FB7 8020 9-11-88 9-15-88
: fR 88092353 DANGB~FBS 3010 9-11-88 9-15-88 9~19-88
© ¥ 88092353 DANGB-FBS 8020 9-11-88 9-15-88
l * If applicable
: - 88-A1-DULU0412 1 CL-FRMO1
; ' A SUBSIDIARY OF THE PARSONS CORPORATION 2551




ES

‘ENGINEERING-SCIENCE, INC.

600 BANCROFT WAY
BERKELEY, CALIFOANIA 94710
(415) 548-7970

Job No.: OROO1
Client: ES Oak Ridge
Attention: Bill Hayden
Address: 710 S, Illinois Avenue
Suite F-103
Oak Ridge, Tn. 37830
Project: Duluth ANGB

Attached are the analytical reports for the water samples received
by this laboratory on 9-13-88,

Sample ‘Preparation Data

Laboratory

' I
' \ . , L i
[ [ . T ,
L, . , . FEEN L L , .
. — ) ‘ ‘ :

Client Date Date* Date Date%*
‘Sample No. Sample ID Test collected extracted analyzed 2nd col.
88092348 DANGB-4-MW9-GW1 BA-1 9-11-88 10-09-88
88092348 DANGB-4-MW9-GW1 CD~F 9-11-88 10~24-~88
88092348 DANGB-4-MW9-GW1 CR-F 9-11-88 11-02-88
88092348 ‘DANGB~4-MW9~GW1 PB-F 9-11-88 10-26-88
88092348 DANGB-4-MW9-GW1 418,1 9-11-88 9-28-88 10-05-88 ]
88092348 DANGB-4-MW9-GW1 8010 9-11-88 9-20-88 9~-16-88
88092348 DANGB-4-MW9-GW1 8020 9-11-88 9-20-88 9-16-88-
88092349 DANGB-4~-GW4B-GW1 BA-1 9-11-88 10~-09-88
88092349 DANGB-4~GW4B=GW1 CD-F 9-11-88 10-24-88
88092349 DANGB-4-GW4B-GW1 CR-F 9-11-88 11-02-88
88092349 DANGB-4~GW4B-GW1 PB-F 9-11-88 10-26-88
88092349 DANGB-4-GW4B-=GW1 418.1 9~11-88 9-28-88 10-05-88
88092349 DANGB~4-~MW4B—-GW1 8010 9-11-88 9-20~-88 9-16-88
88092349 DANGB-4-MW4B-GW1 8020 9-11-88 9-20~-88
-88092350 DANGB-BR4 BA-I 9-11-88 10-09-88
88092350. DANGB-BR4 CD-F 9-11-88 10-24-88
88092350 DANGB-BR4 CR-F 9-11-88 11-02-88
88092350 DANGB-BR4 PB~F 9-11-88 10-26-88
-88092350 DANGB~BR4 418.1 9-11-88 9-28-88 10-05-88
: 7889?2350: DANGB~BR4 8010 9-11~-88 9-15-88 9-19-88
88092350 DANGB-BR4 8020 9-11-88 9-15-88
: 786992351 DANGB~-TB4 8010 9-07-88 9-15-88 9-19-88
88092351 DANGB~TB4 8020 9-07-88 9-15-88
88092352 DANGB~FB7 8010 9-11-88 9-15-88  9-19-88
88092352 DANGB~FB7 8020 9-11-88 9-15-88
88092353. DANGB-FB8 8010 9-11-88 9-15-88 9-19-88
88092353 DANGB-FB8 8020 9-11-88 9-15-88
88-A1-DULUO412 1 CL-FRMO1 -
-A SUBSIDIARY OF THE PARSONS CORPORATION 2 5 5 2 &

-
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
SAMPLE NO(S).: 88092348-88092353
WORK ORDER NO.: 969

These water samples were received at the ES Berkeley Laboratory
on 9-13-88. They were received cold and intact.

“ 88-A1-DULUO413 1 2b53 CN-FRMO2




ENGINEERING~SCIENCE INC. PAGE 1
11/03/88
ANALYSIS REPORT
JORK ORDER NUMBER: 969 /~§é9 P .
JOB NUMBER : 2B0000000440 APPROVED BY N7
JORK ORDER DATE : 09/13/88 ~— 7 Lab Supervisor
{EPORT DATA: CLIENT DATA:
38 0AK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)
710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
JAK RIDGE, TN 37830 OAK RIDGE, TN 37830
3ILL HAYDEN
{ OF REPORT COPIES: 1
JONTRACT / PO # : OROO1
ZONTACT : BILL HAYDEN
‘ (615)-481~3920
"ASK: 2, UNITS: mg/L
DANGB-4-MW9 -~ DANGB-4~GW4B-  DANGB-BR4
GW-1 GW-1
"EST COMPOUND 88092348 88092349 88092350
+«CID DIG FLAME NA NA NA
s\CID DIG FURNACE NA NA NA
3ARIUM 0.09B <0.05 <0.05
>ADMIUM 0.0025 BY 0.00318 <0.001
HROMIUM <0.002 0.00228 <0.002
LEAD <0.005 <0.005 <0.005

A - Not Analyzed

ID - Not Detected




ENGINEERING-SCIENCE INC. PAGE 2
I 11/21/88
ANALYSIS REPORT

ORK ORDER NUMBER: 969 4“ /U@/L

OB NUMBER : 2B0000000440 APPROVED BY i) AND N

WORK ORDER DATE : 09/13/88 Lab Supervisor
hEPORT DATA: CLIENT DATA:

S O0AK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

AK RIDGE, TN 37830 OAK RIDGE, TN 37830

BILL HAYDEN

# OF REPORT COPIES: 1

CONTRACT / PO # ¢+ OROO1

CONTACT : BILL HAYDEN
(615)-481-3920

erSK: 3, UNITS: mg/L

DANGB~4~-MW9- DANGB-4-GW4B- DANGB-BR4
' GW-1 GW-1
TEST COMPOUND 88092348 88092349 88092350
I4 18.1 PETROLEUM HYDROCARBONS <1.5 <1l.5 <1.5

ND - Not Detected

s ..
™0
2]
oy
ot




ENGINEERING-SCIENCE INC. PAGE
11/03/88

ANALYSIS REPORT

JORK ORDER NUMBER: 969 ‘

JOB NUMBER : ZB0000000440 APPROVED BY ,47{4/2&v¢4&27>s
JORK ORDER DATE : 09/13/88 ““fab Supervisor
REPORT DATA: CLIENT DATA:

3S 0AK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB (  134)
10 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
)AK RIDGE, TN 37830 OAK RIDGE, TN 37830

3ILL HAYDEN

: OF REPORT COPIES: 1

SONTRACT / PO #
SONTACT

OROO1
BILL HAYDEN
(615)-481-3920

SK: 4, UNITS: ug/L, GROUP 8010

DANGB-4-MW9- DANGB-4-GW4B-  DANGB-BR4 DANGB-TB4 DANGB- FB7 DANGB- FB8

GW-1 GW-1
.ST COMPOUND 88092348 88092349 88092350 88092351 88092352 88092353
‘NZYL CHLORIDE ND ND KD ND ND ND
S (2-CHLOROETHOXY)METHANE ND ND ND ND ND ND
$ (2-CHLOROISOPROPYL)ETHER ND ND ND ND ND ND
OMOBENZENE ND ND ND ND ND ND
"OMOD T CHLOROMETHANE ND ND ND ND ND ND
10MOFORM ND ND ND ND ND ND
{OMOETHANE ND ND ND ND ND ND
\RBON TETRACHLORIDE ND ND ND ND ND ND
iLORACETALDEHYDE ND ND ND ND ND ND
JLORAL ND ND ND ND ND ND
1LOROBENZENE ND ND ND ND ND ND
iLOROETHANE ND ND ND ND ND ND
‘LOROFORM ND ND 15 ND 15 15
CHLOROHEXANE ND ND ND ND ND ND
CHLOROETHYL VINYL ETHER ND ND ND ND ND ND
LOROMETHANE ND ND ND ND ND ND
LOROMETHYL METHYL ETHER ND ND ND ND ND ND
LOROTOLUENE ND ND KD ND ND ND
BROMOCHLOROMEHANE ND ND ND WD ND ND
BROMOMETHANE ND ND KD ND ND ND
2-DICHLOROBENZENE ND ND ND ND ND ND
3-DICHLOROBENZENE ND ND ND ND ND ND
4-DICHLOROBENZENE ND ND ND ND ND ND
CHLOROD I FLUOROMETHANE ND ND ¥D ND ND ND
1-DICHLOROETHANE ND ND ND ND ND ND
2-DICHLOROETHANE ND ND ND ND ND ND
1-DICHLOROETHYLEMNE L No ND Np Ne Ne
ANS-1,2-DICHLOROETHYLENE ND ND KD ND ND ND
CHLOROMETHANE 0.378 0.508 1.68 2.08 1.6B 2.18
2-DICRLOROPROPANE ND ND ND ND ND ND

- Not Detected

2056




TEST COMPOUND

l-,3'D ICHLOROPROPYLENE

1,1,2,2- TETRACHLOROETHANE
1,1,2- TETRACHLOROETHANE
*TRACHLOROETHYLENE
,1,1-TRICHLOROETHANE
1,1,2- TRICHLOROETHANE
ICHLOROETHYLENE
1CHLOROFLUOROME THANE
TRICHLOROPRUPANE

iINYL CHLORIDE

ND - Not Detected

ENGINEERING-SCIENCE INC.
11703788

ANALYSIS REPORT FOR WORK ORDER NUMBER 969

DANGB-4 - MW9-
GW-1
88092348

.........................................................................................

ND
ND

ND
ND
ND
ND
ND
ND
ND

DANGB-4-GW4B-
GW-1
88092349

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

DANGB-BR4 DANGB-TB4
88092350 88092351
ND ND

ND ND

ND ND

ND ND

ND ND

ND ND

ND ND

ND ND

ND ND

ND ND

2587

DANGB- FB7

88092352

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PAGE 4

DANGB-FBS

88092353

ND
KD
ND
ND
ND
ND
HD
ND
ND
ND




ENGINEERING-SCIENCE INC.
11/03/88

ANALYSIS REPORT

JORK ORDER NUMBER: 969

OB NUMBER ¢ ZB0000000440
IORK ORDER DATE : 09/13/88
REPORT DATA:

i3S OAK RIDGE/DULUTH ANGB

10 S. ILLINOIS AVE. STE. S103
JAK RIDGE, TN 37830

3ILL HAYDEN

: OF REPORT COPIES: 1

JONTRACT / PO # : OROO1

ONTACT : BILL HAYDEN
(615)-481-3920

SK: 4, UNITS: ug/L, GROUP 8020

DANGB -4 -MW9- DANGB-4-GW4B

GW-1 GW-1
.ST COMPOUND 88092348 88092349
:NZENE 3.2 ND
{LOROBENZENE ND WD
2-DICHLOROBENZENE ND ND
3-DICHLOROBENZENE ND ND
4-DICHLOROBENZENE ND ND
"HYL BENZENE ND ND
JLUENE ND ND
’LENES 2.7 ND

- Yot Detected

APPROVED BY

CLIENT DATA:

OAK RIDGE, TN

- DANGB-BR4

88092350

PAL 3
7
AZ{AO&EH4/{7KNA§
“Lab Supervisor
ES OAK RIDGE/DULUTH ANGB (  134)
710 S. ILLINOIS AVE. STE. S1rZ
37830
DANGB- T84 DANGB- FB7 DANGE -« 53
88092351 88092352 88092353
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND

2558

..........................................................................................




' ENGINEERING-SCIENCE INC. PAGE
. 11/21/88
. ANALYSIS REPORT
I WORK ORDER NUMBER: 969 //* DB g
B JOB NUMBER : 2B0000000440 APPROVED BY AL o 77
- WORK ORDER -DATE : 09/13/88 Lab- Supervisor
’I REPORT DATA: CLIENT DATA:
B ES 0AK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB (  134)
7 710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
" @ OAK RIDGE, TN 37830 OAK RIDGE, TN 37830
; l BILL HAYDEN
© 4 OF REPORT COPIES: 1
l CONTRACT / PO # : OROO1
©  -CONTACT : BILL HAYDEN .
r l . (615)-481-3920 ~
B rask: 3, UNITS: mg/L
DANGB-4 -MW9 - DANGB-4-GW4B-  DANGB-BR4
3 ‘ GW-1 GW-1 o
- % TEST COMPOUND 88052348 88092349 88092350
l 418.1 PETROLEUM HYDROCARBONS <1.5 <1.5 <1.5
' ND - Not Detected

2559
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CASE. NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO.: ICP-W-0050-88

The Relative Percent Difference is not calculated for Barium since
the sample values are less than five times the reporting limit,
Acceptable RPD in this case is defined as duplicate values within one
detection limit of each other.
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E a 600 BANCROFT WAY
BERKELEY, CALIFORNIA 94710
l ENGINEERING-SCIENCE, INC. {415) 548-7970
l Job No.: OROO1
l Client: ES Oak Ridge
Attention: Bill Hayden
Address: 710 S, Illinois Avenue
l Suite F-103
Oak Ridge, Tn. 37830
l Project: Duluth ANGB
Attached are the analytical reports for the soil samples received
' by this laboratory on 8-22-88,
' Sample Preparation Data
Laboratory Client Date Date* Date Date*
Sample No, Sample ID Test collected extracted analyzed 2nd col.
86082043 DANGB-4-11W22-SS1 BA-1 8-20-88 9-19-88
88082043 DANGB~4-MW22~5S1 CD-F 8-~20-88 9-19-88
88082043 DANGB~4-MW22~SS1 CR-F 8-20-88 9-19-88
88082043 DANGB-4-MW22-=SS1 PB-F 8~-20-88 10~04-88/10-05-88
88082043 DANGB-4-MW22-5S1 418.1 8-20-88 9-15-88 9-15-88
88082043 DANGB~-4-MW22-8S1 MOIS 8-20-88 8-31-88
88082043 DANGB-4-MW22-SS1 8010 8-20-88 8-31-88 9-02-88
88082043 DANGB-4-MW22-S851 8020 8-20-88 8-31-88 8-31-88
88082043 DANGB=-4~-}M}422-5S1 8080 §-20-88 8-31-88 10-03-88
88082044 DANGB~4~MW22-5S52 BA-I 8-20-88 9-19-88
88082044 DANGB~4-MW22-5S52 CD-F 8~20-88 9-19-88
88082044 DANGB-4~-MW22-5S52 CR-F 8-20-88 9-19-88
88082044 DANGB~4-MW22-5S2 PB-F 8-20-88 10-04~88/10-05-88
88082044 DANGB~4-MW22~-552 418.1 8-20-88 9-15-88 9-15-88
88082044 DANGB~4-MW22-5S52 MOIS 8-20-88 8-31-88
88082044 DANGB-4-MW22-5S2 8010 8-20-88 8-31-88 9-02-88
88082044 DANGB—-4~MW22~5S2 8020 8-20-88 8-31-88 8-31-88
- 88082044 DANGB~-4-MW22-5S2 8080 8-20-88 8-30-88 10-03-88
l* If applicable
88-A1-DULU0728 1 s CL-FRMO1
. A SUBSIDIARY OF THE PARSONS CORPORATION 2 i) "7 }




ES

ENGINEERING-SCIENCE, INC.

600 BANCROFT WAY
BERKELEY, CALIFORNIA 84710
(415) 548-7970

Job No.:

Project:

OROO1

Duluth ANGB

Sample Preparation Data

Laboratory Client Date Date* Date Date*

Sample No. Sample iID Test collected extracted analyzed 2nd c°1.44l

88082045 DANGB-4-MW22-8S3 BA~-I 8-20-88 9-19-88

88082045 DANGB-4-MW22-SS3 CD-F 8-20-88 9-19-88

88082045 DANGB—-4-MW22~553 CR~F 8-20-88 9-19-88 l

88082045 DANGB-4-MW22-SS3 PB-F 8-20-88 10~04-88/10-05~88

88082045 DANGB-4-}MW22-583 418,.1 8-20-88 9-15-88 9-15-88

88082045 DANGB~4-MW22-SS3 MO1S 8-20-88 8-31-88 I

88082045 DANGB~4-MW22-583 8010 8-20-88 9-01-88 9-02-88

88082045 DANGB-4-MW22-5S3 8020 8-20-88 9-01-88 9~01-88

88082045 DANGB~4-11W22-8S3 3080 8-20-88 8-30-88 10-03-88

88082046 DANGB-4-MU21-5S1 BA-T 8-20-88 9-19-88 I

88082046 DANGB—-4-MW21-SS1 CD-F 8-20-88 9-19-88

88082046 DANGB-4-MW21-SS1 CR-F 8~20-88 9-19-88

88082046 DANGB-4-)W21-581 PB-F 8-20-88 10-04~88/10~05-88 l

88082046 DANGB~-4-Miy21-8S1 418.1 8-20-88 9-15-88 9-15-88 .

88082046 DANGB-4-M\w21-5S1 MOIS 8-20-88 9-02-88

88082046 DANGB-4-MW21-8S1 8010 8-20-88 9~01-88 9-02-88 I

88082046 DANGB-4-MW21-851 8020 8-20-88 9-01-88 9-01-88

88082046 DANGB—-4-MW21~SS1 8080 8-20-88 8-30-88 10-03-88 10-03-88

88082047 DANGB-4-MW21-882 BA-I 8-20-88 9-19-88

88082047 DANGB~4-MW21-882 CD-F 8-20-88 9-19-88 I

88082047 DANGB-4-MW21-5S2 CR-F 8-20-88 9-19-88

88082047 DANGB~4-MW21-582 PB-F 8-20-88 10-04-88/10-05-88

88082047 DANGB-4-MW21-552 418.1 8-20-88 9-15-88 9-15-88 I

88082047 DANGB-4-}NW21i~552 MOIS 8-20-88 8-31-88

88082047 DANGB-4-MW21-582 8010 8~20-88 9-01-88 9-02-88

88082047 DANGB-4-MW21-882 8020 8-20-88 9-01-88 9-01-88 |}

88082047 DANGB-4-MW21-882 8080 8-20-88 8-31-88 10-03-88 |

* If applicable I
88~A1-DULU0728 2 CL-FRMO1 l
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E ﬁ 600 BANCROFT WAY

BERKELEY, CALIFORNIA 94710
ENGINEERING-SCIENCE, INC. (415) 548-7970
Job No.: OR0O1
Project: Duluth ANGB

Sample Preparation Data

kl
:
:

: | Laboratory Client Date Date* Date Date*
- aa Sample No. Sample 1D Test collected extracted analyzed 2nd col,
- 88082048 DANGB-4-MW21-SS3 BA-1 8-20-88 9-19-88
. 88082048 DANGB-4-MW21-SS3 CD-F 8-20-88 9-19-88
i g 38082048 DANGB-4-MW21-583 CR-¢ 8-20-88 9-19-88
: ) 88082048 DANGB-4-MW21-5S3 PB-F 8-20-88 10-04-88/10-05-88
" 88082048 DANGB-4-MW21-5S3 418.1 8-20-88 9~15-88 9-15-88
- 88082048 DANGB-4-MW21-583 MOIS 8-20-88 8-31-88
-l 88082048 DANGB-4-MW21-SS3 8010 8-20-88 9-01-88 9-~02-88
- @ 88082048 DANGB-4-MW21-SS3 8020 8-20-88 9-01-88 9-01-88
- 88082048 DANGB-4-MW21-SS3 8080 8-20-88 8-30-88 10-03-88
[ 88082049 DANGB-4-1P21-552 BA-I 8-20-88 9-19-88
-} 88082049 DANGB-4-MP21-552 CD-F 8-20-88 9-19-88
= 838082049 DANGB-4-MP21-5S2 CR-F 8-20-88 9-19-88
f o 88082049 DANGB-4-MP21-SS2 PB-F 8-20-88 10-04-88/10-05-88
- |l 88082049 DANGB-4-MP21-58S2 418.1 8-20-88 9-15-88 9-15-88
L 38082049 DANGB-4~MP21-582 MOIS 8-20-88 8-31-88
= 88082049 DANGB-4-MP21-552 8010 8-20-88 9-01-88 9-02-83
- 88082049 DANGB-4-MP21-SS2 8020 8-20-88 9-01-88 9-01-88
-8 88082049 DANGB-4-MP21~-5S52 8080 8-20-88 8-30-88 10~-03-88
* 1f applicable
1
3 88-A1-DULU0728 3 CL-FRMO1
I A SUBSIDIARY OF THE PARSONS CORPORATION 2 5‘7 3




CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
SAMPLE NO(S).: 88082043-88082049
WORK ORDER NO.: 894

These soil samples were received at the ES Berkeley Laboratory

on 8"22-880

They were received cold and intact.

Due to a suspected interelement matrix interference, all cadmium
data at levels reportable by ICP analysis (21 mg/KG dry wt.) are
potentially false positives. This is being investigated and
follow-up will be provided when available,

88-A1-DULUQ729 1

CN~-FRMO2
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ENGINEERING-SCIENCE INC.
12/27/88

PAGE 1

ANALYSIS REPORT

-

RK ORDER NUMBER: 894 Y B

8 NUMBER : 280000000440 APPROVED BY -~ "/ Y Coremrm
WORK ORDER DATE : 08/22/88 Lab Superv ;or

PORT DATA: CLIENT DATA:

0AK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB (  134)
710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. $103

K RIDGE, TN 37830 OAK RIDGE, TN 37830
iu HAYDEN
# OF REPORT COPIES: 1
tumcr / PO # : OROOY

RTACT 2 BILL HAYDEN

(615)-481-3920
lSK: 2, UNITS: mg/Kg
DANGB4-MW22-SS1 DANGB-4-MW22-  DANGB-4-MW22-  DANGB-4-MW21-  DANGB-4-MW21-  DANGB-4-HW21-

l 8-19-88 §s2 $S3 $s1 ss2 sS3

ST COMPOUND 88082043 88082044 88082045 88082046 88082047 88082048

ID DIG SOIL NA NA NA NA NA NA

RIUM 91.7* 85.6% 39,1 58.3 * 67.8 49. 1%

DHIUM 0.328 1.0 € 9.7 10.8% 10.9% 10.7+1E
CHROMIUM 1.0 36.8 26.7 30.1 33.1 39.4
'AD 6.55* 5.9* 2.9* 5.4% 7.3%s 3.2
b
'A- NOT APPLICABLE
ND - Not Detected

NIk

' «24
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ENGINEERING-SCIENCE INC. PAGE 2
12/27/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 894

SK: 2, UNITS: mg/Kg

DANGB-4-MP21-

ss2

ST COMPOUND 88082049
1D DIG SOIL NA

RIUN 61.0
OMIUN 10.4*NE
ROMIUM 34.3

AD 3.8%

- NOT APPLICABLE

- Not Detected

23
&
N

v




ENGINEERING-SCIENCE INC.
12714788

PAGE 3

“___—____________
|

- ANALYSIS REPORT
[ RK ORBER NUMBER: 894
08 NUMBER : 280000000440

WORK ORDER DATE : 08/22/88

APPROVED BY ﬂ/(/«f%mm

Lab Supervisor

REPORT DATA:
S 0AK RIDGE/DULUTH ANGB
710 S. ILLINOIS AVE. STE. S103

AK RIDGE, TN 37830
ILL HAYDEN

CLIENT DATA:

ES OAK RIDGE/DULUTH ANGB ¢  134)
710 S. ILLINOIS AVE. STE. S103
OAK RIDGE, TN 37830

# OF REPORT COPIES: 1

lONTRACT / PO # : OROOt
ONTACT ¢ BILL HAYDEN

(615)-481-3920

ASK: 3, UNITS: mg/Kg

DANGB4 -MW22-5S1

DANGB-4-MW22-

DANGB-4-MW22-

DANGB-4-MW21-

DANGB-4-MW21-

DANGB-4-MW21-

8-19-88 ss2 $s3 sst $s2 $83
EST COMPOUKD 88082043 88082044 88082045 88082046 88082047 88082048
5 18.1 PETROLEUM HYDROCARBONS 530 <100 ¥ <100 <100 <100 <100
; MOISTL ¢, 73.6 21.8 10.5 1.7 19.3 7.2

v 2 A M I Y L AT v

EATE L] s St e

A R

D - Not Detected

G oy

2577

Gl R ..

T T




ENGINEERING-SCIENCE INC.
12/14/88

ANALYSIS REPORT FOR WORK ORDER NUMBER

SK: 3, UNITS: mg/Kg

DANGB-4-MP21-
$s2
iST COMPOUND 88082049
.8.1 PETROLEUM HYDROCARBONS <100
MOISTURE 19.2

- Not Detected

894

PAGE 4



ENGINEERING-SCIENCE INC, PAGE 5
12/14/88

ANALYSIS REPORT

RK ORDER NUMBER: 894
!EB NUMBER : 280000000440 APPROVED BY \
RK ORDER DATE : 08/22/88 Lab Supervisor
'EPORT DATA: CLIENT DATA:
S OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)
710 S. ILLINOIS AVE, STE. S103 710 S. ILLINOIS AVE. STE. S103
AK RIDGE, TN 37830 OAK RIDGE, TN 37830
iILL HAYDEN

# OF REPORT COPIES: 1
lONTRACT / PO # : OROO1
ONTACT : BILL HAYDEN
(615)-481-3920
lASK: 4, UNITS: ug/KG, GROUP 8010

DANGB4-MW22-SS1 DANGB-4-MW22-  DANGB-4-MW22-

l 8-19-88 $52 ss3
EST COMPOUND 88082043 88082044 88082045
ENZYL CHLORIDE ND ND ND
ils (2-CHLOROETHOXY JMETHANE ND ND ND
1S (2-CHLOROISOPROPYL)ETHER  ND ND ND
BROMOBENZENE ND ND ND
ROMOD I CHLOROMETHANE ND ND ND
lROMOFORM ND ND ND
ROMOETHANE ND ND ND
CARBON TETRACHLORIDE ND ND ND
HLORACETALDEHYDE ND ND ND
HLORAL ND ND ND
CHLOROBENZENE ND ND ND
CHLOROETHANE ND ND ND
HLOROFORM ND 1.1 0.56
-CHLOROHEXANE ND ND ND
2-CHLOROETHYL VINYL ETHER ND ND ND
HLOROMETHANE ND ND ND
l:LOROMETHYL METHYL ETHER ND ND ND
LOROTOLUENE ND ND ND
D1BROMOCHLOROMETHANE ND ND ND
[ BROMOMETHANE ND ND ND
',Z-DICHLOROBENZENE ND ND ND
1,3-BICHLORG . "NZENE ND ND ND
,4-DICHLOROBENZENE ND ND ND
"CHLORODIFLUOROMETHANE ND ND ND
,1-DICHLOROETHANE ND ND ND
1,2-DICHLOROETHANE ND ND ND
1-DICHLOROETHYLENE ND ND ND
ANS-1,2-DICHLOROETHYLENF ND D un
CHLOROMETHANE 178 4,68 6.0B
1,2-DICHLOROPROPAKE ND ND ND
lo - Not Detected
-
WAL

i -

DANGB-4-MW21-
ss1
88082046

6.78

DANGB-4-MW21-
§s2
88082047

DANGB-4-MW21-
ss3
88082048

MD
2.88
ND

PR



ENGINEERING-SCIENCE INC. PAGE 6
12/14/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 894

DANGB4-MW22-SS1 DANGB-4-MW22-  DANGB-4-MW22-  DANGB-4-MW21-  DANGB-4-MW21-  DANGB-4-MW21-

8-19-88 §s2 $s3 ss1 $s2 ss3

.ST COMPOUND 88082043 88082044 88082045 88082046 88082047 88082048
.3-DICHLOROPROPYLENE ND ND ND ND ND ND
1,2,2-TETRACHLOROETHANE ND ND KD ND ND ND
1,1,2-TETRACHLOROETHANE ND ND ND ND ND ND
‘TRACHLOROETHYLENE ND ND ND ND ND ND
1,1-TRICHLOROETHANE ND ND ND ND ND ND
1,2-TRICHLOROETHANE ND ND KD ND ND ND
*1CHLOROETHYLENE . ND ND ND ND ND ND
21 CHLOROFLUOROME THANE ND ND ND ND ND no
*ICHLOROPROPANE ND ND ND ND ND NG
.NYL CHLORIDE ND ND ND ND ND KD

- Not Detected

x>
(31
&)
D




ENGINEERING-SCIENCE INC.
12/14/88

PAGE 8

ANALYSIS REPORT

RK ORDER NUMBER: 894
08 NUMBER ¢ ZB0000000440
RK ORDER DATE : 08/22/88

APPROVED BY

(N sefrvo

Lab Supervisor

S

EPORT DATA:

S OAX RIDGE/DULUTH ANGB

710 S. ILLINOIS AVE. STE. §103
OAK RIDGE, TN 37830

ILL HAYDEM

CLIENT DATA:

ES OAK RIDGE/DULUTH ANGB (  134)
710 S. ILLINOIS AVE. STE. S103
OAK RIDGE, TN 37830

# OF REPORT COPIES: 1

ONTRACT / PO #
ONTACT

: OROO1Y
: BILL HAYDEN
(615)-481-3920

ASK: 4, UNITS: ug/KG, GROUP 8020

DANGB4-MW22-SS1 DANGB-4 -MW22-

DANGB-4-MW22-

DANGB-4-MW21-

DANGB-4-HW21-

DANGB-4-MW21-

8-19-88 $s2 ss3 $S1 §s2 §S3
EST COMPOUND 88082043 88082044 88082045 88082046 88082047 88082048

ENZENE ND ND ND ND 11 ND
‘HLOROBENZENE ND ND ND ND ND ND
,2-DICHLOROBENZENE ND ND ND ND NC ND
1,3-DICHLOROBENZENE ND ND ND ND ND ND
,4-DICHLOROBENZENE ND ND ND ND ND ND
THYL BEMZENE ND ND ND ND ND ND

OLUENE 120 100 830 330 120 53
YLENES ND KD ND ND ND ND

N N EEm N . A

D - Not Detected

R E- A G

>

£
o
| SN




ENGINEERING-SCIENCE INC. PAGE 7
12/14/88

ANALYSTS REPORT FOR WORK ORDER NUMBER 894

SK: 4, UNITS: ug/KG, GROUP 8010

DANGB-4-MP21-

§s2
.ST COMPOUND 88082049
:NZYL CHLORIDE ND

S (2-CHLOROETHOXY )METHANE ND
S (2-CHLOROISOPROPYL)ETHER ND

‘OMOBENZENE ND
10MOD ICHLOROMETHANE ND
J0MOFORM ND
'OMOETHANE ND
\RBON TETRACHLORIDE ND
{LORACETALDEHYDE ND
{LORAL ND
{LOROBENZENE ND
{LOROETHANE ND
ILOROFORM ND
CHLOROHEXANE ND
-CHLOROETHYL VINYL ETHER ND
iLOROMETHANE ND
iLOROMETHYL METHYL ETHER ND
ILOROTOLUENE ND
BROMOCHLOROMETHANE ND
BROMOMETHANE ND
2-DICHLOROBENZENE ND
3-DICHLOROBENZENE ND
4-DICHLOROBENZENE ND
CHLOROD I FLUOROMETHANE ND
1-DICHLOROETHANE ND
2-DICHLOROETHANE KD
1-DICHLOROETHYLENE ND
*ANS-1,2-DICHLOROETHYLENE ND
CHLOROMETHANE 2.78
2-DICHLOROPROPANE ND
3-DICHLOROPROPYLENE ND
1,2,2-TETRACHLOROETHANE ND
1,1,2-TETRACHLOROETHANE ND
TRACHLOROETHYLENE ND
1,1-TRICHLOROETHANE ND
1,2-TRICHLOROETHANE ND
ICHLOROETHYLENE ND
" ICHLOROFLUOROMETHANE ND
ICHLOROPROPANE ND
NYL CHLORIDE ND

- Not Detected

4
\




ENGINEERING-SCIENCE INC. PAGE
12/14/88

ANALYSIS REPORT FOR WORK ORDER HUMBER 894

ASK: 4, UNITS: ug/KG, GROUP 8020

DANGB-4-MP21-

$s2
EST COMPOUND 88082049
ENZENE 10
‘HLOROBENZENE ND
,2-DICHLOROBENZENE ND
1,3-DICHLOROBENZENE ND
+4-D 1 CHLOROBENZENE ND
’THYL BENZENE ND
OLUENE 32
XYLENES 4.1

Sl S

D - Hot Detected

o .
ro
&34
pe
0




ENGINEERING-SCIENCE INC. PAGE 10
12/14/88

ANALYSIS REPORT

JRK ORDER NUMBER: 894

)B NUMBER : ZB0000000440 APPROVED BY 0[;}533L«/»;::t51=§

IRK ORDER DATE 08/22/88 Lab Supervisor
(PORT DATA: CLIENT DATA:

3 OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB (  134)
0 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S$103

X RIDGE, TN 37830 OAK RIDGE, TH 37830

LL HAYDEN

OF REPORT COPIES: 1

NTRACT / PO # : OROO1

INTACT s BILL HAYDEN
(615)-481-3920

SK: 4, UNITS: ug/Kg, GROUP 8080

DANGB4-MW22-SS1 DANGB-4-MW22-  DANGB-4-MW22-  DANGB-4-MW21-  DANGB-4-MW21-  DANGB-4-MW21-

8-19-88 ss2 §s3 ss1 ss2 $S3
‘ST COMPOUND 88082043 88082044 88082045 88082046 88082047 88082048
ORIN ND ND ND ND ND ND
FHA-BHC ND ND ND ND ND ND
TA-BHC ND ND ND ND ND ND
LTA-BHC ND ND ND ND ND ND
{MMA-BHC ND KD ND ND KD ND
iLORDANE ND ND ND ND ND ND
4'-pbD ND ND ND ND ND ND
4'-DDE ND ND ND ND ND ND
4'-DDT ND ND ND 19 ND ND
ELDRIN ND ND ND ND ND ND
iDOSULFAN 1 ND ND ND ND ND ND
DOSULFAN 11 ND ND ND ND ND ND
DOSULFAN SULFATE ND ND ND ND ND ND
DRIN ND ND ND ND ND ND
{ORIN ALDEHYDE KA NA NA NA NA NA
“PTACHLOR ND ND ND ND ND ND
PTACHLOR EPOXIDE ND ND ND ND ND ND
.PONE NA NA NA NA NA NA
THOXYCHLOR ND ND ND ND ND ND
JXAPHENE ND ND ND ND ND ND
B-1016 ND ND ND ND ND ND
:8-1221 ND ND ND ND ND ND
:B-1232 ND ND ND ND ND ND
:B-1242 ND ND ND ND ND ND
'B-1248 ND ND ND ND ND ND
'B-1254 ND ND ND ND ND ND
B-1260 ND ND ND ND ND ND

- Not Detected

1 - Not Ana1yzed

o
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ENGINEERING~SCIENCE INC. PAGE 11
12/14/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 894

ASK: 4, UNITS: ug/Kg, GROUP 8080

DANGB-4-MP21-

ss2

EST COMPOUND 88082049
LORIN ND
‘LPHA-BHC ND
ETA-BHC ND
DELTA-BHC ND
AMMA-BHC ND
HLORDANE ND
,4"-DDD ND
4,4"-DDE ND
,44-DDT ND
'mwmu ND
ENDOSULFAN 1 KD
ENDOSULFAN 11 ND
lnoosuum SULFATE ND
NDRIN ND
ENDRIN ALDEHYDE NA
EPTACHLOR KD
'EPTACHLOR EPOXIDE ND
EPONE NA
METHOXYCHLOR ND
OXAPHENE ND
'CB-1016 ND
€8-1221 ND
PCB-1232 ND
CB-1242 ND
CB-1248 ND
PCB-1254 ND

iCB- 1260 ND

ND - Not Detected
'A - Not Analyzed

&
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
SAMPLE NO(S).: 88081969-88031976, 88082043-88082049
SAMPLE NO(S).: 88082099-88082101, 88082102-38082104
SAMPLE NO(S).: 88082130-88082133, 88082146-88082148
QC REPORT NO,: 1ICP-S~0028-88
QC REPORT NO.: 1ICP-S-0031-88

Due to a suspected interelement matrix interference, all cadmium
data at levels reportable by ICP analysis (Ol mg/XG dry weight)
are potentially false positives. This is being investigated and
follow~up will be provided when available,

$8-A1-DULUGT792 | CN-F2M02
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PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

SOIL
Job No: OROO1 QC Report No.: 0CP-5-0032-88
QC Sample No.: 38082004
Client: ES Qak Ridge Level (Low/Med): TLow
Attn: Bill Hayden Date Reported: 12-27-88
Address: 710 S. Illinois Avenue
Suite F-103
Oak Ridge, Tn. 37830
Project: Duluth ANGB Laboratory Supervisor Approval:
‘ / 1-' ¢
QC Report for Laboratory Samplz No(s).: /ihé@étyﬁ4z31%:>
88082043-88082049 i
Compound Amount Sample Conc. MS Conc. MS % QcC
Added In Extract In Extract Rec., # Limits
(ng) (ug/Kg) (ug/Kg) Rec.,
Lindane 2280 ND 49.3 65 46-127
Heptachlor 2280 ND 102 135% 35-130
Aldrin 2280 ND 263 347%* 34-132
Dieldrin 5690 ND 1425 752% 31-134
Endrin 5690 ND 247 130 42-139
4,47 -pDT 5690 ND 646 341% 23-134
MSD Conc. QC Limits
In Extract MSD % HS 7% %
(ug/Xg) Rec. # | Rec. # RPD # RPD | REC
Lindane 47.6 63 65 4 50 46-127
Heptachlor 93.0 123 135 9 31 35-130
Aldrin 238 314% 347% 10 43 34-132
Dieldrin 1246 658% 752% 13 38 31-134
Endrin 200 105 130 21 45 42-139
4,47 -DDT 627 331% 341% 3 50 23-134

# Column to be used to flag recovery and RPD values with
* Values outside cf QC limits

RPD: 0 out of 6 outside limits

Spike Recovery: 6 out of 12 outside limits

88-A1-DULUO780 1

an asterisk

PT-FRMO5




PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

SO1IL
Job No: OR0O01 QC Report No,: 0CP-S5-0032-88B
QC Sample No.: Blank
Client: ES Oak Ridge Level (Low/Med): Low
Attn: Bill Hayden Date Reported: 12-27-88
Address: 710 S, Illinois Avenue
Suite F-103
O0ak Ridge, Tn. 37830
Project: Duluth ANGB Laboratory Supervisor Approval:
QC Report for Laboratory Sample No(s).: 52&64ﬁ23437§?%ﬂ::5
88082043-88032049
Compound Anount Sample Conc. MS Conc., MS % Qc
Added In Extract In Extract Rec. Limits
(ng) (ug/Kg) (ug/Kg) Rec.
Lindane 2000 0 59.6 89 46-127
Heptachlor 2000 0 62.8 94 35-130
Aldrin 2000 0 61.9 93 34-132
Dieldrin 5000 0 86.6 52 31-134
Endrin 5000 0 47.8 29 42-139
4,47 -DDT 5000 0 156 94 23-134
MSD Conc. QC Limits
In Extract USD % MS % 7
(ug/Xg) Rec. # | Rec. # RPD # RPD | REC
Lindane 56.5 85 89 5 50 46-127
Heptachlor 57.9 87 94 8 31 35-130
Aldrin 57.4 86 93 8 43 34-132
Dieldrin 181 109 52 71% 38 31-134
Endrin 161 97 29 68* 45 42-139
4,47 -DDT 166 100 54 6 50 23-134

## Column to be used to flag recovery and RPD values with an asterisk

* Values outside of QC limits

Spike Recovery: 0

out of 6

88-A1-DULUO781 1

out of

outside limits

12 outside limits

595

PT-FRMOS
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PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
SO1L
Job No: OROO} QC Report No.: 0CP-S~-0032-88
QC Sample No.: 88082047
Client: ES Ozk Ridge Level (Low/Med): Hed
Attn: Bill Hayden Date Reported: 11-10-88
Address: 710 S, Illinois Avenue
Suitz F-103
Ozk Ridge, Tn. 37830
Project: Duluth ANGB Laboratory Supervisor Approval:
QC Report for Laboratory Sample No(s).: ;ﬁab4f2fboq/{2§??:;
88082047, 88082043
Compound Amount Sample Conc. MS Conc, MS % QC
Added Iin Extract In Extract Rec, # Limits
(ng) (ug/Kg) (ug/Xg) Rec.
Lindane 1249 ND 1250 101 46-127
Heptachlor 1240 ND 1340 108 35-130
Aldrin 12%) ND 1390 112 34-132
Dieldrin 3109 ND 3640 117 31-134
Endrin 3109 ND 3350 108 42-139
4,4 -DDT 3100 ND 3030 98 23-134
¥SD Conc. QC Limits
in Extract MSD % MS 7% 4
(ug/Xg) Rec, # | Rec. # RPD # RPD | REC
Lindane 1220 98 101 2 50 46-127
Heptachlor 1330 107 108 1 31 35-130
Aldrin 1340 109 112 4 43 34-132
Dieldrin 3680 119 117 1 38 31-134
Endrin 3230 104 108 4 45 42-139
4,47 -DDT ) 3180 103 98 5 50 23-134
1

# Column to be useé to flag recovery and RPD values with an asterisk

* Values outside of QC limits
RPD: 0

Spike Recovery: 0

out of 6

OO0 At mrry rin =

‘out of

outside limits

12 outside limits

2596




PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

l SOIL
Job No: OROO01 QC Report No.: 0CP-S-0032-38B
QC Sample No.: Blank
Client: ES Oak Ridge Level (Low/Med): Mad
Attn: Bill Hayden Date Reported: 11-10-88
Address: 710 S. Illineis Avenue
I Suite F-103
Oak Ridge, Tn. 37830
lPrOJect Duluth ANGB Laboratory Supervisor Approval:
QC Report for Laboratory Sample No(s). IW')»/‘/.,//Z?N
' 88082043, 83082047
Compound Anount Szmple Conc. MS Conc. MS / Qc
Added In Extract In Extract R_ec. Limits
! (ng) (ug/Xg) (ug/Xg) Rec,
Lindane 2000 ND 59.6 89 46-127
Heptachlor 2000 ND 62.8 94 35-130
Aldrin 2000 ND 61.9 93 34-132
iDieldrin 5000 ¥D 86.6 52 31-134
| Endrin 5000 ND 47.8 29% £2-139
.4,4’-DDT 5000 ND 156 94 23-134
’ MSD Conc. 0C Limits
In Extract HMSD 7 MS % yA
I (ug/Xg) Rec., # | Rec. # RPD # RPD | REC
iLindane 56.5 85 89 5 50 46-127
Heptachlor 57.9 87 94 8 31 35-130
lAldrin 57.4 86 93 8 43 34-132
Dieldrin 181 109 52 7% 38 31-134
lEndrin 161 97 29% 68% 45 42-139
- 4,47-DDT 166 100 94 6 50 23-134
. # Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits
lRPD: 2 out of 6 outside limits
lSpike Recovery: 1 out of 12 outside limits
0 L3
l 88-A1-DULU04SS 1 2397 PT-FRM0S
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO.: OCP-S-0032-88
QC REPORT NO.: OCP-S-0032-88B

The low level matrix spike sample required dilution for analysis.
This evoked a large amount of inaccuracy in measuring spike recovery,
particularly for aldrin, dieldrin and DDT. When spiked blanks were
analyzed, recoveries for all spiked compounds were within EPA QC
guidelines, but RPD”s were poor for dieldrin and endrin.

Although the high level matrix spikes met EPA QC guidelines,
analysis of spiked blanks showed one low recovery for endrin and high
RPDs for endrin and dieldrin.

The data associated with these analyses were closely examined. No
analytical errors were found.

Endrin aldehyde and Kepone were not recoverable because they were
removed by the alumina column clean-up used on these samples.

The quality control sample for this batch is from a different
project.

88-A1-DULU0560 1 CN-FRMO1
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PESTICIDE METHOD BLANK SUMMARY

o mm wm mE mm m mm ER Em Am Gm S o N Ec A Em

Job No.: OROOL Lab Name: Engineering Science
Lab Sample Yo.: Blank

Client: ES 0Oak Ridge
Attn: Bill Hayden Matrix: Soil
Address: 710 S. Illinnis Avenue Level (low/med): Med

Suite F-103 Extraction:

Oak Ridge, Tn. 37830 (SepF/Cont/Sonc): Sonc

Date Reported: 11-11~-88
Project: Duluth ANG3
Date Extracted: 8-31-88
Date Analyzed (1): 9-27-88 Date Analyzed (2):
Time Analyzed (1): 05:06 Time Analyzed (2):
Instrument 1D (1): 5890 {2 Instrument ID (2):
GG Column ID (1): oOvV-l GC Column ID (2):
This Method Blank applies to the following samples, MS and MSD.,
EPA Sample Lab Sample Date Lab Sample Date
No. iD (1) Analyzed 1 ID (2) Analyzed 2
- 88082043 9-27-88
- 88082047 9-27-88
e
2599
88-A1-DULUO456 | PT~FR0D4




PESTICIDE METHOD BLANK SUMMARY

Job No.: OR0OO01
Lab Sample No.: 88082043-2049

Client: ES Oak Ridge Lab File 1ID:
Attn: Bill Hayden Matrix:
Address: 710 S. Illinois Avenue Level (low/med): Low

Suite F-103 Extraction:

Oak Ridge, Tn. 37830 (SepF/Cont/Sonc):
Project: Duluth ANGB
Date Extracted: 8-30-88
Date Analyzed (1):9-26-88 Date Analyzed (2): 10-03-88
Time Analyzed (1):21:34 Time Analyzed (2): 19:03
Instrument ID (1):5890 #2 Instrument ID (2): 5890 {2
GG Column ID (1): OV-1 GC Column ID (2): Mixed

This Method Blank applies to the following samples, MS and MSD.

EPA Sample Lab Sample Date Lab Sample Date

No. ID (1) Analyzed 1 ID (2) Analyzed 2
88082044 9-~-27-88 88082046 10-03-88
88082045 9-27-88 88082004 10-03-88
88082046 9-27-88
88082048 9-27-88
83082049 9-27-88
88082004 9-26-88

0
88-A1-DULUO782 1 & 600 PT-FRMO4



ATILE CONTINUING CALIBRATION CHECK

lName: — Contract:
Code:_______ Case No.:__ SAS No.:
'trument I1D: CARBOFAK Calibration Date(s):9/1/99
/ -
-AE FILE ID:_12.13 Init. Calib. Date(s):8/30/%8 / ) €. IS /88
‘HF‘OUND . RRF RRFS0 %D
rizyl chloride i _ 0,08 0.17 ~111.57
s (2-choroethaoiy) A .
thane : 0. 04 £00. 00
s (2-choroi =um~c~py] -
. ther ] . 0. 26 100,00
- Romabens ene o <21 1,35 -11.45
'dmodi chloromnethans______ 3,68 .28 10..80
L romoform__ o 1. 45 ey 12,50
- gpomomethane e 0,28 0,28 ~b. 29
'r-bcm tetrachloride ___ . 3,20 2. 60 18.78
loroacetaldehyde e 2 ERR
hdlorobenzens . 1.36 1.22 10,02
'1 oroethone - 0. 55 0. 38 30,05
Loroform o 4,50 3.46 .23.15
. ~Chorche:. ane e G, 92 0.81 12, 14
| @Chloroethyl vinyl ethu 0.0 100,00 e
3 'x cromathane 0. 34 0,39 16,16 '
- nloromethvl methyl el her__ .17 . . 100,00
% p_Chlorotoluenes _ 3.99 3.15 21.12
.:"OMDCI'H oromathane 3.90 3.13 19.67
romomathane — 2.98 2.29 23,2
2 _Dichlorobencene__ 2,48 1.82 26. b4
“_Dichlorobenzene__. 1.94 1.56 19.83
4_Dichlorobenzene _ 2.47 1.78 27, T
| ichlorodifluormethane__ 0.54 £00.00
{_Dichloroethane____ 1.95 1.46 25.18
2 _Dichlorcethane__ ~.'3"‘-‘ 2,13 8.57
1 _Dichloroethylene_ .2.44 1.80 26,20
ans_1,2_dichloroethylene. 1.51 1.51 0.26
'thor -omethanes __ - 4. 21 2.71 35.69
2 _Dichloranropane__ 2.70 L 2,03 24.81
_Dichloropropylena___ . 4,60 3.04 33.93
' ,..,.‘ Tetrachl orosthane_ & 65 5.46 17.84
141,57 Te rachl orosthane A b 257 28..69
;— gtrachlocne aytens o s & &5 5,46 17..89
Sy Tricaiovosthane__ 2.2() 1.79 18.61
R 2 _Tricnlor sethane | 4,450 3.04 33,94
richloroetby e L 4,40 3.29 25. x.c’:
if'i:::'.]r'-rm‘unr wetbane_ ' E.19 1.80 17.5 2601
Wi oo _ A.59 2.08 45, ().3
S € LANEI AL P 3. QFS GLT3 ALY




ATILE CONTINUING CALIEBRATION CHECK

Name: ENGINEERING SCIENCE Contract:

Code: __ Case No.: SAS No.

trument ID.:carbopak Calibration Date(s): /[:13/88

SDG No.:__

FILE ID: RRF S0 __12 Inlial calibradow ' 8’/30/gg

FOUND RRF RRFS0 %D-

iTene . e 2T 4,07 -4, TS
iorobentens 4,19 S5.13 22.54
2_Dichlorobenzens ___ 2024 1. 88 -14.29
3_Dichiorobenzene__ ] 2.73 2,13 -21.81
3_Dichorobhennene__ - J.09 2.13 -30,92
vl Benzene ) 2.54 3. 49 37.42
Juerns ] 3.22 .2 15,56
lenes 8.0% A.TS -14.15

.



DATA PACKAGE #46
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ES

ENGINEERING-SCIENCE, INC.

600 BANCROFT WAY
BERKELEY, CALIFORNIA 94710
(415) 548-7970

Ol A L RN O

¥ I8 LA T v L A B el N LT T

Job No.: OROO01
Client: ES Oak Ridge
Attention: Bill Hayden
3 Address: 710 S. Illinois Avenue
3 Suite F-103
Oak Ridge, Tn. 37830
1 Project: Duluth ANGB

Attached are the analytical reports for the soil samples received
by this laboratory on 9-01-88.

Sample Preparation Data

Laboratory Client Date Date* Date Date*
Sample No,. Sample 1D Test collected extracted analyzed 2nd col.
88092244 DANGB~BG~MW32-SS1 AS-F 8-31-88 10-11-88
88092244 DANGB~BG-MW32-SS1 BA-1 8-31-88 10-20-88
88092244 DANGB~BG~MW32-SS1 CD-F 8-31-88 10-20-88
88092244 DANGB-BG-MW32-5S1 CR-F 8-31-88 10-20-88
88092244 DANGB-BG-MW32-SS1 HG-C 8-31-88 9-22-88
88092244 DANGB-BG-MW32-SS1 PB~F 8-31-88 10-20-88
88092244 DANGB-BG-MW32-5851 418.1 8-31-88 9-22-88 9-23-88
88092244 DANGB~BG-MW32-SS1 MOIS 8-31-88 9-09-88
88092244 DANGB-BG-1MW32-SS1 8010 8-31-88 9-13-88 9-12-88
88092244 DANGB-BG-MW32-SS! 8020 8-31-88 9-13-88 9-11-88
88092244 DANGB~-BG-MW32-SS1 8080 8-31-88 9-09-88 10-05-88 10-07-88
88092244 DANGB~BG-MW32-8S1 8270 8-31-88 9-10-88 10-21-88
* 1f applicable

88-A1-DULUO750 1 2685 CL-FRMO1

A SUBSIDIARY OF THE PARSONS CORPORATION




ES

ENGINEERING-SCIENCE, INC.

600 BANCROFT WAY

BERKELEY, CALIFORNIA 94710

{415) 548-7970
Job No.: OR0OO1
Project: Duluth ANGCB
Sample Preparation Data
Laboratory Client Date Date* Date Date*
Sanple No. Sample 1D Test collected extracted analyzed 2nd col.,
88092245 DANGB-BG-MW32-SS4 AS-F 8-31-88 10~-11-88
88092245 DANGB-BG-MW32-SS4 BA-1 8-31-88 10-20-88
88092245 DANGB-BG-MW32-5S4 CD-F 8-31-88 10-20-88
88092245 DANGB-BG-MW32-5S4 CR-F 8-31-88 10-20-88
88092245 DANGB-BG-MV32-5S54 HG-C 8-31-88 9-22-88
88092245 DANGB~-BG-MW32~-SS84 PB-F 8-31-88 10-22-38
88092245 DANGB~-BG-MW32-SS4 418.1 8-31-88 9-22-88 9-23-88
88092245 DANGB-BG-MU32-5S4 MOIS 8-31-88 9-09-88
88092245 DANGB-BG-}W32-SS84 8010 8-31-88 9-13-88 9-12-88
88092245 DANGB-BG-MW32-SS4 8020 8-31-88 9-13-88 9-11-88
88092245 DANGB-BG-MW32-554 8080 8-31-88 9-09-88 10-05-88
88092245 DANGR-BG-MW32-5S4 8270 8-31-88 9-10-88 10-21-88
88092246 DANGB-SGC4-5S2 AS-F 8-31-88 10-11-88
88092246 DANGB-SGC4~-S5S2 BA-1 8-21-88 10-20-88
88092246 DANGB-SGC4-5852 CD-F 8-31-88 10~20-88
88092246 DANGB-SGC4-5S2 CR-F 3-31-88 10-20-88
88092246 DANGR-SGC4-SS2 HG~C 8-31-88 9-22-88
88092246 DANGB-SGC4-SS2 PB-F 8-31-88 10-22~88
88092246 DANGB-SGC4-582 418.1 8-31-88 9-22-88 9-23--88
88092246 DAHGB-SGC4~582 MOIS 8-31-88 9-09-88
88092246 DANGB—~SGC4~-5S2 8010 8-31-88 9-12-88 9-13-88
88092246 ™. NGB~SGC4~8S2 8020 8-31-88 9-13-88 9-11-88
88092246 DANGB-SGC4~5S2 8080 8-31-88 9-09-88 10-05-88
88092246 DANGB~SGC4-5S52 8270 8-31-88 9-10-88 10-21-88
* 1f applicable
88-A1-DULUO750 2 - CL-FRMO1
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:
, ES

ENGINEERING-SCIENCE, INC.
l Job No.:

i Project:

600 BANCROFT WAY
BERKELEY, CALIFORNIA 94710
(415) 548-7970

OROO1
Duluth ANGB

Sample Preparation Data

Laboratory Ciient Date Date* Date Date®
Sample No. Sample ID Test collected  extracted analyzed 2nd col.
88092247 DANGB-5GC4-SS1 MO1S 8-31-88 9-09-88
88092247 DANGB-SGC4~-SS1 8010 8-31-88 9-12-88 9-13-88
88092247 DANGB~SGC4-5S1 8020 8-31-88 9-13-88 9-11-88
88092247 DANGB~-SGC4-5S1 8080 8~-31-88 9-09-88 10-05-88
88092247 DANGB-SGC4-SS1 §270 8-31-88 9-10-88 10-21-88
88092248 DANGB-SGE4-SS] AS~F 8-31-38 10-11-88
88092248 DANGB-SGE4~SS1 BA-I 8-31-88 10-20-88
88092248 DANGB~SGE4-SS1 CD-F 8-31-88 10-20-38
88092248 DANGB-SGE4-S31 CR-F 8-31-88 10-20-88
88092248 DANGB-SGE4~SS1 HG-C 8-31-88 9-22-82
88092248 DANGB-SGE4-5S1 PB-F 8-31-88 16-20-38
88092248 DANGB~SGE4-5S1 418.1 8-31-88 9-22-88 9-23-88
88092248 DANGB-SGE4-SS1 MOIS 8-31-88 9-09-88
88092248 DANGB-SGE4-5S1 8010 8-31-88 9-13-88 9~12-88
88092248 DANGB-SGE4-SS1 8020 8-31-88 9-13-88 9-11-88
88092248 DANGB-SGE4-S5S1 8080 8-31-88 9-09-88 10-05-88
88092248 DANGB-SGE4~-SS1 3270 8-31-88 9-10--88 10-24-88
88092249 DANGB-SGE4-5S1 AS-F 8-31-88 10-11-88
88092249 DANGB-SGE4-5S1 BA-I 8-31-88 10-20-88
88092249 DANGB~-SGE4~SS1 CD-F 3-31-88 10-20-88
88092249 DANGB~SGE4-SS1 CR~F 8-31-88 10-20-88
88092249 DANGB~-SGE4~SS1 HG-C 8-31-88 9-22-88
88092249 DANGB-SGE4~S5S1 PB-F 8-31-88 10-22-88
88092249 DANGB-SGE4~SS1 418,1 8-31-88 9-22-88 9-23-88
88092249 DANGB-SGE4~SS1 MOIS 8-31-88 9-09-88
88092249 DANGB-SGE4~S5S1 8010 8-31-88 9-13-88 9-12-88
88092249 DANGB-SGE4-SS1 8020 8-31-88 9-13-88 9-11-88
88092249 DANGB-SGE4-SS1 8080 8-31-88 9-09-88 10-05-88
88092249 DANGB-SGE4-SS1 8270 8-31-88 9-10-88 10-24-88
* If applicable

i
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
SAMPLE NO(S).: 88092244-88092249
WORK ORDER NO.: 940

These soil samples were received at the ES Berkeley Laboratory
on 9-01-88, They were received cold and intact.

The initial 8270 analysis of these samples was performed one day
out of holding time. Analysis of 88092247, 88092248 and 88092249 showed
low area counts for the last internal standard in each sample. Re-
analysis of the extract of sample 88092247 did not change the result,
This indiates a matrix effect. Re-analysis of samples 88092248 and
88092249 resulted in good area counts for all internal standards.
Results of the second analysis for these two samples are presented in
this report. Since no target compounds were found in these samples, the
low internal standard area counts should not affect the results of these
analyses.,

Sample 88092247 (DANGB,SGC4,SS1) was broken in-house, therefore,
the metals and petroleum hydrocarbons could not be analyzed. This
sample was re-sampled in order to complete the requested analysis.

2693
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ENGINEERING-SCIENCE INC. PAGE 1

' . 12/27/88

ANALYSIS REPORT

WORK ORDER NUMBER: 940

JOB NUMBER : ZB0000000440 APPROVED BY % WL_
WORK ORDER DATE : 09/01/88 Lab Supervisor
lREPORT DATA: CLIENT DATA:
ES OAK RIDGE/DULUTH ANGB £S OAX RIDGE/DULUTH ANGB ¢  134)
710 S. ILLINOIS AVE. STE. $103 710 S. ILLINOIS AVE. STE. S103
AK RIDGE, TN 37830 OAK RIDGE, TN 37830
lgm HAYDEN

# OF REPORT COPIES: 1
'CONTRACT / PO # : OROOY
CONTACT : BILL HAYDEM
(615)-481-3920

lTASK: 2, UNITS: mg/Kg

DANGB,BG,MW32, DANGB,BG,MW32, DANGB,SGC4,SS2 DANGB,SGC4,SS1 DANGB,SGE4,SS1  DANGB,SGES,S$S2
l ss1 SS4
EST COMPOUND 88092244 88092245 88092246 88092247 88092248 88092249
CiD DIG SOIL NA NA NA NT NA NA
ERSEN!C <5.0€ <5.08 5.4 NT <5.0€ <5.0
ARTUM 103 93.4 57.9 NT 39.7 44.0
CADMIUM 7.8M 6.8N 19.28 NT 5.78 6.0M8
HROMIUM 17.1 14.4 44.6 NT 25.9 26.6
ERCURY <0.1 <0.1 <0.1 NT <0.1 <0.1
LEAD 9.9 16.6 126 NT 4.5 4.5

A- NOT APPLICABLE
{T- NOT TESTED

ND - Not Detected
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ENGINEERING-SCIENCE INC. PAGE 2
12727/88 -

ANALYSIS REPORT

JRK ORDER NUMBER: 940 /Z 1{7} h
8 NUMBER : 280000000440 APPROVED BY a/ ( NANG

JRK ORDER DATE : 09/01/88 Lab Supervisor
IPORT DATA: CLIENT DATA:

5 0AK RIDGE/DULUTH ANGSB ES OAK RIDGE/DULUTH ANGB (  134)
10 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
\K RIDGE, TN 37830 OAK RIDGE, TN 37830

‘LL HAYDEN

OF REPORT COPIES: 1

INTRACT / PO # : OROO1

INTACT : BILL HAYDEN
(615)-481-3920

\SK: 3, UNITS: mg/Kg

DANGB,BG,MW32, DANGB,BG,MW32, DANGB,SGC4,SS2 DANGB,SGC4,SS1 DANGS,SGE4L,SS1 DANGB,SGE4,SS2

ss1 $S4
iST COMPOUND 88092244 88092245 88092246 88092247 88092248 88092249
18.1 PETROLEUM HYDROCARBONS 21 13 16 NT 31 23
MOISTURE 17.4 15.0 5.6 5.7 10.0 8.5

"= NOT TESTED

» - Hot Detected
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ENGINEERING-SCIENCE INC. PAGE 3
12/27/88

. ANALYSIS REPORT

RK ORDER NUMBER: 940 ﬁ ML@
08 NUMBER : 2B00G0000440 appROVED BY _ JIAA 4,

WORK ORDER DATE : 09/01/88 Lab Supervisor
tEPORT DATA: CLIENT DATA:
$ OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB (  134)
710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
AX RIDGE, TN 37830 OAK RIDGE, TN 37830
EILL HAYDEN

# OF REPORT COPIES: 1

ONTRACT / PO # : OROO1

ONTACT : BILL HAYDEN
(615)-481-3920

DANGB,BG,MW32, DANGB,BG,MW32, DANGB,SGC4,SS2 DANGB,SGC4,SS1 DANGB,SGE4,SS1  DANGB,SGE4,SS2

c
lASK: 4, UNITS: ug/Kg, GROUP 8010

$s1 $S4
EST COMPOUND 88092244 88092245 88092246 88092247 88092248 88092249
ENZYL CHLORIDE ND ND ND ND ND ND
EIS (2-CHLOROETHOXY )METHANE ND ND ND ND ND ND
IS (2-CHLOROISOPROPYL)ETHER ND ND ND KD ND ND
BROMOBENZENE ND ND ND ND ND ND
ROMOD ] CHLOROME THANE ND ND ND ND ND ND
ROMOFORM ND ND ND ND ND ND
BROMOETHANE ND ND ND ND ND ND
ARBON TETRACHLORIDE ND ND ND ND ND ND
‘HLORACETALDEHYDE ND ND ND ND ND ND
HLORAL ND ND ND ND ND ND
CHLOROBENZENE ND ) ND ND ND ND
PHLOROETHANE ND ND ND ND ND ND
‘HLOROFORM ND ND ND ND 3.5 ND
-CHLOROHEXANE ND ND ND KO ND ND
2-CHLOROETHYL VINYL ETHER ND KD ND ND ND ND
HLOROMETHANE ND ND ND ND ND ND
HLOROMETHYL METHYL ETHER ND ND ND ND ND ND
CHLOROTOLUENE ND ND ND ND ND ND
IBROMOCHLOROMETHANE ND ND ND ND ND ND
iIBROHOMETHANE ND ND ND ND ND ND
,2-DICHLOROBENZENE ND ND ND ND ND ND
1,3-DICHLOROBENZENE ND ND ND ND ND ND
,4-DICHLOROBENZENE ND ND ND ND ND ND
'ICHLORODIFLUOROMETHANE ND ND ND ND ND ND
, 1-DICHLOROETHANE ND ND ND ND ND ND
1,2-DICHLOROETHANE ND ND ND ND ND ND
B 1.DICHLOROETHYLENE up un uD uD ND No
RANS-1,2-DICHLOROETHYLENE ND ND ND ND ND ND
DICHLOROMETHANE 1.28 0.418 0.308 0.418 4.68 0.558
1,2-DICHLOROPROPANE ND ND ND ND ND ND

ND - Not Detected
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:ST COMPOUND

3-DI1CHLOROPROPYLENE
.1,2,2-TETRACHLOROETHANE
1,1,2- TETRACHLOROETHANE
‘TRACHLOROETHYLENE
1,1-TRICHLOROETHANE
.1,2-TRICHLOROETHANE

Y 1CHLOROETHYLENE
11CHLOROFLUOROMETHANE
21CHLOROPROPANE

INYL CHLORIDE

- Not Detected

ENGINEERING-SCIENCE INC.
12/27/88

ANALYSIS REPORT FOR WORK ORDER NUMBER

DANGB, BG, MW32,
$s1
88092244

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

DANGB, BG, MW32,
SS4
88092245

ND
ND
ND
NO
ND
ND
ND
ND
ND
ND

DANGB,SGC4,SS2 DANGB,SGC4,SS1

88092246

..........................................................................................

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

940

88092247

ND
ND
ND
ND
ND
ND
KD
ND
ND
ND

DANGB, SGE4, 51

88062248

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PAGE 4

DANGB, SGE4, SS2

88092249

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND




ENGINEERING-SCIENCE INC. PAGE 5

3 ' 12/27/88
; ANALYSIS REPORT
w0

RK ORDER NUMBER: 940
0B NUMBER : 2B0000000440 APPROVED BY /f Um}/f/‘/\,\Qa\"’
3 RK ORDER DATE : 09/01/88 “Lab Supervisor
lspom DATA: CLIENT DATA:
U W85 0AK RIDGE/DULUTK ANGB ES OAK RIDGE/DULUTH ANGB ¢  134)
¢ 710 S. ILLINOIS AVE. STE. 5103 710 S. ILLINOIS AVE. STE. $103
E EAX RIDGE, TN 37830 OAK RIDGE, TN 37830
lILL HAYDEN

# OF REPORT COPIES: 1

lomAcr /PO # 1 OROOY
CONTACT : BILL HAYDEN
2 (615)-481-3920

ASK: 4, UNITS: ug/Kg, GROUP 8020

G e taEy

T AT

DANGB,BG,MW32, DANGB,BG,MW32, DANGB,SGC4,SS2 DANGB,SGC4,SS1 DANGB,SGE4,SS1 DANGB,SGE4,SS2

$s1 SS4

EST COMPOUND 88092244 88092245 88092246 88092247 88092248 88092249
ENZENE ND ND ND ND ND ND
'HLOROBENZENE ND ND ND ND ND ND
2-DICHLOROBENZENE ND ND ND ND ND ND
1,3-DICHLOROBENZENE ND ND ND ND ND ND
l ,4-DICHLOROBENZENE ND ND ND ND ND ND
THYL BENZENE ND ND ND ND ND ND
- TOLUENE ND 1.0 0.76 0.92 140 140
g 'YLENES ND ND ND ND ND ND
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ENGINEERING-SCIENCE INC. PAGE 6
12/27/88

ANALYSIS REPORT

IRK ORDER NUMBER: 940 /T 57\)5/' /\/\jm
B NUMBER : ZB0000000440 APPROVED BY l 1)\ 2

JRK ORDER DATE : 09/01/88 YTab Supervisor
ZPORT DATA: CLIENT DATA:

5 OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)
10 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

\K RIDGE, TN 37830 OAK RIDGE, TN 37830

iLL HAYDEN

OF REPORT COPIES: 1

ONTRACT 7 PO # : OROO1

INTACT ¢ BILL HAYDEN
(615)-481-3920

ASK: 4, UNITS: ug/Kg, GROUP 8080

DANGB,BG,MW32, DANGB,BG,MW32, DANGB,SGC4,SS2 DANGB,SGC4,SS1 DANGB,SGE4,SS1 DANGB,SGE4,SS2

s81 sS4
ST COMPOUND 88092244 88092245 88092246 88092247 88092248 88092249
-DRIN ND ND ND ND ND ND
-PHA-BHC ND ND ND ND ND ND
ITA-BHC ND ND ND ND ND ND
ILTA-BHC KD ND ND ND ND ND
$MMA-BHC ND ND ND ND ND ND
1LORDANE ND ND ND ND ND ND
,41-DDD ND ND ND ND ND ND
,41-DDE ND D ND ND ND ND
,41-DDT ND ND ND &2 ND ND
TELDRIN ND ND ND ND ND ND
{DOSULFAN 1 ND ND ND ND ND ND
iDOSULFAN 11 ND ND ND ND ND ND
iDOSULFAN SULFATE ND ND ND ND ND ND
iDRIN ND ND ND ND ND KD
IDRIN ALDEHYDE NA NA NA NA NA NA
iPTACHLOR ND ND ND ND ND ND
:PTACHLOR EPOXIDE ND ND ND ND ND ND
iPONE NA NA NA NA NA NA
$THOXYCHLOR ND ND ND ND ND ND
IXAPHENE ND ND ND ND ND ND
28-1016 ND ND ND ND ND ND
:8-1221 ND ND ND ND ND ND
*B-1232 ND ND ND ND K. ND
:B-1242 ND ND ND ND AD ND
:8-1248 ND ND ND ND ND ND
:B-1254 ND ND 1100 300 ND ND
:8-1260 ND HD ND ND ND ND

i- NOT ANALYZED

» -~ Not Detected
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page 1 of 5

Work Order: 940
Job Number: OR001
ATTN: Mr. Bill Hayden

88092245
DANG3-BG-MW32-
554

8-31-88

10:45

9-10-88
10-21-88

15

ANALYTICAL RESULTS

(dry weight)

ND

ND
ND
ND
WD
ND
ND
ND
ND
ND

ENGINEERING SCIENCE
' Pricority Follutant Analysis
Base Neutrals - SW 8270
l Matrix: Soil
Date Recelved: September 1, 1988
ltmte Reported: December 8, 1988
FOR: ES:0ak Ridge/Duluth ANGE
Address: 710 5, Illinois Ave, Suite ¥-103
l Oak Ridge, TN 37830
'Lab Number: 88092244
Sample No.: DANGB-3G-MW32-~
ssS:
lete Sampled: 8-31-88
Time Sampled: 10:45
Date Extracted: 9~-10-88
Date Analyzed: 10-21-88
lPercpnt Moisture: 17
Compound Detection
l Limits
ug/xKg ug/kg
1,3-Dichlorobenzene 330 ND
.1.4 Dichlorobenzene 330 ND
Hexachloroethane 330 ND
Bis(2-chloroethyl)ether 330 ND
|-,2 Dichlorobenzene 330 ND
N-Nitrosodimethylamine 330 ND
Bis(2-chloroisopropyl)ether 330 ND
lDJNlt”OSOdl n-propylamine 330 ND
Hexachlorcbutadiene 330 ND
1,2,4-Trichlorobenzene 330 ND
N;trobenzene 330 ND
Isophorone 330 ND
Naphthalene 330 ND
Bis(2-chloroethoxy)methane 330 ND
IZ—Cnloronaphthalene 330 ND
Hexachlorocyclopentadiene 330 ND
Acenaphthylene 330 ND
lAcenaphthene 330 ND
Dimethyl phthalate 330 ND
2,6-Dinitrotoluene 330 ND
| fluorene 330 ND
2,4-Dinitrotoluene 330 ND
Diethyl phthalate 330 ND
N-Nitrosodiphenylamine 3390 ND
'Hexachlorobenzene 330 ND

-l
D9
>0
Ju—y
2}



Priority Pollutant Analysis page 2 of 5
. Base Neutrals - SW 8270 I
Matrix: Soil
(continued) I
Jate Received: September 1, 1988 Work Order: 940
Jate Reported: Decembexr 8, 1988 Job Number: OR001 I
FOR: ES:0ak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
3ddress: 710 S. lIllinois Ave, Suite F-103
Oak Ridge, TN 37830 I
sab Number: 88092244 88092245
sample No.: DANGB-~-BG-MW32- DANGB-BG~MW32- l
Ss1 5S84
Jate Sampled: 8-31-88 8-31-88
Jime Sampled: 10:45 10:45
Jate Extracted: 9-10-88 - 9-10-88 I
Date Analyzed: 10-21-88 10-21-88
Percent Moisture: 17 15
Zompound Detection ANALYTICAL RESULTS I
Limits (dry weight)
ug/kg ug/kg ug/kg I
henanthrene 330 ND ND
Anthracene 330 ND ND
Dibutyl phthalate 330 ND ND l
Tluoranthene 330 ND ND
4-Chlorophenyl phenyl ether 330 ND ND
Pyrene 330 ND ND I
Sutyl Benzyl phthalate 330 ND ND
3is(2-ethylhexyl) phthalate 330 ND ND
’hrysene 330 ND ND
:-Bromophenyl phenyl ether 330 ND ND l
senzo(a)anthracene 330 ND ND
oi-n-octylphthalate 330 ND ND
3enzo(b)fluoranthene 33 ND ND I
Zenzo(k)fluoranthene 330 ND ND
Zenzidine 2000 ND ND
%,3’-Dichlorobenzidine 660 ND ND I
zenzo{a)pyrene 330 ND ND
Zandeno(1,2,3-cd)pyrene 330 ND ND
Jibenzo(a,h)anthracene 330 ND ND
3enzo(ghi)perylene 330 ND ND
Senzyl Alcohol g 660 ND ND




Priority Pollutant Aralysis Page 3 oi 6
Base Neutrals - SW 8270
Matrix: Soil
(continued)

Date Received: September 1, 1988 Work Order: S40
Date Reported: December 38, 1988 Job Number: OR001

For: ES:0ak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S, Illinois Ave, Sulte F-1i03
Cak Ridge, TN 37830

Lab Number: 88092244 88092245
lSample No.: ' DANGB-BG-MW32- DANGB-BG-MW32-
SS1 554
Date Sampled: 8-31-88 8-31-88
ITime Sampled: 10:45 10:45
Date Extracted: 9-10-88 9-10-~-88
Date Analyzed: 10-21-88 10-21-88
Percent Moisture: 17 15
Compound Detection Analytical Results
Limits (dry weighnt)
l ug/kg ug/kg ug/kg
Acetophenone ——% ND ND
lAniline -—x ND ND
4-2Aminobiphenyl -—x% ND ND
4-Chloxoaniline 660 ND ND
1-Chloronaphthalene ——% ND ND
Dibenzofuran 330 ND ND
p-Dimethylaminoazobenzene  --& ND ND
7,12-Dimethylbenz(a)anthracene —--x . ND ND
'evqa—Dimethylphenethylamine ——A ND ND
Diphenylamine —-—x ND ND
1,2-Diphenylhydrazine ——% ND ND
lEIthyl methanesulfonate -—— ND ND
3-Methyicholanthrene ——x ND ND
Methyl methanesulfonate - ND ND
2-Methylnaphthalene 330 ND ND
l i-Naphthylamine ——x% ND ND
2-Naphthylamine ——x% ND ND
2-Nitroaniline 1600 ND ND
3-Nitroaniline 1600 ND ND
4-Nitroaniline 1600 ND ND
N-Nitroso-di-n-butylamine ——x ND ND
B N-Nitrosopiperidine ——% ND ND
Pentachlorobenzene -—% ND ND
Pentachloronitrobenzene ~—x ND ND
Phenacetin ——% ND ND
l 2-Picoline -—— ND ND
Pronamicde -——k ND ND
1,2,4,5-Tetrachlorobenzene —-——% ND ND

x EPA has not yet determined detection limits for these compounds.
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Priority Pollutant Analysis page 4 of 5 l
Pesticides and PCBs - SW 8270
Matrix: Soil l
Jate Recelved: September 1, 1988 Work Order: 940
Jate Repcerted: December 8, 1988 Job Number: ORO001 I
FOR: ES:0ak Ridge/Duluth ANGB ATTN:Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103 I
Oak Ridge, TN 37830
=ab Number: 83092244 88092245 I
Zample No,: " DANGB-BG-MW32-~ DANGB-BG-MW32-
551 5S4
‘ate Sampled: 8-31-88 8-31-88
Jime Sampled: 10:45 10:45 l
Jate Extracted: 4-10-88 9-10-88
vate Analyzed: 10-21-88 10-21-88
fercent Moisture: 17 15 l
—ompound vetection ANALYTICAL RESULTS
Limits {dry weight)
ug/kg ug/kg ug/kg '
alpha-BHC —— ND ND
samma-BHC ——% ND ND l
3eta-BHC 660 ND ND
deptachlor 330 ND ND “
Delta~BHC 500 ND ND I
tldrin 330 ND ND
ieprtachlor epoxide 330 ND ND
Zndosulfan I —_——x ND . ND
Jreldrin 500 ND ND l
2,4'-DDE 1000 ND ND
Zndrin —-——x% ND ND
Indosulfan II —-——% ND ND I
-,4’-DDD 500 ND ND
2,4'-DDT 830 ND ND
Zndosulfan Sulfate 1000 ND ND l
Zndrin aldehyde -—x% ND ND
Zndrin Ketone -——% ND ND
Zhlordane 2000 ND ND
Methoxychlor ——% ND ND l
Toxaphene 2000 ND ND
Aroclor-1i01i6 2000 ND ND
Arnclor-1221 2000 ND ND .
Aroclor-1232 2000 ND ND u
Aroclor-1242 2000 ND ND
Aroclor-1248 2000 ND ND
Aroclor-125%4 2000 ND ND '
aroclor-i269 2000 ND ND
»  EPA has not yet determined detection limits for trniese compounds.
2618 i

l




Friority Pollutant Analysis page S of
Acid Extractamles -- SW 8270
Matrix: Soil

bDate Received: September 1, 1988 Work Order: 940
Date Reported: December 8, 1988 Job Numbér: OR001
FCR: ES:0ak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden

Address:710 S, Illinois Ave, Suite F-103
Oak Ridge, TN 37830

Lab Number: 88092244 88092245
lSample No,: DANGB-BG-MW32- DANGB-BG-MW32-
581 . SS4
Date Sampled: 8-31-838 8-31-38

l'l‘ime Sampled: 10:45 10:45
Date Extracted: 9-10-88 9-10--88
Date Analyzed: 10-21-88 10-21-88

IPercent Moisture: 17 45
Compound ) Detection ANALYTICAL RESULTS

Limits (dry weight)

l ug/kg ug/kg ug/kg
2-Chlorophenol 330 ND ND
2-Nitrophenol 330 ND ND
Phenol 330 ND ND
2,4-Dimethylphenol 330 ND ND
2,4-Dichlorophenol 330 ND ND

|2,4,6—Trichlorophenol 330 ND ND
4-Chloro-3-methylphenol 660 ND ND
2,4-Dinitrophenol 1600 ND ND

' 2,6-Dichlorophenol —-—% ND ND
2-Methyl-4,6-Dinitrophenol 1600 ND ND
Pentachlorophenol 1600 _ ND ND

I4-—Nitrophenol 1600 ND ND
Benzoic Acid 1600 ND ND
2-Methylphenol 330 ND ND
3- & 4-Methylphenol 330 ND ND

l 2,3,4,6-Tetrachlorophenol -=% ND ND
2,4,5-Trichlorophenol 330 ND ND

l _£ éié‘;é—_.[:":‘if_lé___ jM/ f///!%z-—/

Analyst Laooragory Supervisor
x EPA has not yet determined detection limitsz for these compounds.
B = Compound was detected in the blank.
NOTE: Samples are discarded 30 days after results are reported unless

ii
other arrangements are made. Hazardous samples will be returned
to client or disposed of at client expense.
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ENGINEERING SCIENCE
Priority Pollutant Analysis
Base Neutrals - SW 8270

page 1 of S l

Macrix: Soil

Jate Received:
cate Reported:

September 1, 1988
December 8, 1988

TOR: ES:0ak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103
Oak Ridge, TN 37830
»ab Number: 88092246 88092247
Sample No.: DANGB-SG-C4-~ DANGB-5G-C4&-
ss2 SSi1
Date Samplead: 8-51-88 8-31-88
Time Sampled: 11:40 11:40
JDate Extracted: 9-10-88 9-10-88
Date Analyzed: 10--21~88 10-21-88
?ercent Moisture: 6 6
Zompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg
1,3-Dichlorobenzene 330 ND ND
1,4~-Dichlorobenzene 330 ND ND
Hexachloroethane 330 ND ND
3is(2~chloroethyl)ether 330 ND ND
i,2-Dichlorobenzene 330 ND ND
N-Nitrosodimethylamine 330 ND ND
3is(2~chloxroisopropyl)ether 330 ND ND
N-Nitrosodi-n-propylamine 330 ND ND
dexachloroputadiene 33 ND ND
1,2,4-Trichlorobenzene 330 ND ND
N¥itrobenzene 330 ND ND
isophorone 330 ND ND
Naphthalene 330 ND ND
3is(2-chloroethoxy)methane 330 ND ND
2-Chloronaphthalene 330 ND . ND
dexachlorocyclopentadiene 33 ND ND
scenaphthylene - 330 ND ND
Acenaphthene 330 ND ND
Dimethyl phthalate 330 ND ND
.,6=-Dinitrotoluene 330 ND ND
fluorene 330 ND ND
Z2,4-Dinitrotoluene 330 ND ND
Diethyl phthalate 33 ND ND
N-Nitrosodiphenylamine 330 ND ND
ND ND

4dexachlorobenzene 330

Work Order: 940
Job Number: ORO001



Priority Pollutant Analysis page 2 of 5
Base Neutrals - SW 8270 .
Matrix: Soil
(continued)

Date Received: September 1, 1988 Work Order: 940
Date Reported: December 8, 1988 Job Number: OR001
W FOR: ES:0ak Ridge/Duluth ANGB ATTN: Mr, Bill Hayden
Address: 710 S, Illinois Ave, Suite F-103

Oak Ridge, TN 37830

. Lab Number: 88092246 88092247
Sample No.: DANGB-SG~C4~ DANGB-SG-C4~
I $S2 ss1
Date Sampled: 8-31-88 8-31-88
Time Sampled: ) 11:40 11:40
Date Extracted: © 9-10~88 9-10-88
lDate Analyzed: 10-21-88 10-21-88
Percent Molisture: ) 6
lCompound Detection ANALYTICAL RESULTS
- Limits (dry weight)
ug/kg ug/kg ug/kg
Bl e e e e e e e o e e e e o . T . S S0 vt o e S e o o e o B e S = A e = e e S e o e
lPhenant‘nrene 330 ND ND
Anthracene 330 ND ND
.Dibutyl phthalate 330 ND ND
‘Fluoranthene 330 ND ND
" 4-Chlorophenyl phenyl ether 330 ND ND
Pyrene 330 NLC ND
lButyl Benzyl phthalate 330 ND ND
‘Bis(2-ethylhexyl) phthalate 330 ND ND
Chrysene 330 ND ND
lé-—Bromophenyl phenyl ether 330 ND ND
‘Benzo(a)anthracene 330 ND ND
Di-n-~octylphthalate 330 ND ND
mBenzo(b)fluoranthene 330 ND ND
IBenzo(k)fluoranthene 330 ND ND
Benzidine 2000 ND ND
3,3’-Dichlorobenzidine 660 ND ND
lBenzo (a)pyrene 330 ND ND
‘W Indeno(1,2,3-cd)pyrene 330 ND ND
Dibenzo(a,h)anthracene 330 ND ND
‘Benzo(ghi)perylene 330 ND ND
lBenzyl Alcohol 660 ND ND
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Priority Pollutant Analysis Page 3 of &
Base Neutrals - SW 8270
Matrix: Soil
{continued)

Jate Received: September 1, 1988 Work Order: 940
Jate Reported: December 8, 1988 Job Numbexr: ORO001
Tor: ES:0ak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden

Address: 710 S. Illinols Ave, Suite F-103
OCak Ridge, TN 37830

=ab Number: 88092246 88092247
Sample No.: DANGB-SG-Cé- DANGB-SG-C4&~
5s2 SS1

Jate Sampled: 3-31-88 8~31-88
Time Sampled: 11:40 11:40
Date Extracted: 9-10-88 $-10-88
oate Analyzed: 10-21-88 10-21-88
rercent Moisture: 6 6
Zompound Detection Analytical Results

Limits (dry weight)

ug/kg ug/kg ug/kg
Acetophenone -——% ND ND
Aniline —— ND ND
4-Aminobiphenyl —-—% ND ND
4-Chloroaniline 660 ND ND
1-Chloronaphthalene ——% ND ND
Dibenzofuran 33 ND ND
>-Dimethylaminoazopernzene ——% ND ND
7,12-Dimethylbenz(ajancthracene --x ND ND
3-,a-Dimethylphenethylamine --x ND ND
Diphenylamine —— ND ND
1,2-Diphenylnycrazine —-—4 ND ND
Tthyl methanesulionate ——% ND ND
j-Methylcholanthrene ——% ND ND
jethyl methanesulfonate ——% ND ND
2-Methylnaphthalene 330 ND ND
.1-Naphthylamine —-——% ND ND
2-Naphthylamine ——% ND ND
2-Nitrozniline 1600 ND ND
3-Nitroaniline 1600 ND ND
4-Nitroaniline 1600 ND ND
N-Nitroso-di-n-butylamine —-——x ND ND
N-Nitrosopiperidine ——x% ND ND
Pentachlorobenzene ~——% ND ND
Pentachloronitrobenzene —-— ND ND
®henacetin - ND ND
2-Picoline ——x% ND ND
Pronamide ——x ND NL
1,2,4,5-Terrachlorobznzene ~— ND ND

# EPA has not yet determined detection limits for these coempounds.
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Priority Pollutant Analysis page 4 of 5
Pesticides and PCBs - SW 8270
Matrix: Soil

Date Received: September 1, 1988 Work Order: 940
Date Reported: December 8, 1988 Job Number: OR001
FOR: ES:0ak Ridge/Duluth ANGBE ATTN:Mr. Bill Hayden

Address: 710 $. Illinois Ave, Suite F-103
Oak Ridge, TN 37830

Lab Number: 88092246 88092247

l Sample No.: ’ DANGB-SG-C i~ DANGB-SG-C4~

SS2 551

Date Sampled: 8§-31-88 8-31-88
Time Sampled: 11:40 11:40
Date Extracted: 9-10-88 9-10-88
Date Znalyzed: 10-21-88 10-21-88
Percent Moisture: 6 6
Compound Detection ANALYTICAL RESULTS

Limits (dry weight)

' ug/kg ug/kg ug/kg
Alpha-BHC ——x ND ND
Gamma-BHC —-—% ND ND

' Beta-BHC 660 ND ND
Heptachlor 330 ND ND
Delt&a-BHC 500 ND ND

l Aldrin 330 ND ND
Heptachlor epoxide 3390 ND ND
Endosulfan I - ND ND

l Dieldrin 500 ND ND
4,4’ ~DDE 1000 ND ND
Endrin -— ND ND
Endosulfan 1II - ND ND

l 2,4'-DDD 500 ND ND
&,4’-DDT 830 ND ND
Endosulfan Sulifate 1000 ND ND

'Endrin aldehyde ~—% ND ND
Enérin Ketone - ND ND
Chlordane 2000 ND ND

l Methoxychlor —-——x% ND ND
Toxaphene 20CO ND ND
Aroclor-1016 2000 ND ND

n Arocior-1221 2000 ND ND
Aroclor-1232 2000 ND ND
Aroclor-1242 2000 ND ND
Aroclor~1248 2000 ND ND

' Aroclor-i254 2000 ND ND
Aroclor-:2690 2000 ND ND

* EPA has not yet determined detection limits {or these compounds.
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Priority Pollutant Analycis page § of
Acid Extractables -- SW 8270
Matrix: Soil

sate Recelved: September 1, 1988 Work Order: 940
Jate Reported: December 8, 1488 Job Number: OR001
“OR: ES:0ak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden

iddress:710 S, Illinois Ave, Suite F-103
Oak Ridge, TN 37830

+ab Number: 88092246 88092247
ample No.,: DANGB-SG-C4- DANGB-SG-C4-
$S2 Ss1

Date Sampled: 8-31-88 8-31-88
Jime Sampled: ' 11:40 11:40
iate Extracted: 9-16-88 9-10-83
~ate Analyzed: 10-21-88 10-21-88
sercent Moisture: 6 6
~ompound Detection ANALYTICAL RESULTS

Limics {(dry weight)

ug/kKg ug/kg ug/kg
:~Chlorophenol 30 ND ND
-Nitrophenol 330 ND ND
“henol 330 ND ND
2,4-Dimethylphenol 330 ND ND
2,4-Dichlorophenol 330 ND ND
2,%4,6-Trichlorophenol 330 ND ND
£-Chloro~3-methylphenol 660 ND ND
2,4-Dinitrophenol 1600 ND ND
2,6-Dichlorophenol ——% ND ND
:—Methyl -4 ,6-Dinitrophenol 1600 ND ND
5ertachloropheno1 16¢0 ND . ND
:=Nitrophenol 1600 ND ND
>enzoic Acid 1690 ND ND
-~Methylphenol 3390 ND ND
3~ & 4-Methylphenol 330 ND ND
1,3,4,6-Tetrachlcrophenol - ND ND
2,4,5-Trichloruphenoi 330 ND ND

% ./ £ Jlleitti

+ EPA has not yet determined detection limits for these compounds.
» = Compound was detected in the blank,
IOTE: Samples are discarded 30 iays after results are reported unless

other arrangemzsnts are made. Hazardous samples will be returned
to client or disposed of at client expense.
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ENGINEERING SCIENCE
Priority Poliutant Analiysis
Base Neutrals - SW 8270

' Matrix: Soil
F

ate Received: September 1, 1988
ate Reported: Decenmber 8, 1988
FOR ¢ ES:0ak Ridge/Duluth ANGB
.A dress: 710 S, Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Work Order:
Job Number:

ATTN:

Mr .

page 1 of 5

940
OR001

Bill Hayden

| an Number 88092248 88092249
ample No, DANGB-SG-E4- DANGB~SG~E4-~
SSi 552
IDa e Sampled: 8-31-88 -31-88
{ime Sampled: 11:20 11:20
Date Extracteq: 9-10-88 9-10-88
lbate Analyzed: 10-24-88 10~24-88
Percent Moisture: 10
Compound Detection ANBLYTICAL RESULTS
' Limits (dry weight)
ug/kg ug/kg ug/kg
Il, 3-Dichlorobenzene 330 ND ND
i,4~Dichlorobenzene 330 ND ND
Hexachloroethane 330 ND ND
'Bis(z—chloroethyl)ether 330 ND ND
1,2-Dichlorobenzene 33 ND ND
N-Nitrosodimethylamine 330 ND ND
Bis(2-chloroisopropyl)ether 330 ND ND
IN—Nitrosodi—n—propylamine 330 ND ND
Hexachlorobutadiene 330 ND ND
1,2,4-Trichlorobenzene 330 ND ND
Nitrobenzene 330 ND ND
Isophorone 330 ND ND
Naphtnalene 330 ND ND
Bis(2-chloxroethoxy)methane 330 ND ND
lZ—Chldronaphthalene 33 ND ND
Hexachlorocyclopentadiene 330 ND ND
Acenapunthylene 330 ND ND
'Acenaphthene 330 ND ND
Dimetnyl phthalate 33 ND ND
2,6~Dinitrotoluene 33 ND ND
BF.vorene 330 ND ND
2,4~-Dinitrotoluene 330 ND ND
Diethyl phthalate 330 ND ND
N-Nitrosodiphenylamine 33¢ ND ND
IHexachlorobenzene 330 ND ND
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Priority Pollutant Analysis
Base Neutrals - SW 8270
Matrix: Soil
{continued)

Jate Received: September 1, 1988
vate Reported: December 8, 1988
“OR: ES:0ak Ridge/Duluth ANGB

address: 710 S. Illinois Ave, Sulite F-103
Oak Ridge, TN 37830

—an Nunber: 88092248
rample No.: DANGB-5G-E4-
551

Date Sampled: 8§-31-88
Time Sampled: 11:20
vate Extracted: 9-10-88
vate Analyzed: 10-24-838
“ercent Moisture: 10
Zompound Detection

Limits

ug/kg ug/kg
shenanthrene 330 ND
Anthracene 330 ND
Jibutyl phthalate 330 ND
Fluoranthene 330 ND
4-Chlorophenyl phenyl ether 330 ND
Jyrene 330 ND
Jutyl Benzyl pnthalate 330 ND
3is{2-ethylhexyl) phthalate 330 ND
*hrysene 3390 ND
4-Bromophenyl phenyl ether 33 ND
senzo(a)anthracene 330 ND
Ji-n-octylphthalate 330 ND
senzo({b)fiuoranthene 33 ND
senzo(k)fluoranthene 330 ND
z2nzidine 2000 ND
3,3 -Dichlorobenzidine 660 ND
senzo(a)pyrene 330 ND
~ndeno(i,2,3-cd)pyrene 330 ND
Uibenzo(a,h)antnracene 330 ND
s>enzo(ghi)perylene 330 ND
3Jenzy: Alcoholi 660 ND

Lo
g
o
<)

page 2 of 5 l

Work Order: 940
Job Number: OROO1

ATTN:

Mr. Bill Hayden

88092249
DANGB-S5G-E4-
552

8~-31-88
11:20
9-10-88
10-24-88

ANALYTICAL RESULTS
(dry weight)

ND

ND
ND
ND
ND
ND
ND

NE S I I IS I B aE B B G & aa .




Priority Pollutant Analysis Page 3 of 5
Base Neutrals - SW 8270
Matrix: Soil
{continued)
Lbate Received: September 1, 1988 Work Order: 940
Date Reported: December 8, 1988 Job Number: OR001
For: E5:0ak Ridges/Duluth ANGB ATTN: Mr. Bill Hayden
lAddress: 7140 S, 1llinois Ave, Suite F-103
Oak Ridge, TN 37830
'Lab Number : 88092228 88092249
Sample No.: DANGB-SG-E4- DANGB~SG-E4~
SS1 $s2
Date Sampied: 8-31-88 8-31-88
l?ﬁme Sampled: 11:20 11:20
Date Extracted: 8-10-88 $-10-88
Date Analyzed: 10-24-88 10-24-88
l?ercent Moisture: 10 8
Compournd Detection Analytical Results
Limits (dry weight)
ug/kg ug/kg ug/kg
Acetophenons ——% ND ND
|Aniline —-——% ND ND
4-Aminobiphenyl —-——% ND ND
4-Chloroaniline 660 ND ND
Ierhloronaphthalene ——% ND ND
Dibenzofuran 330 ND ND
p-Dimethylaminoazobenzene -—% ND ' . ND
7,12~bimethylbenz(a)anthracene --x ND ND
Bevua—Dimethylphenethylamine —-——% ND D
Diphenylamine ——4 ND ND
1,2-Diphenylhycrazine -—x ND ND
IEkhyl methanesulionate ——x% ND ND
3-Methylicholanthrene ——% ND ND
Methyl methanesulfonate ——x% ND ND
2-Methylnaphthalene 330 ND ND
i-Naphthylamine —-—k ND ND
2-Naphthylamine -k ND ND
2-Nitroaniline 1600 ND ND
'3—Nitroaniline 1600 ND ND
4-Nitroaniline 1600 ND ND
N-Nitroso-di-n-butylamine —-—% ND ND
N-Nitrosopiperidine ——x ND ND
Pentachlorobenzene - ND ND
Pentachloronitrobenzene - ND ND
lPhenacetin ——x ND ND
2-Picoline -—% ND N
Pronamide —-—% ND ND
Ijqz,é,S—Tetrachlorobenzene —-—x% ND ND
*x EPA has not yet determined detection iimits for these compounds.
Q627




Priority Pollutant Analysis page 4 of 5
Pesticides and PCBs - SW 8270
Matrix: Soil

Jate Received: September 1, 1988 Work Order: 940
Jate Reported: December 8, 1988 Job Number: OR001
FOR: ES:0ak Ridge/Dulutli ANGB ATTN:Mr. Bill Hayden

3ddress: 710 S. Illinois Ave, Suite F-103
Oak Ridge, TN 37830

Lab Number: 88092248 88092249
Jample No.: DANGB-SG-E4- DANGB-SG-E4 -
SS1 SS2

Jate Sampled: 8~-31-88 8-31-88
Jime Sampled: 11:20 11:20
Jate Extracted: 9-10-88 9-i10-88
Jate Analyzed: 10-24-88 10-24-88
’ercent Molisture: 1c 8
Zompound Detection ANALYTICAL RESULTS

Limits (dry weight)

ug/kg ug/kg ug/kg
41lpha-BHC —-——% ND ND
SJamma-~BHCT —-—% ND ND
3eta-BHC 660 ND ND
deptachlor 330 ND ND
Jexta-BHC 500 ND ND
Aslarin 330 ND ND
teptachlor epoxide 330 ND ND
zndosulian I —-—% ND ND
Jieldrin 500 ND ND
4,4'-DDE 1000 ND ND
=ndérin —— ND ND
Zndosulfan IIX —-——x% ND ND
=, 4’ -DDD 500 ND ND
4,4’ -DDT 830 ND ND
Znaosulfan Suiface 1000 ND ND
Zndrin aldehyde ——x% ND ND
incdrin Ketone —— ND ND
hlordane 2000 ND ND
jethoxychlor ~—% ND ND
Toxaphene 2000 ND ND
Aroclor-1i016 2000 ND ND
Aaroclor—1221 2000 ND ND
aroclor-1232 2000 ND ND
aroclor-1i242 2000 ND ND
s2roclor-1248 2000 ND ND
iroclor-1254 206060 ND ND
AY0CLOY—~-1260 2000 ND ND

t

« EPA has not yet determined detection limits for these compounds.
o
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Priority Pollutant Analysis page 5 of
Acid Extractables -- SW 8270
Matrix: Soil

Date Received: September 1, 1988 Work Order: 940
Date Reported: December 8, 1988 Job Number: ORO001

FOR: ES:0ak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address:710 S. Illinois Ave, Suite F-103
Oak Ridge, TN 37830

Lab Number: 88092248 88092249
Sample No.: DANGB-SG-E4- DANGB-SG-E4&~
SS1 $S2

Date Sampled: 8-31-88 8-31-88
Time Sampled: 11:290 11:20
Date Extracted: 9-10-88 $-10-88
Date Analyzed: 10-24-88 10-24-88
Percent Moisture: 190 8
Compound Detection ANALYTICAL RESULTS

Limits (dry weight)

ug/kg ug/kg ug/kg
2-Chiloropnenol 330 ND ND
2-Nitrophenol 330 ND ND
Phenol 330 ND ND
2,4-Dimethylphenol 330 ND ND
2,4-Dichloropnenol 330 ND ND
2,4,6-Trichlorophenol 330 ND ND
4-Chloro-3-methylphenol 660 ND ND
2,4-Dinitrophenol 1600 ND ND
2,6-Dichlorophenol ——x% ND ND
2-Mecthyl-4,6-Dinitrophenol 1600 ND ND
Pentachlorophenol 1600 ND ND
£4-Nitrophenol 1600 ND ND
Benzoic Acid 1600 ND ND
2-Methylphenol 330 ND ND
3- & 4-Methylphenoi 330 ND ND
2,3,4,6-Tetrachlorophenol ——% ND ND
2,4,5-Trichlorophenol 330 ND ND

Analyst Laboratory Supervisor
x EPA has not yet determined det. ction limits for these compounds.
3 = Compound was detected in the blank,
NOTE: Samples are discarded 30 days after results are reported unless

other arrangements are made. Hazardous samples will be returned
to client or disposed of at client expense.
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO(S).: AAF-S-0035-88

As a result of extreme sample matrix interference, dilution was
required for sample analysis. The reporting limit and MDL fo» the
analyte(s) listasd have increased as shown.

Analyte Reporiing Limit " MDL
Arsenic 10 -mg/Kg 5.0- mg/Xg

Sample results for lead are reported from Furnace analysis for the
following Sample No(s).:

88092244, 38092248, 88092254, 880%2227.
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CASE NARRATIVE

QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO.: OCP-W-0033-88
QC REPORT NO.: OCP-W-0033-88B

Relztive percent difference for endrin exceed the EPA guideline in

the matrix spike sample. A blank spike analysis shows the laboratory to
be in control.

Heptzchlor epoxide was inadvertently used instead of heptachlor in
the matrix spiking soliution.

Endrin aldehyde znd Kepone were not recoverable because they were
removed by the zlumina column clean-up used on these samples,

88-A1-DULUO557 °
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PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

SOIL
Job No: OR0OO01 QC Report No.:
QC Sample No.:

Client: ES Oak Ridge Level (Low/Med):
Attn: Bill Hayden Date Reported:
Address: 710 S. Illinois Avenue

Suite F-103

Oak Ridge, Tn. 37830
Project: Duluth ANGB Laboratory Supervi

QC Report for Laboratory Sample No(s).:

0CP-5-0033-88
88082193

Low

11-02-88

sor Approval:

I S F

88082192-88082203
88082244-88082249

Compound Amount Sample Conc. MS Conc. MS % QC
Added In Extract In Extract Rec. f Limits
(ng) (ug/Kg) (ug/Kg) Rec.
Lindane 2170 ND 60.7 84 46-127
Heptachlor 2170 ND 57.1 79 35-130
Aldrin 2170 ND 63.0 87 34-132
Dieldrin 5420 ND 182 101 31-134
Endrin 5420 ND 101 56 42-139
4,47-DDT 5620 ND 202 112 23-134
MSD Conc. QC Limits
In Extract MSD % MS % %
(ug/Kg) Rec. # | Rec. # RPD # RPD | REC
Lindane 64.8 90 84 7 50 46-127
Heptachlor 63.6 88 79 11 31 35-130
Aldrin 66.1 91 87 5 43 34-132
Dieldrin 194 107 101 6 38 31-134
Endrin 175 97 56 S4* 45 42~-139
4,47 -DDT 210 116 112 4 50 23-134

# Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits

RPD: 1 out of 6 outside limits

Spike Recovery: 0 out of 12 outside limits

2

39

o

88-A1-DULUO275 1
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PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

SOIL
Job No: OR0OO1 QC Report No.: 0CP-S-0033-88B
QC Sample No.: Blank
Client: ES Oak Ridge Level (Low/Med): Low
Attn: Bill Hayden Date Reported: 11-02-88
Address: 710 S. Illinois Avenue
Suite F-103
Oak Ridge, Tn. 37830
Project: Duluth ANGB Laboratory Supervisor Approval:
QC Report for Laboratory Sample No(s).: AZZ(K/ZZZLbi{Qéé%r§\
88082192-88082203 =
88082244~88082249
Ceompound Amount Sample Conc, MS Conc. MS % Qc
Added In Extract In Extract Rec, f Limits
(ng) (ug/Xg) (ug/Kg) Rec.
Lindane 2000 ND 68.4 103 46-127
Heptachlor 2000 ND 65.0 97 35-130
Aldrin 2000 ND 69.3 104 34-132
Dieldrin 5000 ND 200 120 31-134
Endrin 5000 ND 123 74 42-139
4,4”-DDT 5000 ND 157 94 23-134
MSD Conc., QC Limits
in Extract MSD 7% MS % A
(ug/Kg) ec. # | Rec. # RPD # RPD | REC
Lindane 635.4 93 103 4 50 46-127
Heptachlor 62.3 94 97 4 31 35-130
Aldrin 69.0 103 104 <1 43 34-132
Dieldrin 193 116 120 4 38 31-134
Endrin 173 103 74 34 45 | 42~139
4 47 -DDT 152 Q1 94 3 SO 23- 134

# Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits

RPD: 0

Spike Recovery: 0

88~A1-DULUO276 1

out of 6

outside limits

out of 12

outside limits

2640
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Job Ho.: OROOL Lab Name: Engineering Science
Lab Sample No.: Blank
I Client: ES Oak Ridge
Attn: Bill Hayden Matrix: Soil
Address: 710 S. Il1linois Avenue Level (low/med): Low
l Suite F-103 Extraction-
Oak Ridge, Tn. 37830 (SepF/Cont/Sonc): Sonc
' Project: Duluth ANGB
Date Extracted: 9-09-88
l Date Analyzed (l): 10-05-88 Date Analyzed (2): 10-06-88
Time Analyzed (1): 11:26 Time Analyzed (2): 23:52
Instrument ID (1): 5890 #2 Instrument ID (2): 5890 #2
' GG Cobumn 1D (1): OV-I GC Cofumn TN (2): Mixed
This Method Blank applies to the following samples, MS and MSD.
EPA Sample Lab Sample Date Lab Sample Date
No. 1D (1) Analyzed | 1D (2) Analyzed 2
' - 88082192 10-05-88 83082193 10-07-88
! - 88082193 10-05-88 88082197 10-07-88
' - 88082194 10-05-88 88082246 10-07-88
- 88082195 10-05-88 88082247 10-07-88
- 88082196 10-05-88
- 88082197 10-05~-88
- 88082198 10-05-88
- 88082199 10-05-88
l' - 88082200 10-05-88
- 88082201 10-05-88
l - 88082202 10-05-88
' - 88082203 10-05-88
- 88082244 10-16-88
l - 88082245 10-16-88
! - “88082246 10-16-88
- 88082247 10-16-88
- 88082248 10-16-88
| - 88082249 10-16-88
i
i 2641




Ill|l|||l|.l||l.|l|l|l||l|l|llll.||llllll.|l|ll|l|

Z0Ha d-9H T £9/0010n0-1V-88
\ 2
y <
-
TS2T6088-%%726088 ] ol
£7778088—-€7778088
£0778088-761¢3088
16128088-6%128088 - - po3°230( duoN - 4 VNd 83-07-01 £€2694
*soN a1dueg 1Q4D 2Uu0) (umouyupn 10 DIL 7ISH) asquny QI 2usu uo- 3o®ea] _ vazAieuy b AL 9TTd
aATsDTOUY punoduwo) SVD —-najsuy a2eg
%@5\% gONV yanTny :a00fcag
, :1eaoaddy aostaazadng Liojeraoqeq] : 0T8LE ‘uy ‘°8pTy ABO
! €07~ 231Ng
| 88-07-21 :polaoday saeQq anuoAy STOUTITII °S O3/ 1SSaLp Py
m 93/ 3n 131U *dU0) ucpdey 1114 Tulay
| 1108 :xTaiep a1dueg a3p1d jBO Su LAUSBTTH
10029 ¢y qorp

|
“ AJVHKHNS ANVId JOHIIW




STINA 20

T 99.0N10d-1V-88

VS

(uoT3eI]UDDUO0)) PIPPV aytdg = VS 00T X 4S-(QSW 30 SK) = (¥d) La=a008y 3uad13dd
pP2390933d 3ION = (0N J3Insay UHQEmm = YSs
paie[ndTe) 10N = DN a3edtTdng a1dg = QSH 2/ (asu + SW)
arqed1Tddy 30N = VN oTduwes a3Tds = SN 00T X (SKH - SH = (QdY¥) 9°Ud19IJTQ IUSDI3J IATIRTIY
*stseq 3yfrom-£Lap © uo poajudsaad aae s3nsaa ‘paiiodaa ST daAnisToW ¥ T HION
#11-1T 0§ LT L8 0€0L €01 0.28 aN 0€£08 TouaydoII TN~¥ 5226088
€01-9¢ e ot 98 0569 S6 0,94 aN 0€£08 ToudydT4AYIaN-£—0I0TYI~¥ # ~1dueg
201-SC 0§ z 6S oLy 09 098Y aN 0£08 TousydoxoTyd-z | Axcreioqet]
06-9¢ 193 9 99 00¢€s 0L 0995 an 0£08 Touayg n alov
601—-LT LY 91 149 001% 09 098Y an 0€08 TouaydoaoTydeiuag mu;
70 1-8¢ LT € ¢ 01wt e 0.€1 an 0cToYy 2Ua2Zu3qoIO0TYITA-H ‘1 Mww
9Z1-1% 8¢ € %6 08L€ L6 006¢ an 020y sutwe[4doag-u-Tp-0SOIITN-N %5226088
w1-s€  9¢ L 18 0szE L8 06v¢ an 0207 ELERYY: # °Tdueg
68-8C LY 11 VA 0L62 €8 0£€E aN 0zoYy 2udNT03013TUTIA-% ‘T £L1caeaoqeq
LET-1E 61 € L9 069¢ 69 0LL2T an 0Z0% auayaydeuady N/g
L01-8€ €1 L 09 01ye 96 0s2C an 0z0% 9ud2udqOoIOTYITITL-H T 1
£13n003yy add aad ¥d asi ud SH ES VS punoduog uorioeay
ITwrl oD vdd

aE N T IS BN N R B G BN BN B D U h Bh EE .

SR VTY

sTeaoaddy uowﬂ>uma9m.huoumuonmq

L1

1

88-0¢-¢1
88-17-01
83-01-6
88-10-6

93/ 3n

1108

88-£600-S~-VNd

13INISTORY
:303108] uoTIAINTIQ
:poi1aoday a3eq
:pazlieuy aieq
:paxedaag 93eq
:pa2ATa23y 93eQ

:aTup

*2u0)

:x113eR or1dueg
:oN jao0day 2D

0,78 AOHLIIR Vdd
XYVHRAS SIINSEY TOYINOD ALLIVAD

76276088-%%226088

:(s)oN a1dueg Liojeroqe 103 qaoday 20

gONV yaning

suy, ‘28pTyY NEO

€0TI~d 23INg
snuaay STOUTITI °S 01/
uapiey 1174
28p1y jNeo SsH

0€8LE

10030

:aoafoag

:$S2APPV
:ul1y
13UDTTD

:*oN qor




PESTICIDE/PCB STANDARDS SUMMARY

Job No.: OR0O1 Instrument ID: -5890 #2
GC Column ID: 0OV-1
Client: ES Oak Ridge
Attn: Bill Hayden .
Address: 710 S. Illinois Avenue Date Reported: 11-14-88
Suite F-103

Oak Ridge, Tn. 37830

Project: Duluth ANGB

Date(s) of From: 10-04-88 Date of Analysis: 10-05-88
Analysis To: 10-06-88 Time of Analysis: 03:28
Time(s) of From: ~ 11:17 Lab Sample ID:
Analysis To: 23:10 (Standard)
Compound RT RT Window Calibration | RT Calibration QNT %D
From | To Factor _ Factor Y/N
alpha-BHC 1.37 342833
beta-BHC 1.47 164292
delta-BHC 1.66 218617 '
gamma-BHC 1.61 312287 1,61 307266 Y 1.6
Heptachlor 2.61 375600 2.60 364517 Y 3.0
Aldrin 3.24 289633 3.23 305050 Y 5.3
Hept. Epoxide 3.97 293033 3.96 302250 Y 3.1
Endosulfan I 4,96 268850 4,95 268033 Y 0.3
Dieldrin 5.81 246350 5.80 246100 Y 0.1
4,4”-DDE 5.87 256233
Endrin 6.50 244367
Endosulfan Il S 6462 287442 6.61 288842 Y 0.5
4,4°~DDD 7.42 188158
Endo. Sulfate 8.60 178158
4,47 ~pDT 9.79 201217 9.77 182192 Y 9.5
Methoxychlor 14,85 ’ 140958 14,82 135475 Y 3.9
Endrin Ketone 11,06 300750
a, Chlordane 5.07 307883
g, Chlordane 4,56 292750
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

Under QNT Y/N: enter Y if quantitation was performed, N if not performed.
%D must be less than or equal to 15.0% for quantitation, and less than or equal to 20.07%
for confirmation,

Note: Determining that no compounds were found above the CRQL is a form of quantitation,
and therefore at least one column must meet the 15.07% criteria.

For multicomponent analyt , the single largest peak that is characteristic of the
component should be used to establish retention time and %D. Identification of such
analytes is based primarily on pattern recognition. )

2644
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PESTICIDE/PCB STANDARDS SUMMARY

Job No.: OR0OO1 Instrument ID: 5890 {2

. GC Column ID: O0OV-1
Client: ES Oak Ridge
Attn: Bill Hayden
Address: 710 S, Illinois Avenue Date Reported: 11-14-88
Suite F-103

Oak Ridge, Tn., 37830

Project: Duluth ANGB

Date(s) of From: 10-04-88 Date of Analysis: 10-05-88
Analysis To: 10-06-88 Time of Analysis: 10:52
Time(s) of From: 11:17 Lab Sample ID:
Analysis To: 23:10 (Standard)
Compound | RT RT Window Calibration | RT Calibration QNT %D
From | To Factor Factor Y/N
alpha-BHC 1,37 342833 1.37 346167 Y 1.0
- beta-BHC 1.47 164292 1.47 164455 Y 0.1
delta-BHC 1.66 218617 1.66 219567 Y 0.5
| -gamma~BHC 1.61 312287
Heptachlor 2.61 375600
Aldrin 3.24 289633
Hept. Epoxide 3.97 293033
Endosulfan I 4,96 268850
Dieldrin 5,81 246350
“4,4”-DDE 5.87 256233 5.86 264100 Y 3.1
Endrin 6.50 244367 6.49 243483 Y 0.4
Endosulfan II 6.62 287442
4,4°-DDD 7.42 188158 7.41 193458 Y 2.8
Endo. Sulfate 8.60 178158 8.58 174408 1Y 2.1
4,4”-DDT 9.79 201217
Methoxychlor 14,85 140958
Endrin Ketone 11.06 300750 11.04 307406 Y 2.2
a. Chlordane 5.07 307¢ 3 5.06 314050 Y 2.0
g. Chlordane 4.56 2927 ) 4,56 299733 Y 2.4
" Toxaphene :
Aroclor-1016
Aroclor-1221
Aroclor=1232
Aroclor-1242
Aroclor—-1248
- Aroclor-1254
Aroclor-1260 l

Under QNT Y/N: enter Y if quanéitatiou was performed, N if not performed.
- %D must be less than or equal to 15.0% for quantitation, and less than or equal to 20,0%
for confirmation,

-~

Note: Determining that no compounds were found above the CRQL is a form of quantitat.on
and therefore at least one column must meet th: 13,08% criterisa,

For multicomponent analytes, the single largest peak that is characteristic of the
component should be used to establish retention time and %D. Ildeatificatlon of such

analytes is based primarily on pattern recognition,
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PESTICIDE/PCB. STANDARDS SUMMARY

Job No.: OR001 Instrument ID: 5890 #2
‘GC Column ID: OV-1
. Client: ES Oak Ridge
Attm: ‘Bill Hayden
‘Address: 710 S, Illinois Avenue Date Reported: 11-14-88

Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB

Date(s) of From: 10-04-88 Date of Analysis: 10-05-~88
Analysis To: 10-06-88 Time of Analysis: 18:54
Time(s) of From: 11:17 Lab Sample ID:
Analysis To: 23:10 (Standard)
Compound RT RT Window Calibration | RT Calibration QNT | %D
) From | To Factor. - Factor Y/N
alpha-BHC 1,37 342833‘
beta-BHC 1.47 164292
delta-BHC 1.66 218617
gamma-BHC 1.61 312287 1.61 312807 Y 0.
Heptachlor 2,61 375600 2,61 | 361317 Y 3.
Aldrin 3:24 289633 3.24 293650 Y I,
Hept. Epuxide 3.97 293033 3.97 | 298517 Y 1.
Endosulfan I 4,96 268850 4.96 272467 Y 1.
Dieldrin 5.81 246350 5.82 251567 Y 2.
4,4 -DDE. 5,87 256233
Endrin 6,50 244367 )
Endosulfan II 6.62 287442 6463 292992 Y 1.9 |
4,4 -DDD- 7.42 188158 -
Endo. Sulfate 8.60 178158
4,4°-DDT 9.79 ) 201217 9:80 186100 Y 7.5
Methoxychlor 14,85 140958 14,85 132362 Y 6.1
Endrin Ketone 11,06 30G750
a. :Chlordane 5,07 . 307883
g+ Chlordane | 4.56 292750
Toxaphene :
Aroclor-1016
Aroclor-lZZl
Arotler-1232 ‘
Aroclor-1242 - .
Arorlor-1248
Arocior=1254
Aroilht‘fzso

U nda“ QN* V/N‘ enter Y if qLanf4tat*on was performed, N if not perforred.

%D avst be less than or equal to 15.0% fer quantitation, and less than or equal to 20,07
- for confirmation. .
Note: Qetermiﬂing that no compcunds were fouad above the CRQL is a form of quantitation,
and thérefore ai lecaeot one column must m=et Che 15.07% criteria,

For muiticomponent analytes, the single largest peak that is characterlistis of the
: componerit should be used te e&stablish retention time and %D, Identification of such
;. analvtcs 4s based pgrimarily on pattern recognition, ’

f% N : ’ 0846
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‘ l Job No.:
l Client:
Attn:

l Address:
l Project: 7)\),6‘4’\

SEMIVOLATILE METHOD BLANK SUMMARY

4B

Work Order No.:

Lab Sample No.: O3~ 7 .
Lab File ID: €S9a3 c¢onbnued
Matrix: soil

Level (low/med):

Date Analyzed: (0 LT -2

Time Analyzed:
Instrument ID:
Date Reported:

' This Method Blank applies to the following samples, MS and MSD,

/759

Sample
Number

Lab Sample
ID

Lab File
ID

Date of
Analysis

NGB BC - MW32 - 35,

WOq3yy

ES 28

Jo-3A]-8%

oo mwos- | GY093RYYMS| £ T3C :
.BG-MW3D - §5) %VD?QRV(’//M‘SD EN ?39 N

B - MW32 -~ S5 B80T US £SR3 | !

-SG-e4 - S5 $90F22 V(- £59%7 !

sa- 0t - 351 AL EGED_ | /2-1-5F
6o - Bk - 551 Re?22YY L3672 (2 (-8
-SG - £4 - S5 %’\M'@Q‘/q 3 (93@/ //- ?O’gg

% - Mwd - 553 33’(,73337 FS7Y3 ]0-21- 38

-§ - Mwild - 539 CYOIRS / ES 7YY "

$ -5 -mMwoo-sss YYOTARS D SO202, SCAR2L | /p-21-93 L J0-29-%3

d9-AAAANRNN 1

|

2647
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«

TLATILE ORGANICS INITIAL CALIRRATION DQTA
Contract:

LabMame: ENGINEERINGSGIENCE

Lab Code: Case No.:

Instrument ID.:_VOCAL Calibration Date(s):9/12/€8 ?/15/886

SAS

No.:

SDG No.:

———————

-

LAE FILE ID:
RRF S50=4T,B86

RRF10=45,84

RRF100=48,87

RRF20=46,85

RRF200=49, 88

COMFOUND RRF10

Benxzyl chloride
bis (2-choroethoiy)
methane
bis (2-choroisopropyl
ether
Br-omoben:ene
Bromodichl oromethane

EBr-omeform

Rr-omomethane

Carben tetrachloride_
Chloroacetaldehyde —

Chlorohenzene
Chlorosthens
Chloroform
L=-Choraohexane
Z~Chiloroethyl vinyl ether_
Chloromethane
Chioromethyl methyl ether_
o_,&_ vk p_Chlorotcluenes _
Ribraomochl oromszithane
Dibr omonethane

1.2 Dichlorobenzene
i,3_Dichlorobenzene_
1.4 _Dichlorabenzene__
RDichlorodifluormethane
1,i_Dichloroethans_
1,2_Dichloroethane
1,1_Dichloroethylene
irans_1,2_dichloroethylene
Dichléromethane
i1,2_Dichloropropane____

1,3 _Dichloropropylene

1,1,2,2 Tetrachloroethane_ 3

1,1,1,2_TetrachlorostHane__
Tetrachloroethylene

1,1,i_Trichloroethane
1,1,2_Trichlorouethane
Teichlorosthylene

Trichlorofluormethane
T ohlor opnr opane
Vity! chlorias

I.21
0,09

0. 09
3.10
3.09
2.2
Q.70
3.91
0,07
Q.95
1,10
4,18
0.80
0,09
2011

RRF20

0,12
.02
4,68
3. 39
0. &4
3. 29
0, 08
1.25
1.08
4,22
0. 80
0,12
1.21
0,02
3.45
4,325
.94
2,06
1.80
1.85
O.F7
.66
3.58
2.24
.93
4,18
2.97
0.47
4,47

2.7T
9.38
3.96
1.30
3.02
1.23

RRFS0 RRF100 RRF200 RRF %RED

NSRS el
=~ b=
V=N WBM

0.2

3.09
(. 08
0.84
0. &3
2.37
0.94
0.12
2.2

0,03
34T
2.72
3.42
1,23
.10
1.10
Q.44
1.61
2,20
1.25
1.76
2,02
1.80
Q.94
2.67
5.25
3.01
1.86
5.19
2.44
1.15
LAS

21

3
-
P

TR~ S0

~ oo

Sl A4 1D

-~

!
-

9 |

1,08
0.55
3.2
0. 79
.14
1.76
0.02
3.10
3.82
2.95
1.71
1.4%
1.44
0,42
1.94
2.83
1.96

1.94
2.23
2.3%
0.45
3.81
4.40
3.49
2.08
3.91
2.88
0,82
2.95

i.76

3.7 4,56 14.85
0.12 0,12 15,16

0.12 0,12 15,16
2.87 3.08 T.41
4,02 3,65 20.84
3.48 2.92 22.83
0.25 Q.43 90,34
4,23 3,52 13.78

Q.05 Q.07 17,30

1.25 1.08 L7.20
0,29 O.73 486,16
3.62 3.9 2i.81

0.7T9 .82 8.22
O.12 0.12 15,146
1.0 1.84 21.34
0.03 0.0 2F.82
.87 3,34 10027
4,11 3,69 17.17

3.03 3,046 &.TE

1.93% 1.71 18,74
.75 1.%0 19.47
1.6 1.51 18,47
0,49 .54 26,486
2LAT 2,08 19,20
.02 2,83 18.34
2,01 1,74 22,30
2.2 2,30 20,51
2.35 3.17 43.24
2,61 2,38 18.85
0.43 0.47 .17
3.859 3.&8 17.79
4,25 4,83 10,12
4.7 3,93 18,52
2.37 2.21 16.5%
3.69 4.41 18,16
.50 3J.11 19,48
0,97 1.07 17,073
.87 3,05 T7.41
1.90  1.84% 21,34




VOLATILE ORGANICS INITIAL CALIERATION DATA

LabName:ENGINEERING SCIENCE . Contract:

Lab Code:____. Case No.: 6AS No.: _ SDG No.:

Instrument ID.:_WVOCOL__ Calibration Date(s):___9/12/88____
LAR FILE ID: RRF 10 45 RRF 20 46
RRF S0= A7 RRF100= 48 RRF200= 4q

COMPOUND RRF1Q RRF20 RRFSO  RRF100  RRF200 RRF %R3D
Bencene 6,77 12.8%2 3. 63 5.56 8.5 T.4T7 446.71
Chlor'obenzene S.81 T.98 6. 68 8.42 ?.921 T.7T6 20,44
1,2_Dichlorobenzene ?.68 e.%95 8,03 4.97 8.10 B.35 12.27
1,3_Dichlorobentene 8.47 10.28 5.95 T.81 .27 8.34% 19.50
1,4 _Dichlorchenrene 6.05 8.39 4,79 6. 34 T.54 &.61 20,81
Ethyl Rentene__ 9.32 6.90 4.16 4,84 .50 5.54 20,355
Tolu=ne - S.81 T.98 4.89 6.12 T80 6,46 19.61

Lylenes__ 17.20 23,59 14.18 17.64 22.13 192.09 17.80




LATILE CONTINUING CALIERATION CHECK

.Name: Contract:

Code: Case No.: SAS No.:

trument ID:carbopak Calibration Date(s):9/1g /98

lAB FILE ID:_ﬂ‘ . Init. Calib. Date(s):_Q’/;?./'g'g ‘q/lo/?g
'MF—‘DUND RRF RRFSO %D

gnzyl chlovide 0,08 100,00
& (2=choropithmoy)’

't hans 0. 04 100,00
ig (J-choro; sopropyl

e 0,248 100, Q0
'ommm:‘ T Q.74 1.32 -41.14
somodiahl aeomethane_ . 2. T0O 3. 68 0,93
'omc\--amu _ 2.85%9 268 ~-3,89

omrmet b, 0. 38 0.33 14.53
.l nue Lenraohlorcds, 4.1 4.11 1.08
Jorpacetal oeryde E-?F\'F' ERR

e 52 - o —

10».“ Sery e G L. 35 1.34 0. 80
}Efuw*hnﬂh o —— — o, &8 0. 51 13,14
WioroTor i 4.'3: 4,24 1.93
Chow bigs soam__ 0. B9 0.77 13.23
Chlavaed bl wiayd ether G.fo’r 100,00
!‘ orcsathan 0,49 1.28  —160.18

——— .

mlcros Chyy gentorl ether QLT 100,00
T Ioeotoluenss 3.83

5
bru.-mr:-,., ranesnhiane 4, 3 4,463 -14.7F5
Flyr gmomes® b ne 2.25 2.856 =27 00
D Peniiecianrene 2.A1 2047 S.44
l"i Dichitorhsenrene__ 2.2 2.14 3,35
- ,D* CHlor anEnrens_ 2.07 1.87 ?.47
clorodifluoraschsane .54 100, 00
.’i Dichlioroastbhane____ 2,25 2.30 -2.06
N2 _Dichioroethans 2.85 2.85 -0,02
3 _Digt hiorosihrylene FTET 2.84 2.65
.ans 1,2 _cuwchioroethylene 2,50 2.96 -2.36
nloromethane __ - 1,76 2.79 ~-58.31
,:‘ Dichloropropanes 2.48 2,39 3.94
A Dichloropropylene 4,71 4,97 -5.95

1,2,2_Tetracnloroethane_ T.74 8. 00 =3.31
1142 _Tetrachlior m—*thane__ 4,2 6.03 -40.59
arh’ﬂ“ﬁﬁfhy'wﬁh T.7T4H 2,00 -3. 31

P PO —

P S ‘+ [
-

PLoAractter aeinene 308 3,03 0,90

W o b manhang 4.7 4,97 -5, 5
S R R Rt T 4 e 4,00 13.4%
(i et e T T L L B.TL 1. 66 38, 50
R A L .84 .53 ~23.64
LS N e - 1.4% 0,41 SiT. 38

Lo - .
v - .




'TILE CONTINUINE CALIERATION CHECK

lame: ENGINEERING SCIENCE Contract:

Code: Case No.: SAS No.: SDG No.:

rument ID,:carbopak Calibration Date(s):?/!ajae

FILE ID: RRF S0 __72 Tt calb = 4/2/8{
FOUND RRF RRFSO %D

cene_ ' 6.42° S5.55  -13.55

probennteny 4,65 4,20 -2.68
T_Diechlorohenrens 5.49 3.45 -37.16
3_Dichlorobenzens T.18 3.87 -446.38
i_Dichorobenzens_ _ 4.33 3. 08 -29.54

wyl Benoens__ . 4.57 2.90 -36.54

ene i 3.88 .20 -17.53

eNeEE 21.99 ?.30 -5T.T1




LATILE CONTINUING CALIEBRATION CHECK

Name Contract:

R D
k- b B

Code: Case No.: SAS No.:

\]
ltr-ument ID:carbopa calibration Date(s):9/13/88____
’ . .
abblTD! 89, A0 Tot cadib  q/n/e8 , 4/16/58
‘?‘IF‘DUND RR& RRFS0Q %D
eyl chioride 0,08 100,00
ls (R-choroeshouy) i
thane 0,04 100, 00
ig (2=choroisopropyl '
her n. 2 TO0 00
cmnbens #ng ). 74 1.13 =20, 37
Sromodichloromethane_ 3. TO 3.52 5.01
S Cinoform I‘. S59 2.60 -G, T
- Iomc:\mr:-r‘w.esr'«r-z .38 Q.34 10.84
. o Loty achlaride 4.15 .91 5.84
- hlorosceteldehvde o ERR -ERR
l1 orobenz sne .35 .79 4.564
i) or-o2t han 0.58 O.55 * 6.0T7
- Rl orofore 4,32 4.09 5.28
?7 i e B 0.R9 0.93 =4, 58
'\."Zh"i meaElnyg vanys ether 'f' 04 $O0, 00
R e O T 0L 49 1,49 =201,51
e} t:--"cm-:é*. Py mothvl oather 0,17 100, 00
s oo Dhizeotoluenes _ 2.83 4.1 -10.03
_Auly nmor*h‘ oromathians_ . 4,03 3.80 5. 60
§ 7-.l.n' amomneT e 2.35 2.69 -19. 71
l"‘ D el or Glene eng o 2061 2. 40 8.04
] Dichlorobenzens 2 a1 2.06 T.07
E . 4_Dichlorobenrens, 2,07 1.99 8.29
chlorodifluprmethane £ 54 TO0. 00
f"« Dichloroethane 2.25 2.14 4,85
L2 _Dishloroethane 2.85 2.99 =4, b6
L_Dichloroethylene 2. 77 2.59 6. 32
3 .«ﬁ.ns 1.2_dizhloroethyl ene 2.90 2.38 4.91
mhloromethans 1.76 2.53 =43, 8%
,'.?.‘ Dichloropropane 2,48 2,23 10,20
B> _Dichlorapropylene 4.71 5.02 —b, 67
fl 12,2_Tetrachlorosthane_ T.T4 FT.&T  G.8T
o2y 1 2 Tetrachloroethane 4,29 3.78 11.80
trgchlior osihylensm__ - T.T4 Tob7 0:96
dei Triohloraethana . X0k 2,85 03
ILE_ Tragrierpethane A4.7F3 S.00 =& &3
riohlor o eE 2007 3.55 15. g1
".: ohigend 2.7 1.52 3.3
-gich .86 B.GT —F A
M) 1,43 0,98 31,67




ATILE CONTINUING CALIBRATION CHECK

Name: ENRINERFRING SCIENCE Contract:

Code: ______ Case No.: SAE  No.: : SDG No.:

trument ID.:carbopak Calibration Date(s):?/E}/BB

FILE ID: RRF SO _ B9 _ Titeal, c‘/“/?8-

AFOUND RRF RRFSO %D
ene - , 6.42 6,85 b.66
iorobenense o 4,465 4.83 379
2. Dichlurobencens 5,49 G.09 -T.34
3 Dichler onsnienes_ T.18 12.33 T1.67
3 Dichorolanzens 4,33 4,50 X, 9%
wl EBenrens _ 4,57 3.26 ~28. 65
tuena . o 3.88 3,72 -4,19
C@nes . ) 21.99 20,22 -8. 04

2654
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ES

ENGINEERING-SCIENCE, INC.

€00 BANCROFT WAY
BERKELEY, CALIFORNIA 94710
(415) 548-7970

Job No.: OR001
Client: ES Oak Ridge
Attention: Bill Hayden
Address: 710 S. Illinois Avenue
Suite F-103
Oak Ridge, Tn. 37830
Project: Diluth ANGB

Attached are the analytical reports for the water samples received
by this laboratory on 9-9-88.

Sample Preparation Data

Client

- -
Date*

:Laboratory Date Date¥* Date
-Sample No. Sample ID Test collected extracted analyzed 2nd col.
88092303 DANGB-8-MW-14-GW~1 BA-I 9-08-88 10-17-88
88092303 DANGB-8~-}W-14-GW-1 CD-F 9-08-88 10-24-88
‘88092303 DANGB-8-MW~14~GW-1 CR-F 9-08-88 10-28~88
88092303 DANGB~-8-}MW-14-GW-1 PB-F 9-08-88 10-20-88
-88092303 DANGB-8-MW-14-GU-1  418.1 9-08-88 9-28-88 10-05-88
88092303 DANGB-8-MW-14-GW-1 8010 9-08-88 9-16-88 9-14-88
‘88092303 DANGB~-8-MW-14~-GW~1 8020 9-08-88 9-16-88
88092303 DANGB-8-MU-14-Gil~1 8080 9-08-88 9-14-388 10-06-88
l 88092304 DANGB-8-MW51-GW-1 BA-I 9-08-88 10-17~-88
88092304 DANGB-8-MW51-GW-1 CD-F 9-08-88 10-21-88
88092304 DANGB-8-MW51-GW-1  CR-F 9-08-88 10-28-88
88092304 DANGB-8-MW51-GW-1 PB-F 9-08-88 10-20-88
88092304 DANGB-8-MW51-GW~1 418.1 9-08-88 9-28-88 10-05-88
88092304 DANGB=-8-MW51~GW~1 8010 9-08-88 9-15-88 9-14-88
88092304 DANGB~-8-MW51-GW-1 8020 9-08-88 9-15-88
-3 88092304 DANGB~-8-MW51-GW-1 8080 9-08-88 9-14-88 10-06-88
@ * If applicable
88-A1-DULU0S68 1 2,35'{‘7 CL-FRMO1

A SUBSIDIARY OF THE PARSONS CORPORATION

’




E S v 600 BANCROFT WAY

BERKELEY, CALIFORNIA 94710

ENGINEERING-SCIENCE, INC. (415) 548-7970

Job No.: OROO01

Project: Duluth ANGB

‘Sample Preparation Data

Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.
88092305 DANGB~BG-MW42-GW~-1 AS-~F 9-08-88 - 11-04-88

88032305 DANGB~BG-MW4 2-GW-1 BA-I 9-08-88 10-17-88

88092305 DANGB-BG-MI14 2-Gl~1 CD-F 9-08-88 10-21-88

88092305 DANGB-BG-MW42-GW-1 CR~F 9-08-88 10-28-88

88092305 DANGB-BG-MW42-GW-1 HG--. 9-08-88 9-27-88

88092305 DANGB~BG-MW42-GW-1 PB~F 9-~08-88 10-20-88

88092305 DANGB-BG-MW42-GW-1  418,1 9-08-88 9-28-88 10-05-88

88092305 DANGB~BG-MW4 2-GW-1 8010 9-08-88 . 9-16-88 9~14-88
88092305 DANGB~BG-MW4 2-GW-1 8020 9-08-88 9-16-88

88092305 DANGB~BG-MW42~-GW-1 8080 9-08-88 9-14-88 10-06-88

88092305 DANGE-BG-MW4 2-GW-1 827C 9-08-88 9~14-88 10-23-88

88092306 DANGB-BG-MW32-GH-1 AS-F 9-08-88 11-04-88

88092306 DANGB-BG-MW32-GW~1" BA-I 9-0

88092306 DANGB-BG-MW32~GW~1 CD-F 9-0

88092306 DANGB-BG-MW32-GW-1 CR~F 9-08-88 10-28-88

88092306 DANGB~-BG-MW32-GW-1 HG-C 9-08-88 9-27-~88

88092306 DANGB-BG-M32-GW-1 PB-F 9-08-88 10-20-88

88092306 DANGCB-BG-MW32-GW-1  418,1 9-08-88 9-28-88 10-05--88

88092306 ) DANGB-BG-MW32-GW~-1 8010 9-08-88 9-16-88 9-14-88
88092306 DANGB~BG-MW3 2-GW-1 8020 9-08-88 9-16-88

88092306 DANGB~BG~-MW32-GW-1 8080 9-08-88 9-14-88 10~-06-88

88092306 DANGB-BG-MW32-GU~1 8270 9-08-88 9-14~88 10-23-88

88092307 ’ DANGB~FB2 8010 9-08-88 9-14-88 9-16-88
880923C7 DANGB-FB2 8020 9-08-88 9~-14-88

88092308 DANGB-TB1 8010 9-08-88 9-14-88 9-16~88
38042308 DANGB-TB1 3020 9-08-88 9-14-88

38092309 DANGB-FB3 8010 9-08-88 6-15-88 9~16-88
88092309 DANGB-FB3 8020 9-08-88 9~15-88

% 1f applicable

88-A1-DULU0568 2 2658 CL-FRMO1

A SUBSIDIARY OF THE PARSONS CORPORATION

8-88 10-17-88
8-88 10~24-88

Py ——— e e o e e e e e ___
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
SAMPLE NO(S).: 88092303-88092309
WORK ORDER NO.: 9538

These water samples were received at the ES Berkeley Laboratory
on 9-9-88, They were received cold and intact.

L)
o)
P
o

88-A1-DULUO569 1 . CN-FRM02




ENGINEERING-SCIENCE INC. PAGE 1

12722/
ANALYSIS

JRK ORDER NUMBER: 958
B NUMBER ¢ 280000000440
JRK ORDER DATE : 09/(9/88

ZPORT DATA:

3 0AK RIDGE/DULUTH ANGB

10 S. ILLINOIS AVE. STE. $103
AK RIDGE, TN 37830

ILL HAYDEN

OF REPORT COPIES: 1

INTRACT / PO #
INTACT

OROO1
BILL HAYDEN
(615)-481-3920

ASK: 2, UNITS: mg/L

88

REPORT

APPROVED BY % w/

Lab Supervisor

CLIENT DATA:

ES OAK RIDGE/DULUTH ANGB ¢  134)
710 S. ILLINOIS AVE. STE. S103
OAK RIDGE, TN 37830

DANGB-8-MW-14- DANGB-8-MWS1-  DANGB-BG-MW42- DANGB-BG-MW32-

GW-1
ZST COMPOUND 88092303
CID DIG FLAME NA
21D DIG FURNACE NA
RSENIC
ARIUM <0.05N
ADMIUM <0.001
AROMIUM 0.0024
SRCURY
ZAD <0,005

) - Not Detected

-GW-1 GW-1 GW-1
88092304 88092305 88092306
NA NA NA
NA NA NA
<0.005 <0.005
<0.05N <0.05N 0.128M
<0.001 <0.001 <0.001
0.0020 <0.002 0.0026
<.0002 <.0002
<0.005 <0.005 <0.005

2660




ENGINEERING-SCIENCE INC. PAGE
lI 11/14/88
ANALYSIS REPORT

WORK ORDER NUMBER: 958 %

JOB NUMBER : 280000000440 APPROVED BY

WORK ORDER DATE : 09/09/88 Lab Supervisor
'aemr DATA: CLIENT DATA:

ES OAX RIDGE/ODULUTH ANGB ES OAK RIDGE/DULUTH ANGB ¢  134)

710 S. ILLINOIS AVE. STE. S103
OAX RIDGE, TN 37830
BILL HAYDIN

# OF REPORT COPIES: 1

CONTRACT / PO #
CONTACT

OR001
BILL HAYDEN
(615)-481-3920

TASK: 2, UNITS: mo/L

GH-1
88092303
. CID DIG FLAME NA
':cw DIG FURNACE NA
" ARSENIC
BARIUM <0.05N
CADMIUM <0.001
HROMIUM -0.0024 B
MERCURY
<0.005

A - Not Analyzed

D - Not Detected

DANGB-8-MW-14-

710 S. ILLINOIS AVE, STE. S10”
OAK RIDGE, TN 37830

DANGB-8-MW51-  DANG-BG-}.d42-

GW-1 GW-1
« 88092304 88052305
NA NA
NA NA
<0,005
<0.05N <0.05N-
<0.001 <0.001
0.00208 <0.002
<.0002
<0.005 <0.005

1

DANGB-BG-MW32-
GW-1
88092306

------------------------------------------------------------

NA
<0.005
0.128N
<0.001
0.0026B
<,0002
<0.005




ENGINEERING-SCIENCE INC.

PAGE 2
12/22/88

ANALYSIS REPORT

ORK ORDER NUMBER: 958
08 NUMBER ¢ 280000000440
JRK ORDER DATE : 09/09/88

PORT DATA:

S 0AK RIDGE/DULUTH ANGB

10 S. ILLINOIS AVE. STE. $103
AK RIDGE, TN 37830
ILL HAYDEN

OF REPORT COPIES: 1

ONTRACT / PO #

¢t ORJ01
INTACT :

BILL HAYDEN

APPROVED BY /ZUM/E

Lab Supervisor

CLIENT DATA:

ES OAK RIDGE/DULUTH ANGB (  134)
710 S. ILLINOIS AVE. STE. S103
OAK RIDGE, TN 37830

(615)-481-3920

ASK: 3, UNITS: mg/L

2ST COMPOUND

$T 3 NOT ON FILE
18.1 PETROLEUM HYDROCARBONS

"~ NOT TESTED
) - Not Detected

DANGB-8-MW-14- DANGB-8-MW51-  DANGB-BG-MW42-

GW-1 GW-1 GW-1
88092303 88092304 88092305
NT
<1.5 <1.5 <1.5
0N

DANGB-BG-MW32-
GW-1
88092306




ENGINEERING-SCIENCE INC. PAGE 3

l . 12/22/88

ANALYSIS REPORT

-

WORK ORDER NUMBER: 958 9

JOB NUMBER : 280000000440 APPROVED BY //'MM,/?’I’V\/&’

WORK ORDER DATE : 09/09/88 " Lab Supervisor
'REPORT DATA: CLIENT DATA:

ES OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ¢  134)

710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. $103

OAK RIDGE, TN 37830 OAK RIDGE, TN 37830

BILL HAYDEN

# OF REPORT COPIES: 1

: 0RO01

BILL HAYDEN
(615)-481-3920

CONTRACT / PO #
CONTACT

TASK: 4, UNITS: ug/L, GROUP 8010

DANGB-8-MW-14- DANGB-8-MW51-  DANGB-BG-MW42- DANGB-BG-MW32- DANGB-FB2 DANGB-TB1
: ] GW-1 GW-1 GW-1 oW-1
TEST COMPOUND 88092303 88092304 88092305 88092306 88092307 88092308
BENZYL CHLORIDE ND ND ND ND ND ND
BIS (2-CHLOROETHOXY YMETHANE ND ND ND ND -ND -ND
BIS (2-CHLOROISOPROPYL)ETHER  ND ND ND ND ND ND
. __BROMOBENZENE ND ND ND ND ND ND
) tnouoolcmoaonsmue ND ND ND ND ND -ND
BROMOFORM ND ND ND ND ND ND
_ BROMOETHANE ND ND ND ND ND ND
-~ gaCARBON TETRACHLORIDE ND ND ND ND ND ND
Eummcemosuvns ND ND ND ND ND ND
-WBCHLORAL ND ND ND ND ND ND
CHLOROBENZENE ND ND ND ND ND ND
: HLOROETHANE ND ND ND ND ND ND
‘Hmnoronn ND ND 1.08 ND 13 ND
1-CHLOROHEXANE ND ND ND ND ND ND
2-CHLOROETHYL VINYL ETHER ND ND ND ND ND ND
HLOROMETHANE ND ND ND ND ND ND
. WEEHLOROMETHYL METHYL ETHER ND ND ND ND ND ND
CHLOROTGLUENE ND ND ND ND ND ‘ND
- IBROMOCHLOROMETHANE ND ND ND ND ND ND
‘xskononsmms ND ND ND ND ND ND
‘89, 2-DICHLOROBENZENE ND ND ND ND ND ND
1,3-DICHLOROBENZENE, ND ND ND ND ND ND
- ,4-DICHLOROBENZENE ND ND ND ND ND ND
: ‘rcmoawmuononsmms ND ND ND ND ND -ND
1-DICHLOROETHANE ND ND ND ND ND ND
1,2-DICHLOROETHANE ND ND ND ND ND ND
- ), 1-DICHLOROETHYLENE ND ND ND ND ND ND
- BRANS-1,2-DICHLOROETHYLENE ND ND ND ND ND ND
. DICHLOROMETHANE 1.78 1.38 0.988 2.28 1.28 1.58
',z-mcmonopnome ND ND ND ND ND ND

ND - Not Detected

D
<
(]
W




ST COMPOUND

.3-D1CHLOROPROPYLENE
,1,2,2-TETRACHLOROETHANE
,1,1,2-TETRACHLOROETHANE
:TRACHLOROETHYLENE

.1, 1-TRICHLOROETHANE
,1,2-TRICHLOROETHANE

A CHLORCETHYLENE
21CHLOROFLUOROMETHANE
R1CHLOROPROPANE

INYL CHLORIDE

+ - Not Detected

ENGINEERING-SCIENCE INC.
12/22/88

ANALYSIS REPORT FOR WORK ORDER NUMBER

DANGB-8-MW-14- DANGB-8-MW51-  DANGB-BG-MW42-

958

DANGB-BG-MW32-
GW-1
88092306

DANGB-FB2

88092307

PAGE &

DANGB-TB1

88092308

........................................................................................ wa

GW-1 GW-1 GW-1
88092303 88092304 88092305
ND Nb ND
ND ND KD
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND

ND
HD
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND




ENGINEERING-SCIENCE INC.
12/22/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 958

TASK: 4, UNITS: ug/L, GROUP 8010

DANGB-FB3
TEST COMPOUND 88092309
BENZYL CHLORIDE ND

BIS (2-CHLOROETHOXY)METHANE ND
BIS (2-CHLOROISOPROPYL)ETHER ND

BROMOBENZENE NO
l BROMOD ICHLOROMETHANE ND
BROMOFORM L]
BROMOETHANE ND
CARBON TETRACHLORIDE ND
' CHLORACETALDEHYDE ND
CHLORAL ND
CHLOROBENZENE ND
CHLOROETHANE ND
lCHLOROFORM 15
1-CHLOROHEXANE ND
2-CHLOROETHYL VINYL ETHER ND
CHLOROMETHANE ND
CHLOROMETHYL METHYL ETHER ND
~ CHLOROTOLUENE ND
D1BROMOCHLOROMETHANE ND
'DIBRMWETHANE ND
1,2-DICHLOROBENZENE ND
1,3-DICHLOROBENZENE ND
1,4-DICHLOROBENZENE ND
IDICHLORODIFLUOROMETHANE ND
1,1-DICHLOROETHANE ND
1,2-DICHLOROETHANE ND
1,1-DICHLOROETHYLENE ND
TRANS-1,2-DICHLOROETHYLENE ND
DICHLOROMETHANE 1.58
1,2-DICHLOROPROPANE ND
’ I1,3-DICHLOROPROPYLENE ND
-W8,1,2,2-TETRACHLOROETHANE ND
1,1,1,2-TETRACHLOROE THANE ND
TETRACHLOROETHYLENE ND
1,1,1-TRICHLOROETHANE ND
=1,1,2-TRICHLOROETHANE ND
TRICHLOROETHYLENE ND
, RICHLOROFLUOROMETHANE ND
JETRICHLOROPROPANE ND
VINYL CHLORIDE ND

D - Not Detected

PAGE 5
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ENGINEERING-SCIENCE INC. PAGE 6
12/22/88

ANALYSIS REPORT

ORK ORDER NUMBER: 958

0B NUMBER : 280000000440
ORK ORDER DATE ¢ 09/09/88
SPORT DATA:

S 0AK RIDGE/DULUTH ANGB

10 S. ILLINOIS AVE. STE. S103
AK RIDGE, TN 37830

ILL HAYDEN

OF REPORT COPIES: 1

ONTRACT / PO # ¢ OROO1
INTACT : BILL HAYDEN

(615)-481-3920

ASK: 4, UNITS: ug/L, GROUP 8020

-

ZST COMPOUND
ZNZENE
JLOROBENZENE
,2-DICHLOROBENZENE
+3-DICHLOROBENZENE
,4-DICHLOROBENZENE
THYL BENZ2ENE
JLUENE

YLENES

) - Not Detected

DANGB-8-
GW-1
88092303

ND
ND
ND
ND
ND
ND
ND
ND

MW-14- DANGB-8-MWS1-  DANGB-BG-MW42- DANGB-BG-MW32- DANGB-FB2 DANGB-T81
GH-1 GW-1 GH-1 .
88092304 88092305 88092306 88092307 88092308
ND ND ND ND ND
ND ND ND ND ND
ND ND ND ND ND
ND ND ND ND ND
ND ND ND ND ND
ND ND ND ND ND
ND ND ND ND ND
ND ND ND ND ND

APPROVED BY ﬂ’twﬂ%

Lab Supervisor

CLIENT DATA:

ES OAK RIDGE/DULUTH ANGB ¢  134)
710 S. ILLINOIS AVE. STE. S103
0AK RIDGE, TN 37830




ENGINEERING-SCIENCE INC. PAGE 7
12/22/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 958

M8 TASK: 4, UNITS: ug/L, GROUP 8020

DANGB-FB3
TEST COMPOUND 88092309
BENZENE ND
CHLOROBENZENE ND
1,2-DICHLOROBENZENE ND
1,3-DICHLOROBENZENE ND
1,4-DICHLOROBENZENE ND
ETHYL BENZENE ND
TOLUENE ND
XYLENES KD

- ND = Not Detected

-




. ENGINEERING-SCIENCE 1INC. PAGE 8
12/22/88

ANALYSIS REPORT

JRK ORDER NUMBER: 958

38 NUMBER : 280000000440 APPROVED BY ' ANAL T
JRK ORDER DATE : 09/09/88 Lab Supervisor

iPORT DATA: CLIENT DATA:

3 OAX RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB (  134)

10 S. ILLINOIS AVE. STE. $103 710 S. ILLINOIS AVE. STE. S103

\K RIDGE, TN 37830 OAK RIDGE, TN 37830

‘LL HAYDEN
OF REPORT COPIES: 1

INTRACT / PO #
INTACT

OR001
BILL HAYDEN
(615)-481-3920

\SK: 4, UNITS: ug/L, GROUP 8080

DANGB-8-MW-14- DANGB-8-MW51-  DANGB-BG-MW42- DANGB-BG-MW32-

GW-1 GW-1 GW-1 GW-1-

ST COMPOUND 88092303 88092304 88092305 88092306

DRIN ND ND ND ND
-PHA-BHC ND ND ND ND
iTA-BHC ND ND ND ND
ILTA-BHC ND | 0] ND ND
AMMA-BHC ND ND ND ND
{LORDANE ND ND ND ND
,41-DDD ND ND ND ND
,41-DDE ND ND ND ND
+41-DDY ND ND ND ND
iELDRIN ND ND ND ND
iDOSULFAN 1§ ND ND ND ND
{DOSULFAN 11 ND ND ND ND
{DOSULFAN SULFATE ND ND ND ND
{DRIN ND ND KD ND
iDRIN ALDEHYDE NA NA NA NA
IPTACHLOR ND ND ND ND
iPTACHLOR EPOXIDE ND ND ND . ND
IPONE ND ND ND ND
ITHOXYCHLOR ND ND ND ND
IXAPHENE ND ND ND ND
B-1016 ND ND ND ND
>8-1221 ND ND ND ND
:B-1232 ND ' ND ND ND
:8-1242 ND ND ND ND
1B-1248 ND ND ND ND
:B-1254 ND ND ND ND
:B-1260 ND ND ND ND

A- NOT ANALYZED
» = Not Detected




ample No.:
Date Sampledr

iime Sampled:
o

tab Number:

ate Extracted:
ate Analyzed:

':ompound ‘ Detection
Limits
ug/L
!, 3-Dichlorobenzene 10
1,4-Dichlorobenzene 10
exachloroethane 10
iis( 2-chloroethyl)ether 10
,2-Dichlorobenzene 10
N-Nitrosodimethylamine 10
is(2-chloroisopropyl)ether 10
'—Nitrosodi—-n-propylamine 10
Hexachlorobutadiene 10
32 ,2,4~Trichlorobenzene 10
.itrobenzene 10
sophorone io
Naphthalene 1
i's(2-chloroethoxy)methane 10
~Chloronaphthalene i0
Hexachlorocyclopentadiene 10
cenaphthylene 10
'cenaphthene 10
Dimethyl phthalate 10
: a2 ,6-Dinitrotoluene i0
‘lubrene 10
,4-Dinitrotoluene 10
Diethyl phthalate 10
~-Nitrosodiphenylamine 10
exachlorobenzene 10

Priority Pollutant Analysis
Base Neutrals - SW 8270
Matrix:s Water:

l ENGINEERING SCIENCE

Date Receiveq: September 9, 1988
. iate Reported: December 8, .988
BoR: ES:0ak Ridge/Duluth ANGB
Address: 710 S, Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

page 1 of 5

Work Order: 958
Job Number: ORO001

ATTN: Mr, Bill Hayden

88082305 88082306
DANGB-BG-MW42-GW1 DANGB-BG-MW32-GW1
09-08-88 08-08-88

08:45 11:00

095-14-88 09~14-88

10-23-88 10-23-83

Compound was detected in the blank,

— S s — i > — T = S o P . S S S S S T St G S S e b g S Sy RS T e S BRS Se SHm G Thm G Gen G G . e TR i W e WA M e G Gt S G GE B Gme P T G e e e
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Base

,
[ R X1 Lo TR

(continued)
ate Receilved: September 9, 1988
ate Reported: December 8, 1988
IR ES:0ak Ridge/Duluth ANGB

idress: 710 S$. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

DANGB-BG-MW42-GW1

P

Neutrals - SW 8270
Matrix: Water

ATTN: Mr,

Work Order:
Job Number:

88082306

L RS t . -

958
ORODO1

Bill Hayden

DANGB-BG-MW32-GW1

09~-08-88

11:00

0S-14-88
10-23-88

ab Number: 88082305
ample No,:
ate Sampled: 09-08-88
ime Sampled: 08:45
ate Extracted: 09-14-88
ate Analyzed: 10-23-88
>mpound Detection

Limits

ug/L ug/L
nenanthrene 10 ND
achracene 10 ND
ibutyl phthalate 10 ND
luoranthene 10 ND
-Chlorophenyl phenyl ether 10 ND
vrene 10 ND
4tyl Benzyl phthalate 10 ND
is(2-ethylhexyl) phthalate 10 10
arysene 10 ND
-Bromophenyl phenyl ether 10 ND
enzo(a)anthracene 10 ND
i-n-octylphthalate 10 ND
enzo(b)fluoranthene 10 ND
znzo(k)fluoranthene + 10 ND
znzidine 60 ND
,3'-Dichlorobenzidine 20 ND
2nzo(a)pyrene 10 ND
aéeno(1,2,3-¢d)pyrene 10 ND
ibenzo(a,h)anthracene i0 ND
2nzo(ghi)perylene 10 ND
enzyl Alcohol 20 ND
= Compound was detected in the blank.




> - o - & . P T ) < I-‘v Y
Base Neutrals - SW 8270
. Matrix: Water
{continued)

= Compound was detected in the blank.

EPA has not yet determined detection limits for these compounds.

Eate Received: September 9, 1988 Work Order: 958
ate Reported: December 8, 1988 Job Number: OR001
or: ES:0ak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
ﬁddress:?io S. Illinois Avenue Suite F-103
Oak Ridge, Tennessee 37830
Eab Number: 88082305 88082306
ample No,: DANGB-BG-MW42-GW1 DANGB-BG-MW32-GW1
Date Sampled: 0S-08-88 09-08-88
'ime Sampled: 08:45 11:00
ate Extracted: 09-14-88 09-14-88
bDate Analyzed: 10-23-88 10-23-88
';ompound Detection Analytical Results
Limits
ug/L ug/L ug/L
tcetophenone ——% ND ND
Aniline —~——% ND ND
-Aminobiphenyl ——% ND ND
=Chloroaniline 20 ND ND.
1-Chloronaphthalene —-——x% ND ND
ibenzofuran 10 ND ND
i—Dimethylaminoazobenzene ——% ND ND
,12-Dimethylbenz(a)anthracene --x ND ND
a-,a-Dimethylphenethylamine —-—% ND ND
miphenylamine —-— ND ND
,2=-Diphenylhydrazine ——% ND ND
Ethyl methanesulfonate ——% ND ND
m-Methylcholanthrene —x% ND ND
inethyl methanesulfonate ——% ND ND
-Methylnaphthalene 10 ND - ND
1-Naphthylamine —-— ND ND
-Naphthylamine ——% ND ND
-Nitroaniline 50 ND ND
3-Nitroaniline 50 ND ND
-Nitroaniline 50 ND ND
I-Nitroso-di-n-butylamine ——% ND ND
N-Nitrosopiperidine -—% ND ND
entachlorobenzene —-——x% ND ND
ientachloronitrobenzene ——x% ND ND
“Phenacetin ——% ND ND
2~Picoline ~——% ND ND
ronamide - ND ND
12,4,5-Tetrachlorobenzene ——% ND ND



ate Recelived: September 9, 1988
ate Reported: December 8, 1988
IR: ES:0ak Ridge/Duluth ANGB

. & = - = K * N R LI T} T
Pesticides and PCBs - &W
Matrix:

1

8270

Water

Work Order: 958
Job Number: -OR001

ATTN:Mr. Bill Hayden

idress: 710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

ab Number:
ample No.:

ate Sampled:
ime Sampled:
ate Extracted:
ate Analyzed:

lpha~BHC
amma-BHC
2ta~BHC
2ptachlor
2)lta-BHC

idrin
2ptachlor epoxide
adosulfan I
ieldrin
,4'~-DDE

adrin
ndosulfan II
,4'-DDD
,4'-DDT
ndosulfan Sulfate
nérin aldehyde
adrin Ketone
nlordane
2thoxychlor
sxaphene
roclor-1016
roclor-1221
roclor-1232
roclor-1242
roclor-1248
roclor-1254
roclor-1260

88082305 88082306
DANGB~BG-MW42~GW1 DANGB-BG-MW32~GW1
09-08-~88 095-08-88
08:45 11:00
09-14-88 09-14-88
10-23-88 10-23-88
Detection ANALYTICAL RESULTS
Limits
ug/L ug/L ug/L
——% ND ND
. ND ND
20 ND ND
10 ND ND
15 ND ND
10 ND ND
10 ND ND
——x ND ND
15 ND ND
30 ND ND
—-—% ND ND
——x% ND ND
15 ND ND
25 ND ND
30 ND ND
——% ND ND
——% ND ND
60 ND ND
—-—% ND ND
60 ND ND
60 ND ND
60 ND ND
60 ND ND
60 ND ND
60 ND ND
60 ND ND
60 ND ND
determined detection limits for these compounds.

EPA has not yet

= Compound was detected in the blank.

2572




Acic Extractables - SW 8270
l Matrix: Water

tate Receivead: September 9, 1988 Work Order: 958
Jate Reported: December 8, 1988 Job Number: OR001
FOR : ES:0ak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
lxddress:?lo S. Illinois Avenue Suite F-103
Oak Ridge, Tennessee 37830
l.,ab Number: 88082305 88082306
Sample No.: DANGB-BG~MW42-GW1 DANGB-BG-MW32-GW1
l)ate Sampled: 069-08-88 09-08-88
'ime Sampled: 08:45 11:00
Date Extracted: 09-14-88 09-14-88
‘ate Analyzed: 10-23-88 10-23-88
Compound Detection ANALYTICAL RESULTS
Limits
l ug/L ug/L ug/L
2-Chlorophenol 10 ND NI
~Nitrophenol 1 ND ND
henol 10 ND ND
2,4-Dimethylphenol 10 ND ND
,4-Dichlorophenol 10 ND ND
‘, 4 5-Trichlorophenol 10 ND ND
z—-Chloro-3-methylphenol 20 ND ND
2,4-Dinitrophenol 50 ND ND
I,G—Dichlorophenol —— ND ND
-Methyl-4,6-Dinitrophenol 50 ND ND
Pentachlorophenol 50 ND ND
~-Nitrophenol 50 ND ND
benzoic Acid 50 ND ND
2-Methylphenol 1 ND ND
- & 4-Methylphenol i ND ND
‘, 3,4,6~Tetrachlorophenol ——x% ND ND
,4,5-Trichlorophenol 10 ND ND

- ’ e ——
\ ) 5
/ ' L
el L //// il
Analyst <.’ Laboratory Supervisor

EPA has not yet determined detection limits for these compounds.

GG . B @GN K

ounA s
ouna

" ac Aotoertn’d in +
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)OTE: BSamples are discarded 30 days after results are reported unless
other arrangements are made. Hazardous samples will be returned
to client or disposed of at client expense.
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PESTICIDE/PCB STANDARDS SUMMARY

"Job No.: OROO01 Instrument ID: 5890 #2
GC Column ID: OV-1

Client: ES Oak Ridge

Attn: Bill Hayden

Address: 710 S, Illinois Avenue Date Reported: 11-14-88

Suite F-103

Oak Ridge, Tn. 37830

Project: Duluth ANGB
Date(s) of From: 10-04-88 Date of Analysis: 10-06-88
Analysis To: 10-06-88 Time of Analysis: 02:23
Time(s) of From: 11:17 Lab Sample ID:
Analysis To: 23:10 (Standard)
Compound RT RT Window Calibcation | RT Calibracion QNT %D

' From | To Factor Factor “Y/N

alpha-BHC 1.37 342833 1,37 346800 Y 1.2

beta~BHC 1,47 164292 1.46 162338 Y 1.2

delta-BHC 1,66 218617 1.65 223300 Y 2,1

gamma-BHC 1,61 312287
Heptachlor 2,61 375600

Aldrin 3.24 289633

Hept. Epoxide 3.97 293033

Endosulfan 1 4,96 268850

Dieldrin 5.81 246350

4,4°-DDE 5.87 256233 5.85 260117 Y 1.5

Endrin 6.50 244367 6.47 244967 Y 0.2

Endosulfan II 6.62 287442

4,4”-DDD 7.42 188158 7.40 192808 Y 2.5

Endo. Sulfate 8.60 178158 8.57 - 183383 Y 2.9

4,47-DDT 9.79 201217

Methoxychlor 14,85 140958 )

Endrin Ketone 11,06 300750 11,02 320183 Y 6.5
~a. Chlordane 5.07 307883 5.05 308883 Y 0.3
- g. Chlordane 4,56 292750 4,54 267100 Y 1.5

Toxaphene

Aroclor-1016
_Aroclor-1221

Aroclor-1232
- Aroclor-1242

Aroclor-1248

Aroclor-1254

Aroclor—-1260

Note:

Under QNT Y/N: enter Y if quantitation was performed, N if not performed.

%D must be less than or equal to 15.,0% for quantitation, and less than or equal to 20.07%
for confirmation,.

“and therefore at least one column must meet the 15.0% criteria.

_For multicomponent analytes, the single largest peak that is characteristic of the

analytes is based primarily on pattern recognition,

QQAA 1 DT HACH T 1

2689

- i component should be used to establish retention time and %D. Identification of such

Determining that no compounds were found above the CRQL is a form of quantitation,




PESTICIDE/PCB STANDARDS SUMMARY

Job No.: OROO1 Instrument ID: 5890 #2
GC Column ID: OV-l
Client: ES Oak Ridge
Attn: Bill Hayden
Address: 710 8. Illinois Avenue Date Reported: 11-14-88
Suite F-103

Oak Ridge, Tn. 37830

Project: Duluth ANGB

.Date(s) of From: 10-04-88 Date of Analysis: 10-06-88
Analysis To: 10-06-28 Time of Analysis: 09:54
Time(s) of From: 11:17 Lab Sample ID: .
Analysis To: 23:10 (Standard)
Compound RT RT Window Calibration | RT Calibration QNT %D
From | To Factor Factor IR D

alpha-BHC 1,37 342833

beta-BHC 1.47 164292 N

delta-BHC 1.66 218617

gamma~BHC 1.61 312287 1.60 319106 Y 2.2

Heptachlor 2,61 375600 2,60 363383 Y 3.3

Aldrin 3.24 289633 3.23 294033 Y 1.5

Hept. Epoxide 3.97 293033 3.96 297367 Y 1.5

Endosulfan 1 4,96 268850 4,94 270883 Y 0.6

Dieldrin 5.81 246350 5.80 250550 Y 1.7

4,4°-DDE 5.87 256233

Endrin 6.50 244367

Endosulfan II 6,62 287442 6.61 288767 Y 0.5

4,4°-DDD 7.42 188158

Endo. Sulfate 8,60 178158

4,47 -DDT 9.79 201217 1 9.77 200350 Y 0.4

Methoxychior 14,85 : 140958 14,81 139815 Y 0.8

Endrin Ketone 11.06 300750

a. Chlordane 5.07 . 307883

g. Chlordane 4.56 292750

Toxaphene

Aroclor-1016

Arocler-1221

Aroclor-1232

Aroclor-1242

Aroclor-1248

Aroclor-1254

Aroclor-1260

Undetr QNT ¥/N: enter ¥ if quantitation was perforued, N if not performed.
%D must be less than or equal to 15.0% for quantitation, and less than or equal to 20.0%
for confirmation.

-~

Note: Determining that no compounds were found above the CRQL is a form of quantitation,
and therefore at least one column must meet the 15.07% criteria.

For multicomponent analytes, the single largest peak that is characteristic of the
component should be used to establish retention time and 7D. Identification of such
analytes is based primarily on pattern recognition., )

2590
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PESTICIDE/PCB STANDARDS SUMMARY

Job. No. : OR0O1 Instrument ID: 5890 #2
GC Column ID:
Client: ES Oak Ridge
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Date Reported: 11-14-88
Suite F-103
O0ak Ridge, Tn. 37830
Project: Duluth ANGB
Date(s) of From: 10-04-88 Date of Analysis: 10-06-88
hnalysis To: 10-06-88 Time of Analysis: 17:21
Time(s) of From: 11:17 Lab Sample I1D:
Analysis To: 23:10 (Standard)
Compound RT RT Window Calibration RT Calibration QNT %D
From | To Factor Factor Y/N
alpha-BHC 1.37 342833 1.37 365900 Y 6.7
beta-BHC 1.47 164292 1.47 170967 Y 4,1
delta-BHC 1.66 218617 1.66 237150 Y 8.5
ganma-BHC 1.61 312287
Heptachlor 2,61 375600
Aldrin 3.24 289633
Hept. Epoxide 3.97 293033
Endosulfan 1 4,96 268850
Dieldrin 5.81 246350
4,4”~DDE 5.87 256233 5.87 277017 - Y 8.1
Endrin 6,50 244367 6.49 263417 - Y 7.8
Endosulfan II 6.62 287442 - .
4,4”-DDD 7.42 188158 7.42 203575 ¥ w2
Endo. Sulfate 8.60 178158 8.59 198983 Sy 1..7
4,4”-DDT 9.79 201217
Methoxychlor 14,85 140958
Endrin Ketone 11.06 300750 11.05 327375 Y 8.9
a. Chlordane 5.07 307883 5.06 326100 Y 5.9
g. Chlordane 4.56 292750 4.56 311567 Y 6.4
- Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
‘Aroclor-1248
Aroclor-1254
Aroclor-1260

Under QNT Y/N: enter Y if quantitation was performed, N if not performed.

ZD must be less than or equal to 15.0% for quantitation, and less than or equal to 20.0%

Note:

for confirmation.

and therefore at least one column must meet the 15.0% criteria.

For multicomponent analytes, the single largest peak that is characteristic of the

component should be used to establish retention time and %D,

analytes is based primarily on pattern recognition.

2691

Identification of such

Determining that no compounds were found above the CRQL is a form of quantitation,




PESTICIDE/PCB STANDARDS SUMMARY

Job No.: OR0O1 . Instrument ID: 5890 {2
GC Column ID: OV-l
Client: ES Oak Ridge
Attn: Bill Hayden
Address: 710 S, Illinois Avenue Date Reported: 11-14-88
Suite F-103

Oak Ridge, Tn. 37830

Project: Duluth ANGB

Date(s) of From: 10-04-88 Date of Analysis: 10-06-88
Analysis To: 10-06-88 Time of Analysis: 20:14
. Time(s) of From: 11:17 Lab Sample ID:
| Analysis To: 23:10 (Standard)
; Compound RT RT Window Calibration | RT Calibration QNT #“D
| From | To Factor " Factor Y/N
i alpha-BHC 1.37 342833 1,37 365300 Y 6.5
' beta—-BHC 1.47 164292 1.47 171200 Y 4,2
i delta-BHC 1.66 218617 1,66 233267 Y 6.7
gamma-BHC 1.61 312287
Heptachlor 2,61 375600
Aldrin 3.24 289633
Hept. Epoxide 3.97 293033
Endosulfan I 4,96 268850
Dieldrin 5.81 246350
4,4”-DDE 5.87 256233 5.86 | 278783 Y 8.8 -
Endrin 6.50 244367 6.48 257917 Y 5.5
Endosulfan 11 6.62 287442 .
4,4”=DDD 7.42 188158 7.41 | 204950 Y 8.9
Endo. Sulfate 8,60 178158 8,58 191858 Y 7.7
4,4”-DDT 9.79 201217
Methoxychlor 14,85 140958
Endrin Ketone 11,06 300750 11,03 319400 Y 6.2
| a. Chlordane 5.07 307883 5.06 325700 Y 5.8
‘ g. Chlordane 4,56 292750 4,55 310050 Y 5.9
- ' Toxaphene
» Aroclor-1016
i Aroclor-1221
i Aroclor-1232
Aroclor-1242
i Aroclor-1248
; Aroclor-1254
{ Aroclor-1260

%#D must be less than or equal to 15.0% for quantitation, and less than or equal to 20.07%
for confirmation,

Note: Determining that no compounds were found above the CRQL is a form of quantitation,
and therefore at least one column must meet the 15.0% criteria.

For multicomponent analytes, the single largest peak that is characteristic of the
component should be used to establish retention time and 7D. Identification of such
analytes is based primarily ou pattern recognition. ’

e o VOV AV WISY AL AN Vo



PESTICIDE/PCB STANDARDS SUMMARY

Job No.: OR001 Instrument ID: 5890 #2

GC Column ID: O0OV-l
Client: ES Oak Ridge
Attn: Bill Hayden
Address: 710 S, Illinois Avenue Date Reported: 11-14-88
Suite F-103

Oak Ridge, Tn., 37830

Project: Duluth ANGB

' Date(s) of From: 10-04-88 Date of Analysis: 10-06-88
Analysis To: 10-06-88 Time of Analysis: 22:23
Time(s) of From: 11:17 Lab Sample ID:
l Analysis To: 23:10 (Standard)
Compound RT RT Window Calibration | RT Calibration QNT %D
‘ ' From | To Factor ) " Factor Y/N
alpha-BHC 1.37 342833
' beta-BHC 1,47 164292
delta-BHC 1.66 218617 .
gamma-BHC 1.61 312287 1.60 336700 Y 7.8
Heptachlor 2.61 375600 2,60 | 397933 4 5.9
' Aldrin 3.24 289633 3.23 304183 Y 5.0
: Hept., Epoxide 3.97 293033 3.96 319850 Y 9.2
Endosulfan 1 4,96 268850 4,94 279750 Y 4,1
) ' Dieldrin 5.81 246350 5.79 258717 Y 5.0
4,47 -DDE 5.87 256233
Endrin 6.50 244367 )
l Endosulfan 1I 6,62 287442 6.60 292600 Y 1.8
] 4,4”-DDD 7.42 188158
) Endo. Sulfate 8.60 178158
4,4°-DDT 9.79 201217 9.76 226550 Y 12,6
) ' Methoxychlor 14,85 140958 14,81 144690 Y 2.6
) Endrin Ketone 11.06 300750 -
- a. Chlordane 5.07 307883
- l g. Chlordane 4.56 292750
: Toxaphene
Aroclor-1016
l " Aroclor-1221
- Aroclor—-1232
: Aroclor-1242
: Aroclor—-1248
: l Aroclor-1254
- Aroclor-1260

Under ONT Y/N: enter Y if qﬁan%itation was- performed, N if not performed.
%D must be less than or equal to 15.0% for quantitation, and less than or equal to 20.0%
for confirmation., .

Note: Determining that no compounds were found above the CRQL is a form of quantitation,
and therefore at least one column must meet the 15.0% criteria.

For multicomponent analytes, the single largest peak that is characteristic of the
component should be used to establish retention time and 7%D. Identification of such

analytes is based primarily on pattern recognition,




PESTICIDE/PCB STANDARDS SUMMARY

Job No.: ‘0R001 : Instrument ID: 5890 #2
GC Column ID: 0OV-1
Client: ES Oak Ridge
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Date Reported: 11-14-88
Suite F-103

Oak Ridge, Tn. 37830

Project: Duluth ANGB

Date(s) of From: 10-04-88 Date of Analysis: 10-06-88
Analysis To: 10-06-88 Time of Analysis: 23:10
Time(s) of From: 11:17 ) Lab Sample ID:
Analysis To: 23:10 - (Standard)
Compound RT RT Window Calibration | RT . Calibration QNT %D
From | To Factor Factor Y/N
alpha-BHC 1.37 342833 1,36 375767 Y 9.6
beta~BHC 1.47 164292 1.46 175733 Y 7.0
‘delta~BHC 1.66 218617 ° | .1.65 242483 Y 10.9
-gamma-BHC 1.61 312287 )
Heptachlor 2.61 375600
Aldrin 3.24 289633
Hept. Epoxide 3.97 293033
Endosulfan I 4,96 268850
Dieldrin 5.81 246350 -
4,4°-DDE 5.87 ° 256233 5.85 281083 Y 9.7
‘Endrin 6.50 244367 6.47 265050 Y 8.5
Endosulfan II 6.62 287442
4,4°-DDD 7.42 188158 - 7.39 211867 Y | 2.6
‘Endo. Sulfate 8.60 178158 - 8,56 195317 Y 9.6
4,47-DDT 9.79 201217 )
Methoxychlor 14,85 140958
Endrin Ketone 11.06 300750 11.02 328425 Y 9.2
a., Chlordane 5.07 307883 5.04 331600 Y 7.7
g. Chlordane 4,56 292750 4,54 313950 Y 7.2
Toxaphene :
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor—-1242
Aroclor-1248
Aroclor-1254
Aroclor—-1260

“Under QHT Y/N:! enter Y ifiqﬁénfitation was performed, N if mot performed. o
%D must be less than or equal to 15.0% for quantitation, and less than or equal to 20.0%
for confirmation.

Note: Determining that no compounds were found above the CRQL is a form of quantitation,
and therefore at least one column must meet the 15,07 criteria.

For multicomponent analytes, the single largest peak that is characteristic of the
component should be used to establish retention time and %D, Identification of such

analytes is based primarily on pattern recognition.




Job No.:

Client:
Attn:
Address:

SEMIVOLATILE METHOD BLANK SUMMARY

48

Work Order No.:

Lab Sample No.: ©3~7S |
Lab File ID: 302iX /2106
Matrix: o g 1€~

Level (low/med):

.

89-AAAANNNN 1

' Date Analyzed: /o-2723-33
Time Analyzed: )9:43,2/):43
Instrument ID:
l . Date Reported:
Project:
j DJ/LﬂLl\
l This Method Blank applies to the following samples, MS and MSD.
B R Sample * Lab Sample Lab File Date of
Number ID ID Analysis
DANGS - RE- mwaa-aw| ¢Y CFR3035 S6\3, Soaly Jo-23-93
DANGE - BG - M2 - G 3\20592 O¢ scaiq,so3ne Jo~AY-¥YY
1 2695
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TG0 WMV Lnita
24 Oct 88 SO/

VOLATILE CONTINUING CALIBRATION ™ CHECK

LabName: Contract:

Lab Code: Case No.: SAS No.: SDG No.:
Instrument ID. :__C_F_\B_b_o_m_l,_ Calibration Date(s): q’/ 'S~ /32

LB FILE 10: 305 3 ) rnit. calib. Datets):_a /13 /89 a/i4 /82

.0

COMPOUND _ RRF  RRF50 4D gre.
[ ] 1 () (]

Benzyl chloride 0321034 G o

bis (2-chloroethoxy b ! : )
methane ; R e e

bis (2-chloroisopropyl A e b e b = T . 3
ether H ! H !

Bromobenzene 110 1 1.1 1 16 !

Bromodichloromethane__ | ROt 2. | {__ B 1| -

Bromof orm IR S e

Bromomethane i {0204 ____}

Carbon tetrachloride L O 9.t t 1D !

Chloroacetaldehyde o | =} i

Chlorobenzene f et 1O '

Chloroethane { o:LSt od0 t 10t

Chloroform Y21 3.5 1 19

1-Chorohexane F oSt ioqD e

2~-Chloroethyl vinyl ether_{_e—— | —— | — H

Chloromethane o949 0.63_ 90 ¢

Chloromethyl methyl ether_i_~—— | —=— { — |

o_,m_,& p_Chlorotoluenes _{_ 35 1 4.5 | &% |

Dibromochloromethane 13 1 32 6 )

Dibromomethane R 1 9.3 1 4 |

1,2_Dichlorobenzene IR NI T S W B !

1,3_Dichlorobenzene AL IR R T I o

1,2_Dichlorobenzene G oy gt 100

Dichlorodifluormethane o o i i

t,1_Dichloroethane._ by b ved o \F

1,2_Dichloroethane G V9.8 14 15

1,1_Dichloroethylene NN I T I L S

trans_1,2_dichloroethylene! &Y | Q.1 t__Vd !

Dichloromethane S 129 v \F

1,2_Dichloropropane RSt A3 !

1,3_Dichloropropylene AN I~ R B -

1,1,2,2_Tetrachloroethane_{_€¢ 5 { 6.4 (o}

i.,1,1,2_Tetrachloroethane_i_%' { 4.9 1 O i

Tetrachloroethylene EE T N I B - I

1,1,1_Trichloroethane 29 10.6 1 14

1,1,2_Trichloroethane LA dl oA

Trichloroethylene T 133 0 15

Trichlorofluormethane b 1 ed 20

Trichloropropane RN - To I

Vinyl chloride AR A
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file: "CONTCAL
21 Oct 88

VOLATILE CONTINUING CALIBRATION  CHECK

l.abName: Contract:

50V

alis/gt

Lab Code: Case No.: SAS No.:

SDG Nao.:

Instrument ID.:_cﬂBba@‘k_ Calibration Date(s): ql/iﬁlAﬂ

LAB FILE ID:___‘_3__D______ Init. Calib. Date(s): /13 /39

+/1u/29
/

COMPOUND RRF  RRF5Q %D

1 ) ] ]
Benzene ' ‘/Q H ‘7/7 i ; '
Chlorobenzene H ‘/ 2.8 10

[} 1 [] 1

] 1 i » 4
1,2_Dichlorobenzene_, (37 3% R
't ,3_Dichlorobenzene ] C—/-'3 -
1,4_Dicherckbenzcene NI WY < B D S
Zihvi Sezere t 250 36 2 !
Teiuens P2 3.0 3_
Xyliznes la, ' 11 g__
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ES

600 BANCROFT WAY

BERKELEY, CALIFORNIA 94710
' ENGINEERING-SCIENCE, INC. (415) 548-7970
l Job No.: OR0O1
Client: ES Oak Ridge
Attention: Bill Hayden
Address: 710 S. Illinois Avenue
Suite F-~103
l Oak Ridge, Tn. 37830
l Project: Duluth ANGB
' Attache. are the analytical reports for the soil samples received
by this laboratory on 9-01-88.
l Sample Preparation Data
- Laboratory - Client Date Date* Date Date#*
) Sample No. Sample ID Test collected extracted analyzed 2nd col.
7 88082254 DANGB4-MW24-SS1 BA-I 8-31-88 10-20-88
- #8-88082254 DANGB4-MW24-8S1 CD-F 8-31-88 10-20-88
88082254 DANGB4-MW24-SS1 CR-F 8-31-88 10-20-88
88082254 DANGB4 -MW24-SS1 PB-F 8-31-88 10-20-88
88082254 DANGB4-MW24-S51 418.1 8-31-88 9-22-88 9-23-88
88082254 DANGB4-MW24-SS1 MOIS 8-31-88 9-09-88
88082254 DANGB4-MW24-SS1 8010 8-31-88 9-13-88 9-12-88
88082254 DANGB4-Mi24-SS1 8020 8-31-88 9-13-88 9-12-88
88082255 DAKGB41124-SS1A BA-1 8-31-88 10-20-88
88082255 DANGB4-MW24-SS1A CD-F 8-31-88 10-20-88
88082255 DANGB4-MW24~-SS1A CR-F 8-31-88 10-20-88
88082255 DANGB4-MW24-SS1A PB-F 8-31-88 10—2_2-88
88082255 DANGB4-MW24-SS1A 418.1 8-31-88 9-22-88 9-23-88
88082255 DANGB4-MW24-SS1A MOIS 8-31-88 9-09~-88
88082255 DANGB4-MW24-SS1A 8010 8-31-88 9-~13-88 9-12-88
88082255 DANGB4-MW24-SS1A 8020 8-31-88 9-13-88 9-12-88
-m
l* If applicable
88-A1-DULUO704 1 CL-FRMO1
l A SUBSIDIARY OF THE PARSONS CORPORATION 2 7 n 3




CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
SAMPLE NO(S).: 88092254-88092255
WORK ORDER NO.: 942

These soil samples were received at the ES Berkeley Laboratory
' on 9-01-88. They were received cold and intact.

Q704 |
88-A1-DULUO705 1 CN-FRU02




ENGINEERING-SCIENCE INC. PAGE
l _ 12/05/88
ANALYSIS REPORT
ORK ORDER NUMBER: 942
OB NUMBER : 2B0000000440 APPROVED BY AL
WORK ORDER DATE : 09/01/88 Tab Supervisor
EPORT DATA: CLIENT DATA:
ES OAK RIDGE/DULUTH ANGB ES 0AK RIDGE/DULUTH ANGB (  134)
710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
AK RIDGE, TN 37830 OAK RIDGE, TN 37830
lgILL HAYDEN

# OF REPORT COPIES: 1

.CONTRACT / PO #
CONTACT

OR001
BILL HAYDEN
(615)-481-3920

'TASK: 2, UNITS: mg/Kg

DANGB4 ,MW24,SS1 DANGB4,MwW24,
SS1A

ll‘EST COMPOUND 88092254 88092255
CID DIG SOIL NA NA
ARIUM 42.7 81.1
CADMIUM 8.0N 15.7N
CHROMIUM _ . 27.3 49.7

,lLEAD 4.9 21.6

ND - Not Detected

: l 03[




LT

ENGINEERING-SCIENCE INC, PAGE
12/05/88

ANALYSIS REPORT

‘ORK ORDER NUMBER: 942

OB NUMBER : ZB0000000440 APPROVED BY AZOM&§¢4/¢#@E:7

'ORK ORDER DATE : 09/01/88 " Lab Supervisor
'EPORT DATA: CLIENT DATA:

'S OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB (  134)
10 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
AK RIDGE, TN 37830 OAK RIDGE, TN 37830

3ILL HAYDEN
OF REPORT COPIES: 1 °

'ONTRACT / PO #
'ONTACT

OR001
BILL HAYDEN
(615)~481-3920

e oo

"ASK: 3, UNITS: mg/Kg
DANGB4,MW24,SS1 DANGB4,MW24,

SS1a
"EST COMPOUND 88092254 88092255
.18.1 PETROLEUM HYDROCARBONS 51 24

- MOISTURE 9.6 8.4

iD - Not Detected

2708




ENGINEERING-SCIENCE INC, PAGE
I _ 12/05/88
ANALYSIS REPORT
ORK ORDER NUMBER: 942 %&Z
OB NUMBER : ZB0000000440 APPROVED BY ¢ ~
WORK ORDER DATE : 09/01/88 Lab Supervisor
EPORT DATA: CLIENT DATA:
ES OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)
710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
AK RIDGE, TN 37830 OAK RIDGE, TN 37830
'gILL HAYDEN
# OF REPORT COPIES: 1
CONTRACT / PO # : OROOL
CONTACT ¢ BILL HAYDEN

(615)-481~3920
'I‘ASK: 4, UNITS: ug/Kg, GROUP 8010

DANGB4 ,MW24,SS1 DANGB4,MW24,
) SS1A
'I‘EST COMPOQUND 88092254 88092255
: ENZYL CHLORIDE ND ND
) ﬁIS (2-CHLOROETHOXY) METHANE ND ND
IS (2-CHLOROISOPROPYL)ETHER ND ND
BROMOBENZENE ND . ND
ROMODICHLOROMETHANE ND ND
ROMOFORM ND ND
BROMOETHANE ND ND
CARBON TETRACHLORIDE ND ND
HLORACETALDEHYDE ND ND
HLORAL ND ND
- CHLOROBENZENE ND- ND
‘@CHLOROETHANE ND ' ND
EHLOROFORM ND ND
~CHLOROHEXANE ND ND
2-CHLOROETHYL VINYL ETHER ND ND
"HLOROMETHANE ND ND
HLOROMETHYL METHYL ETHER ND ND
CHLOROTOLUENE ND ND
DIBROMOCHLOROMETHANE ND ND
IBROMOMETHANE ND ND
1 2=DICHLOROBENZENE ND ND
. 1,3-DICHLOROBENZENE ND ND
~ mal,4-DICHLOROBENZENE ND ND
ﬁI CHLORODIFLUOROMETHANE ND ND
; L-DICHLOROETHANE ND ND
°  1,2-DICHLOROETHANE ND ND
-, 1-DICHLOROETHVYLENE ND ND
RANS=-1,2~DICHLOROETHYLENE ND ND
-DICHLOROMETHANE 2.2B . 4.0B
1,2-DICHLOROPROPANE ND ND

,7 ND - Not Detected

rd
-3
O
-~




ENGINEERING-SCIENCE INC. PAGE
12/05/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 942
DANGB4 ,MW24,SS1 DANGB4,MW24,

SS1A
'EST COMPOUND 88092254 88092255
., 3-DICHLOROPROPYLENE ND ND
.+1,2,2-TETRACHLOROETHANE ND ND
.+1,1,2-TETRACHLOROETHANE ND ND
"ETRACHLOROETHYLENE ND ND
.+1,1-TRICHLOROETHANE ND ND
.11, 2-TRICHLOROETHANE ND ND
'RICHLOROETHYLENE ND . ND
'RICHLOROFLUOROMETHANE ND ND
'RICHLOROPROPANE ND ND
"INYL CHLORIDE ND ND

iD = Not Detected




WORK ORDER NUMBER:
JOB NUMBER LA
WORK ORDER DATE : O

REPORT DATA:

ES OAK RIDGE/DULUTH

710 S. ILLINOIS AVE.

OAK RIDGE, TN 37830
'BILL HAYDEN

4 OF REPORT COPIES:
ICONTRACT / PO #
CONTACT e

lTASK: "4, UNITS: ug/

'TEST -COMPOUND

lBEN ZENE

CHLOROBENZENE
*1,2-DICHLOROBENZENE
1,3~-DICHLOROBENZENE
1,4-DICHLOROBENZENE
ETHYL BENZENE
TOLUENE

XYLENES

ND -~ Not Detected

ENGINEERING-SCIENCE INC. .PAGE
12/05/88 .

ANALYSIS REPORT
942

B0000000440 APPROVED BY A&J

9/01/88 °  Lab Supervisor
CLIENT DATA:

ANGB ES OAK RIDGE/DULUTH ANG3B ( 134)

STE. S103 710 S. ILLINOIS AVE. STE. S103

OAK RIDGE, TN 37830

1

OR0OO01

BILL HAYDEN

(615)-481-3920
Kg, GROUP 8020
DANGB4 ,MW24,SS1 DANGB4,MW24,

SS1A
88092254 88092255
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND

%09
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO(S).: VGC-S-0060-88
QC REPORT NO(S).: VGC-5-0060-88B

Zercent recovery and relative percent difference for some of the
matrix spiking compounds are outside ES Laboratory acceptance liamits. 4
blank spike analysis shows the laboratory to be in control.

-~ . N .
Results for Sample No. 88092739 are reportad on a wet weighi
basis, since percentage moisture was not performec.
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E s . 600 BANCROFT WAY

BERKELEY, CALIFORNIA 94710

ENGINEERING-SCIENCE, INC. (415) 548-7970

Job No.: OR0OO01

Client: ES Oak Ridge
Attention: Bill Hayden
Address: 710 S. Illinois Avenue
Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB

Attached are the analytical reports for the soil samples received
by this laboratory on 8-20-88.

Sample Preparation Data

Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col,
88082000 DANGB4-MW23-SS1 BA-I 8-19-88 9-18-88
88082000 DANGB4-MW23-SS1 CD-F 8-19-88 9-16-88
88082000 DANGB4-MW23-5S1 CR-F 8-19-388 9-16-88
88082000 DANGB4-}W23-SS1 PB-F 8-19-88 9-22-88
) 88082000 DANGB4-MW23-SS1 418.1 8-19-88 9-15-88 - 9-15-88
’ 88082000 DANGB4-MW23-SS1 MOIS 8-19-88 8-29-88
' 88082000 DANGB4-}M123-SS1 8010 8-19-88 8-31-88 8-31-88
88082000 DANGB4-Mi/23-551 8020 8-19-388 8-31-88 8-31-88
88082001 DANGB4-MW23-552 BA-I 8-19-88 9-18-88
' 88082001 DANGB4-MW23-SS2  CD-F 8-19-88 9-16-88
88082001 DANGB4-MW23-5S2: CR-F 8-19-88 9-16-88
88082001 DANGB4 -1MW23-582 PB-F 8-19-88 9-22-88
88082001 DANGB4-MW23-5S2 418.1 8-19-88 9-15-88 9-15-88
88082001 DANGB4-MW23-852 MOIS 8-19-88 8-29-88
88082001 DANGB4 ~MW23-552 8010 8-19-88 8-31-88 8-31-88
88082001 DANGB4-MW23-552 8020 8-19-88 8-31-88 8-31-88
I 88082002 DANGB4-1MW23-5S3 BA-I 8-19-88 9-18-88
88082002 DANGB4-MW23-SS3 CD-F 8-19-88 9-16-88
88082002 DANGB4-MW23-SS3 CR-F 8-19-88 9-16-88
. ‘B 88082002 DANGB4-MW23-8S3  PB-F 8-19-88 9-22-88
. 88082002 DANGB4-MI23-SS3 418,1 8-19-88 9-15-88 9-15-88
88082002 DANGB4-MW23~-5S3 MO1S 8-19-88 §-29-88
88082002 DANGB4-MW23-883 8010 8~-19-88 8-31-88 8-31-88
88082002 DANGB4-MW23-S83 8020 8-19-88 8-31-88 8-31-88

: I* If applicable

' 88-A1-DULU0317 1 CL-FRMO1
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CASE NARRATIVE

QUALITY CONTIROL RESULTS SUMMARY

SAMPLE NO(S).: 88082000-88082002
WORK ORDER NO.: 886

These soil samples were received at the ES Berkeley Laboratory
on 8-20-88. They were received cold and intact.

88-A1-DULU0318 1 CN-FRMO2
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Compound

DETECTION LIMITS
HALOGENATED VOLATILE ORGANICS
EPA- METHOD 8010
AMPLES NO.: 88082000-88082002

Detection Limits

Benzyl chloride
bis(2-chloroethoxy)methane
bis(2~-chloroisopropyl)ether
Bromobenzene
Bromodichloromethane
Bromoform

Bromome thane

Carbon Tetrachloride
Chloroacetaldehyde

Chloral

Clorobenzene

Chloroethane

Cloroform

1-Chlorohexane
2-Chloroethyl vinyl ether
Cloromethane

Chloromethyl methyl ether
0-,m-,& p-Chlorotoluenes
Dibromochloromethane
Dibromomethane
1,2-Dichlorobenzene
1,3~Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifiuoromethane
1,1=Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene
trans~1,2-Dichloroethylene
Dichloromethane
1,2-Dichloropropane
trans—-1,3-Dichloropropylene
1,1,2,2-Tetrachloroethane
1,1,1,2-Tetrachloroethane
Tetrachloroethylene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene
Trichlorofluoromethane
Trichloropropane

Vinyl chloride
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The method detection limits listed are based upon the EPA method listed.

a sample, will influence th
narrative if applicable.

88-41-DULU0321 1

ug /XG
ug /KG
ug /KG
ug /KG
ug /KG
ug /KG
ug /KG
ug /KG
ug /KG
ug /KG
ug /KG
ug /KG
ug /KG
ug /KG
ug /KG
ug /KG
ug /KG
ug /KG
ug /KG
ug /KG
ug /KG
ug /XG
ug /KG
ug /KG
ug /KG
ug /KG
ug /KG
ug /KG
ug/KG
ug /KG
ug /KG
ug /KG
ug /KG
ug /KG
ug /KG
ug /KG
ug /KG
ug /KG
ug /KG
ug /KG

Dilution
or other deviations from the normal procedures, required due to characteristies of
ese values, These changes are described in the report

2723 DL-FRM11



DETECTIION LIMITS
AROMATIC VOLATILE ORGANICS
EPA METHOD 8020
SAMPLES NO.: 88082000-88082002

Compound Detection Limits
Benzene 0.2 ug/Kg
Chlorobenzene 0.2 ug/Kg
1,2-Dichlorobenzene 0.4 ug/Kg
1,3-Dichlorobenzene 0.4 ug/Kg
1,4-Dichlorobenzene 0.3 ug/Kg
Ethylbenzene 0.2 ug/Keg
Toluene 0.2 ug/Kg
Xylenes (Dimethyl benzene) 0.4 ug/Kg

The method detection limits listed are based upon the EPA method listed. Dilution
or other deviations from the normal procedures, required due to characteristics of

a sample, will influence these values. These changes are described in the report

narrative if applicable.

88-A1-DULU0322 1

2724 . DL-FR12
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ENGINEERING-SCIENCE .INC. PAGE 1
' . 11/03/88
ANALYSIS REPORT
WORK ORDER NUMBER: 886 %
JOB NUMBER : ZB0000000440 APPROVED BY .~ }k47t————-/’—‘\—
WORK ORDER DATE : 08/20/88 Lab Supervisor
REPORT DATA: CLIENT DATA:
ES 0AK RIDGE/DULUTH ANGB ES O0AK RIDGE/DULUTH ANGB ( 134)
710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
OAK RIDGE, TN 37830 OAK RIDGE, TN 37830
BILL HAYDEN

# OF REPORT COPIES: 1

CONTRACT / PO #
CONTACT

OROO1
BILL HAYDEN
(615)-481-3920

ITASK: 2, UNITS: mg/Kg

DANGB4-MW23-SS1 DANGB4-MW23-SS2 DANGB4-MW23-SS3
' 8-19-88 8-19-88 8-19-88
- TEST COMPOUND 88082000 88082001 88082002
CID DIG SOIL NA NA NA
‘IBARIUM 51.3 51.4 27.9
CADMIUM 10.6*N 8.5%N 9.8%N
CHROMIUM 23.6 23.7 20.4
EAD 3.2NS 4.2N 2.6N
.NA - Not Analyzed
[ ]
D ~ Not Detected
. o
29235




JORK ORDER NUMBER:
‘0B NUMBER :
JORK ORDER DATE :

REPORT DATA:

3S 0AK RIDGE/DULUTH ANGB

886 592 N
ZB0000000440 APPROVED BY TN

0

'10 S. ILLINOIS AVE.
)AK RIDGE, TN 37830

3ILL HAYDEN

! OF REPORT COPIES:

JONTRACT / PO #
>ONTACT

JASK: 3, UNITS: mg/Kg

8-19-88 8-19-88 8-19-88
’EST COMPOUND 88082000 88082001 88082002
:18.1 PETROLEUM HYDROCARBONS 370 <100 <100 7
5 MOISTURE 11.7 l6.1 12.3

ENGINEERING-SCIENCE INC. PAGE 2
11/02/88

ANALYSIS REPORT

8/20/88 ’ Lab Supervisor

CLIENT DATA: ,

ES OAK RIDGE/DULUTH ANGB (  134)

STE. S103 710 S. ILLINOIS AVE. STE. S103
OAK RIDGE, TN 37830

1
OR0O01

BILL HAYDEN
(615) -481-3920

DANGB4-MW23~SS1 DANGB4-MW23-SS2 DANGB4-MW23-SS3




o ENGINEERING-SCIENCE INC. PAGE
' 11/02/88
ANALYSIS REPORT
IWORK ORDER NUMBER: 886
APPROVED BY 4@%%%2304125717‘

JOB NUMBER : ZB0000000440

lWORK ORDER ‘DATE : 08/20/88
REPORT DATA:

‘= ES OAK RIDGE/DULUTH ANGB

l710 S. ILLINOIS AVE. STE. 5103
OAK RIDGE, TN 37830
BILL HAYDEN

’ l# OF REPORT COPIES: 1

CONTACT BILL HAYDEN

lCONTRAC'J;' / PO # : OROO1
(615)-481-3920

: lTASK: 4, UNITS: ug/Kg, GROUP 8010

Lab Supervisor

CLIENT DATA:

ES OAK RIDGE/DULUTH ANGB (  134)
710 S. ILLINOIS AVE. STE. S103
OAK RIDGE, TN 37830

DANGB4~-MW23-SS1 DANGB4-MW23-SS2 DANGB4-MW23-SS3

n 8-19-88 8-19-88 8-19-88
l‘I'EST COMPOUND 88082000 88082001 88082002
BENZYL CHLORIDE ND ND ND
BIS (2-CHLOROETHOXY)METHANE ND ND ND
BIS (2-CHLOROISOPROPYL)ETHER  ND ND ND
BROMOBENZENE ND ND ND
BROMODICHLOROMETHANE ND ND ND
BROMOFORM ND ND ND
'BROMOETHANE ND ND ND
CARBON TETRACHLORIDE ND ND ND
CHLORACETALDEHYDE ND ND ND
CHLORAL ND ND ND
CHLOROBENZENE ND ND ND
BCHLOROETHANE - ND ND ND
®CHLOROFORM : ND 0.40B 0.08B
1-CHLOROHEXANE ND ND ND
lZ-CHLOROETHYL VINYL ETHER ND ND ND
CHLOROMETHANE ND ND ND
‘CHLOROMETHYL, METHYL ETHER ND ND ND
- mCHLOROTOLUENE ND ND ND
- MIDIBROMOCHLOROMxTHANE ND ND ND
'DIBROMOMETHANE ND ND ND
1,2~-DICHLOROBENZENE ND ND ND
‘Wi, 3-DICHLOROBENZENE ND WD ND
1,4-DICHLOROBENZENE ND ND ND
DICHLORODIFLUOROMETHANE ND ND ND
~ 1, 1-DICHLOROETHANE ND ND ND
‘WL, 2-DICHLOROETHANE ND ND ND
1,1-DICHLOROETHYLENE ND ND ND
" @TRANS-1,2-DICHLOROETHYLENE ND ND ND
: 'gICHLOROMETHANE 3.2B 5.4B
™1, 2-DICHLOROPROPANE ND ND ND




ENGINEERING-SCIENCE INC, PAGE 4i
‘ 11/02/88
ANALYSIS REPORT FOR WORK ORDER NUMBER 886 |

DANGB4-MW23~SS1 DANGB4-MW23-SS2 DANGB4-MW23-SS3

8-19-88 8-19-88 8-19-88
JEST COMPOUND 88082000 88082001 88082002
L,3=-DICHLOROPROPYLENE ND ND ND
t,1,2,2-TETRACHLOROETHANE ND ND ND
1, 1,1,2-TETRACHLOROETHANE ND ND ND
’ETRACHLOROETHYLENE ND ND ND
L,1,1-TRICHLOROETHANE ND ND ND
1,1,2-TRICHLOROETHANE ND ND ND
"RICHLOROETHYLENE ND ND ND
{RICHLOROFLUOROMETHANE ~ ND ND . ND
'RICHLOROPROPANE ND ND ND

JINYL CHLORIDE




- ENGINEERING-SCIENCE INC. PAGE 5
i 11/02/88
ANALYSIS REPORT
lWORK ORDER NUMBER: 886 ,
JOB NUMBER : 2B0000000440 APPROVED BY féaééézgﬁnzziéitb
WORK ORDER DATE : 08/20/88 Lab Supérvisor
REPORT DATA: CLIENT DATA:
ES OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB (  134)
|710 S. ILLINOIS AVE. STE. 5103 710 S. ILLINOIS AVE. STE. S103
OAK RIDGE, TN 37830 OAK RIDGE, TN 37830

BILL HAYDEN
'# OF REPORT COPIES: 1

CONTRACT / PO #
CONTACT

OR001
BILL HAYDEN
(615)-481-3920

: I'I‘ASK: 4, UNITS: ug/Kg, GROUP 8020

DANGB4-MW23-SS1 DANGB4-MW23-SS2 DANGB4-MW23-SS3

8-19-88 8-19-88 8-19-88
lTES‘I‘ COMPOUND 88082000 88082001 88062002
BENZENE ND ND ND
CHLOROBENZENE ND ND ND
1,2-DICHLOROBENZENE ND ND ND
1,3-DICHLOROBENZENE ND ND ND
1,4-DICHLOROBENZENE ND ND ND
ETHYL BENZENE ND ND ND
TOLUENE 1.2 25 13

'XYLENES ' ND ND ' ND
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
Samples No.: 88081877-88081879
Samples No.: 88081883-88081890
Samples No.: 88081938-88081942
Samples No.: 88082000-88082002

The results obtained for the lzboratory control sample (LCS)
analyzed with these samples for the analy“es Cadmium, Caromium, and
Barium exceeded the recommended EPA recoveries. All daca associated
with this batch was closely inspected and no analytical problems were
found. The initial and continuing calibrztion verificaszion standards
and blanks and precision and accuracy reccveries were within acceptable
limits with the following exceptions:

Cadmium spike recoveries and precis.on exceeded acceptable limits.
The spike sample was followed by an analytical spike as required by
laboratory standard operating procedure. The results of the analytical
spike recovery for Cadmium were within acceptable ranges,

CN-FRMO1
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ENGINEERING-SCIENCE, INC.

600 BANCROFT WAY
BERKELEY, CALIFORNIA 94710
(415) 548-7970

Job No.: OROOL
Client: ES Oak Ridge
Attention: Bill Hayden
Address: 710 S, Illinois Avenue
Suite F-103
Oak Ridge, Tn. 37830
Project: Duluth ANGB

Attached are the analytical reports for the soil samples received
by this laboratory on 8-25-88,

— P} T T T T +

Sample Preparation Data

I A SUBSIDIARY OF THE PARSONS CORPORATION

‘@ Laboratory Client Date Date* Date Date*
Sample Yo, Sample ID Test collected extracted analyzed 2nd col.
88082099 DANGB~4-}MW24-551 BA-T 8-24-88 9~-19-88
-88082099 DANGB-4-MW24-8S1 CD-F 8-24-88 9-19-88
88082099 DANGB-4-MW24-SS1 CR-F 8-24-88 9-19-88
88082099 DANGB-4-Mi24-551 PB-F 8-24-88 10-4-88
88082099 DANGB-4-MW24-5S1 418.1 8-24-88 9-17-88  9-19-88
88082099 DANGB-4-MW24~-8S1 MOIS 8-24-88 9-02-88 ‘
88082099 DANGB-4-MW24-551 8010 8-24-88 9-01~88 9-1-88/9-2-88
88082099 DANGB-4-MW24~-SS1 8020 8-24-88 9-01-88 9-01-88
-~ 88082100 DANGB-4~MW24~-SS2 BA-I 8-24-388 9-19-38

88082100 DANGB-4-MW24-5S2 CD-F -24-88 9-19-88

88082100 DANGB~4~MW24-552 CR-F -24-88 9-19-88

88082100 DANGB-4-MW24-352 PB-F 3-24 &8 10-4-88

-88082100 DANGB-4-MW24-552 418.1 8-24-88 9~17-88  9-19-88

88082100 DANGB-4-MW24-582 MO1S 8-24-88 9-02-88

88082100 DANGB-4-11{24~552 8010 8-24-88 9-01-88 9-1-88/9-2-~38
- 88082100 DANGB-4-MW24-552 $920 8-24-88 9-01-88 9-01~88

88082101 DANGB—-4-MiW24-883 BA-I 8-24-88 9-19--88

38082101 DANGB~4-21W24-5S3 CD-F 8-24-88 9-19-88

88082101 DANGB-4-MW24-583 CR-F 8 -24-88 9-19-88

88082101 DANGB-4-MW24~553 PE-F 8-24-88 10-4-88

M 38082101 DANGB—-4~W24~583 418.1 8-24-88 9-17-88  9-19-¥8

Ws8082101 DANGB~-4-MW24~-SS3 MOIS 8-24-88 9-02-88
88082101 DANGB-4-MW24-5S3 8010 8-24-88 9-01-88 9-1-88/9~-2-88

l 88082101 DANGB—-4-}W24-SS3 8020 8-24~88 9-01-88 9-02-838

: l* If applicable
) l 88-A1-DULUO295 1 2741 CL-FRMO1




CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
SAMPLE NO(S).: 88082099-88082101
WORK ORDER NO.: 908

These soil samples were received at the ES Berkeley Laboratory
on 8-25-88, They were received cold and intact.

Due to a stigpected interelement matrix interference, 'all cadmium
data at levels reportable by ICP analysis (Dl mg/KG dity wt.) are
potentially false rositives. This is being investigated and
follow-up will be provided when available.

©88-AL-DULUID266. 1 - e CN-FR402

i
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lWORK ORDER NUMBER:

CONTACT

'TEST COMPOUND

ACID DIG SOIL
BARIUM
CADMIUM
CHROMIUM

'LEAD

T D Bt A W G G B ATY GAD GV b e b GED P G A A D v GEP Gy GAS SnA TR G G S Gre

ENGINEERING-SCIENCE INC. PAGE 1
11/02/88

ANALYSIS REPORT

908
JOB NUMBER : ZB0000000440 APPROVED BY _LZL . ot
|WORK ORDER DATE : 08/25/88 Lab Supervisor
REPORT DATA: CLIENT DATA:
ES OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB (  134)
710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
OAK RIDGE, TN 37830 OAK RIDGE, TN 37830
BILL HA/DEN
l# OF REPORT COPIES: 1
CONTRACT / PO # OR001

BILL HAYDEN
(615) -481~3920

lfI'ASK: 2, UNITS: mg/Kg

DANGB-~4-MwW24~ DANGB-4~MW24 - DANGB=4-MW24-

SS81 Ss2 S83
88082099 88082100 88082101
NA NA NA
49.0 40.2 45.9
11.4Nf 8.8N[ 11.5N E
32.6 25.6 49.3
6.4N 2.8% 4.1N
2743




ENGINEERING-SCIENCE INC. PAGE 2
11/02/88

ANALYSIS REPORT

JORK ORDER NUMBER: 908 4f Xjag;ﬂjziéﬁ;b
TOB NUMBER : ZB0000000440 APPROVED BY L( N

JORK ORDER DATE : 08/25/88 " Lab Supervisor
REPORT DATA: CLIENT DATA:

35 0AK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)
710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
)AK RIDGE, TN 37830 OAI RIDGE, TN 37830

3ILL, HAYDEN

{ OF REPORT COPIES: 1

JONTRACT / PO # : OROO1

SONTACT : BILL HAYDEN
(615)-481-3920

JAs3K: 3, UNITS: mg/Kg

DANGB~4-MW24- DANGB=-4-MW24 -~ DANGB-4-MW24-
SS1 SS2 SS3
’EST COMPOUND 88082099 88082100 88082101
118.1 PETROLEUM HYDROCARBONS 150 <100 <100
5 MOISTURE 12.8 14.7 9.3




ENGINEERING-SCIENCE INC. PAGE 3
11/02/88

ANALYSIS REPORT

IWORK ORDER NUMBER: 908
JOB NUMBER ¢ ZB0000000440 APPROVED BY Jl&ljagk/::;ﬂzih\

lWORK ORDER DATE : 08/25/88 Lab Supervisor
REPORT DATA: CLIENT DATA:
ES OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)
710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. 5103
OAK RIDGE, TN 37830 OAK RIDGE, TN 37830
BILL HAYDEN

l# OF REPORT COPIES: 1

CONTRACT / PO # : OROOL
ICONTACT : BILL HAYDEN
(615)-481-3920

lTASK: 4, UNITS: ug/KG, GROUP 8010

DANGB-4-MW24 -~ DANGB-4-MW24- DANGB=-4-MW24-

SS1 552 SS3

TEST COMPOUND 88082099 88082100 88082101
BENZYL CHLORIDE ND ND ND
BIS (2-CHLOROETHOXY)METHANE ND ND ND
BIS (2-CHLOROISOPROPYL)ETHER ND ND ND
BROMOBENZENE ND ND ND
BROMODICHLCOROMETHANE ND ND ND
BROMOFORM ND ND ND
BROMOETHANE ND ND ND
CARBON TETRACHLORIDE ND ND ND
ICHLORACETALDEHYDE ND ND ND
CHLORAL ND ~ ND ND
CHLOROBENZENE ND ND ND
CHLOROETHANE ND ND ND
CHLOROFORM ND ND ND
1-CHLOROHEXANE ND ND ND
2-CHLOROETHYL VINYL ETHER ND ND ND
CHLOROMETHANE ‘ND ND ND
CHLOROMETHYL METHYL ETHER ND ND ND
CHLOROTOLUENE ND ND ND
DIBROMOCHLOROMETHANE ND ND ND
DIBROMOMETHANE ND ND ND
1,2-DICHLOROBENZENE ND ND ND
i1, 3-DICHLOROBENZENE ND ND ND
ll ; 4~DICHLOROBENZENE ND ND ND
DICHLORODIFLUOROMETHANE ND ND ND
1,1-DICHLOROETHANE ND ND ND
1,2-DICHLOROETHANE ND ND ND
1,1-DICHLOROETHYLENE ND ND ND
TRANS-1,2-DICHLOROETHYLENE ND ND ND

ICHLOROMETHANE 2.9B 4.3B 3.6B

1,2-DICHLOROPROPANE ND ND ' ND

] 9745




-

ENGINEERING-SCIENCE INC.
11/02/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 908

'EST COMPOUND

-, 3-DICHLOROPROPYLENE
.,1,2,2-TETRACHLOROETHANE
.+1,1,2-TETRACHLOROETHANE
’ETRACHLOROETHYLENE

., 1, 1-TRICHLOROETHANE
t,1,2-TRICHLOROETHANE
*RICHLOROETHYLENE
’RICHLOROFLUOROMETHANE
'RICHLOROPROPANE

JINYL CHLORIDE

DANGB-4-MW24-

Ss1

88082099

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

2746

DANGB-4-MW24 -
S82
88082100

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

DANGB-4-MW24 -

883

88082101

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND




- ENGINEERING-SCIENCE INC. PAGE 5
' : 11/02/88
ANALYSIS REPORT

'WORK ORDER NUMBER: 908 y

JOB NUMBER : ZB0000000440 APPROVED BY ﬂ AN /m/\,gyb
lWORK ORDER DATE : 08/25/88 " Lab Supervisor

REPORT DATA: CLIENT DATA:

ES OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB (  134)

710 S. ILLINOIS AVE. STE. $103 710 S. ILLINOIS AVE. STE. S103

OAK RIDGE, TN 37830 OAK RIDGE, TN 37830

BILL HAYDEN
l# OF REPORT COPIES: 1
CONTRACT / PO # : OROO1
'CONTACT ¢ BILL HAYDEN
(615)-481-3920

.TASK: 4, UNITS: ug/KG, GROUP 8020

DANGB-4~-MW24- DANGB-4-MW24 - DANGB-4-MW24-
S8l SSs2 SS3
'TEST COMPOUND 88082099 88082100 88082101
BENZENE ND ND ND
CHLOROBENZENE ND ND ND
1,2-DICHLOROBENZENE ND ND ND
1,3-DICHLOROBENZENE ND ND ND
1,4-DICHLOROBENZENE ND ND ND
ETHYL BENZENE ND ND ND
TOLUENE 39 150 950
'XYLENES ND ND ND
i
N
| 2747
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600 BANCROFT WAY
BERKELEY. CALIFORNIA 94710
{415) 548-7970

ES

ENGINEERING-SCIENCE, INC.

Job No.: OROO1

l Client: ES Oak Ridge
Attention: Bill Hayden

' Address: 710 S. Illinois Avenue

Suite F-103

Oak Ridge, Tn. 37830

Project: Duluth ANGB

Attached are the analytical reports for the soil samples received
by this laboratory on 8-31-88.

Sample Preparation Data

| Laboratory Client Date Date* Date Date*
Sample No. Sample 1D Test collected  extracted analyzed 2nd col.
88102192 DANGB3-MW30-SS1 AS-F 8-30-88 10~10-88
88102192 DANGB3-4{W30-SS1 BA-I 8-30-88 10-20-88
88102192 DANGB3-1MW30-SS1 CD~F 8-30-88 10~20-88
88102192 DANGB3-M{130~551 CR-F 8-30-88 10-20-88
88102192 DANGB3-MW30~-SS1 HG-C 8-30-88 9-22-38
88102192 DANGB3-MW30~-8S1 PB-F 8-30-88 10-20-38
88102192 DANGB3-MW30-SS1 418.1 8-30-88 9-26-88 9-27-38
88102192 DANGB3-MW30-SS1 MOIS 8-30-88 9-07-88
88102192 DANGB3-MW30-SS1 8010 8-30~88 9-08-88 9-
88102192 DANGB3-MW30-SS1 8020 8-30-88 9-08-88 9-
88102192 DANGB3-Mi/30-551 3080 $-30-38 9-09-38 10-05-88
88102193 DANGB3-MW30~SS1A AS-F 8-30-88 10-10-88
88102193 DANGB3-MW30-SS1A BA-I 8-30-88 10-20-88
88102193 DANGB3~MW30~SS1A CD~F 8-30-88 10-20-88
38102193 DANGB3-MW30-SS1A CR-F 8-30-88 10-20-88
88102193 DANGB3-MW30-SS1A HG~C 8-30-88 9-22-88
88102193 DANGB3-1W30~SS1A PB-F 8-30~-88 10-20-88
88102193 DANGB3-MW30-SS1A 418.1 8-30-88 9-26-88 9-27~88
88102193 DANGB3-MW3(0~SS1A MOIS 8-30-88 9-07-88
88102193 DANGB3-MW30~SS1A 8010 8-30-~88 §-08-88 9-08-
88102193 DANGB3-MW30~SS1A 8020 8-30-88 9-08-88 9-08-88
88102193 DANGB3-MW30~8S14A 8080 8-30-88 9-09-88 10-05-88 10-7-38

88-A1-DULUQ580 1

A SUBSIDIARY OF THE PARSONS CORPORATION

CL-FRMO1
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ES

ENGINEERING-SCIENCE, INC.

600 BANCROFT WAY
BERKELEY, CALIFORNIA 94710
(415) 548-7970

Job No.: OROOL
A
Project: Duluth ANGB

Sample Preparation Data l
Laboratory Client Date Date#® Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col,
83102194 DANGB3-MW30~SS2 AS-F 3-30-88 10-10-88
88102194 DANGB3-MW30-SS2 BA-I 8-30-88 10-20-~-88
88102i94 DANGB3-MW30-5S52 CD-F 8-30-88 10-20-88
88102194 DANGB3-MW30-S52 CR-F 8-30-88 10-20-88
88102194 DANGB3-MW30-SS2 HG-C 8-30-88 9-~22-88 I
88102194 DANGB3-MW30-S52 PB-F 8-30-88 10-20-88
38102194 DANGB3-MW30-5S2 418,1 8-30-88 9~26-88 9-27-88
88102194 DANGB3-MU30-552 MOIS 8-30-88 9-07-88 I
88102194 DANGB3-1W30- SS2 8010 8-30-88 9-08-88 9-08-88
88102194 DANGB3-MW30~5S2 8020 8-30-88 9~-08-88 9-08-38
88102194 DANGB3-M30~-5S2 8080 8-30-88 9-09-38 10-05-88
88102195 DANGB3-MW30-S83 AS-F 8-30-88 10-10-88
88102195 DANGB3-MW30-SS3 BA-1 8-30-88 10-20-88
88102195 DANGB3-MW30-583 CD-F 8-30~88 10-20-88
38102195 DAFGB3-~MW30-SS3 CR-F 8-30~-88 10-20-88 l
88102195 DANGB3-1W30-SS3 HG~-C 8-30-88 9-22-88
88102195 DANGB3-4W30-553 PB-F 8-30-88 10-20-88
88102195 DANGB3-MW30-SS3 418.1 8-30-88 9-26-88 9-27-88 I
88102195 DANGB3-MW30-SS3 MO1S 8-30-88 9-07-88
88102195 DANGB3-MW30-SS3 8010 8-30-88 9-08-88 9-08-38
88102195 DANGB3-MW30-SS3 8020 8-30-88 9-08-88 9-09-88
88102195 DANGB3-MW30-SS3 5080 8-30-88 9-09-88 10-05-88 I
88102196 DANGB3-M129-88S1 AS-TF 8-30- u8 10-10~-88
88102196 DANGB3-MlJ29-SS1 BA-1 8-30-8 10-20-88
38102196 DANGB3-4129-SS1 CD-F 8-30- 88 10-20-88 I
38102196 DANGB3-MW29-SS1 CR-F 8-30-88 10-20-88
88102196 DANGB3-MW29-SS1 HG-C 8-30-88 9~22-88
38102156 DANGB3-11W25-851 PB-F 3-30-83 16-20-38
83102196 DANGB3-MW29-SS1 418.1 8-30-88 9-26-88 9-27-88
38102196 DANGB3-MW29-SS1 MO1S 8-30-88 9-07-88
88102196 DANGB3-MW29-SS1 8010 8-30~-88 9-08-88 9-08-38
38102196 DANGB3-MW29-SS1 8020 8-30-88 9-08-38 9-09-88 l
38102196 DANGB3-MW29-8S1 8080 8-30-88 9-09-88 10-05-88 10-07-88
* 1f applicable '

88-A1-DULU0O580 2 CL-FRMO1
A SUBSIDIARY OF THE PARSONS CORPORATION 2 r? F) 2




ES

ENGINEERING-SCIENCE, INC.

600 BANCROFT WAY
BERKELEY, CALIFORNIA 94710

(415) 548-7970

Job No.:

Project:

ORO01

Duluth ANGB

Sample Preparation Data

Laboratory Client Date Date* Date Date*
Sample No. Sample 1D Test collected extracted analyzed 2nd col.,
88102197 DANGB3-M{29-S52 AS-F 8-30-88 10-10-88
88102197 DANGB3-}MW29~5S52 BA-I 8-30-88 10-20-88
88102197 DANGB3-MW29-5S82 CD-F §-30--88 10-20-88
l 88102197 DANGB3-1W29-552 CR-F 8-30-88 10-20-88
88102197 DANGB3-M729-552 HG-C 8-30-88 9-22-88
88102197 DANGB3-}MW29-5S2 PB-F 8-30-88 10~20-88
l 88102197 DANGB3-MW29-5S2 418.1 8-30-88 9-26-88 9-27-38
88102197 DANGB3-MW29-5S2 MO1S 8-30-88 9-07-88
88102197 DANGB3-1W29-5S2 8010 8-30-88 9-08-88 9-09-88
88102197 DANGB3--MW29-8S2 8020 8-30-88 9-08-88 9-09-88
88102197 DANGB3-1129~5852 8080 $-30-88 9-09-88 10-05-88 10-07-88
88102198 DANGB3-MW29-S53 AS-F 8-30-38 10-10-38
88102198 DANGB3-MW29-5S3 BA-1 8-30-88 10-20-88
38102198 DANGB3-MW29~-SS3 CD-F 8-30-88 10-20-88
88102198 DANGB3-MW29~SS3 CR-F 8§-30-88 10-20-88
88102198 DANGB3-MW29-5S3 HG-C 8-30-88 9-22-88
88102198 DANGB3-MW29-5S3 PB-F 8-30-88 10-20-88
88102198 DANGB3-MW29-5S3 418.1 8-30-88 9-26-88 9-27-88
88102198 DANGB3-MW29-5S3 MOIS 8-30-88 9-07-88
88102198 DANGB3-MW29-5S3 8010 8-30-88 9-08-88 9-09-88
I 88102198 DANGB3-1MW29-5S3 8020 8-30-88 9-08-88 9-09-88
88102193 DANGB3-MW29~5S3 8080 8-30-88 9-09-88 10~05-88
88102199 DANGB3-tlJ29-5834 AS-F 8-30-88 10-10-83
88102199 DANGB3-MW29-SS3A BA-1 8-30-88 10-20-88
88102199 DANGB3-MW29-SS3A CD-F 8-30-88 10-20-88
88102199 DANGB3-MW29-SS3A CR-F 8-30-88 10-20-88
88102199 DANGB3-MW29-SS3A HG-C 8-30-88 9-22-88
88102199 DANGB3-MW29-5S3A PB-F 8-30-88 10-20-88
88102199 DANGB3-MW29-SS3A 418,1 8-30-88 9-26-38 9-27-88
a 88102199 DANGB3-1W29-5S3A MOIS 8-30-88 9-07-88
88102199 DANGB3-MW29-SS3A 8010 8-30~-88 9-08-88 9-03-88
88102199 DANGB3-MW29-~8S3A 8020 8-30-88 9-08-88 9-09~-88
l88102199 DANGB3-MI29-SS3A 8080 8-30-88 9-09-88 10-05-88
* 1f applicable
' 88-A1-DULU0580 3 CL-FRMO01

A SUBSIDIARY OF THE PARSONS CORPORATION
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E S 600 BANCROFT WAY

BERKELEY, CALIFORNIA 94710

ENGINEERING-SCIENCE, INC. {415) 548-7970

Job No.: OR0OO01

Project: Duluth ANGB

Sample Preparation Data

Laboratory Client Date Date* Date Date* :
Sample No. Sample 1D Test collected extracted analyzed 2nd col. I
88102200 DANGB3-SGD3-SS1 AS-F 8-30-88 10~-10~88

88102200 DANGB3-SGD3-SS1 BA-1 8-30-88 10-20-88

88102200 DANGB3-SGD3-SS1 CD-F 8-30-88 10-20-88 I
88102200 DANGB3~SGD3~SS1 CR-F 8-30-38 10-20-88

88102200 DANGB3~-SGD3-SS1 HG-C 8-30-88 9-22-88

88102200 DANGB3-5GD3-SS1 PB~F 8-30-88 10-20-88 I
88102200 DANGB3-SGD3-SS! 418,1 8-30-88 9-26-88 9-27-88

88102200 DANGB3~SGD3-SS1 H01S 8~30-88 9-07-88

88102200 DANGB3-SGD3-8S1 8010 8-30--88 9-08-88 9-08-88 l
38102200 DANGB3-SGD3~SS! 8020 8-~30~88 9-08-88 9-09-88
88102200 DANGB3-SGD3-881 8030 8-30-388 9-09-338 10-05-88

88102201 DANGB3-SGD3-SS1A AS-F 8-30-88 10-10-88

88102201 DANGB3-SGD3-SS1A BA-I 8-30-88 10-20-88 I
88102201 DANGB3~-SGD3~SS1A CD-F 8-30-88 10~20-88

88102201 DANGB3~5GD3-SS1A CR-F 8-30-88 . 10-20-88

88102201 DANGB3-SGD3~SS1A HG-C 8-30-88 9-22-~88 I
88102201 DANGB3-SGD3~SS1A PB-F 8-30-88 10~20-88

88102201 DANGB3-SGD3-SS81A 418,1 8-30-88 9-26-88 9-27-88

88102201 DANGB3~SGD3~SS1A MOIS 8-30-88 9~07-88 l
88102201 DANGB3-SGD3-SS1A 8010 8-30-88 9-08-88 9-09-88
88102201 DANGB3-SGD3-SS1A 8020 8-30-88 9-08-38 9-09-88
88102201 DANGB3-5GD3-5S1A 8080 8-30-88 9-09-838 10-05-38

38102202 UANGB3~-35G3-5S1 AS-F 3-30-88 10-10-88 l
88102202 DANGB3-35G3-8S1 BA-1 8-30-88 10-20-88

88102202 DANGB3-35G3-8S1 CD-F 8--30-88 10-20-88

38102202 DANGB3-35G3-851 CR-F 8-30-88 10-20-88 I
88102202 DANGB3-35G3-8S1 HG~C 8-30-88 9-22-88

38102702 DANGB3~35G3~8S1 PB-F 8-30-88 10-20-88

88102202 DANGB3-35G3-SS1 418.1 8-30-88 9-26-88 9-27-88

88102202 DANGB3~35G3~8S1 MO1S 8-30-88 9-07-88

88102202 DANGB3-35G3-551 8010 8-30~-88 9-08-88 9-09-88
88102202 DANGB3-3S5G3-851 8020 8-30-88 9-08-88 9-09-88
88102202 DANGB3+£35G3~SS1 8080 8-30-88 9-09-88 10-05-88

TLfJSGE;B

* 1f applicable

88-A1-DULUOS80 4 CL-FRMO1

A SUBSIDIARY OF THE PARSONS CORPORATION M4
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E S ’ 600 BANCROFT WAY

BERKELEY. CALIFORNIA 94710

ENGINEERING-SCIENCE, INC. (415) 548-7970

Job No.: OR0O01

Project: Duluth ANGB

Sample Preparation Data

Laboratory Client Date Date* Date Date*
Sampie No. Sample 1D Test collected  extracted analyzed 2nd col,
88162203 DANGB3-35G3-SS1A AS-F 8-30-88 10-10-88
88102203 DANGB3-3SG3~-SS1A BA-I 8-30-88 10-23-88
88112203 DANGBZ -35G3-SS1A CD-F 8-30-88 10-20-88
88102202 DANGB3-35G3-SS1A CR~-F 8~30-88 10-20-88
88102203 DANGE3-3SG3-SS1A HG~-C 8-30-88 9-22-88
88102203 DANGB3-35G3-~SS1A PB-F 8-30-88 10-20-88
88102203 DANGB3-3SG3-SS1A 418.1 8-30-88 9-26-88 9-27-88
88102203 DANGB3-35G3-8S1A MOIS 8-30-88 9-07-88
38102203 DANGB3-3SG3-SS1A 8010 8-30-88 9-08-83 9-09-88
88102203 DANGB3-3SG3-SS1A 8020 8-30-88 9-08-88 9-09-88
l 88102203 DANGB3-(§SG}-’-SSIA 8080 8-30-88 9-09-88 10-05-88
.. 356E3
'* If applicable
i
I 88-A1-DULUO580 5 CL-FRMO1

A SUBSIDIARY OF THE PARSONS CORPORATION 2
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
SAMPLE NO(S).: 88102192-88102203
WORK ORDER NO.: 932

-

These soil samples were received at the ES Berkeley Laboratory
on 8-31-88. They were received cold and intact,

88-A1-DULUOS586 1 CN-FRMO2
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ENGINEERING-SCIENCE INC. PAGE 1

I 11/08/88

ANALYSIS REPORT

IORK ORDER NUMBER: 932

08 NUMBER : 280000000440 APPROVED BY
WORK ORDER DATE : 09/02/88 Lab Supervisor
EPORT DATA: CLIENT DATA:
ES OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB (  134)
710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
AK RIDGE, TN 37830 OAX RIDGE, TN 37830
ILL HAYDEN

‘OF REPORT COPIES: 1

ONTRACT / PO # : OROO1

CONTACT ¢ BILL HAYDEN
(615)-481-3920
'ASK: 2, UNITS: MG/KG
' DANGB3-MW30-SS1 DANGB3-MW30- DANGB3-MW30-SS2 DANGB3-MW30-SS3 DANGB3-MW29-SS1 DANGB3-MW29-5S2
SS1A
EST COMPOUND 88102192 88102193 88102194 88102195 88102196 88102197
CiD DIG SOIL NA NA NA NA NA NA
RSENIC <5.0NE <5.0NE <5.0NE <5.0NE <5.0NE <5.0NE
BARIUM 64.0 58.3 45.1 32.2 58.6 43.2
DMIUM 7.2N 10.8N 9.4N 6.1 7.5N 7.4N
HROMIUM 30.4 4.0 34.1 21.5 36.2 27.6
RCURY <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
LEAD 4.5N 5.3N 7. 3.5 5.8M 8.2N

IA - Not Analyzed
ND - Not Detected

| 277




ENGINEERING-SCIENCE INC.
11/08/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 932

SK: 2, UNITS: MG/KG

DANGB3-MW29-SS3 DANGB3-MH29-

SS3A
‘ST COMPOUND 88102198 88102199
Ib DIG SOIL NA NA
SENIC <5.0NE <5.0NE
RIUM 31.8 34.7
\OMIUM 7.6M 7.10
ROMIUM 25.3 26.0
RCURY <0.1 <0.1
AD 430 3.4N

- Not Analyzed

- Not Detected

PAGE 2

DANGB3-SGD3-SS1 DANGB3-SGD3-

88102200

<5.0NE
55.8
7.48
31.8
<0.1
4.1N

2758

SS1A
88102201

NA
<5,0\NE
58.8
9.2N
42.8
<0.1
5.0N

DANGB3-3SG3-SS1 DANGB3-3SG3-

88102202

SS1A
88102203

NA
<5.0NE
68.0
10.7N
27.9
<0,1
4.1




ENGINEERING-SCIENCE INC. PAGE 3
11/08/88

ANALYSIS REPORT

RK ORDER NUMBER: 932

eJ0B NUMBER s 280000000440 APPROVED BY

- WORK ORDER DATE : 09/02/88 Lab Supervisor
EPORT DATA: CLIENT DATA:
ES OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

F 710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
AK RIDGE, TN 37830 OAK RIDGE, TN 37830

ILL HAYDEN

OF REPORT COPIES: 1

ONTRACT /7 PO # : OR0O1

- CONTACT ¢ BILL HAYDEN

; (615)-481-3920
ASK: 3, UNITS: mg/Kg

DANGB3-MW30-SS1 DANGB3-MW30- DANGB3-MW30-SS2 DANGB3-MW30-SS3 DANGB3-MW29-SS1 DANGB3-MW29-SS2

SS1A
- TEST COMPOUND 88102192 88102193 88102194 88102195 88102196 88102197
18.1 PETROLEUM HYDROCARBONS <100 <100 <100 <100 <100 <100
MOISTURE 7.8 7.7 8.3 10.5 9.6 9.8

END - Not Detected

2759




ENGINEERING-SCIENCE INC. PAGE &
11/08/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 932

SK: 3, UNITS: mg/Kg

DANGB3-MW29-SS3 DANGB3-MW29- DANGB3-SGD3-SS1 DANGB3-SGD3- DANGB3-3SG3-S351 DANGB3-3SG3-

SS3A SS1A SS1A
ST COMPOUND 88102198 8810219 88102200 88102201 88102202 88102203
8.1 PETROLEUM HYDROCARBONS <100 <100 <100 <100 <100 <100
MOISTURE 1.4 12.7 8.1 7.9 9.5 9.3

- Not Detected

9
~I
o3
=
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ENGINEERING-SCIENCE INC. . PAGE 5
11/08/88

ANALYSIS REPORT

RK ORDER NUMBER: 932

-

0B NUMBER : 280000000440 APPROVED BY
WORK ORDER DATE : 09/02/88 Lab Supervisor
EPORT DATA: CLIENT DATA:
ES OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB (  134)
710 S, ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE, STE. S103
AK RIDGE, TN 37830 OAK RIDGE, TN 37830
ILL HAYDEN
'OF REPORT COPIES: 1
ONTRACT / PO # : OROO1
CONTACT s BILL HAYDEN

' (615)-481-3920
ASK: 4, UNITS: UG/KG, GROUP 8010

DANGB3-MW30-SS1 DAHGB3-MW30- DANGB3-MW30-SS2 DANGB3-MW30-SS3 DANGB3-MW29-SS1 DANGB3-MW29-5S2

SS1A
TEST COMPOUND 88102192 88102193 88102194 88102195 88102196 88102197
'ENZYL CHLORIDE ND ND ND ND ND ND
1S (2-CHLOROETHOXY )METHANE ND ND ND ND ND ND
BIS (2-CHLOROISOPROPYL)ETHER ND ND ND ND ND ND
ROMOBENZENE ND ND ND ND ND ND
IROMOD!CHLOROMETHANE ND ND ND ND ND ND
ROMOFORM ND ND ND ND ND ND
BROMOETHANE ND ND ND ND ND ND
ARBON TETRACHLORIDE ND ND ND ND ND ND
lHLORACETALDEHYDE ND ND ND ND ND ND
HLORAL ND ND ND ND ND ND
CHLOROBENZENE ND ND ND ND ND ND
HLOROETHAKE ND ND ND ND ND ND
HLOROFORM ND ND ND ND ND ND
1-CHLOROHEXANE ND ND ND ND ND ND
-CHLOROETHYL VINYL ETHER ND ND ND ND ND ND
iHLOROMETHANE ND ND ND ND ND ND
HLOROMETHYL METHYL ETHER ND ND ND ND ND ND
CHLOROTOLUENE ND ND ND ND ND ND
IBROMOCHLOROMETHANE ND ND ND ND ND ND
'IBROMOHETHANE ND ND ND ND KD ND
,2-DICHLOROBENZENE ND ND ND ND ND ND
1,3-DICHLOROBENZENE ND ND ND ND ND KD
,4-DICHLORCBENZENE ND ND ND ND ND ND
ICHLOROD I FLUOROME THANE ND ND ND ND ND ND
1,1-DICHLOROETHANE ND ND ND ND ND ND
i,Z-DICHLOROETHANE ND ND ND ND ND ND
, 1-DICALOROETHYLENE HD HD LY HD HD HD
RANS-1,2-DICHLOROETHYLENE ND ND ND ND ND ND .
DICHLOROMETHANE 1.28 1.38 ND 1.28 0.948 0.578
l,Z-DICHLOROPROPANE ND ND ND ND ND ND

ND - Not Detected

I .

o)
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ENGINEERING-SCIENCE INC. PAGE 6
11/08/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 932

DANGB3-MW30-SS1 DANGB3-HV30- DANGB3-KW30-5S2 DANGB3-MW30-SS3 DANGB3-MW29-SS1 DANGB3-MW29-552

SS1A
ST COMPOUND 88102192 88102193 88102194 88102195 88102196 88102197
3-DICHLOROPROPYLENE ND ND ND ND ND ND
1,2,2-TETRACHLOROETHANE ND ND ND ND ND ND
1,1,2-TETRACHLOROETHANE ND ND ND KD ND ND
TRACHLOROETHYLENE ND ND ND ND ND ND
1,1-TRICHLOROETHANE ND ND ND ND ND ND
1,2-TRICHLOROETHANE ND ND ND ND ND ND
ICHLOROETHYLENE ND ND ND ND 0.74 3.1
ICHLOROFLUOROMETHANE ND ND ND ND ND ND
ICHLOROPROPANE ND ND ND ND ND ND
NYL CHLORIDE ND ND ND ND ND ND

- Not Detected

Q762




- ENGINEERING-SCIENCE INC. PAGE 7
11/08/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 932

ASK: 4, UNITS: UG/KG, GROUP 8010

DANGB3-MW29-SS3 DANGB3-MW29- DANGB3-SGD3-SS1 DANGB3-SGD3- DANGB3-3SG3-SS1 DANGB3-3SG3-

SS3A SS1A SS1A

- TEST COMPOUND 88102198 88102199 88102200 88102201 88102202 88102203
ENZYL CHLORIDE ND ND ND ND ND ND
1S (2-CHLOROETHOXY )METHANE ND ND ND ND ND ND
" BIS (2-CHLOROISOPROPYL)ETHER ND ND ND KD ND ND
ROMOBENZENE NC ND ND ND ND ND
ROMOD I CHLOROME THANE ND ND ND ) ND ND ND
ROMOFORM ND ND ND KD ND ND
- BROMOE THANE ND ND ND ND ND ND
ARBON TETRACHLORIDE ND ND ND ND ND ND
HLORACETALDERYDE ND ND NO ND ND ND
HLORAL ND ND ND ND ND ND
. CHLOROBENZENE ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
- 1-CHLOROHEXANE ND ND ND ND ND ND
- 2-CHLOROETHYL VINYL ETHER ND ND ND ND ND ND
ND ND ND ND ND ND
HLOROMETHYL METHYL ETHER ND ND ND ND ND ND
CHLOROTOLUENE ND ND ND ND KD ND
1BROMOCHLOROMETHANE ND ND ND HD ND ND
1BROMOMETHANE ND ND ND ND ND ND
,2-DICHLOROBENZENE ND ND ND ND ND ND
© 1,3-DICHLOROHENZENE ND ND ND ND ND ND
,4-DICHLOROBFNZENE ND ND ND ND ND ND
ICHLORODIFLUOROMETHANE ND ND ND ND ND ND
-1, 1-DICHLOROETHANE ND ND ND ND . ND ND
- 1,2-DICHLOROETHANE ND ND ND ND ND . ND
, 1-DICHLOROETHYLENE ND ND ND ND ND ND
RANS-1,2-DICHLOROETHYLENE ND ND ND ND ND ND

> DICHLOROMETHANE ND 0.678 1.58 2.28 5.48 8.18

ol , 2-D ICHLOROPROPANE ND ND ND ND ND ND
,3-DICHLOROPROPYLEKE ND ND ND ND ND ND
¢, 1,2,2-TETRACHLOROETHANE ND ND ND ND ND ND
 1,1,1,2-TETRACHLOROETHANE ND ND ND ND ND ND
ETRACHLOROETHYLENE ND 0.41 ND ND ND ND
.1, 1-TRICHLOROETHANE ND ND ND ND ND ND
,1,2-TRICHLOROETHANE ND ND ND ND ND ND
: TRICHLOROETHYLENE ND ND ND ND ND KD
R ICHLOROFLUOROMETHANE ND ND ND ND ND ND
ICHLOROPROPANE ND ND ND ND ND ND
:VINYL CHLORIDE KD ND ND ND ND ND

;ND - Not Detected

2783




ENGINEERING-SCIENCE INC. PAGE
11/08/88 .

ANALYSIS REPORT

RK ORDER NUMBER: 932

‘B NUMBER : 280000000440 APPROVED BY

RK ORDER DATE : 09/02/88 Lab Supervisor
PORT DATA: CLIENT DATA:

0AK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB (  134)
0 S. ILLINGIS AVE, STE. S103 710 S. ILLINOIS AVE. STE, S103

K RIDGE, TN 37830 OAK RIDGE, TN 37830

LL HAYDEN

OF REPORT COPIES: 1

NTRACT / PO # : OROO1

NTACT + BILL HAYDEN
(615)-481-3920

SK: 4, UNITS: UG/KG, GROUP 8020

DANGB3-MW30-SS1 DANGB3-MW30- DANGB3-MW30-SS2 DANGB3-MW30-SS3 DANGB3-MW29-SS1

88102195

88102196

i

DANGB3-HW29-552

88102197

......................................................................................................................

SS1A
ST COMPOUND 88102192 88102193 88102194
NZENE ND ND ND
LOROBENZENE ND ND ND
2-DICHLOROBENZENE ND ND ND
3-DICHLOROBENZENE ND ND ND
4-DICHLOROBENZENE ND ND ND
HYL BENZENE ND ND ND
LUENE ND ND ND
LENES ND ND ND

- Not Detected

2764




ENGINEERING-SCIENCE INC. PAGE ¢
11/08/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 932

ASK: 4, UNITS: UG/KG, GROUP 8020

DANGB3-HW29-SS3 DANGB3-MW29- DANGB3-SGD3-SS1 DANGB3-SGD3- DANGB3-35SG3-SS1 DANGB3-3SG3-

SS3A SS1A SS1A

TEST COMPOUND 88102198 88102199 88102200 88102201 88102202 88102203
‘ENZENE ND ND ND ND ND ND
HLOROBENZENE ND ND ND ND ND D
1,2-DICHLOROBENZENE ND ND ND ND ND ND
+3-DICHLOROBENZENE ND ND ND ND ND ND
l',lo-DICHLOROBENZENE ND ND ND ND ND ND
THYL BENZENE ND ND ND ND ND ND
TOLUENE 7.0 7.1 44 23 8.8 22
YLENES ND ND ND ND ND ND

ND - Not Detected

]
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ENGINEERING-SCIENCE INC. PAGE 10
11708/88

ANALYSIS REPORT

RK ORDER NUMBER: 932

'B NUMBER : 280000000440 APPROVED BY
RK ORDER DATE : 09/02/88 Lab Supervisor
PORT DATA: CLIENT DATA:

0AK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ¢  134)
0 §. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

K RIDGE, TH 37830 OAK RIDGE, TN 37830

LL HAYDEN

OF REPORT COPIES: 1

NTRACT 7 PO # : OROO1

NTACT + BILL HAYDEN
(615)-481-3920

SK: 4, UNITS: UG/KG, GROUP 8080

DANGB3-HW30-SS1 DANGB3-MW30- DANGB3-MW30-SS2 DANGB3-MW30-SS3 DANGB3-MW29-SS1 DANGB3-MW29-SS2

SS1A
ST COMPOUND 88102192 88102193 88102194
ORIN ND ND ND
PHA-BHC ND ND ND
TA-BHC ND ND ND
LTA-BHC ND ND ND
MMA-BHC ND ND ND
LORDANE ND ND ND
4’ -pDD ND ND ND
4'-DDE ND ND ND
4'-DDT ND ND ND
ELDRIN ND ND ND
DOSULFAN 1 ND KD ND
DOSULFAN 11 ND ND ND
OOSULFAN SULFATE ND ND ND
ORIN ND ND ND
ORIN ALDEHYDE NA NA NA
PTACHLOR ND KD ND
PTACHLOR EPOXIDE ND ND ND
PONE NA KA NA
THOXYCHLOR ND ND ND
XAPHENE ND ND ND
8-1016 ND ND ND
8-1221 ND ND ND
8-1232 ND ND ND
8-1242 ND ND ND
3-1248 ND ND ND
8-1254 ND ND ND
8-1260 ND ND ND

- Not Analyzed
- Not Detected

88102195

88102196

88102197




ENGINEERING-SCIENCE INC. PAGE 11
11/08/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 932

Al EE s

ASK: 4, UNITS: UG/XG, GROUP 8080

DANGB3-MW29-SS3 DANGB3-MW29- DANGB3-SGD3-SS1 DANGB3-SGD3- DANGB3-35G3-SS1 DANGB)-3SG3-

SS3A SS1A SS1A
TEST COMPOUND 88102198 88102199 88102200 88102201 88102202 88102203
‘LDR!N ND ND ND ND ND N
LPHA-BHC .0 ND ND ND ND ND
BETA-BHC ND ND ND ND ND ND
ELTA-BHC ND ND ND ND ND ND
‘AMNA-BHC ND ND ND ND ND ND
HLORDANE ND ND ND ND ND ND
4,41-00D ND ND ND ND ND ND
,44-DDE ND ND ND ND ND ND
4t-0DT ND ND ND ND ND ND
DIELDRIN ND ND ND ND ND ND
ENDOSULFAN I ND ND ND ND ND ND
NDOSULFAN [ ND ND ND ND ND ND
NDOSULFAN SULFATE ND KD ND ND ND ND
ENDRIN ND ND ND ND ND ND
NDRIN ALDEHYDE NA RA NA NA NA NA
‘EPTACHLOR ND ND ND ND ND ND
EPTACHLOR EPOXIDE ND ND ND ND ND ND
KEPONE NA NA NA NA NA NA
ETHOXYCHLOR ND ND ND ND ND ND
lOXAPHENE ND ND ND ND ND ND
€8-1016 ND ND ND ND ND ND
pCB-1221 ND ND ND ND ND ND
€B-1232 ND ND ND ND ND ND
€B-1242 ND ND ND ND ND ND
PCB-1248 ND ND ND ND ND ND
€B-1254 ND KD KD ND ND ND
iCB-1260 ND KD ND ND ND ND

.A - Not Analzyed
ND - Not Detected
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
SAMPLE NO(S).: 88082192-88082203

As a result of extreme sample matrix interference, dilution was
required for sample analysis. The reporting limit and MDL for the
analyte(s) listed have increased as shown.

Analyte Reporting Limit MDL
Arsenic 10 mg/Kg 5.0 mg/Kg
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO(S).: VGC-S-0057-88
QC REPORT NO(S).,: VGC-S-0057-88B

Percent recoveries exceed the ES Laboratory limits. A blank spike
analysis shows the laboratory to be in control,
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PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOYERY

SOIL
Job No: OR0OO1 QC Report No.: 0CP-5-0033-88
QC Sample No.: 88082193
Client: ES Oak Ridge Level (Low/Med): Low
Attn: Bill Hayden Date Reported: 11-02-88
Address: 710 S. Illinois Avenue
Suite F-103
Oak Ridge, Tn. 37830
Project: Duluth ANGB Laboratory Supervisor Approval:
QC Report for Laboratory Sample No(s).: ézaé4izELt4;:2?Z::>
88082192-88082203 ’
88082244~-88082249
Compound Amount Sample Conc. MS Conc. MS 7% QC
Added In Extract In Extract Rec. # Limits
(ng) (ug/Kg) (ug/Kg) Rec.
Lindane 2170 ND 60.7 84 46-127
Heptachlor 2170 ND 57.1 79 35-130
Aldrin 2170 ND 63.0 87 34-132
Dieldrin 5420 ND 182 101 31-134
Endrin 5420 ND 101 56 42-139
4,47 ~DDT 5420 ND 202 112 23-134
MSD Conc. QC Limits
In Extract MSD % MS % %
(ug/Kg) Rec. # | Rec. # RPD # RPD | REC
Lindane 64.8 90 84 7 50 46-127
Heptachlor 63.6 38 79 11 31 35-130
Aldrin 66,1 91 87 5 43 34-132
Dieldrin 194 107 101 6 38 31-134
Endrin 175 97 56 S4% 45 42-139
4,47 -DDT 210 116 112 4 5C 23-134

# Column to be used to flag recovery and RPD values
* Values outside of QC limits

RPD: 1 out of 6 outside limits

Spike Recovery: 0 out of 12

88-A1-DULUO275 1
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PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

SOIL
Job No: OROO1 QC Report No.: 0CP-5~-0033-88B
QC Sample No.: Blank
Client: ES Oak Ridge Level (Low/Med): Low
Attn: Bill Hayden Date Reported: 11-02-88
Address: 710 S. Illinois Avenue
Suite F-103
Oak Ridge, Tn. 37830
Project: Duluth ANGB Laboratory Supervisor Approval:
QC Report for Laboratory Sample No(s).: AZZ(XJZZZLO¢{964%7§\
88082192-88082203 ~
88082244-88082249
Compound Amount Sample Conc. MS Conc. MS % QC
Added In Extract In Extract Rec, # Limits
(ng) (ug/Kg) (ug/Kg) Rec.
Lincane 2000 ND 68.4 103 46-127
Hertaszhlor 2000 ND 65.0 97 35-130
Aldrin 2000 ND 69.3 104 34-132
Dieldrin 5000 ND 200 120 31-134
Endrin 5000 ND 123 74 42-139
4,4 ~DDT 5000 ND 157 94 23-134
MSD Conc. QC Limits
In Extract MSD 7% MS 7 %
(ug/Kg) Rec. # | Rec. # RPD # RPD | REC
Lindane 65.4 98 103 4 50 46-127
Heptachlor 62.3 94 97 4 31 35-130
Aldrin 69.0 103 104 <1 43 34-132
Dieldrin 193 116 120 4 38 31-134
Endrin 173 103 74 34 45 42-139
4,4°-DDT 152 91 94 3 50 23-134

# Column to be used to flag recovery and RPD values with an asterisk

* Values outside of QC limits
RPD: 0

Spike Recovery: 0

out of 6

88-A1-DULU0276 1

out of

outside limits

12 outside limits

2750
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CaSE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO.,: OCP-W-0033-88

l QC REPORT NO.: OCP-W-0032-88B

Relative percent difference for endrin exceed the EPA guideline in
the matrix spike sample. A blank spike analysis shows the laboratory to
be in control.

Heptachlor epoxide was inadvertently used instead of heptachlor in
the matrix spiking solutionm.

Endrin aldehyde and Kepone were not recoverable because they were
removed by the alumina column clean-up used on these samples.

2781
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PESTICIDE METHOD BLANK SUMMARY

Job No.: OROO1 Lab Name: Engineering Science
Lab Sample No.: Blank
Client: ES Oak Ridge
Attn: Bill Hayden Matrix: Soil
Address: 710 S. Illinois Avenue Level (low/med):  Low
Suite F-103 Extraction-
Oak Ridge, Tn. 37830 (SepF/Cont/Sonc): Sonc
Project: Duluth ANGB
Date Extracted: 3-05-38 H
Date Analyzed (1): 10-05-88 Date Analyzed (2): 10-06-88 I
Time Analyzed (1l): 11:26 Time Analyzed (2): 23:52
Instrument ID (1): 5890 # Instrument ID (2): 5890 {#2
GG Column ID (1l): OV-1 GC Column ID (2): Mixed I
This Method Blank applies to the following samples, MS and MSD.
EPA Sample Lab Sample Date Lab Sample Date
No. ID (1) Analyzed 1 1D (2) Analyzed 2
- 88082192 10-05-88 88082193 10-07-88
- 88082193 10-05-88 88082197 10-07-88
- 88082194 10-05-88 88082246 10-07-88
- 88082195 10-05-88 88082247 10-07-88 l
- 88082196 10-05-88
- 88082197 10~-05-88
- 88082198 10-05~88 I
- 88082199 10-05-88
- 88082200 10~05-88
- 88082201 10-05~88
- 88082202 10-05~88 I
- 88082203 10-05-88
- 88082244 10-16-88
- 88082245 10-16-88 l
- 88082246 10-16-88
- 88082247 10-16-88
- 88082248 10-16-88 I
- 88082249 10-16-88
P L)
88-A1-DULU0277 1 2782 PT-FRHO4
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'GTILE CONTINUING CALIBRATION CHECK

iName: — Contract: _____

Code: Case No.: SAS No.:

'trumnnt ID: _carbopak Calibration Date(s) :_9/9/ T8
AR FILE ID:10,11 Init. Calib. Date(s):3/2/g%,d/2/8%

JIMFPOUND RRF ‘RRFSQ %D
zyl cnlioride 0.0B 100,00
is (2~choraoethouxy) . '
thane 0,04 et 100,00
.s (2~choroisopropyl
cher 0,26 100,00
~omabens sne 1.17 1.11 100, 00
A.dmpdi chioramstbane. . 4,54 3.94 100,00
omof orm 3.48 2:.99 100,00
~amamethane .38 P 5 100,00
rbon tetrachloride 4 .- _'8 4,31 1Q0, 00
loroatetaldahyde ERR , + ERR
nlorabenzens 1.48 ~  1.87 100,00
mloroethaneg Q.. ,_,8 0c48 E00.00
'lcr of orm_ 4.29 4.37 100,00
“Chorehewanre 1.02 0,98 100,00
—Chloraoe thy tovinyl ether _- 0.04 | $O0, 00
'l'or omethane 0.49 0.39 100,00
lc.mmathv methvl ether_ 0.17 100, 00
My n _Chloroteluenss _ 4 06 &, 0b 100, 00
romoclil orome’hane_ .29 3.77 100, 00
Eromcmstharw , 3.56 2,31 100,00
y2.Dichlorobentene 2.72 2.72 100,00
3_Dichlorobenzene___ 2.42 2,35 100,00
'4_D1 chlorphenzene 2,36 2,29 100,00
rchlorodi$luormethane 0. 54 100,00
1 _Dichlarosthane 2.58 2,22 100,00
.E_Dichlor-mathane 3.23 2.92 100,00
1_Dic¢hloraethylene 2.79 2.86 0 100,00
rang _1,2 _dichloroethylene ‘2,99 2.49 100,00
chlorometiane . 3.07 1 89 100,00
. _Dichlorapropane i 2.67 2,40 100, 00
s3_Dichloropropylene_ S5.78 £ 4.84 100,00
s 52 Tetrachloroethane 9.0 8,59 100, 00
!l 1,7 _Tetrachl mroethane_ 4,51 4..38 100,00
te ach] or et el eRe_ 9.0 7.59 1OG, OO
Iyl Teiettorosthane__ R43 .08 100,00
' e ;’9 vihioe oathane G.98 4.54 100, 00
ehiorost iyl sne 4,32 .16 TO0.00

‘“ crofluorpethane 2L Th 2,12 106,00

s
feniwa o vurers 3.33 2008 100,00 0
By chel - 1.4 .61 L0000 l~783
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ATILE CONTINUING CALIBRATION CHECK

lame: ENGINEERING SCIENCE . Contract:

Code: Case No,: SAS No.: SDG No.:
rument ID.:carbopak Calibration Date(s):_ﬁﬁg/ae —
FILE ID: RRF 50 __10 ' ol calib = afa /“"'q

1FQUMD RRF RRFS0 %D
izene . 5.93 .00 ~-15.48
- .orobentene_ ] 4,90 5.17 5.59
IDichlorobenzare__ 3.97 3.7a. -6.91
¥ Dichlerobsnzens____ 4.57 5.22 14,17
} Dicheorobennene__ . X.83 3.70 ~-3.51
wyl Bersene B ; 3,32 4,39 32,27
uene N 3.79 3,70 -2, 49

- lenes____ I 12, 16 18. 61 53. 03
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ES

ENGINEERING-SCIENCE, INC.

600 BANCROFT WAY
BERKELEY, CALIFORNIA 94710
(415) 548-7970

Job No.: OR0OO1

Client: ES Oak Ridge
Attention: Bill Hayden
Address: 710 S. Illinois Avenue
Suite F-103
QOak Ridge, Tn. 37830
Project: Duluth ANGB

Attached are the analytical reports for the soil samples received
by this laboratory on 8-16-88.

Sample Preparation Data

Laboratory Client Date Date* Date Date*
l Sample No. Sample ID Test collected extracted analyzed 2nd col,

88081883 DANGB2-MW3T7-S31 BA-I 8-15-88 9-18-88

88081883 DANGB2-MW37-SS1 Cb-I 8-15-88 9-16-88

88081883 DANGB2-MW3T7-531 CR~-I 8-15-88 9-16-88

88081883 DANGB2-MW37-S31 PB-I 8-15-88 9-23-88

88081883 DANGB2-MW37-S31 418.1 8-15-88 9-09-88 - 9-11-88

88081883 DANGB2-MW37-SS1 MOIS 8-15-88 8-21-88

88081883 DANGB2-MW3T7-3S1 8010 8-15-88 8-23-88 8-z .

88081883 DANGB2-MW37-SS1 8020 8-15-88 8~23-88 8-24-88

88081884 DANGB2-MW2T7-SS2 BA-I 8§-15-88 9-18-88

88081884 DANGB2-MW3T7-3S2 CD-I 8-15-88 9-16-88

88081884 DANGB2-MW37-SS2 CR-I 8~-15-88 9-16-88

88081884 DANGB2-MW3T7-3S2 PB-I 8-15-88 9-23-88

88081884 DANGB2-MW37-SS2 418.1 8-15-88 9-09-88 9-11-88

88081884 DANGB2-MW37-SS2 MOIS 8-15-88 8-21-88

88081884 DANGB2-MW37-SS2 8010 8§-15-88 8-23-88 8-23-88

88081884 DANGB2-MW37-352 8020 8-15-88 8-23-88 8-23-88

88081885 DANGB2-MW37-SS3 BA-I 8-15-88 9-18-88

88081885 DANGB2-MW37~3S3 CD-I 8-15-88 9-16-88

88081885 DANGB2-MW37-SS3 CR-I 8-15-88 9-16-88

88081885 DANGB2-MW37-533 PB-I 3-15-88 §-23-38

88081885 DANGB2-MW37-SS3 418.1 8-15-88 9-09-838 9-11-88

88081885 DANGB2-MW3T7-333 MOIS 8-15-88 8-21-88

88081885 DANGB2-MW37-3S83 8010 8-15-88 8-23-88 8-24-88

88081885 DANGB2-MW37-333 8020 8-15-88 8-23-88 8-24-88

l* If applicable
2R CL-FRMO1

1 . 88-A1-DULUO18Y 1

A SUBSIOIARY OF THE PARSONS CORPORATION




E S’ 600 BANCROFT WAY

. X BERKELEY, CALIFORNIA 84710
ENGINEERING-SCIENCE, INC. . (415) 548-7970

Job No.: OROO1

Project: Duluth ANGB

Attached are the analytical reports for the soil samples received
by this laboratory on 8-16-88.

Sampleférgparation Data -

Laboratoryvﬁ%r Cliégg 7 o Date 7 Date® 7 Date Date®

Sample No. Sample ID Test collected extracted analyzed 2nd col. l
88081886 DANGB2-MW37-SS4 - BA-I =~ 8-15-88 ~ 9-18-88 -
88081886 DANGB2-MW37-SSH cp-I 8-15-88 9-16-88 l
88081886 DANGB2-MW37-SS4 CR-1 8-15-88 9-16-88
88081886 - DANGB2-MW3T-SS4 PB~I 8-15-88- 9-23-88
88081886 DANGB2-MW37-SSH 418.1 8-15-88 9-09-88 9-1-1-88
88081886 ) DANGB2-MW37-SSU MOIS 8-15-88 8-21-88 o ) l
88081886 DANGB2-MW3T-SSU 8010 8-15-88 8~-23-88 8-24-88
88081886 DANGB2-MW37-SS4 8020 8-15-88 ‘§-23-88 8-24-88
§8081887 DANGB2-MW37-SS5 BA-I 8-15-88 9-18-88
88081887 - DANGB2-MW37-SS5 CD-I 8-15-88 9-16-88
88081887 DANGB2-MW37-~5S5 CR-I 8-15-88 9-16-88
88081887 DANGB2-MW37-SS5 PB-1 8-15-88 9-23-88
88081887 DANGB2-MW37-SS5 418.1 8-15-88 9-09-88 9-11-88
88081887 DANGB2-MW37-SS5 MOIS 8-15-88 8-21-88
88081887 DANGB2-MW37-SS5 8010 8-15-88 -8-23-88 8-24-88
88081887 DANGB2-MW37-S85 8020 8-15-88 -~ 8=23-88 8-24-88
88081888 DANGB2-MW39-5S1 BA-I 8-15-88 9-18-88
88081888 DANGB2-MW39-S31 CD-1 8-15-88 9-16-88
88081888 DANGB2-MW39-SS1 CR-I 8-15-88 9-16-88
88081888 DANGB2-MW39-SS1 PB-I 8-15-88 9-23-88

. 88081 888 - .DANGszeMWBVQ:iSSJ, 41 8’!;11, . 8-15-88 _ 9-09-88 . ,:9::']51-,{88 .
88081888 DANGB2-MW39-SS1 MOIS: 8-15-88 -8-21-88 o
88081888 DANGB2-MW39-SS1 8010 8-15-88 8-24-88 8-23-88 '
88081888 DANGB2-MW39-SS1 8020- 8-15-88 8-24-88 8-24-88

% If applicable

88-A1-DULUO18Y 2 2'88 _ CL-FRMO1

A SUBSIDIARY.OF THE PARSONS CORPORATION



ENGINEERING-SCIENCE, INC.

600 BANCROFT WAY
BERKELEY, CALIFORNIA 94710
(415) 548-7970

Job No.: OROO1

Project: Duluth ANGB

Attached are the analytical reports for the soil samples received
by this laboratory on 8-16-88.

Sample Preparation Data

:
3

i Laboratory Client Date Date¥* Date Date*
i ! Sample No. Sample ID Test collected extracted analyzed 2nd col.
88081889 DANGB2-MW39-332 BA-I 8-15-88 9-18-88
88081889 DANGB2-MW39-SS2 CD-I 8-15-88 9-16-88
88081889 DANGB2-MW39-SS2 CR-I 8-15-88 9-16-88
88081889 DANGB2-MW39-SS2 PB-I 8-15-88 9-23-88
88081889 DANGB2-MiW39-SS2 418.1 §-15-88 9-09-88 9-11-88
88081889 DANGB2-MW39-SS2 MOIS 8-15-88 8-21-88
88081889 DANGB2-MW39-3S2 8010 8-15-88 8-24-88 8-24-88
88081889 DANGB2-MW39-S32 8020 8-15-88 8-23-88 8-24-88
88081890 DANGB2-~MW39-SS3 BA-I 8-15-88 9-18-88
88081890 DANGB2-MW39-SS3 CD-1I 8-15-88 9-16-88
88081890 DANGB2-MW39-SS3 CR-I 8-15-88 9~16-88
88081890 DANGB2-MW39-5S3 PB-I 8-15-88 9-23-88
- 58081890 DANGB2-MW39-3S3 418.1 8-15-88 9-09-88 9-11-88
88081890 DANGB2-MW39-SS3 MOIS 8-15-88 8-21-88
88081890 DANGB2-MW39-3S3 8010 8-15-88 8§-25-88 8-23-88
' 88081890 DANGB2-MW39-333 8020 8-15-88 8-25-88 8-25-88
ii
: ¥ If applicable
F 88-A1-DULUO18Y4 3 CL-FRMO1
A SUBSIDIARY OF THE PARSONS CORPORATION 2 7 8 9




CASE NARRATIVE

QUALITY CONTROL RESULTS SUMMARY

SAMPLE NO(S).: 88081883-88081890
WORK ORDER NO.: 856

These soil samples were received at the ES Berkeley Laboratory

88-A1-DULUO185 1

They were received cold and intzct.

2750
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] SHALYSTS
GRK ORUER NURBEP: g5
J08 -NUMBER t ZRuGNORDGA40
YORK ORDER DATE 1+ 0B/14738

£3 0K RIOGE/DULUTH NG
© 740 3. ILLINOIS AVE. STE. S193
Ok RIDEE, TN 37630

HIEI AT B4t
ik
FEPDRS

.

RRFROVED 6Y 7 o Phad
“tab Superviser

TLIENT DATA:

€% 66K RIDGE/CULUTH RNGE | 134+
710 § ILLINOTS AVE. STE. S13
(AR RIDRE, TR 37830

"

E EPORT DATis
|

| BRI
L

]

oF- REPGRT CORIES: §

"

WLOVRALT /PR & v GRO4L
_TGNTACT ¢ BILL HRVUEN
1415)-48i-3923

CTRSKY 7. URITSS mpiRa
: : DANGBZ-MK37-351 DANGR2-MW37-052 DANGEZMW37-533 DANGB2-MW37-554 DANGB2-MU37-S55 DANGB2-MW39-95)
B §-15-88 *

, §-15-88 2-15-88 §-15-8 3-15-88 8-15-88
'zssr CORPOUD 8801883 £40)81384 88131585 88081385 88081887 85081838
010 115 507t Hy N¢ N k1 i Ha
- SaRIUN 75.0 52,8 326 38.4 55 4 §1.2
'ceonzun 13,30k 12,000 1B i1, 1N .3l 12.00
| B CORLs 4.6 9.4 7.8 2.6 23,1

EeL) 4.2 3.5 2.0 4.08 3.4 I8




15T fonPouun
I BIS fIL K
ARTLM 2
S eiig 1
A INTN N

L I
|5; =~ ‘;‘-\.g ,ﬂ M L
P L T
1=.pn
S
punS e
IR SN 48 oty
CROfy wMES £




- R e d A I S TV TS P aam B
' FATIREFRL -5l NE £ T

NETRLET

' ANRUYELS RIRONT
o GORT ORDER NUMBER: 674 %M '
J08 HUNBER ¢ 28000990440 SPPROVEE BYCZ =
= NORE ORDER DATE  BRAIA/CR Lab Supervisor
'iasPoRr DETh FLIENT 08Th:
B ES Ak RIGGE/DULETH Akst E3 0R< IDGE/DULUTH AKEE 1 134)
710 &, ILLINOIS AUE. STE, Si03 71& §. ILLINGIS AVE, STE 8103
OAK RIDGE, TR 27830 DAK KILZE, TN 37830

J81LL avoen
|;, OF REPGRT CORIES:

TONTRACT £ POE & AROI:
CORTALT S TRAE A (R

l o 1413 -481-3330
TUTRSK: 3, URITSt na/kg
- ' GRHGRE-HNE7-551 AHGR2NS7-S5 DANTED-H37-G53 ARGRL-MI37-584 DANGRI-1U37-355 OANGEL-H36-55
- * 15463 §-15-28 B-15-69 8-15-64 g-15-36 §-15-88
TEST <OMEGUND 35681887 B5051654 35981585 88181504 38051887 86981886
: 3'4;31 PETSOLEUM HYDFOCAREGHS <90 1t 100 <10k <100 o
T MOISTURE 14.0 1.8 14.8 8.4 5.9 1.7
'30 - fat Detected 2793
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' TRIMTT M-TENE fuos
' SRR

l'iniRT" ORDER BUMeEF:  &5¢

302 HUMBER t 260080000440 RPFROVER BY _
“HORK ORDZR DATE ¢ 08/14/8% rab Sugarviser
REZORT DATR: CLIENT DaTA:
WES 00K RIDGL/OLLUTH aKe . £3 ORF RIDGE/DULUTH AHER [ 130
710 5. ILLINDIS /YE. ST Sf03 £10 5. TLLINGIS A9E STE. §193
GAE RIDGE, T4 37630 Grd RIGSE, T 37830

EILL HAYDEN
Ix 0F REPGRT COPIES: ¢
CONTRALT 7 80 % & QRO0I
. tONTRL” LIl RNEEN
i5153-451-3920

©OTRTK: &, UNITS: wg/Ke, SROUP 2630

g ' DENGRZ-MIN37-381 GRHGR2-MU37-552 PANGR2-RU37-383 DANGEZ-ME37-654. DANGE:-K437-35% DANGB2-TW39-35!
3-15-85 5-15-6¢ g-15-58 B-15-88 3-15-28 §-15-88
'TES; CONPOIND 83051885 8851834 88021385 88081886 £3081897 88081263
SENZTL CHLORIDE ko §O HD K D ND
_ BiS i2-CHLORDETHOSYIMETHANE ) W Nt f Kb A
BIS (Z-CHLOROISOPRAPYLIETHER  uB NE ND kD KD KD
BROMOBENZENE HO Kb N K - N )
BROMODICHLCRONETHANE Np ND ND KD - D D
FRRONGTORM ND e Ne i Ho NE
RESMOETHANE 2 i Hp ND HO i
- CARBON TETRACHLGRILE 89 . N Hp : HP (R
F o CHLORACETALDCK 02 ND iy COR N0 0 fid
lc'r:ma:. 7 i M D - H D %
WCELQROBENTENE e K0 e it Ne i
- CHLORQETHANE K 40 NE e HD NE
= lemsomax 017 8B KD N i) NA
1-THLOROHEXANE L1t i Np K O 1id
“Z-CHLOROETHYL VINYL ETHER e i Hp §0 D §D
pCHLORGNETHENE Ho 1 i B g ND
- JCHUIROMETHYL METHYL [THER H0 D 3 Ne ] KD
- SHLOFITELUEST S kD KD o ! HD ND
,,msmnn,cxwfzonarnc-‘is K0 o i B N D
R0 BROMINE THANE KD Al ND NE HD NO
W1, 2-07CHLORORENZEN M ND HE up COND KO
- 1,3-01CHLORORENIEHE i R D 5o NO 4D
@i, 4-0IcH ukoarmme ND NG ND R N D
- I0TCRLORODTFLUORENE THFNE HD kA KD R D i
, H-*'ICﬁl BROETHENE ) ND N3 bb £
1,2-01CELOROETRAR: g i T RD W F2
§-BIEHLGROETHYLENS HE 50 i Hp fif i
M -1 2-DICKE OKDETAYLENE w7 gl K { b 40
L SICHLATIMETHARE L 1% 2.4t i 198
' 2-DITHLROPREPAME kD Ko i K % f
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
Samples No.: 88081877~-88081879
Samples No.: 88081883-88081890
Samples No.: 88081938-88081942
Samples No.: 88082000-88082002

The results obtained for the laboratory control sample (LCS)
analyzed with these samples for the analytes Cadmium, Chromium, and
Barium exceeded the recommended EPA recoveries, All data associated:
with this batch was closely inspected and no analytical problems were
found. The initial and continuing calibration verification standards
and blanks and precision and accuracy recoveries were :within acceptable
limits with the following exceptions:

Cadmium spike recoveries and precision exceeded acceptable limits..
The spike sample was followed by an analytical spike as required by
laboratory standard operating procedure. The results of the analytical
tpike recovery for Cadmium were within acceptable ranges. '
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EMGINEERING SCIENCE page | af §
Priority Pollutant Analysis
Basa Meutrals -~ SW 8270
Matrix: Soil

Date Received: August 16, 1988 Work Order: 85&
Date Reported: October 25, 1988 Job Number: OROOi
FOR: ES:0ak Ridge/Duluth ANGE ATTN: Mr. Bill Hayden

Address: 710 5. Illinois Ave, Suite F-103
O0ak Ridge, TN 37830

Lab Number: 88081883 88081884
Sample No.: ' DANGBZ-MW37-5851 DANGB2-MW37-852
Date Sampled: 8~-15-88 8-15-88
Time Sampled: 12:68 13:28
Date Entracted: 8-25-88 8-25-88
Date Analyzed: 1¢-01-88 10-01-88
Percent Moisture: 14 11
Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg
1,5-Dichlorobenzene 330 ND ND
1,4-Dichlorobenzeane 338 ND ND
Haxachloroethane 330 ND ND
Bis(2-chloroethyl )ether 230 ND ND
1,2-Dichlorobenzene 339 ND 8]
N-Nitrosodimethylamine 3350 ND ND
Bis(2~-chloroisopropyllethaer 330 ND ND
N-Nitrosodi-n-propylamine 230 ND ND
Hexachlorobutadiens 330 ND ND
1,2,4-Trichlorobenzens 330 ND ND
Nitrobenzene 330 ND ND
Isophorone 330 ND ND
Naphihalene 330 ND ND
Bis{(2-chlorosthoay)Imethane 350 ND ND
2-Chlorcnaphthalens 230 ND ND
Hexachlorocyclopentadiene 330 ND ND
‘Acenaphthylens 330 ND ND
Acenaphthene 330 ND ND
Dimethyl phihalate 350 ND ND
2,6~Dinitrotoluene 330 ND ND
Fluorene 230 ND ND
2,4-Dinitrotoluens 320 ND ND
Diethyl phihalate 330 ND ND
N-Nitrosodiphenylamine 330 ND ND
Hexachlorobenzene 328 ND ND
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Priority Pollutant Analysis page 2 of §

Base Nautrals - SW 8270
Matrix: Soa1l
{(continued)

Date Received: August 16,

Date Reported: October 25, 1988

FOR: ES:Oak Ridge/Duluth ANGB

Address: 710 S. Illinois Ave, Suite F-103
Dak Ridge, TN 378

Lab Number:

Sample No.:

Date Sampled:
Time Sampled:
Date Exiracted:
Date Analy:zed:

1988

30

YWork Order: 856
Job Number: OROOI

ATTN: Mr. Bill Hayden

88081883 88081884
DANGB2-MW37-S51  DANGB2-MW37-5S2
8-15-88 8-15-88

12:55 13:28

8-25-88 8-25-88
10-01-88 10-01-88

.14 11

AMALYTICAL RESULTS
(dry weight)

- ot e o 590 ek S L G e S G R0 0 L S B S0 T S e S T P S S S A S G Y o e M e S S S Sk S e S — e s O S P e

Percent Moisturs:

Compound Dztectaon
Limits
ug/kg

Phenanthrene 230

Anthracens 230

Dibutyl phthalate 330

Fluoranthene 350

4-Cnlorophenyl phenyl ether 330°

Pyrene 330

Butyl Benzyl phthalate 330

Bis(2-sthylhexyl) phthalate 320

Chrysense 330

4-Bromopheny!l phenyl ethar 350

Beanzo{al)anthracene 330

Di-n-octylphihalatie 330

Benzol{b)fluoranthe