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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-
AC05-840R21400, with Martin Marietta Energy Systems under Interagency
Agreement 1489-1489-Al. 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 fof 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. Thoem,
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.
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JUI

RESEARCH AND DEVELOPMENT
I E LABORATORY

600 BANCROFT WAY

BERKELEY CALIFORNIA 94710

ENGINEERING-SCIENCE, INC. (415) 841-7353

REVISED REPORT

Job No.: OR001

*Work Order No.: 929

Client: ES Oak Ridge
Attention: Bill HaydenI Address: 710 S. Illinois Avenue

Suite F-103
Oak Ridge, Tn. 37830

3 Project: Duluth ANGB

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

Sample Preparation Data

ULaboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.

88102186 DANGB-BG-MW32-SS1, 2-3' AS-F 8-29-88 10-10-88
88102186 DANGB-BG-MW32-SS1,2-3' BA-I 8-29-88 10-20-88

* 88102186 DANGB-BG-MW32-SS1,2-3' CD-F 8-29-88 10-20-88
*88102186 DANGB-BG-MW32-SSI,2-3' CR-F 8-29-88 10-20-88
88102186 DANGB-BG-MW32-SS1,2-3' HG-C 8-29-88 9-28-88
88102186 DANGB-BG-MW32-SSi,2-3' PB-F 8-29-88 10-20-88

-188102186 DANGB-BG-MW32-SSI,2-3' 418.1 8-29-88 9-26-88 9-.27-88
88102186 DANGB-BG-MW32-SSI,2-3' MOIS 8-29-88 9-07-88
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
i 88102186 DANGB-BG-MW32-SSl,2-3' 8080 8-29-88 9-07-88 10-05-88

88102186 DANGB-BG-MW32-SSI,2-3' 8270 8-29-88 9-08-88 11-30-88I

* If applicable

89-DULU0601 1 CL-FRM01

Ii A SUBSIARY OF THE PARSONS CORPORATION 2495



Job No.: OR00l

Work Order No.: 929

Proj ect: Duluth ANGB

Sample Preparation Data

Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.

88102187DANGB-BG-MW32-SS1,1l-12' AS-F 8-29-88 10-10-88
88102187DANGB-BG-MW32-SSl,11-12' BA-I 8-29-88 10-20-88
88102187DANGB-BG-MW32-SSl,1l-12'- CD-F 8-29-88 10-20-88
88102187DANGB-BG-MW32-SSl,11-12' CR-F 8-29-88 10-20-88
88102187DANGB-BG-MW32-SS1,li-12'1 HG-C 8-29-88 9-28-88
88102187DANGB-BG-MW32-SS1,11-12' PB-F 8-29-88 10-20-88
88102187DANGB-BG- -MW32-SS1,11-12'1 418.1 8-29-88 9-26-88 9-27-88
88102187DANGB-BG-MW32-SS1, 11-12'1 MOIS 8-29-88 9-07-88
88102187DANGB-BG-MW32-SSl,ll-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-SSl,11-12'1 8080 8-29-88 9-07-88 10-05-88
88102187DANGB-BG-MW32-SSl,11-l2' 8270 8-29-88 9-08-88- 10-17-88

88102188DANGB-BG-MW32-SS3,19-20' AS-F 8-29-88 10-10-88
88102188DANGB-BG-MW32-SS3,19-20' BA-I 8-29-88 10-20-88
8-8102188DANGB-BG-MW32-SS3, 19-20' CD-F 8-29-88 1-0-20-88
88102188DANGB-BG-MW32-SS3,19-20' CR-F 8-29-88 10-20-88
88102188DANGB-BG-MW32-SS3,49-20'1 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-SS3,19-20' 418.1 8-29-88 9-26-88 9-27-88
88102188DANGB-BG-MW32-SS3-,19-20'1 MOIS 8-29-88 9-07-88
88102188DANGB-BG-MW32-SS3,19-20' 80 10 8-29-88 9-07-88 9-08-88
88102188DANGB-BG--MW32-SS3,19-20' 8020 8-29-88 -9-07-88 9-08-88
88102188DANGB-BG-MW32-SS3-,19-20'1 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-DULU0601 2 2496 CL-FRM01
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CASE NARRATIVE

QUALITY CONTROL RESULTS SUMMARY
SAMPLE NO(S).: 88082186-88082188

WORK ORDER NO.: 929

I
I
I
I

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

I
1
I

I
LI
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I
ENGINEERING-SCIENCE INC. PAGE 1

11/14/88 I
ANALYSIS REPORT

4ORK ORDER NUMBER: 929 -TOB NUMBER : ZB0000000440 APPROVED BY,1ORK ORDER DATE : 08/30/88 Lab Supervisor

ZEPORT 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
3ILL HAYDEN

OF REPORT COPIES: 1

ZONTRACT / PO OR R00 I
ONTACT : BILL HAYDEN

(615)-481-3920

rASK: 2, UNITS: mg/Kg

DANGB-BG,MW32, DANGB-BG,MW32, DANGB-BG,MW32,
SS1,2-3' SS2,11-12' SS3,19-20'

PEST COMPOUND 88082186 88082187 88082188

kCID DIG SOIL NA NA NA
%RSENIC <5.OE <5.OE <5.OE
BARIUM 82.6 49.2 34.9
CADMIUM 9.8N 7.6N 6.8N
2HROJIUM 46.8 23.0 22.8
4ERCURY <0.1 <0.1 <0.1
jEAD 6.3N 4.3N 2.9N

ID - Not Detected
A - Not Analyzed



ENGINEERING-SCIENCE INC. PAGE 2
11/14/88

ANALYSIS REPORT

ORK ORDER NUMBER: 929
OB NUMBER : ZB0000000440 APPROVED BY

WORK ORDER DATE : 08/30/88 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
OAK RIDGE, TN 37830 OAK RIDGE, TN 37830
BILL HAYDEN

4 OF REPORT COPIES: 1

CONTRACT / PO # ORO01
CONTACT BILL HAYDEN-

(615) -481-3920

TASK: 3-, UNITS: mg/Kg

DANGB-BG,MW32, DANGB-BG,MW32, DANGB-BG,MW32,
SS1,2-3' SS2,11-12' SS3,19-20'

TEST COMPOUND 88082186 88082187 88082188

418-.1 PETROLEUM HYDROCARBONS <100 <100 <100-
% MOISTURE 8.2 11.7 14.1

ND -:Not Detected

2499



ENGINEERING-SCIENCE INC. PAGE 3
11/14/88

ANALYSIS REPORT

IORK ORDER NUMBER: 929
TOB NUMBER : ZB0000000440 APPROVED BY
IORK ORDER DATE : 08/30/88 Lab Supervisor

REPORT 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
3AK RIDGE, TN 37830 OAK RIDGE, TN 37830
BILL HAYDEN

# OF REPORT COPIES: 1

CONTRACT / PO # : OR001
CONTACT : BILL HAYDEN

(615) -481-3920

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

DANGB-BGMW32, DANGB-BGMW32, DANGB-BG,MW32,
SS1,2-3' SS2,11-12' SS3,19-20'

TEST COMPOUND 88082186 88082187 88082188

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
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
1,3-DICHLOROBENZENE ND ND ND
1,4-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 4.1B 4.OB 1.5B
1,2-DICHLOROPROPANE ND ND ND

ND - Not Detected

250



ENGINEERING-SCIENCE INC. PAGE4
11/14/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 929

DANGB-BG,MW32, DANGB-BG,MW32, DANGB-BG,MW32,
SS1,2-3' SS2,11-121 SS3,19-201

TEST COMPOUND 88082186 88082187 88082188

111 3-DICHLOROPROPYLENE ND ND ND
1,1,2,2-TETRACHLOROETHANE ND ND ND

* l,,1,-2-TETRACHLOROETHANE ND ND ND
*TETRACHLOROETHYLENE ND ND ND
-1,1, 1-TRICHLOROETHANE ND ND ND
1,1,2-TRICHLOROETHANE ND ND NDETRICHLOROETHYLENE .. ND ND VID
TRICHLOROFLUOROMET1ANE ND ND ND-
TRICHLOROPROPANE ND ND ND
VINYL CHLORIDE ND ND ND

I _D N t D t c e
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ENGINEERING-SCIENCE INC. PAGE 5

11/14/88

ANALYSIS REPORT

IORK ORDER NUMBER: 929- PRVDB'OB NUMBER : ZB0000000440 APPROVED BY J
'ORK ORDER DATE : 08/30/88 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
5ILL HAYDEN

OF REPORT COPIES: 1

:ONTRACT / PO # : OR001
'ONTACT : BILL HAYDEN

(615)-481-3920

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

DANGB-BGMW32, DANGB-BGMW32, DANGB-BG,MW32,
SS1,2-3' SS2,11-12' SS3,19-20'

"EST COMPOUND 88082186 88082187 88082188
---------------------------------- ---------- ---------------- -----------

ENZENE ND ND ND
,HLHROBENZENE ND ND ND
.,2-DICHLOROBENZENE ND ND ND
.,3-DICHLOROBENZENE ND ND ND
.,4-DICHLOROBENZENE ND ND ND
'THYL BENZENE ND ND ND
2OLUENE 28 47 31
'YLENES ND ND ND

ID - Not Detected

2502



ENGINEERING-SCIENCE INC. PAGE11/14/88

U ANALYSIS REPORT

IWORK ORDER NUMBER: 929
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. S103I OAK RIDGE, TN 37830 OAK RIDGE, TN 37830
BILL HAYDEN

# OF REPORT COPIES: 1

CONTRACT / PO # : OROO1
CONTACT : BILL HAYDEN

(615) -481-3920

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

DANGB-BGMW32, DANGB-BG,MW32, DANGB-BGMW32,
SS1,2-3' SS2,11-12t SS3,19-201

TEST COMPOUND 88082186 88082187 88082188

-I ALDRIN ND ND ND
IALPHA-BHC ND ND ND

BETA-BHC ND ND NDi DELTA-BHC ND ND ND
GAMMA-BHC ND ND ND
CHLORDANE ND ND ND
4,4 '-DDD ND ND ND

34,4 ' -DDE ND ND ND
I-4,4-DDT ND ND ND

DIELDRIN ND ND ND
ENDOSULFAN I ND ND NDI -[ENDOSULFAN II ND ND ND

-ENDOSULFAN SULFATE ND ND ND
ENDRIN ND ND NDi ENDRIN ALDEHYDE NA NA NA
-HEPTACHLOR ND ND ND
-HEPTACHLOR EPOXIDE - ND ND ND
KEPONE NA NA NAI METHOXYCHLOR ND ND ND
TOXAPHENE ND ND ND
PCB-1016 ND ND ND
PCB-1221 ND ND ND

* PCB-1232 ND ND ND
PCB-1242 ND ND ND
PCB-1248 ND ND ND
PCB-1254 ND ND ND

*PCB-1260 ND ND ND

I
ND - Not DetectedI NA - Not Analyzed

I 2503



ENGINEERING SCIENCE page Ilof 5 I
Priority Pollutant Analysis

Base Neutrals - SW 8270

Matrix: Soil

ate Recp.ved: August 30, 1988 Work Order-: 929I
ate Repicted: December 6, 1-988 Job Number: ORO0l

-D3R: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
idress: 710 S. Illinois Avenue Suite F-103I

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 10-17-88I
ercent Moisture: 8 12

ompound Detection ANALYTICAL RESULTSI
Limits (dry weight)

ug/kg ug/kg ug/kg
-Dichlorobenzene 330 ND ND I------------------------
34-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-dhloroisopropyl)ether 330 ND NDI
-Nitrosodi-n-propylamine 330 ND -ND
exachiorobutadiene 330 ND ND
,2,4-Trichlorobenzene 330 ND ND
itrobenzene 330 ND- NDI
sophorone 330 ND -ND
aphthalene 33-0 ND -ND
is(2-chloroethoxy)methane 330 ND NDI
-Chloronaphtha-lene 330 ND ND
exachlorocyclopentadiene 330 ND ND
cenaphthylene 330 ND ND
cenaphthene 330 ND -ND
imethyl phthalate 330 ND ND
,6-Dinitrotoluene 330 ND ND
luorene 330 ND NDI
,4-Dinitrotoluene 330 ND ND
iethyl phthalate 33-0 ND ND

-Nitrosodiphenylamine 330 ND NDI
exachlorobenzene 330 -ND -ND

Compound was detected in the blank.I

25) 04I



Priority Pollutant Analysis page 2 of 5
7Base Neutrals - SW 8270

Matrix: Soil
* (continued)

Date Received: August 30, 1988 Work Order: 929I ate Reported: December 6, 1988 Job Number: OR001

FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
[ddress: 710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

-tab Number: 88082186 88082187
~ample No,: DANGB-BG-MW3 2, DANGB-BG-MW32-,

-S81 2-3' SS2 11-12'
Date Sampled: 08-29-88 08-29-88
rime Sampled: 14:50 15:30
tate Extracted: 09-08-88 09-08-88
Date Analyzed: 11-30-88 10-17-88

rerqent Moisture: 8 12
Compound Detection ANALYTICAL RESULTS

Limits (dry weight)Iug/kg ua/kg ug/kg
P --enanthrene- --- 330-- - -- - - -- - -ND -- - - -- - -ND -- - -
-Penthrene 330 ND ND

~ibutyl phthalate 330- ND ND
Fluoranthene 330 ND ND

~ ChloroLhenyl phenyl ether 330 ND ND-yrene 330 ND ND
utyl Benzyl phthalate 330 ND ND
~is(2-ethylhexyl) phthalate 330 ND ND
~hrysene 330 ND ND
i-Bromophenyl phenyl ether 330 ND ND
Benzo (a)anthracene 330 ND ND
ri-n- octylphthalate 330 ND ND
tenzo (b) fluoranthene 330 ND ND
Benzo(k)fluoranthene 330 ND ND
~enzidine 200-0 ND ND
,3'-Dichlorobenzidine 660 ND ND

(enzo(a)pyrene 330 ND ND
Indeno(1,2,3-cd)pyrene 330- ND NDLibenzo(a,h)anthracene 330 ND ND
tenzo(ghi)perylene 330- ND ND
Benzyl Alcohol 660 ND ND

'8=Compound was detected-in the blank.

2155 255



Priority Pollutant Analysis age 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: ORO0l

r: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
1dress: 710 S. Illinois-Avenue Suite F-103

Oak Ridge, Tennessee 37830

Rb 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
Line Sampled: 14:50 15:30

ate Extracted: 09-08-88 09-08-88
ate Analyzed: 11-30-88 10-17-88

ercent Moisture: 8 12

-)mpound Detection Analytical Results
Limits (dry weight)

-ug/kg ug/kg ug/kg

zetophenone -*ND ND
'iiline -*ND ND
-Aiinobiphenyl -*ND ND

-Chloroaniline 660 ND ND
-Chloronaphthalene -*ND ND
ibenzofuran 330 ND ND
~-Dimethylaminoazobenzene -*ND ND
,12-Dimethylbenz(a)anthracene -*ND ND
-,a-Dimethylphenethylamine -*ND ND

iphenylamine -*ND ND
,2-Diphenylhydrazine -*ND ND
:ihyl methanesulfonate -*ND ND
-Methylcholanthrene -*ND ND

Bthyl methanesulfonate -*ND ND
-Methylnaphthalene 330 ND ND
-Naphthylamine -*ND ND

--Nitroaniline 1600 ND ND

-Nitroaniline 1600 ND ND
--Nitroaniline 1600 ND ND
-Nitroso-di-n-butylamine -*ND ND
-Nitros6piperidine -*ND ND
entachlorobenzene -*ND ND
entachloronitrobenzene -*ND ND
aenacetin -*ND ND
-Picoline -*ND ND

'onamide -- * D ND
,2,4,5-Tetrachlorobenzene -*ND ND

EPA has not yet determined detection limits for these compounds.

=Compound was detected a the blank.



Priority Pollutant Analysis page 4 of 5
Pesticides and PCBs SW 8270

Matrix: Soil

Iate Received: August 30, 1988 Work Order: 929
Date Reported: December.6, 1988 Job Number: OR001

IOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

Lab Number: 88082186 88082187

_ample No.: DANGB-BG-MW32, DANGB-BG-MW32,
SS1 2-3' SS2 11-12'

)ate Sampled: 08-29-88 08-29-88
Time Sampled: 14:50 15:30I ate Extracted: 09-08-88 09-08-88
ate Analyzed: 11-30-88 10-17-88
Percent Moisture: 8 12

Iompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

Llpha-BHC -- , ND ND
Gamma-BHC -- , ND NDI eta-BHC 660 ND ND
eptachlor 330 ND ND

Delta-BHC 500 ND ND
i(ldrin 330 ND ND
eptachlor epoxide 330 ND ND
ndosulfan I -- , ND ND
Dieldrin 500 ND ND

-I,4'-DDE 1000 ND ND
ndrin -- , ND ND
Endosulfan II -- , ND NDI,4"-DDD 500 ND ND
, 4'-DDT 830 ND ND

Endosulfan Sulfate 1000 ND ND
_(ndrin aldehyde -- , ND ND

ndrin Ketone -- , ND ND
hlordane 2000 ND ND

Methoxychlor -- , ND ND
Ioxaphene 2000 • ND ND

roclor-1016 2000 ND ND
Aroclor-1221 i000 ND ND
-kroclor-1232 2000 ND ND

roclor-1242 2000 ND ND
roclor-1248 2000 ND ND

_roclor-1254 2000 ND ND
.ocior-1260 2000 ND ND

I EPA has not yet determined detection limits for these compounds.

; = Compound was detected in the blank.

12 5 ()7



Priority Pollutant Analysis page 5 of 5
Acid Extractables -- SW 8270

Matrix: Soil

ate Received: August 30, 1988 Work Order: 929
ate Reported: December 6, 1988 Job Number: OR001

)R: ES:Oak 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 I
ate Extracted: 09-08-88 09-08-88
ate Analyzed: 11-30-88 10-17-88
ercent Moisture: 8 12

I

mpound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

-Chlorophenol 3-36 ND ND
-Nitrophenol 330 ND ND
aenol 330 ND ND
,4-Dimethylphenol 330 ND ND
,4-Dichlorophenol 330 ND ND
,4,6-Trichlorophenol 330 ND ND I
--Chloro-3-methylphenol 660 ND ND
,4-Dinitrophenol 1600 ND ND
,6-Dichlorophenol -- , ND ND I
-Methyl-4,6-Dinitrophenol 1600 ND ND
Bntachlorophenol 1600 ND ND
-Nitrophenol 1600 ND ND
anzoic Acid 1600 ND ND
-Methylphenol 330 ND ND
- & 4-Methylphenol 330 ND ND
,3,4,6-Tetrachlorophenol -- , ND ND
,4,5-Trichlorophenol 330 ND ND

Analyst Laboratory Supervisor

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. Hazardous samples will be returned
to client or disposed of.at client expense.

25iO8I



IENGINEERING SCIENCE page 1 of 5
Priority Pollutant Analysis

Base Neutrals - SW 8270

Matrix: Soil

Eate Received: August 30, 1988 Work Order: 929
ate Reported: December 6, 1988 Job Number: OR001

E OR: ES:Oak Ridge/Duluth AW~GB ATTN: Mr. Bill Hayden
ddress: 710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

tab Number: 88082188
Sample No.: DANGB-BG-MW32-SS3 19-20'Bate Sampled: 08-29-88
lime Sampled: 16:01
Date Extracted: 09-08-88
gate Analyzed: 10-17-88

eretMoisture: 14

ompound -Detection ANALYTICAL RESULTS
Limit (dry weight-)
ug/kg ug/kg

3Dichlorobenzene 330 NDj ,4-ihooez 330 ND
Hexachloroethane 330 ND
~is( 2-chloroethyl)ether 330 Wi)
,2-Di chlorobenzene 330 ND

I-Ni trosodimethylamine 330 ND
is(2-chloroisopropyl)ether 330 ND

-Ntrosodi-n-propylamine 330 ND
ixclrbtdene 330 ND

1,2,4-Trichlorobenzene 330 NDEitrobenzene 3-30 ND
isophorone 330 ND
Naphthalene 330 ND
jis(2-chloroethoxy)methane 330 ND

-Clrnptaee330 ND
!exachliorocyclopentadiene 330 ND
Acenaphthylene 330 NDIcenaphthene 330 ND
limethyl phthalate 330 ND
2,6-Dinitrotoluene 330 ND

-i'luorene 330 ND
U,4-Dinitrotoluene 330 ND
iethyl phthalate 330 ND

_I-Ni trosodiphenylamine 330 ND
exachlorobenzene 3-30 ND

I=Compound was detected-in the blank.



Priority Pollutant Analysis page 2 of 5
Base Neutrals - SW 8270

Matrix: Soil
(continued)

ate Received: August 30, 1988 Work Order: 929
ate Reported: December 6, 1988 Job Number: OR001

)R: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
3dress: 710 S. Illinois 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
Brcent Moisture: 14

Dmpound Detection ANALYTICAL RESULTS
Limit (dry weight)
ug/kg ug/kg

ienanthrene 330 ND
:nthracene 330 ND
ibutyl phthalate 330 ND
luoranthene 330 ND
-Chlorophenylhenenyl ether 330 ND
yrene 330 ND
ityl Benzyl phthalate 330 ND
is(2-ethylhexyl)phthalate 330 ND
irysene 330 ND
-Bromophenyl phenyl ether 330 ND
Dnzo(a)anthracene 330 ND
i-n-octylphthalate 330 ND
enzo(b)fluoranthene 330 ND
3nzo(k)fluoranthene 330 ND
anzidine 2000 ND
,3'-Dichlorobenzidine 660 ND

'-nzo(a)pyrne 330 ND
ideno(1,2,3-cd)pyrene 330 ND
ibenzo(a,h)anthracene 330 ND
nzo(ghi)perylene 330 ND

anzyl Alcohol 660 ND

= Compound was detected in the blank.

2510



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

* (continued)

late Received: August 30, 1988 Work-Order: 929B ate Reported: December 6, 1988 Job Number: OROOI

or: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

Lab Number: 88082188

_$ample No.: DANGB-BG-MW32-SS3 19-20'
ate Sampled: 08-29-88
imne Sampled: 16:01

Date Extracted: 09-08-88
-late Analyzed: 10-17-88
ercent Moisture: 14

opudDetection Analytical Results
lom~undLimits (dry weight)

ug/kg ug/kg

Icetophen-vae -*ND

niline -*ND-

4-Aminobiphenyl --*ND-

E1-Ch loroaniline 660 ND
E-Chloronaphthalene -*ND

Dibenzofuran 330 ND

,I Dimethylaminoazobenzene -*ND

12-Dimethylbenz(a)anthracene -*ND

a-, a-Dimethylphenethyl~tmine -*NDB iphenylamnine -*ND

,2-Diphenylhydrazine --*ND-

thyl nmethanesulfonate --*ND-

3-Methylcholanthrene -*ND

* Uethyl methanesulfonate -*ND

*-Methylnaphthalene 330 -ND
1-Na phthylamine -- *ND

-1-Naphthylamine -*ND

3-Ni troaniline 1600 -ND
~-Ni troaniline 1600 ND
4-Nitroaniline 1600 ND-
31-Ni troso-di-n-butylamine --*ND

-Nitrosopiperidine -- *ND

Pentachlorobenzene --*ND

- entachlororiitrobenzene -**ND

henacetin -*ND

-Picoline -*NDI ronamide -*ND

,2,4,5-Tetrachlorobenzene -*ND

I1 EPA has not yet determined detection limits for these compounds.

I=Compound was detected in the blank.

I.10 251



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

Matrix: Soil

ate Received: August 30, 1988 Work Order: 929
ate Reported: December 6, 1988 Job Number: OR001

): ES:Oak 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-SS3 49-20'
ate Sampled: 08-29-88
ime Sampled: 16:01
ate Exttacted: 09-08-88
ate Analyzed: 10-17-88
ercent Moisture: 14

-)mpound DtcinANALYTICAL RESULTS

Limits (dry weight)
ug/kg ug/kg

lpha-BHC '- ND
amma-BHC ND
eta-BHC 660 ND
aptachlor 330 ND
alta-BHC 500 ND
i-drin 330 ND
eptachior epoxide 3_30- ND
adosulfan I -*ND

ieldrin 500- ND
,4'-DDE 1000- ND
adrin -*ND

adosulfan 11-- ND
,4'-DDD 500- ND
-4'-DDT 830N!
adosulfan Sulfate 1000 NID
adrin aldehyde -*ND

adrin Ketone -*ND

Alordane 2000 ND
athoxychlor -*ND

Dxaphene 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.



Priority Pollutant Analysis page 5 of 5
Acid Extractables -- SW 8270

Matrix: Soil

late Received: August 30, 1988 Work Order: 929
Date Reported: December 6, 1988 Job Number: OR001

q OR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
ddress: 710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

Lab Number: 88082188
ample No.: DANGB-BG-MW32-SS3 19-20'
ate Sampled: 08-29-88

Time Sampled: 16:01
Sate Extracted: 09-08-88
ate Analyzed: 10-17-88
ercent Moisture: 14

ompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg--------------------------------------------------------------

3-Chiorophenol 330 ND
2-Nitrophenol 330 ND

-1henol 330 ND
,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

Ientachlorophenol 1600 ND
4-Nitrophenol 1600 ND
, enzoic Acid 1600 ND
* -Methylphenol 330 ND

- & 4-Methylphenol 330 ND
.2,3,4,-6-Tetrachlorophenol -- , ND
,4,.5-Trichlorophenol 330 ND

I ---- '

Analyst// Laboratory Supervisor

-EPA has not yet determined detection limits for these compounds.

B = Compound was detected in the blank.

I 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.I
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I
SEMI7OLATILE ORGAIICS ANALYSIS DATA SHEE

TENTATIVELY iDENTIFIED COMPOUNDSI.
Job No.: 

Project No:
o No Sample Matrix: 'S.i 

I Client: 
Co:.. Unit: ag I/a

Attn: 
Work Order No: -'j

Addres: Lab Samnple ID: 4-- ' "
U Lab File ID: 7 o /9 s /0 9 q., a

Data Received: -
Date Extracted: q-F 8
Date Analyzed: /o-17-?,
Data Reaorted:
Dilutica Factor: /

# TICs Found: 7 % Moiture:-

I I* *I

CAS NUI.I.,ER C3MPOUND NRE I EST. CCC. Q I

2 . l -'A /lC A.,J,,,./ _I"-,/ I / O0 I
-- 7

.1 2. l W.-,U.w-J.->.--- " L , / i "I X. __ I
3. """" . " I __-- _ ___1

4. _____________________l I ?" 7 II. • :.: .I-- - - - I I7__.__ I .3 3.

I i. ~ ;. I .7e~I__I

12. ;!. .
1 3. _ 

I
I 25. i _ I

26. I . !
* 1 7. I__ _ _ I_ _ _ _ _ _ _ _ _ _ _ _ -- - _ _ _ _Ii

i , . I_ __ _ _ _ _ _ _ _ _ _ _ _I

10. __ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ __ __ _

1 23. _ _ _ _ _ _ _ _ _ _ _,

_ _ _ _ _ 25._ _ _ _ _ _ _ _ I_ _ _ _ _ _ _ _

1 6. _ _ _ _ I_ _ _ _ _ _ _ I_ _ _

I 1 . i______ . _____________________ I __ __________

JI 23. __ _ __ _ __ _ _ __ _ _

29.
30.

| 2515

24n F___ ___ "v____ __-___ __ !O/__ _ __ _ __I_ _



TENT7A71: ELY I..%E rCS-..,,NS -

La.b same: , ' , "¢.".,,c( Contraz-,:

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

.atrix: (soil/water) 5";/ Lab Sample ID: 00L4&8 "1h,

Sample wt/vol: .o (g/mL) Lab File ID: S V&)

Level: (low/med) ) -- -Date Received: _ /-__/__

% Moisture: not dec. .,- dec. Date Extracted: 7
Extraction: (SepF/Cont/Sonc) '- - Date Analyzed: /.o

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

CONCENTRATION UNITS:/,
Number TICs found: t3 (ug/L or ug/Kg)

.- -

CAS'-NUMBER -COMPOUND NAME RT EST. CONC. Q I

1. 1,-80 D '€. .
2. 3, . U 4 , ,71 7 " II . ...__ __ _I ,.,., -, 4, (o ; :u-, I...L '.... I ____I2. ,g___-__-,_ I -e -.+n ,Z-w:e,.. % ,,,,<. , -9 T__ ._.0 _!
4:. I 1,-8D A",I . I I
4. 6 AD-w - .,.- I,_ I

Io. I _ _ -,_. _ _-_- I / o !. "_L__i
l!,I ., ,,-.. ',/ t I : , I I

I 2. I r-,i4- .,- ,---, I '?, . • i I I

14. I I __

] 9. -I ________I._______1_
I 1. I ~l~.A ~Ol__I

I 1 . _ _ _ _ _ I sl -~)u'- __ _ _ _ _ _ __I

[ 1. I ______ .1
2o1. I____________ __ A
21.. __1____ 1_____I______

22. , I

21 7 . . . ... . . ..... ..........__ I _ _ _ _ _ _ _ _ _ _ ~ I

25. I
I 19. _ _ _ _ _I_ _ _ _ _ _ _ _ _ _ _ I I _ __I

1 29. I , I

!12o. I__ _ _ _ _ __ _ _ _ _ _ _ _ I _ _ _I_ __ _ _ _I_

I 3 ___________-I- *I -,*~ -I

FO2RM I SV-TIC !0/$6

12 .________ ___________________ ______I_________ ___



SEMIVOLATILE ORGANICS A!IAL7SIS DATA SHEET
TENTATIVELY LlDEHT,[FD COMPOUNDS

U Job No.- P-4a No. '03 &OA
.Sample Matrix: SI-

-Client: Conc.. Unit:
Attn: Work Order No:-:1
Address: Lab Sample ID: 5- '6 7

Lab File ID: II. Date Received: '..-
Date Extracted: (- &-.

Date Analyzed: It,-!3-e'6'
SProject: Date Re-ortad:

Dilution Factor: /

W TICs Found: '7 , Mcisture: /

CAS :U1MER -.

i 1//62.,I ~_ _ _

I I -

I___.,,__ , C/A Jk4 c, I_,,l, ! , I 'o, ______I...z,,,, !e ,,: . .1 ebo 7 .5" ..

I ,,j -, i I 9 '
&Iwu~ L 'ac/ /,A/A o __

I , } o0 w,; 7 5.,I Yso

I:I
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SEMIVOLATILE ORGIICS ANAL!SIS DATA 3SHLT
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CASE NARRATIVE
QUALITY COITROL RESULTS SUMMARY

QC REPORT NO(S).: ICP-S-0034-88

QC REPORT NO(S).:. AAF-S-0O34-88

As a rez,ult f extreme sample matrix interference, dilution was
required for sample analysis. The reporting limit and MDL for the

analyte(s) listed have increased as shown.

Analvte Reporting Limit MDL

Arseni:: 10 mg/Kg 5.0 mg/Kg

The sample used for QC an'alysis contained concentrations equal to
or greater t.an four times the spike concentration. Data are
-eported unflagged for the analyte(s): Lead.

Sample results for lead are reported from Furnace analysis for the

following Sample No(s).:

88082156, 88082161.

....... ".......CN-..
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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. A blank spike
analysis shows the laboratory to be in control.

88-A1-DULUO164 i CN-FRMOi
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PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
SOIL

Job No: OROO QC Report No.: OCP-S-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
Oak Ridge, Tn. 37830

Project: Duluth ANGB Laboratory Supervisor Approval:

QC Report for Laboratory Sample No(s).: __I
88082156-88082163
88082186-88082188
88082,250-88082254

Compourid Amount Sample Conc. MS Conc. MS % QC
Added In Extract In Extract I Rec. # Limits
(ng) (ug/Kg) (ug/Kg) 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

4,4-DDT 7640 ND 398 136* 23-134

MSD Conc. I QC Limits
In Extract MSD % MS % %

(ug/Kg) Rec. # Rec. # RPD # RPD I 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

4,4"-DDT 321 126 156* 21 50- 23-134

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

RPD: 0 out of 6 outside limits

Spike Recovdry: 5 out of 12 outside limits

88-Al-DULU0462 I PT-FRM05



PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
SOIL

I Job No: OROO1 QC Report No.: OCP-S-0035-88B
QC Sample No.: Blank

Client: ES Oak Ridge Level (Low/Med): Low
I Attn: Bill Hayden Date Reported: 11-10-88

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).: _ _ _ _ _ _ _ _

88082156-88082163 r V"

88082186-88082188
8808Z250-88082254

Compound Amount Sample Conc. MS Conc. MS % QC

Adde& In Extract In Extract Rec. # Limits
(ng) (ug/Kg) (ug/Kg) 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

4,4"-DDT 5000 ND 232 139* 23-134

MSDConc. 
QC LimitsIn Extract MSD % MS % C% Lmt

-(ug/Kg) Rec. # Rec. # 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 flag recovery and RPD values with an asterisk
* Values outside of QC limits

RPD: 0 out of 6 outside limits

I Spike Recovery: 6 out of 12 outside limits

I 88-AI-DULU0463 1 2529 PT-FR1405



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.

88-Al-DULU0465 1 2530 CN-FRM1OI



* .~.N..~ PESTICIDE METHODBLANK SUMMARY

-.
V

* Job No.: "- OROO1 Lab Name: Engineering Science
*Lab Sample No.: Blank

Clen: P. ES Oak Ridge
Add r's Bill Hayden Matrix: Si
Addes : 710 S. Illinois Avenue Level (low/med): Low

- -Suite F-103 Extraction:
Oak Ridge, Tn. 37830 (SepF/Cont/Sonc): Sono

Date Reported: 11-11-88

Date Extracted: 9-07>88
Date Analyzed (1): 10-4-88 Date knalyzed (2):

* Time Analyzed (1): 20:38 TLme Analyzed (2):
H Instrument ID (1): 5890 I't2 Instrument ID (2):

GG Column ID (1): OV-1 GC Column ID (2):

I This Method Blank applies t o the following samples, MS and MSD.

EPA Sample Lab Sample Date Lab Sample Date
No. ID (1) Analyzed I ID (2) Anislyzed 2

-880821.6 10-04-88
- 88082157 i 1-04-88
- 88082158 10-05-88
- 818)0 8 215 9 10-05-88
- 83082160 10-05-88I -83082161 10-05-88

-88082162 10-05-88
-83082163 10-05-88

8 80 u2 18 6 10-05-88
8 ;0 8218 7 10 -05;- 88

SE08218810-05-38
88082250 10-05-88

- 8082251 10-05-88
- 8,032252 10-05-88
- 830b253 10-05-88

-,88-A-ULUO 4641A,~. -- _'T- RIM0
T" '^.2
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I
I

CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

SAMPLE NO(S).: 88082186-88082188
WORK ORDER NO.: 929I

I
I
I
I

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

Sample 88082186 (DANGB-BG-MW32,SSI,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
co=pounds were found in either analysis.

I
I

I
I

I
I

2533I88-A1-DULUO731 1 CN--F RM02
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I
I

ITILE CONTINUING CALIBRATION CHECKI ame: Contract:

o Code: Case No.:, SAS No.:

rument ID:carbopak___ Calibration Date(s):97S

B FILE ID:_81,82 _ Init. Calib. Date(s)9/2/9/ '9

-[POUND .RRF RRF50 %D

.nzy. ch] or ide 0. 0s 1 o 0. 0(0~(2-:horoethoxy)

5hane 0. 04 1 0()o.
. (2-chorcdi sopropyl

th er" 0.26 100. 00Imob er,e 1.17 1.06 9.52
modi ch I or*w hane A.54 4.. 02 11.37

romof orm 3.48 3.11. 10.57
,hmomethare__ 0.33 0Y18 53.05
Ebon tetr!or.cde 4.58 4.59 -0.32
oIocetaL eCIhyde _ ERR ERR

-Worobenene_ 1.48 1.53 -2.99
ot.oethai, 0.58 0.51 12.63
orof.rn 4.89 4.40

-Chor ohean 1. 02 0.98 4.36
-thlrr oethy! vi ryl ether_ 0. 04 100. 00
Worioiethiui __ 0.49 0.50 -o.68
hl orc ,n.-hy. .=e'th, ether 0. 17 100. 00

m_,& p_ 1 ..or-otol. ene . 4.06 4. 23 -4.09
Sromochnr'o, - ,r.,, etanIIe 5.29 4.07 23.07
r roirom vi e r,_- e 3.56 2.48 30. 3()

'.Dici, oben7 ene 2.72 2.90 -6.58
IbDich] or-o brizene 2.42 2.35 2. 70
,_Di chl orobenerne 2.36 2.50 -5.92
i ch 1 or odi f .Luorr.et hane 0.54 100. 00
f_ Dichlor. eithane 2.58 2.27 12.19

,I-Di ch I oroethar_e 3.23 2.99 7.46
, i-Di chioroethylene 2.79 2.42 12.96
Ins_ ,2_dichlor-oethy.ene 2.99 2.55 14.95

hi oromethane -- 3.07 5.19 -69.14
,2_Di ch i oropr-opane 2.67 2.51 5.85
3-DJi chI oropropyl ene_ 5.98 5.18 13.37
1 2 -T _ t rch I or'ciet iane e 9. 1., 9. 60 -5.53
I,'2 _1:chiorlothance_ .51 4.65 -3.2C)

elrachl co,.ty ¢.~ 9. 10 9.60 -5.54I , .Tr' i " ,.'., e a-. . 3.43 3.05 11. 11
, .._ {',... o ;,.' n;: , . . 5.98 5, 18 13.,381

y ivhIse.; ..... 4.32 4.34 -0.32
2. 76 2. 21 20. o7'

ji ch1 r27-313 b. 9ZI 13
v " ," (), 7 ) 21 3



TILE CONTINUING CAL I BRATION CHECK

lame: ENGINEERING SCIENCE Contract:

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

rument iD.:carbopak Calibration Date-(s):_9/ff/88

FILE ID: RRF 50 81 d,-f. C--I t ."

FOUND RRF RRF5' %D

z eie 5.93 5. 05 -14.88
or.ohe -r,~ ~____ .-9o 4.76 -2.82
Di c Il oiobnz erie___ 3.97 4.05 1.96
Di chi or ober.,iee 4.57 4.48 -2.05

._Dichorobenzene_ ._ 3.83 3.57 -6-75
yl Benene 75.32 3.19 -3.90
u _ne 3.79 3.86u 1. ?7
e___1 2.16 11.19 -. 97
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LI
I E S 600 BANCROFT WAY

BERKELEY. CALIFORNIA 94710ENGINEERING-SCIENCE, INC. C414) 548-7970

Job No.: OROO1

I Client: ES Oak Ridge
Attention: Bill Hayden

Address: 710 S. Illinois Avenue
Suite F-103
Oak Ridge, Tn. 37830

I

I Project: Duluth ANGB

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

-I 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
88092330 DANGB-TB2 8020 9-07-88 9-14-88 9-16-88
88092331 DANGB-FB4 8010 9-09-88 9-15-88 9-19-88

I88092331 DANGB-FB4' 8020 9-09-88 9-15-88 9-19-88
88092332 DANGB-FB5 8010 9-09-88 9-15-88 9-19-88
88092332 DANGB-FB5 8020 9-09-88 9-15-88

I
I
I

I * If applicable

I
88-Al-DULU0323 1 CL-FRMO

SIA SUBSIDIARY OF THE PARSONS CORPORATION 2539



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
88-A1-DULU0324 I CN-F R0 2



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

ANALYSIS REPORT

I WORK ORDER NUMBER: 9-63
JOB NUMBER : ZB0000000440 APPROVED BY
WORK ORDER DATE : 09/12/88 Lab Superviso:

IREPORT 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

CONTRACT / PO.# : OR001
ICONTACT : BILL HAYDEN

(615) -481-3920

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

DANGB-TB2 DANGB-FB4 DANGB-FB5

ITEST COMPOUND 88092330 88092331 88092332

BENZYL CHLORIDE ND ND ND
IBIS (2-CHLOROETHOXY)METHANE ND ND ND
BIS (2-CHLOROISOPROPYL)ETHER ND ND ND
BROMOBENZENE ND ND ND
BROMODICHLOROMETHANE ND ND ND

IBROMOFORM ND ND ND
BROMOETHANE ND ND ND
CARBON TETRACHLORIDE ND ND ND
CHLORACETALDEHYDE ND ND ND.
CHLORAL ND ND ND
CHLOROBENZENE ND ND ND

* CHLOROETHANE ND ND ND
CHLOROFORM ND 13 14
1-CHLOROHEXANE ND ND ND
2-CHLOROETHYL VINYL ETHER ND ND NDI.CHLOROMETHANE ND ND ND

mCHLOROMETHYL METHYL ETHER ND ND ND
CHLOROTOLUENE ND ND ND

-IDIBROMOCHLOROMETHANE ND ND ND
DIBROMOMETHANE ND ND ND
1,2-DICHLOROBENZENE ND ND ND

1 -1,3-DICHLOROBENZENE ND ND ND
fli,4-DICHLOROBENZE-NE ND ND ND
DICHLORODIFLUOROMETHANE ND ND ND
1,1-DICHLOROETHANE ND ND ND
12-DICHLOROETHANE ND ND ND

1,1-DICHLOROETHYLENE ND ND ND
TRANS-i,2-DICHLOROETHYLENE ND ND ND

IDICHLOROMETHANE 1.9B 2.5B 1.4B
,2-DICHLOROPROPANE ND ND ND

I 2541



I
ENGINEERING-SCIENCE INC. PAGE 2

11/02/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 963

DANGB-TB2 DANGB-FB4 DANGB-FB5 I
PEST COMPOUND 88092330 88092331 88092332
----------------------------------- ------------ I
L,3-DICHLOROPROPYLENE ND ND ND-
L,1,2,2-TETRACHLOROETHANE ND ND ND
I,1,1,2-TETRACHLOROETHANE ND ND ND
VETRACHLOROETHYLENE ND ND ND
,1,1-TRICHLOROETHANE ND ND ND
,1,2-TRICHLOROETHANE ND ND. ND
rRICHLOROETHYLENE ND ND ND
PRICHLOROFLUOROMETHANE ND ND ND
rRICHLOROPROPANE ND ND ND
7INYL CHLORIDE ND ND ND-

I
I
I
I
I
I
I
I
I
I
I
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I
ENGINEERING-SCIENCE INC. PAGE 3

* 11/02/88

ANALYSIS REPORT

IWORK ORDER NUMBER: 963
JOB NUMBER : ZB0000000440 APPROVED BY
WORK ORDER DATE : 09/12/88 Lab Superivsor

IREPORT DATA: CLIENT DATA:
ES OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)I1710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
OAK RIDGE, TN 37830 OAK RIDGE, TN 37830
BILL HAYDEN

lI OF REPORT COPIES: 1

CONTRACT / PO # : OR001
ECONTACT : BILL HAYDEN

(615)-481-3920

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

DANGB-TB2 DANGB-FB4 DANGB-FB5

TEST COMPOUND 88092330 88092331 88092332
BENENE ND ND ND
BENZENE ND ND ND

ICHLOROBENZENE ND ND ND
1,32-DICHLOROBENZENE ND ND ND
1,3-DICHLOROBENZENE ND ND ND1l-4-DICHLOROBENZENE ND ND ND

ETHYL BENZENE ND ND ND
TOLUENE ND ND ND
XYLENES ND ND ND

i
I
I
I

I
I

|i 2543
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" "VOLATILE CONTINUING CALIBRATION CHECK

LabName: Contract:

I Lab Code: Case No.: SAS No.:

Instruntert ID:uocal Calibration Date(s) 9/15 /T

LAB FILE ID:_3,4 Init. Calib. Date(s)

COMPOUND RRF RRF5O %D

I Benzyl chloride 4.56 4.35 4.62
bis (2-choroethoxy)
methane 0.12 100.00

I bis (2-choroisoprop l
ether 0.12 100.00
Brori)oben zene 3.08 2.55 17.23
Bromod ichloromethane 4.57. 3.92 14.15
Bromoform 3.13 2.99 4.45
Bromromethare 0 43 100.00

'Carbon tetrachloride 4.72 4.10 13.06
Chloroacetadehyde 0.07 100.00
Chloroobenzene 3 153 1.20 9.77
Chloroethane 0.73 100.00

I Chloroform 3.99 3.53 11.41
1-Chorohexane 0.82 0.52 36.31
2-Chloroethyl uinyl ether_ 0.12 10000

I Chloror,,ethane -- 1.84 100.00
Chloronrethyl methyl ether_ 0.02 100.00
o_,ri_,& p_Chlorotoluenes _ 3.34 2 59 22.56
DibromochIoro methane 4.22 4.00 5.26
Dibo r onmet haorethan e- 3.06 2.46 19.64
1,2_Dichloroberzene_ 2.04 1,82 10.70
1,.3_Dichlorober zernen e 175 1.56 10.64

I 1,4_Dichlorobenzene 1.70 1.53 10.03
Dichlorodifluorriethare 0.54 100.00
1,1lDichloroethare 2 70 2.14 20.90N 1,2_Dichloroetharne 3.29 2.85 13.26
1,1_Dichloroethylere 1 64 1.1,8 27.97
trans_1,2_dichloroethylere 2,69 2.13 20.95
Dich1orornethane 2.98 1.84 38.14
I,23Dichloropropar.e .01 2.55 15,41

1,3_Dichloropropylene_ 0.47 0.40 15.33
1,1,2,2_Tetrachloroethane_ 3.38 3.17 6.28I 1,1,1,2_Tetrachloroethane_ 4.83 3.73 22.76
Tetrachloroethylene 4 55 3.89 14.59
1,1,l_Trichloroethane 2.64 2.27 14.15
1,1,2_Trichloroethane 4.42 3.55 19.61
Trichloroethylene 3.90 3.29 15.58
Trichlorofluorrnethane 0.88 0.64 27.23
Trichloropropane 3.08 2.55 17.23
Vinyl chloride 1.84 100.00

I
...... .. . . ...



.Eilirne.erirt, Science Laboratory - Berkeley, Cfl
VOLATILE CONTINUING CALIBRATION CHECK

In_sturent ID.: \foc, .o

Calibration Date(s):

LAB FILE ID: 3IJ~~~/L/'

COMF'OUND RF RFSO %D

Benzene 215.93
4.93 4.318681 -12.40

Ch 1 orobenzere 243.13
4.65 4.862637 4.57

1,2_Dichlorobenzene 193.6813
4.64 3.873626 -16.52

1,3_Dichloroenzere 215.1098
3.99 4.302197 7.82

1,4_Dichoroben zene 170.6043
3.2 3.412087 6.63

Ethyl Eenzene 159,0659
2.98 3.181318 6.76

To 1 uere _185.4395
3.54 3 .708791 4.77

XylenIes -522.9281
9.87 10.45856 5.96

Surrogate response:

I

254-8
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I
E600 BANCROFT WAY

-CBERKELEY, CALIFORNIA 94710ENGINEERING-SCIENCE, INC. (415) 548-7970

Job No.: ORO01

Client: ES Oak RidgeI 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.

m* Sample Preparation Data

i Laboratory Client Date Date* Date Date*

Sample No. Sample ID Test collected extracted analyzed 2nd col.

88092348 DANGB-4-M14W9-GW1 BA-I 9-11-88 10-09-88I 88092348 DANGB-4-MW9-GWI CD-F 9-11-88 10-24-88188092348 DANGB-4-MW9-GW1 CR-F 9-11-88 -11-02-88
-88092348 DANGB-4-4W9-GwI PB-F 9-11-88 10-26-88
88092348 DANGB-4-MW9-GWi 418.1 9-11-88 9-28-88 10-05-88

.fl 88092348 DANGB-4-MW9-GWI 8010 9-11-88 9-20-88 9-16-88
88092348 DANGB-4-W9-GWI 8020 9-11-88 9-20-188 9-16-88
88092349 DANGB-4-G114B-GWI BA-i 9-11-88 10-09-88
88092349 DANGB-4-MG4B-GWI CD-F 9-11-88 10-24-88
88092349 DANGB-4-GW4B-GW1l CR-F 9-11-88 11-02-88
88092349 DANGB-4-GW4B-GW1 PB-F 9-11-88 i0,-26-88

.88092349 DANGB-4-GW4B-GWI 418. 1 9-11-88 9-28-88 10-05-88
fl880,92349 DANGB-4-MW4B-GWI 8010 9-11-88 9-Z0-88 9-' 6-88
-- 88092349 DANGB-4-W4B-GWJ. 8020 9-11-88 9-20-88
-88092350 DANGB-BR4 BA-I 9-11-88 i0-09-88
M88092350 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
88092350 DANGB-BR4 8010 9-11-88 9-15-88 9-19-88
88092350 DANGB-BR4 8020 9-11-88 9-15-88

- 88092351 DANGB-TB4 8010 9-07-88 9-15-83 9-19-88

-88092351 DANGB-TB4 8020 9-07-88 9-15-88
" 88092352 DAN(B-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
U 88092353 DANGB-FB8 8020 9-11-88 9-15-88

I * If applicable

88-Al-DULU0412 1 CL-FPMOI1

A SUBSIDIARY OF THE PARSONS CORPORATION 2551



E S 600 BANCROFT WAY
BREE.CALIFORNIA 94710ENGINEERING-SCIENCE, INC. (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: Duluth M'IGB

Attached are the analytical reports for the water samples received

by-this laboratory on 9-13-88.

Sample 'Preparation Data

Lab-oratory- Client Date Date* Date Date*
Sample -No. Sample ID Test collected extracted analyzed 2nd cola

88092348- DANGB-4-W9-GW1 BA-I 9-11-88 10-09-88I
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 10-26-88I
88092348 DANGB-4-M9-GW1 418.1 9-11-88 9-28-88 10-05-88
88092348 DANGB-4-MW9-GWI 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-I
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
88092349 DANGB-4-GW4B-GW1 CR-F 9-11-88 11-02-88
-88092349 DANGB-4-GW4B-GW1 PB-F 9-11-88 10-26-88I
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-MW4-GWI 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
880§2350 DANGB-BR4 CR-F 9-11-88 11-02-88
88092350 DANGB-BR4 PB-F 9-11-88 10-26-88I
88092350 DANGB-BR4 418.1 9-11-88 9-28-88 10-05-88
88092350- DANGB-BR4 8010 9-11-88 9-15-88 9-1-9-88 *
88092350 DANGB-BR4 8020 9-11-88 9-15-88
88092351 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

A -88-AlDULU0412 1 2552 CL-FRM01
-SUBSIDIARY OF THE PARSONS CORPORATION
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I

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

WORK ORDER NO.: 969

I
I
I
I

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

I
I
I
I
I
I

I

ii88-A1-DULU04I3 1 2 CN-FRM02



ENGINEERING-SCIENCE INC. PAGE1
11/03/8 8

ANALYSIS REPORT

IORK ORDER NUMBER: 969 (
TOB NUMBER : ZB0000000440 APPROVED B3Y -~?7z
IORK ORDER DATE : 09/13/88 '~'Lab Supervisor

ZEPORT 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

31LL HAYDEN

1OF REPORT COPIES: 1

ONTRACT / PO # : OR001
JONTACT : BILL HAYDEN

(615) -481-3920

"ASK: 2, UNITS: xng/LI

DANGB-4-MW9- DANGB-4-GW4B- DANGB-BR4
GW-1 GW-1I

"EST COMPOUND 88092348 88092349 88092350
---------------------------------- --------------- --------------- ---------------

XCID DIG FLAME NA NA NA
,,CID DIG FURNACE NA NA NAI
3ARIUM 0.09B <0.05 <0.05
ADMIUM 0. 0025 BW 0.0031B <0.001
2HROMIUM <0.002 0.0022B <0.002

,EAD <0.005 <0.005 <0.005

;A Nt Anlyze
ID Nt Deecte

2554I



I
ENGINEERING-SCIENCE INC. PAGE 2

11/21/88

ANALYSIS REPORT

IORK ORDER NUMBER: 969
OB NUMBER : ZB0000000440 APPROVED BY ____

WORK ORDER DATE : 09/13/88 Lab Supervisor

k EPORT DATA: CLIENT DATA:

SOAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)
710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
MAK RIDGE, TN 37830 OAK RIDGE, TN 37830
*BILL HAYDEN

4 OF REPORT COPIES: 1

CONTRACT / PO # : OR001
CONTACT : BILL HAYDEN

(615) -481-3920

LASK: 3, UNITS: mg/L

DANGB-4-MW9- DANGB-4-GW4B- DANGB-BR4
GW-1 GW-1

TEST COMPOUND 88092348 88092349 88092350

418.1 PETROLEUM HYDROCARBONS <1.5 <1.5 <1.5

i
I
i
i
I

I

ND - Not Detectedi
I 2555



ENGINEERING-SCIENCE INC. PAGE 3
11/03/88

ANALYSIS REPORT

IORK ORDER NUMBER: 969
FOB NUMBER : ZB0000000440 APPROVED BY A
IORK ORDER DATE : 09/13/88 Lab Supevisor

ZEPORT DATA: CLIENT DATA:
:S OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)
110 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
)AK RIDGE, TN 37830 OAK RIDGE, TN 37830
31ILL HAYDEN

: OF REPORT COPIES: 1

ONTRACT / PO # : OR001
IONTACT : BILL HAYDEN

(615)-481-3920

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

DANGB-4-MW9- DANGB'4-GW4B- DANGB-BR4 DANGB-T84 DANG8-FB7 DANGB-FB8

GW'i GW-1
.ST COMPOUND 88092348 88092349 88092350 88092351 88092352 88092353
• . ........................ ... ............... ............. .... ........ ... ............... ....... ........ ..... ........

NZYL CHLORIDE ND ND ND ND ND ND
S (2-CHLOROETHOXY)METHANE ND ND ND ND ND ND

S (2-CHLOROISOPROPYL)ETHER ND ND ND ND ND ND
OMOBENZENE ND ND ND ND ND ND

'OMODICHLOROMETHANE ND ND ND ND ND ND
MOFORM 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
iLORAL ND ND ND ND ND ND

iLOROBENZENE ND ND ND ND ND ND

LOROETHANE ND ND ND ND ND ND

ILOROFORM 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 ND ND ND ND

BROOCHLOROME"HANE ND ND ND ND ND ND

BROMOMETHANE ND ND ND 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

CHLORODIFLUOROMETHANE ND ND ND ND ND ND

I-DICHLOROETHANE ND ND ND ND ND ND

2-DICHLOROETHANE ND ND ND ND ND ND

1 -D!CH.......L...ND ND ND ,o,,D N'D

ANS-1,2-DICHLOROETHYLENE ND ND ND ND ND ND

CHLOROMETHANE 0.378 0.50B 1.6B 2.0B 1.6B 2.1B

2-DICHLOROPROPANE ND ND ND ND ND ND

Not Detected

2556



ENGINEERINO-SCIENCE INC. PAGE 4

11/03/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 969

DANGB*4-MW9- DANGB-4-GW4B- DANGB-BR4 DANGB-TB4 DANGB-FB7 DANGB-FB8IGW-1 GW-I
TEST COMPOUND 88092348 88092349 88092350 88092351 88092352 88092353...I " ...*..***..*** . .. .. *.... **""*'**..... ** - ,...... *............
.,3DICHLOROPROPYLENE ND NO ND ND ND ND

1,1,2,2TETRACHLOROETHANE ND ND ND ND ND ND
ji,,2-TETRACHLOROETHANE ND ND ND ND ND ND

TAHLOROETHYLENE ND ND ND ND ND ND

1,-RICHIOROETHANE NO ND WD ND ND ND

1, ,2-TRICHLOROETIIANE ND ND ND ND ND NDI ICHLOROETHYLENE ND ND ND ND ND ND
ICHLOROFLUOROMETHANE ND ND ND ND ND ND

TRICHLOROPRUPANE ND ND ND ND ND ND

INYL CHLORIDE ND ND ND ND ND ND

ND-NtDtce

I55



ENGINEERING-SCIENCE INC. PAL 5
11/03/88

ANALYSIS REPORT

4ORK ORDER NUMBER: 969
FOB NUMBER : ZB0000000440 APPROVED BY ___,_

IORK ORDER DATE : 09/13/88 'Lab Supetvisor

IEPORT 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. S11'-
)AK RIDGE, TN 37830 OAK RIDGE, TN 37830
3ILL HAYDEN

: OF REPORT COPIES: 1

ONTRACT / PO # : OR061 I
ONTACT : BILL HAYDEN(615) -481-3920I

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

DANGB-4-MW9- DANGB-4-GW4B- DANGB-BR4 DANGB-TB4 DANGB-FB7 DANGi-,;8
GW-I GW-iI

.ST COMPOUND 88092348 88092349 88092350 88092351 88092352 88092353

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

:NZENE 3.2 ND ND ND ND ND
iIOROBENZENE ND ND ND ND ND ND
2"DICHLOROENZENE ND ND ND ND ND ND
3-DICHLOROBENZENE ND ND ND ND ND ND

4-DICHLOROBENZENE ND ND ND ND ND ND

"HYL BENZENE ND ND ND ND ND ND
)LUENE ND ND ND ND ND ND

'LENES 2.7 ND ND ND ND ND

N ot Detected

25



I
ENGINEERING-SCIENCE INC. PAGE

11/21/88

ANALYSIS REPORT

WORK ORDER NUMBER: 969
JOB-NUMBER : ZBoo00000440 APPROVED BY ,.
WORK ORDER DATE : 09/13/88 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. S103I OAK RIDGE, TN 37830 OAK RIDGE, TN 37830
BILL HAYDEN

SOF REPORT COPIES: 1

SCONTRACT / PO # : ORoo
CONTACT : BILL HAYDEN

SUI: (615) -481-3920

-TASK: 3,- UNITS: mg/L

DANGB-4-MW9- DANGB-4-GW4B- DANGB-BR4I- oGW- GGWG
TEST COMPOUND 880!2348 88092349 8809235-0

418.-i PETROLEUM HYDROCARBONS <1.5 <1.5<15

I
I

I
I
I

-ND- 'Not Detected

*I 2559
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I
CASE NARRATIVE

QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO.: ICP-W-0050-88i

I
i
I
I

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.

I
I
I

I
I
I
i
I

i
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I
S 600 BANCR~OFT WAY

BERKELEY CALIFORNIA 94710
ENGINEERING-SCIENCE, INC. (415) 548-970

I Job No.: OR001

I Client: ES Oak Ridge
Attention: Bill Hayden

Address: 710 S. Illinois Avenue
Suite F-103
Oak Ridge, Tn. 37830

I
Project: Duluth ANGB

Attached are the analytical reports for the soil samples received
I 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.

88082043 DANGB-4-14W22-SS1 BA-I 8-20-88 9-19-88
88082043 DANGB-4-MW22-SS1 CD-F 8-20-88 9-19-88
88082043 DANGB-4-MIW22-SSI CR-F 8-20-88 9-19-88
88082043 DANGB-4-MW22SSI PB-F 8-20-88 10-04-88/10-05-88
88082043 DANGB-4-MW22-SSI 418.1 8-20-88 9-15-88 9-15-88
88082043 DANGB-4-MW22-SSI 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-SSI 8020 8-20-88 8-31-88 8-31-88
88082043 DANGB-4-M22-SSI 8080 8-20-88 8-31-88 10-03-88
88082044 DANGB-4-MW22-SS2 BA-I 8-20-88 9-19-88
88082044 DANGB-4-MW22-SS2 CD-F 8-20-88 9-19-88
88082044 DANGB-4-MW22-SS2 CR-F 8-20-88 9-19-88
88082044 DANGB-4-MW22-SS2 PB-F 8-20-88 10-04-88/10-05-88
88082044 DANGB-4-MW22-SS2 418.1 8-20-88 9-15-88 9-15-88
88082044 DANGB-4-MW22-SS2 MOIS 8-20-88 8-31-88
88082044 DANGB-4-MW22-SS2 8010 8-20-88 8-31-88 9-02-88
88082044 DANGB-4-MW22-SS2 8020 8-20-88 8-31-88 8-31-88
88082044 DANGB-4-MW22-SS2 8080 8-20-88 8-30-88 10-03-88U

I* If applicable
88-Al-DULU0728 1 CL-FRM01

A SUBSIDIARY OF THE PARSONS CORPORATION



E S 600 BANCROFT WAY
BERKELEY CALIFORNIA 94710

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

Job No.: OR001

Project: Duluth ANGB

Sample Preparation Data n

Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.

88082045 DANGB-4-MW22-SS3 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-SS3 CR-F 8-20-88 9-19-88
88082045 DANGB-4-MW22-SS3 PB-F 8-20-88 10-04-88/10-05-88
88082045 DANGB-4-MW22-SS3 418.1 8-20-88 9-15-88 9-15-88
88082045 DANGB-4-MW22-SS3 MOIS 8-20-88 8-31-88
88082045 DANGB-4-MW22-SS3 8010 8-20-88 9-01-88 9-02-88 U
88082045 DANGB-4-M22-SS3 8020 8-20-88 9-01-88 9-01-88
88082045 DANGB-4-MW22-SS3 3080 8-20-88 8-30-88 10-03-88
88082046 DANGB-4-MW2 I-SS1 BA-I 8-20-88 9-19-88
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-iW2l-SS1 PB-F 8-20-88 10-04-88/10-05-88
88082046 DANGB-4-MW21-SSI 418.1 8-20-88 9-15-88 9-15-88
88082046 DANGB-4-MW 2 1-SS1 MOIS 8-20-88 9-02-88
88082046 DANGB-4-MW21-SS1 8010 8-20-88 9-01-88 9-02-88
88082046 DANGB-4-W21-SS1 8020 8-20-88 9-01-88 9-01-88 I
88082046 DANGB-4-MW21-SS1 8080 8-20-88 8-30-88 10-03-88 10-03-88
88082047 DANGB-4-MW21 -SS2 BA-I 8-20-88 9-19-88
88082047 DANGB-4-MW21-SS2 CD-F 8-20-88 9-19-88 I
88082047 DANGB-4-MW21-SS2 CR-F 8-20-88 9-19-88

88082047 DANGB-4-MW2!-SS2 PB-F 8-20-88 10-04-88/10-05-88
88082047 DANGB-4-MI21-SS2 418.1 8-20-88 9-15-88 9-15-88
88082047 DANGB-4-MW21-SS2 MOIS 8-20-88 8-31-88I
88082047 DANGB-4-MW21-SS2 8010 8-20-88 9-01-88 9-02-88
88082047 DANGB-4-MW21-SS2 8020 8-20-88 9-01-88 9-01-88
88082047 DANGB-4-MW21-SS2 8080 8-20-88 8-31-88 10-03-88

* If applicable

88-Al-DULU0728 2 CL-FRM 01
A SUBSIDIARY OF THE PARSONS CORPORATION 25Y2 I



600 BANCROFT WAY

BERKELEY, CALIFORNIA 94710ENGINEERING-SCIENCE, INC. (415) 548.7970

Job No.: OR001

Project: Duluth ANGB

Sample Preparation Data

Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.

88082048 DANGB-4-MW21-SS3 BA-I 8-20-88 9-19-88
88082048 DANGB-4-MW21-SS3 CD-F 8-20-88 9-19-88
88082048 DANGB-4-MW21-SS3 CR-F 8-20-88 9-19-88
88082048 DANGB-4-MW21-SS3 PB-F 8-20-88 10-04-88/10-05-88
88082048 DANGB-4-M42 I-SS3 418.1 8-20-88 9-15-88 9-15-88
88082048 DANGB-4-MW21-SS3 MOIS 8-20-88 8-31-88

I 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

I 88082049 DANGB-4-MP21-SS2 BA- 8-20-88 9-19-88
88082049 DANGB-4-MP21-SS2 CD-F 8-20-88 9-19-88
88082049 DANGB-4-MP21-SS2 CR-F 8-20-88 9-19-88
88082049 DANGB-4-MP21-SS2 PB-F 8-20-88 10-04-88/10-05-88-I 88082049 DANGB-4-MP21-SS2 418.1 8-20-88 9-15-88 9-15-88

-88082049 DANGB-4-,MP21-SS2 MOIS 8-20-88 8-31-88
88082049 DANGB-4-MP21-SS2 8010 8-20-88 9-01-88 9-02-88

*88082049 DANGB-4-MP21-SS2 8020 8-20-88 9-01-88 9-01-88
U,88082049 DANGB-4-MP21-SS2 8080 8-20-88 8-30-88 10-03-88

*If applicable

88-Al-DULU0728 3 CL-FRM01

A SUBSIDIARY OF THE PARSONS CORPORATION a573



I
I

CASE NARRATIVE I
QUALITY CONTROL RESULTS SUMMARY

SAMPLE NO(S).: 88082043-88082049
WORK ORDER NO.: 894

These soil samples were received at the ES Berkeley Laboratory

on 8-22-88. They were received cold and intact.

Due to a suspected interelement matrix interference, all cadmium
data at levels reportable by ICP analysis (>1 mg/KG dry wt.) are
potentially false positives. This is being investigated and
follow-up will be provided when available. I

I
I
I

88-AI-DULUO729 I c5J4 cN-FRo2



ENGINEER"ING-SCIC INC. PAGE 1

12/27/88

I ANALYSIS REPORT

IRK ORDER NUMBER: 894 6'
B NUMBER : ZB0000000440 APPROVED Y______

WORK ORDER DATE : 08/22/88 Lab Superv ;or

IPORT DATA: CLIENT DATA:
OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103IRIDGE, TN 37830 OAK RIDGE, TN 37830
LL HAYDEN

# OF REPORT COPIES: 1

INTRACT / P0 # :OR001

NTACT :BILL HAYDEN

(615)-481-3920

I SK: 2, UNITS: mg/Kg

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

8-19-88 SS2 SS3 SS1 SS2 sS3

* ST COMPOUND 88082043 88082044 88082045 88082046 88082047 88082048

SID DIG SOIL NA NA NA NA NA NA

RIUM 91.7* 85.6* 39.1* 58.3 *67.8* 49.1*

IDMIUM 0.328 11.O*NE 9.7*1NE lO.8*N E lO ~10. 7*N E
CHROMIUM 11.0 36.8 26.7 30.1 33.1 39.4

fAD 6.5S* 5.9* 2.9* 5.4* 7.3*S 3.2*

IA O PPIAL

IO A- Not APPIcBe



ENGINEERING-SCIENCE INC. PAGE 2
12/27/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 894

SK: 2, UNITS: mg/Kg

DANGB-4-MP21 -
SS2I

ST COMPOUND 88082049

ID DIG SOIL NA
RIUM 61.0*
DMIUM 10.4 tNE
ROMIUM 34.3

AD 3.8*I

NOT APLICABL
Not Dtecte

2576



ENGINEERING-SCIENCE INC. PAGE 3
12/14/88

ANALYSIS REPORT

r RK ORDER NUMBER: 894
OB NUMBER : ZBO000000440 APPROVED BY

WORK ORDER DATE : 08/22/88 Lab Supervisor

IEPORT 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

3AK RIDGE, TN 37830 OAK RIDGE, TN 37830

ILL HAYDEN

#OF REPORT COPIES: 1

ONTRACT /PO # :OR001
~ONTACT :BILL HAYDEN

(615)-481 -3920

3ASK: 3, UNITS: ng/Kg

-DANGB4-MW22-SS1 DANGB-4-MW22- DANGB-4-MW22- DANGB-4-MW21- DANGS-4-MW21- OANGS-4-MW21-

*8-19-88 SS2 SS3 SS1 SS2 SS3

BEST COMPOUND 88082043 88082044 88082045 88082046 88082047 88082048

18.1 PETROLEUM HYDROCARBONS 530 <100 <100 <100 <100 <100

MOISTLlc. 73.6 21.8 10.5 11.7 19.3 7.2

ND NtDtce

057



ENGINEERING-SCIENCE INC. PAGE 4
12/14/88

ANALYSIS REPORT FOR WORK ORDER NUMBhR 894

,SK: 3, UNITS: mng/Kg

DANGB-4-MP21 -

SS2I
:ST COMPOUND 88082049

.8.1 PETROLEUM HYDROCARBONS <100
MOISTURE 19.2I

Not Dtecte

78I



ENGINEERING-SCIENCE INC. P. GE 5
12/14/88

I ANALYSIS REPORT

ORK ORDER NUMBER: 894

* OR NUMBER : ZBO000000440 APPROVED BY

ORK ORDER DATE : 08/22/88 Lab Supervisor

EEPORT DATA: CLIENT DATA:

IS OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANUB 134)

710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103IAK RIDGE, TN 37830 OAK RIDGE, TN 37830
ILL HAYDEN

# OF REPORT COPIES: 1

IONTRACT / P0 # : OR001
IONTACT : BILL HAYDEN

(615)-481-3920

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

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

8-19-8.8 SS2 SS3 SS1 SS2 sS3

* EST COMPOUND 88082043 88082044 88082045 88082046 88082047 88082048IENZYL CHLORIDE ND ND ND ND ND ND
IS (2-CHLOROETHOXY)METHANE ND ND ND ND ND ND

IIS (2-CHLOROISOPROPYL)ETHER ND ND ND ND ND ND

BROMOBENZENE ND ND ND ND ND NDIROMOOICHLOROMETHANE ND ND ND ND ND ND
ROMOFORM ND ND ND ND ND ND

lROMOETHANE ND ND ND ND ND ND
CARBON TETRACHLORIDE ND ND ND ND ND NDIHLORACETALDEHYDE NO ND NO ND ND ND
IHLORAL ND ND ND ND ND ND
CHLOROBENZENE ND ND ND ND ND ND
CHLOROETHANE ND ND ND ND ND NDIHLOROFORM ND 1.1 0.56 ND ND ND
I-CHLOROHEXANE NO ND ND ND ND ND

2-CHLOROETHYL VINYL ETHER ND ND ND ND ND NDI LOROMETHANE ND ND ND ND ND NO
LOROMETHYL METHYL ETHER ND ND ND ND ND ND

ILOROTOLUENE ND ND ND ND N~D ND
DIBROMOCHLOROMETHANE ND ND ND ND ND NDIIBROMOMETHANE ND ND ND ND ND ND

,2-DICHLOROBENZENE ND ND ND ND ND ND
1,3-DICHLORL ,NZENE ND ND ND ND ND NDI 4-DICHLOROBENZENE ND ND ND ND ND ND
CHLOROOIFLUOROMETHANE 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
kAS1,2-DtCHI.OR0FTHY1tIJF WD wn D DN

4WICHLOROMETHANE 17B _4.6B ND6.OB ND6.78 ND3.5B ND2.8B

1 ,2-DICHLOROPROPANE ND ND ND ND ND ND

I -Not Detected



ENGINEERING-SCIENCE I NC. P A G E 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 SS2 SS3 SS1 SS2 SS3

.ST COMPOUND 88082043 88082044 88082045 88082046 8,8082047 88082048
-- .--- ..---- ..------------ .----- .------ -- .------- .-- ---- .------- --- .--- .----- ------- .-.--- -----------.-------------

.3-DICHLOROPROPYLENE ND ND ND ND ND NO

1,2,2-TETRACHLOROETHANE ND ND ND ND ND ND

1,1,2-TETRACHLOROETHANE ND ND ND ND ND ND

:TRACHLOROETHYLENE NO ND ND ND ND NDO
1,1-TR!CHLOROETHANE ND ND ND ND ND ND

1,2-TRICHLOROETHANE ND ND ND ND NO ND
ICKLOROETHYLENE ND ND ND ND ND NO

11CHLOROFLUOROMETHANE ND ND ND ND ND NJO
,ICHLOROPROPANE ND ND ND ND ND N~c'

.NYL CHLORIDE ND ND ND ND ND ND

I

Not Dtecte

qI



I
ENGINEERING-SCIENCE INC. PAGE 8

12/14/88

ANALYSIS REPORT

~RK ORDER NUMBER: 894

B NUMBER : ZBO000000440 APPROVED BY

RK ORDER DATE : 08/22/88 Lab Supervisor

IEPORT 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

OAK RIDGE, TN 37830 OAK RIDGE, TN 37830

ILL HAYDEN

# OF REPORT COPIES: 1

ONTRACT / PO # : OROO

ONTACT : BILL HAYDEN
(615)-481-3920

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

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

8-19-88 SS2 SS3 SS1 SS2 SS3

3EST COMPOUND 88082043 88082044 88082045 88082046 88082047 88082048
.............................. EN------ENE---- --------------- ND------------- ND------------- ND------------- ---------

ENZENE ND ND ND ND 11 ND

HLOROBENZENE ND ND ND ND ND ND

,3-DICHLOROBENZENE ND ND ND ND ND ND

1,3-DICHLOROBENZENE ND ND ND ND ND ND
!4-DICHLOROBENZENE NO ND ND ND ND NO

THYL BENZENE ND ND ND ND ND ND

1OLUENE 120 100 830 330 120 53

XYLENES ND ND ND ND ND ND

I
I
I
I
I

0 - Not Detected

I 2 5 8 18



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

ANALYSIS REPORT FOR WORK ORDER NUMBER 894

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

DANGB-4-MP21 -
SS2I

.ST COMPOUND 88082049

:NZYL CHLORIDE ND
S (2-CHLOROETHOXY)METHANE ND
S (2-CHLOROISOPROPYL)ETHER ND
OMOSENZENE ND

.OMOFORM ND
ZOMiOETHANE ND
%RBON TETRACHLORIDE ND

1LORACETALDEHYDE NO
iLORAL ND
iLOROBENZENE ND
!LOROETHANE ND

LOROFORM NDI

CHLOROETHYL VINYL ETHER ND
iLOROMETHANE ND
iLOROMETHYL METHYL ETHER NDI
ILOROTOLUENE ND
BROMOCHIOROMETHANE ND
BROMOMETHANE ND2-DIHLORBENZNE N
2-DICHLOROBENZENE ND
3-D ICHLOROBENZENE ND

CHLOROOI FLUOROMETHANE NDI
I-DICHLOROETHANE ND

2-DICHLOROETHANE ND

1-DICHLOROETHYLENE ND

!ANS- 1,2-01 CHLOROETHYLENE NDO
CHLOROMETHANE 2.78

2-01 CHLOROPROPANE ND
3-01 CHLOROPROPYLENE ND 1,2,2TETRCHLOOETHNE N
1 ,2,2-TETRACHLOROETHANE ND

TRACHIOROETHYLENE ND

1,1 -TRICHLOROETHANE NDI
1,2-TRICHLOROETHANE ND

ICHLOROETHYLENE ND

'ICHLOROFLUOROMETHANE ND
ICHLOROPROPANE NDO
NYL CHLORIDE NO

-Not Detected



I
ENGINEERING-SCIENCE INC. PAGE 9

12/14/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 894

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

DANGB-4-MP21-B SS2
EST COMPOUND 88082049

ENZENE 10

HLOROBENZENE ND

,2-DICHLOROBENZENE ND
1,3-DICHLOROBENZENE NDI 4-DICHLOROBENZENE ND

THYL BENZENE ND

OLUENE 32

XYLENES 4.1

I
I
I
I
I
I
I
I
i
I

ND -Not Detected

I
I 25 3



ENGINEERING-SCIENCE INC. PAGE 10

12/14/88

ANALYSIS REPORT

)RK ORDER NUMBER: 894

)B NUMBER : ZBOO00000440 APPROVED BY

iRK ORDER DATE :08/22/88 Lab Supervisor

:PORT DATA: CLIENT DATA:

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

0 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

)NTRACT / P0 # : OROOI

)NTACT :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 SS3 SS1 SS2 SS3I
*ST COMPOUND 88082043 88082044 88082045 88082046 88082047 88082048

DRIN ND ND ND ND ND ND
.r H-BHC ND ND ND ND NDOD

HABCN DN DN ND
TA-BHC ND ND ND ND ND ND

.LMA-BHC ND ND ND ND ND NDI
,LORANEH ND ND ND ND ND ND
4'-RDAN ND ND ND ND ND ND
41-DDD ND ND ND ND ND ND
41-DDE ND ND ND 19 ND NDO
EL-DRDN ND ND ND 1D ND NO

$SLDRN IND ND ND ND ND ND
iDOSULFAN II ND ND ND ND ND ND

;DOSULFAN SULFATE ND ND ND ND ND NDO
@RIN ND ND ND ND ND ND

WDIN ALDEHYDE R~A NA NA NA NA NA

'PTACHLOR ND ND ND ND ND NDO
PTACHLOR EPOXIDE NO ND ND ND ND ND
.PONE NA NA NA NA NA NA
THOXYCHLOR ND ND ND ND ND ND

IXAPHENE ND ND NO ND ND NDI
:B-1016 ND ND NO ND NO ND

:B-1221 ND ND ND ND NO ND
:B-1232 ND ND ND ND ND NO

:B-1242 ND ND ND ND ND NDI
:B-1248 ND ND ND ND ND ND
'8-1254 ND ND ND ND ND ND
;8-1260 ND ND ND ND ND ND

- Not Detected

A- Not Analyzed

258



ENGINEERING-SCIENCE INC. PAGE 11
12/14/88

IANALYSIS REPORT FOR WORK ORDER NUMBER 894

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

DANGB-4-MP21 -
SS2

BEST COMPOUND 88082049

~LDRIN ND
LPHA-BHC ND

*ETA-BHC ND
DELTA-BHC ND
AMMA-BHC ND
*HLORDANE ND

,41-DDD ND
4,41-DDE ND
* 41-DDT ND:3 IELDP.IN ND
ENDOSULFAN I ND
ENDOSULFAN II ND

I NDOSULFAN SULFATE 
ND

ENDRIN ND
ENDRIN ALDEHIYDE NA
~EPTACHLOR ND
*EPTACHLOR EPOXIDE ND

CEONE NA
HETHOXYCHLOR ND
MOXAPHENE ND
*CB-1016 ND
CB-1221 ND

PCB-1232 NDICB-1242 ND
ICB-1248 ND
PCB-1254 NDiCB- 1260 ND

ND NtDtce

AD - Not Detezed
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I

CASE NARRATIVE

QUALITY CONTROL RESULTS SUMMARY
SAMPLE NO(S).: 88081969-88031976, 88082043-88082049

SAMPLE NO(S).: 88082099-88082101, 88082102-88082104

SAMPLE NO(S).: 88082130-88082133, 88082146-88082148_
QC REPORT NO.: ICP-S-0028-88
QC REPORT NO.: ICP-S-0031-88

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

88-AI-DULU0792 1 25 8CN-F%,k0 2
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PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
SOIL

Job No: OROO1 QC Report No.: OCP-S-0032-88
QC Sample No.: 88082004

Client: ES Oak Ridge Level (Low/lied): Low
Attn: Bill Hayden Date Reported: 12-27-88I
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).: ______________

88082043-88082049

Compound Amount Sample Conc. MS Conc. 145 % Q C
Added In Extract In Extract Rec . "I Limits
(ng) (ug/Kg) (ug/Kg) Rec.

Lindane 2280 ND 49.3 65 46-127

Heptachlor 2280 ND 102 135* 35-130I

Aldrin 2280 ND 263 347* 34-132I

Dieldrin 5690 ND 1425 752* 31-134

Endrin 5690 ND 247 130 42-139

4,4--DDT 5690 ND 646 341* 23-134

MSD Conc. QC Limits
In Extract MISD % MS % %
(ug/Kg) Rec. #I Rec. ~i RPD #I RPD REC

Lindane 47.6 63 65 4 50 46-127 I
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

4,4--DDT 627 J 331k 34 1* 3 j 50 J 23-1 34
#I Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limitsI

RPD: 0 out of 6 outside limits

Spike Recovery: 6 out of 12 outside limitsI

88-A1-DULU0780 1 25 4PT-FRM05



I PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

SOIL

Job No: OROO1 QC Report No.: OCP-S-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
Oak Ridge, Tn. 37830

Project: Duluth ANGB Laboratory Supervisor Approval:

QC Report for Laboratory Sample No(s).: _ _ _ _ _ _ _

88082043-88082049

I Compound Amount 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

4,4-DDT 5000 0 156 94 23-134

I ____ ___

MSD Conc. QC Limits
In Extract MSD % MS % %

(ug/Kg) Rec. # Rec. # RPD # RPD I 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

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

I RPD: 2 out of 6 outside limits

I Spike Recovery: 0 out of 12 outside limits

I 88-A1-DULU0781 1 2595 PT-F O5



PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
50IL

Job No: OROOO QC Report No.: OCP-S-0032-88 -
QC Sample No.: 88082047

Client: ES Oak Ridge Level (Low/Med): Med

Attn: Bill Hayden Date Reported: 11-10-88 _

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).: _ _________/_._-__

88082047, 88082043

Compound Amount Sample Conc. MS Conc. 11S % QC
Added In Extract In Extract Re # Limits

(ng) (ug/Kg) (ug/Kg) Rec.

Lindane 12L0 IND 1250 101 46-127

Heptachlor 1240 ND 1340 108 35-130

Aldrin 12L0 ND 1390 112 34-132

Dieldrin 3100 N-D 3640 117 31-134

Endrin 3100 ND 3350 108 42-139 I
4,4-DDT 3100 ND 3030 98 23-134

MSD Conc. QC Limits
In Extract .SD % MS % %

(ug/Kg) Rec. # Rec. # RPD # RPD j 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 1
Endrin 3230 104 108 4 45 42-139

4,4--DDT 3180 103 98 5 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

Spike Recovery: 0 *out of 12 outside limits

2596



PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
SOIl,

Job No: ORO01 QC Report No.: OCP-S-0032-88B

QC Sample No.: Blank
Client: ES Oak Ridge Level (Low/Med): Med
Attn: Bill Hayden Date Reported: U1-10-88
Address: 710 S. Illinois Avenue

Suite F-103

Oak Ridge, Tn. 37830

I Project: Duluth ANGB Laboratory Supervisor Approval:

QC Report for Laboratory Sample No(s).: _ ,____ ".__-__-____-__
88082043, 88082047

iCompound Amount Sample Conc. MS Conc. MS % QC
Added In Extract In Extract Rec. Limits
(ng) (ug/Kg) (ug/Kg) 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

Dieldrin 5000 ND 86.6 52 31-134

Endrin 5000 ND 47.8 29* 42-139

4,4 -DDT 5000 ND !56 94 23-134

I MSD Conc. QC Limits
In Extract "4SD % MS % R D R

(u/g) Rec. # e.# RPD # I 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

4,4--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

U RPD: 2 out of 6 outside limits

Spike Recovery: I out of 12 outside limits

88-AI-DULU0455 1 2597 ?T-F R-M4O 5



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-Al-DULU0560 1I CN-F IO



PESTICIDE METHOD BLANK SUMMARY

I Job No.: OROO Lab Name: Engineering Science
Lab Sample No.: Blank

I Client: ES Oak Ridge

Attn: Bill Hayden Matrix: Soil

Address: 710 S. Illinois Avenue Level (low/red): Med

Suite F-103 Extraction:
Oak Ridge, Tn. 37830 (SepF/Cont/Sonc): Sonc

Date Reported: 11-11-88

I Project: Duluth ANGB

Date Extracted: 8-31-88

I Date Analyzed (1): 9-27-88 Date Analyzed (2):
Time Analyzed (1): 05:06 Time Analyzed (2):

InstLument ID (1): 5890 12 Instrument ID (2):

i G Column ID (1): OV-1 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

I, i

I

259.9I88-A I-DUJLU0456 PTFR0



PESTICIDE METHOD BLANK SUMMARY

Job No.: ORO01
Lab Sample No.: 88082043-2049

Client: ES Oak Ridge Lab File ID:

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
88082049 9-27-88

88082004 9-26-88

88-A1-DULU0782 1 2 60 0 PT-FRM04



EATILE CONTINUING CALIBRATION CHECK

iName: Contract:

Code: Case No.-: SAS No.:

trument ID:CARBOPAK___ Calibration Date(s):9/1/9S

_AB FILE ID:_12.13 Init. Calib. Date(s):8/3o/ // 0 -'

I MPOUND RRF RRF50 %D

nzyl chloride 0.08 0.17 .- 11-1.57
is (2-choroethoxy)

Ithane 0. 04 100.00

s (2-choroisopropyl
ther 0. 26 10-.00I omoben ene _ 1.21 1.35 -11.45

w~modi chl oroehe3.68 3.28 0.,80

romof c, r n ____.. 145 1.21? 12.50
omooethanre./_ 0.26 0. 26 -6.25
rborn tatrahlc.orlido 3.20 2.60 18.78
loroacetal dehyde ERR

hl orobenzerie 1.36 1.22 10.02
#loroethvne 0.55 0.38 30.05
Eloroform 4.50 3.46 .23.15
-Chor ohet a e .a-r- 0.92 0.81 12. 14

IChloroethyl vinyl ether- 0.04 100. 00
ioromethane 0. 34 0. 39 -16.16

nloromethyi methyl cther _ 0. 17 100.-00I ,m, pChlorotoluenes _ 3.99 3.15 21. 2
romochl oroaiethane" 3.90 3.13 19.67
romomethane - 2.98 2.29 23.28

2_Dichloroben:enerie _ 2.48 1.82 26.64
... Dichlor'obenz enc_____ 1.94 1.56 19.83
4Di chl orobenz ene 2.47 1.78 27.76

i-chiorodifluormethane 0.54 100.00
-I1Dichloroethane, 1.95 1.46 25.18

_--Di choohne 2.33 2.13 8.57

,1_Dichloroethylene .2.44 1.80 26.20I ans_1,2_dichloroethy1ene 1.51 1.51 0.26
chloromethane _ 4.21 2.71 35.69

,2_Dichloronropane _
-  2.70 2.03 24.81

_._ich, oropropylene 4.60 3.04 33.93
1,2 2,2_)'etrr.n] oroethane. 6.65 5.46 1784

_,, 7_ft,- oroet'"ane 3.61 2.57 26.69
et r¢ .c c y) w1>K e 6.65 5.46 1.-89
*3,i Tri:~' 'Ol'o1 an_____ 2.20 1.79 18.6-1

2-, Tri ...-- n-- 4. 60 3.04 33.91
r-i chI uro-," h' 4. 40 3.29 25.26

j h "2.19 1.8 ' 1758 2601
3. 59 2.08 /.42103
I. 'El 0 . ' 7 2. 17



ATILE CONTINUING CALIBRATION CHECK

lame:ENGINEERING SCIENCE _ Contract:

Code: Case No.: SAS No.: SDG No.:-_

tr.ment ID.:carbopak Calibration Date(s): SS

FILE ID: RRF 50 12 $ CaLibro)Y. 630/

1POUND RRF RRF50 %D

izene 4.27 -.A _0e -4. 75
1 oroben::ene _ _ 4.19 5.13 22.54
2_Dichlor-obenzce 2.24 1-.88 -16.29
3_Dichiorobenzene _ _ 2.73 2.13 -. i
4_Di chor-oh enrn re_ 3.09 2.13 -30.92
yl Benzene _ 2.54 3.49 37.42

:Luenl 3.22 3.72 15.56
ienes _ 8. .05, 6.75 -16.-1-5
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LE S 600 BANCROFT WAY

BERKELEY CALIFORNIA 94710
ENGINEERING-SCIENCE, INC. (415) 548-7970

Job No.: OROO1

Client: ES Oak RidgeU 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 9-01-88.

:Sample Preparation Data

Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.

* 88092244 DANGB-BG-M'132-SSI AS-F 8-31-88 10-11-88
88092244 DANGB-BG-M32-SSI BA-I 8-31-88 10-20-88

* 8809 2244 DANGB-BG-MW3 2-SSL CD-F 8-31-88 10-20-88
88092244 DANGB-BG-M32-SS1 CR-F 8-31-88 10-20-88
8809 2244 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-SS1 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-MW32-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-SS 1 8080 8-31-88 9-09-88 10-05-88 10-07-88
88092244 DANGB-BG-MW32-SS1 8270 8-31-88 9-10-88 10-21-88I

rn ' If applicable

I
88-A1-DULUo75o 1 CL-FRM01

A SUBSIDIARY OF THE PARSONS CORPORATION



i

E s 600 BANCROFT WAY

ENGINEERING-SCIENCE, INC. (415)O54897970

I
Job No.: OROO1 I
Project: Duluth ANGB

Sample Preparation Data I

Laboratory Client Date Date* Date Date*
Sample No. Sample ID 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-I 8-31-88 10-20-88 1
88092245 DANGB-BG-MW32-SS4 CD-F 8-31-88 10-20-88

8809 224 5 DANGB-BG-MW32-S S4 CR-F 8-31-88 10-20-88

88092245 DANGB-BG-MI132-SS4 HG-C 8-31-88 9-22-88
88092245 DANGB-BG-MW32-SS4 PB-F 8-31-88 10-22-88
88092245 DANGB-BG-MW32-S$4 418.1 8-31-.88 9-22-88 9-23-88

88092245 DANGB-BG-MW32-SS4 MOIS 8-31-88 9-09-88 i
88092245 DANGB-BG-MW32-S$4 8010 8-31-88 9-13-88 9-12-88
88092245 DANGB-BG-MW32-SS4 8020 8-31-88 9-13-88 9-11-P8
88092245 DANGB-BG-MW32-SS4 8080 8-31-88 9-09-88 10-05-88

88092245 DANGB-BG-MW32-SS4 8270 8-31-88 9-10-88 10-21-88
88092246 DANGB-SGC4-SS2 AS-F 8-31-88 10-11-88

88092246 DANGB-SGC4-S$2 BA-I 8-31-88 10-20-88

88092246 DANGB-SGC4-SS2 CD-F 8-31-88 10-20-88 I
88092246 DANGB-SGC4-SS2 CR-F 8-31-88 10-20-88

88092246 DANGB-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-SS2 418.1 8-31-88 9-22-88 9-23--88
8809 224 6 DANGB-SGC4-SS2 MOIS 8-31-88 9-09-88

88092246 DANGB-SGC4-S$2 8010 8-31-88 9-12-88 9-13-88

88092?46 , .. NGB-SGC4-SS2 8020 8-31-88 9-13-88 9-11-88

88092246 DANGB-SGC4-SS2 8080 8-31-88 9-09-88 10-05-88

88092246 DANGB-SGC4-SS2 8270 8-31-88 9-10-88 10-21-88

* If applicable

88-Al-DULU0750 2 CL-FRMO1
A SUBSIDIARY OF THE PARSONS CORPORATION .6..



I
E S 600 BANCROFT WAYl .. BERKELE.a. CALIFORNIA 94710
ENGINEERING-SCIENCE, INC. (415) 548-7970

Job No.: ORO01

Project: Duluth ANGB

Sample Preparation Data

Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.

88092247 DANGB-SGC4-SSI MOIS 8-31-88 9-09-88
88092247 DANGB-SGC4-SSI 8010 8-31-88 9-12-88 9-13-88
88092247 DANGB-SGC4-SSI 8020 8-31-88 9-13-88 9-11-88
88092247 DANGB-SGC4-SSI 8080 8-31-88 9-09-88 10-05-88
88092247 DANGB-SGC4-SSI 8270 8-31-88 9-10-88 10-21-88

88092248 DANGB-SGE-SS1 AS-F 8-31-88 10-11-88
88092248 DANGB-SGE4-SS1 BA-I 8-31-88 10-20-88

88092248 DANGB-SGE4-SSI CD-F 8-31-88 10-20-88
88092248 DANGB-SGE4-SSI CR-F 8-31-88 10-20-88
88092248 DANGB-SGE4-SS1 HG-C 8-31-88 9-22-88
88092248 DANGB-SGE4-SSI PB-F 8-31-88 10-20-88
88092248 DANGB-SGE4-SSI 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-SS1 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-SS1 8080 8-31-88 9-09-88 10-05-88
88092248 DANGB-SGE4-SSI 8270 8-31-88 9-10--88 10-24-88
88092249 DANGB-SGE4-SS1 AS-F 8-31-88 10-11-88
88092249 DANGB-SGE4-SSI BA-I 8-31-88 10-20-88
88092249 DANGB-SGE4-SS1 CD-F 8-31-88 10-20-88
88092249 DANGB-SGE4-SS1 CR-F 8-31-88 10-20-88
88092249 DANGB-SGE4-SSI HG-C 8-31-88 9-22-88
88092249 DANGB-SGE4-SS1 PB-F 8-31-88 10-22-88
88092249 DANGB-SGE4-SSI 418.1 8-31-88 9-22-88 9-23-88
88092249 DANGB-SGE4-SSI MOIS 8-31-88 9-09-88

88092249 DANGB-SGE4-SSi 8010 8-31-88 9-13-88 9-12-88

88092249 DANGB-SGE4-SSI 8020 8-31-88 9-13-88 9-11-88
88092249 DANGB-SGE4-SSI 8080 8-31-88 9-09-88 10-05-88
88092249 DANGB-SGE4-SSI 8270 8-31-88 9-10-88 10-24-88

* If applicable

i

I

88-Al-DULU0750 3 CL-FRM01
A SUBSIDIARY OF THE PARSONS CORPORATION2607



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

WORK ORDER NO.: 940

I
I

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.

26G08
88-A1-DULU0751 I CN-FRM02



I
ENGINEERING-SCIENCE INC. PAGE 11 12/27/88

ANALYSIS REPORT

IWORK ORDER NUMBER: 940 - 4
JOB NUMBER ZBOO00000440 APPROVED BY _Z _
WORK ORDER DATE 09/01/88 Lab Supervisor

I REPORT DATA: CLIENT DATA:
ES OAK RIDGE/DULUTH ANGB ES OAY RIDGE/DULUTH ANGB C 134)
710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

*AK RIDGE, TN 37830 OAK RIDGE, TN 37830

*B ILL HAYDEN

# OF REPORT COPIES: 1

ICONTRACT / P0 # :OROOI
CONTACT :BILL HAYDEN

(615)-481-3920

I TASK: 2, UNITS: mg/Kg

DANGB,BG,MW32, DANGB,BG,MW32, DANGB,SGC4,SS2 DANGB,SGC4,SS1 DANGB,SGEI.,SS1 DANGB,SGE4,SS2
Ss1 SS4IEST COMPOUND 88092244 88092245 88092246 88092247 88092248 88092249

....-...-..-...-......-...-..--------------- --------------- --------------- --------------- --------------- --------------
SCID DIG SOIL NA NA NA NT NA NA
RSENIC <5.OE <5.OE 5.4E NT <5.OE <5.0
ARIUM 103 93.4 57.9 NT 39.7 44.0

CADMIUM 7.8N 6.8N 19.2N NT 5.7N 6.ONIHROMIUM 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

I -NTAPIAL

jIA- NOT APPLCAED

ND - Not Detected



ENGINEERING-SCIENCE INC. PAGE 2

12/27/88 - I
ANALYSIS REPORT

)RK ORDER NUMBER: 940 I
)B NUMBER : 800040APROVED BY /LkU ' ''t''
)RK ORDER DATE :09/01/88 V Lab Supervisor

2PORT DATA: CLIEUT DATA:I
3OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

W0 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

\K RIDGE, TN 37830 OAK RIDGE, TN 37830

'LL HAYDEN

OF REPORT COPIES: I

)NTRACT / PO # : OR001
INTACT : BILL HAYDEN

(615)-481 -3920

%SK: 3, UNITS: mfl/Kg

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

SS1 SS4
EST COMPOUND 88092244 88092245 88092246 88092247 88092248 88092249

8.1 PETROLEUM HYDROCARBONS 21 13 16 NT 31 23I
MOISTURE 17.4 15.0 5.6 5.7 10.0 8.5

7- NOTTESTE
Not Dtecte

2I
2G10



ENGINEERING-SCIENCE INC. PAGE 3I 12/27/88

ANALYSIS REPORT

I RK ORDER NUMBER: 
940

JO NUMBER : ZBOOG0000440 APPROVED BY

WORK ORDER DATE : 09/01/88 Lab Supervisor

REPORT DATA:CLIENT DATA:
IS OAK RIDGE/DULUTH ANGS ES OAK RIDGE/DULUTH ANGB C 134)

710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103IAK RIDGE, TN 37830 OAK RIDGE, TN 37830
ILL HAYDEN

UOF REPORT COPIES: 1

I ONTRACT / PO # :OR001
CONTACT :BILL HAYDEN

(615)-481-3920

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

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

SS1 SS4

IEST COMPOUND 88092244 88092245 88092246 88092247 88092248 88092249

SENZYL CHLORIDE ND ND ND ND ND ND
IS (2-CHLOROETHIOXY)METHANE ND ND ND ND ND ND
IS (2-CHLOROISOPROPYL)ETHER ND ND NO ND ND ND

BROMOBENZENE NO ND NO ND ND NDIROMOOICHLOROMETHANE ND ND ND ND ND ND
ROMOFORM ND ND ND ND ND ND

BROMOETHANE ND ND ND ND ND NDtARBON TETRACHLOR IDE ND ND ND ND ND ND
HLORACETALDEHYDE ND ND ND ND ND ND

HLORAL ND ND ND ND NO ND
CHLOROBENZENE ND ND ND ND ND ND

~HLROETHANE ND ND ND ND ND N D
HLOROFORM ND ND ND ND 3.5 ND
( CHLOROHEXANE ND ND ND NO ND ND
2-CHI.OROETHYL VINYL ETHER ND ND ND ND ND NDIHLOROf4ETHANE ND ND ND ND ND ND

IHLOROMETHYL METHYL ETHER ND ND ND ND ND ND
CHLOROTOLUENE NO ND NO ND ND NDIIBROMiOCHLOROMETHANE NO ND ND ND ND ND

IBROMOMETHANE NO ND ND ND ND ND
1,2-DICHLOROBENZENE ND ND ND ND NO ND
1,3-DICHLOROBENZENE NO ND ND ND ND NDS4-DICHLOROBENZENE NO ND ND ND ND ND
ICHLOROOIFLUOROMETHANE ND ND NO ND NO ND

0,1-DICHLOROETHANE ND ND ND ND NO NO
1,2-DICHLOROETHANE ND ND NO ND NO ND
m -DICHWlOD0PETWYlEJ PUP li un Lin Lin knin

*RANS-1,2DICHLOROETHYLENE ND ND ND ND NO ND
DICHLOROMETHANE 1.2B 0.41B 0.308 0.418 4.6B 0.55B
1,2-DICHLOROPROPANE ND NO NO ND ND NO

I
ND - Not Detected

* 2611



ENGINEERING-SCIENCE INC. PAGE 4

12/27/88I

ANALYSIS REPORT FOR WORK ORDER NUMBER 940

DANGB,BG,MW32, DANGB,BG,MW32, DANGB,SGC4,SS2 DANGB,SGC4,SS1 DANGB,SGE4,SS1 DANGB,SGE4,SS2I

SS1 SS4

:ST COMPOUND 88092244 88092245 88092246 88092247 88092248 88092249

3-DICKLOROPROPYLENE ND ND ND ND ND NO

.1 ,2,2-TETRACHLOROETHANE ND ND ND ND ND NO
1,1,2-TETRACHOROETHANE ND ND ND ND ND NDI

:TRACHLOROETHYLENE NO NO ND ND NO ND

1,1-TRICHLOROETHANE NO NO ND ND ND ND
,1,2-TRICHLOROETHANE NO ND ND ND ND ND

1dCHLOROETHYLENE NNDND ND NO NDI
!ICHLOROFLUOROMETHANE ND ND ND ND ND ND

ICHLOROPROPANE ND ND NDND ND ND

!NYL CHLORIDE ND ND ND ND ND ND

Not Dtecte

2612



ENGINEERING-SCIENCE INC. PAGE 5

12/27/88

ANALYSIS REPORT

tORK ORDER NUMBER: 940 , , f ~ l
*OB NUMBER : ZBOO00000440 APPROVED BY

WORK ORDER DATE : 09/01/88 Lab Supervisor

I EPORT DATA: CLIENT DATA:
.S OAK RIDGE/DULUTH ANGO ES OAK RIDGE/DULUTH ANGB ( 134)

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

EAK RIDGE, TN 37830 OAK RIDGE, TN 37830

fILL HAYDEN

#OF REPORT COPIES: 1

flONTRACT / P0 # :OROOI
CONTACT :BILL HAYDEN

(615)-481-3920

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

DANGB,BG,MW32, DANGB,BG,MW32, DANGB,SGC4,SS2 DANGB,SGC4,SS1 DANGB,SGE4,5S1 DANGB,SGE4,SS2

SS1 SS4

PETCOMPOUND 88092244 88092245 88092246 88092247 88092248 88092249

*ENZENE ND ND NO ND ND ND

* HLOROBENZENE ND ND ND ND ND ND
2-DICHLOROBENZENE ND ND ND ND ND NO

1,3-DICHLOROBENZENE ND ND ND ND ND ND

,4-DICHLOROBENZENE ND ND ND ND ND ND

ETHYL BENZENE ND ND ND ND ND ND

TOLUENE NO 1.0 0.76 0.92 140 140

jYLENES ND ND ND ND ND ND

261



ENGINEERING-SCIENCE INC. PAGE 6

12/27/88I

ANALYSIS REPORT

)RK ORDER NUMBER: 940 ~( ~ ~ 9 .
)8 NUMBER :Z80000000440 APPROVED BY _____________

)RK ORDER DATE :09/01/88 trLab Supervisor

IPORT DATA: CLIENT DATA:

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

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

IK RIDGE, TN 37830 OAK RIDGE, TN 37830I
iLL HAYDEN

OF REPORT COPIES: 1

DNTRACT / P0 # :OR001

)NTACT :BILL HAYDEN

(615)-481 -3920

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

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

SS1 SS4

STCOMPOUND 88092244 88092245 88092246 88092247 88092248 88092249

.DRIN ND ND ND ND ND NDI

.PHA-BHC ND ND ND ND ND ND
-:TA-BHC ND ND ND ND ND NO
:LT-BHC LAND ND ND ND ND NO

MA-BHC NDOD NDOD ND NDO

iLORDANE NO ND ND ND ND NO

,41-DDD NO ND ND NO NO ND

,41-DDE NO ND NO ND ND NO

,41-DDT ND NO ND 42 ND ND
!ELDRIN NO ND ND ND NO ND
4DOSULFAN I ND ND NO ND NO NO

IWOSULFAN 11 ND ND ND NO ND NO
.JDOSULFAN SULFATE ND ND ND NO NO NO

,JDRIN ND ND NO NO NO ND

JORIN ALDEHYDE NA NA NA NA NA NA

:PTACHLOR ND ND ND NO ND NDO
:PTACHLOR EPOXIDE ND NO NO NO NO NO

EPONE NA NA NA NA NA NA

flHOXYCHLOR NO ND NO ND NO ND

)XAPHENE ND ND ND NO ND NO
:B-1016 NO ND NO ND ND ND

'B-1221 ND NO NO ND NO NO

,B1232 ND NO NO NO N, NO
.B-1242 ND NO ND ND QD NO

B-28ND NO ND NO ND N
,8-1254 N O N 1100 300NDDU

.8-1260 N O N ND ND ND NO

NOT ANALYZED
-Not Detected

26~



I
ENGINEERING SCIENCE page I of 5

Priority Pollutant Analysis
Base Neutrals - SW 8270

Matrix: Soil

Date Received: September 1, 1988 Work Order: 940
I Date Reported: December 8, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

I Lab Number: 88092244 88092245
Sample No.: DANGB-BG-MW32- DANGB-BG-MW32-

SS: SS4
I Date Sampled: 8-31-88 8-31-88
Time Sampled: 10:45 10:45
Date Extracted: 9-10-88 9-10-88

i Date Analyzed: 10-21-88 10-21-88
Percent Moisture: 17 15

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

l l,3-Dichlorobenzene 330 ND ND

1,3-Dichlorobenzene 330 ND ND

Hexachloroethane 330 ND ND

Bis(2-chloroethyl)ether 330 ND NDI,2-Dichlorobenzene 330 ND ND
N-Nitrosodimethylamine 330 ND ND
Bis(2-chloroisopropyl)ether 330 ND ND

*N-Nitrosodi-n-propylamine 330 ND ND
Hexachlorobutadiene 330 ND ND
1,2,;-Trichlorobenzene 330 ND ND
Nitrobenzene 330 ND ND

Isophorone 330 ND ND
Naphthalene 330 ND ND
Bis(2-chloroethoxy)methane 330 ND ND
2-Cnloronaphthalene 330 ND ND
Hexachlorocyclopentadiene 330 ND ND

Acenaphthylene 330 ND ND

I Acenaphthene 330 ND ND

Dimethyl phthalate 330 ND ND
2,6-Dinitrotoluene 330 ND IND

* Fluorene 330 ND ND
2,4-Dinitrotoluene 330 ND ND
Diethyl phthalate 330 ND ND
N-Nitrosodiphenylamine 330 ND ND
Hexachlorobenzene 330 ND ND

I
I 6!



Priority. Pollutant Analysis page 2 of 5
Base Neutrals - SW 8270

Matrix: Soil
(continued)

)ate Received: September 1, 1988 Work Order: 940
Jate Reported: December 8, 1988 Job Number: OR001

FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
;ddress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

.ab Number: 88092244 88092245
Sample No.: DANGB-BG-MW32- DANGB-BG-MW32-

SSi SS4
Date Sampled: 8-31-88 8-31-88
:ime Sampled: 10:45 10:45
.ate Extracted: 9-10-88 9-10-88
Date Analyzed: 10-21-88 10-21-88
Percent Moisture: 17 15

:ompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

-henanthrene 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 ND ND
Outyl Benzyl phthalate 330 ND ND
3is(2-ethylhexyl) phthalate 330 ND ND
:hrysene 330 ND ND
4-Bromophenyl phenyl ether 330 ND ND
senzo(a)anthracene 330 ND ND
Di-n-oczylphthalate 330 ND ND
3enzo(b)fluoranthene 330 ND ND
ienzo(k)fluoranthene 330 ND ND
3enzidine 2000 ND ND
i,3'-Dichiorobenzidine 660 ND ND
Tenzo(a)pyrene 330 ND ND
:ndeno(l,2,3-cd)pyrene 330 ND ND
ibenzo(a,h)anthracene 330 ND ND

Benzo(ghi)perylene 330 ND ND
ienzyl Alcohol 0 660 ND ND

1~6
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I Priority Pollutant Analysis Page 3 of 5
Base Neutrals - SW 8270

Matrix: Soil
(continued)

Date Received: September 1, 1988 Work Order: 940
I Date Reported: December 8, 1988 Job Number: OR001

For: ES:OaK Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88092244 88092245

Sample No.:. DANGB-BG-MW32- DANGB-BG-MW32-
SS1 SS4

Date Sampled: 8-31-88 8-31-88
Time Sampled: 10:45 10:45
ate Extracted: 9-10-88 9-10-88

Date Analyzed: 10-21-88 10-21-88
I Percent Moisture: 17 15

Compound 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
l-Chloronaphthalene -- , ND ND
Dibenzofuran 330 ND ND
p-Dimethylaminoazobenzene -- k ND ND
7,12-Dimethylbenz(a)anthracene -- , ND ND
a-,a-Dimethylphenethylamine -- N ND ND
Diphenylamine ND ND
1,2-Diphenylhydrazine -- * ND ND
Ethyl methanesulfonate -- , ND ND

I3-Methycholanthrene ND ND
Methyl methanesulfonate -- , ND ND
2-Methylnaphthalene 330 ND ND
I-Naphthylamine -- , ND ND
2-Naphthylamine -- , ND ND
2-Nitroaniline 1600 ND ND
3-Nitroaniline 1600 ND ND
4-Nitroaniline 1600 ND ND
N-Nitroso-di-n-butylamine -- , ND ND

EIN-Nitrosopiperidine -- , ND ND
Pentachlorobenzene -- , ND ND
Pentachloronitrobenzene -- * ND ND
Phenacetin -- ND ND

2-Picoline ND ND
Pronamide -- A ND ND

1,2,4,5-Tetrachlorobenzene -- , ND ND

I
* EPA has not yet determined detection limits for these compounds.

I 2617



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

Matrix: Soil

Date Received: September 1, 1988 Work Order: 940
)ate Reported: December 8, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

-ab Number: 88092244 88092245
Sample No.: DANGB-BG-MW32- DANGB-BG-MW32-

SSI SS4
)ate Sampled: 8-31-88 8-31-88
lime Sampled: 10:15 10:45
sate Extracted: 9-10-88 9-10-88
Date Analyzed: 10-2!-88 10-21-88
:ercent Moisture: 17 15

:ompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

Alpha-BHC -- * ND ND
3amma-BHC -- * ND ND
Deta-BHC 660 ND ND
meptachlor 330 ND ND
Delta-BHC 500 ND ND
idrin 330 ND ND
ieptachlor epoxide 330 ND ND
Endosulfan i -- k ND ND
)ieidrin 500 ND ND
1,4'-DDE 1000 ND ND
Endrin -- * ND ND
Endosulfan II -- * ND ND
=,4'-DDD 500 ND ND
4,4'-DDT 830 ND ND
Endosulfan Sulfate 1000 ND ND
Endrin aldehyde -- , ND ND I
Endrin Ketone -- , ND ND
:hlordane 2000 ND ND
Methoxychlor -- , ND ND
:oxaphene 2000 ND ND
Aroclor-1016 2000 ND ND
Aroclor-1232 2000 ND ND
Aroclor-1232 2000 ND ND
Aroclor-1242 2000 ND ND
Aroclor-1248 2000 ND ND
Aroclor-1254 2000 ND ND
Aroclor-1260 2000 ND ND

A EPA has not yet determined detection limits for these compounds.

2618



Priority Pollutant Analysis page 5 of 5
Acid Extractaoles -- SW 8270

Matrix: Soil

Date Received: September 1, 1988 Work Order: 940
Date Reported: December 8, 1988 Job Number: OR001

IFOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address:710 S. Illinois Ave, Suite F-103

I Oak Ridge, TN 37830

Lab Number: 88092244 88092245
Sample No.: DANGB-BG-MW32- DANGB-BG-MW32-

SSI SS4

Date Sampled: 8-31-88 8-31-88
Time Sampled: 10:15 10:45
Date Extracted: 9-10-88 9-10--88
Date Analyzed: 10-21-88 10-21-88

IPercent Moisture: 17 -15
-----------------------------------------------------------------------
Compound Detection ANALYTICAL RESULTS

Limits (dry weight)
ug/kg ug/kg ug/kg

2-Chlorophenol 330 ND ND
2-N itrophenol 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
4-Nitrophenol 1600 ND ND
Benzoic Acid 1600 ND ND
2-Methylphenol 330 ND ND
3- & 4-Methylphenol 330 ND ND
2,3,4,6-Tetrachiorophenol -- * ND ND

2,4,5-Trichlorophenol 330 ND ND

I

i Analyst Laboratory Supervisor

, EPA has not yet determined detection limits for these compounds.

I B = 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.

* t9



I
ENGINEERING SCIENCE page 1 of 5.

Priority Pollutant Analysis
Base Neutrals - SW 8270

Matrix: Soil

late Received: September 1, 1988 Work Order: 940
Jate Reported: December 8, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

.,ab Number: 88092246 88092247
3ample No.: DANGB-SG-C4- DANGB-SG-C4-

SS2 SSI
Date Sampled: 8-31-88 8-31-88
Time Sampled: 11:40 11:40
Date Extracted: 9-10-88 9-10-88
Date Analyzed: 10--21-88 10-21-88
Percent Moisture: 6 6

:ompound Detection ANALYTICAL RESULTS
Limits (dry weight) I
ug/kg ug/kg ug/kg

-i, 3-Dichlorobenzene 330 ND ND
1,4-Dichlorobenzene 330 ND ND

Hexachloroethane 330 ND ND
Bis(2-chloroethyl)ether 330 ND ND
I,2-Dichlorobenzene 330 ND ND
N-Nitrosodimethylamine 330 ND ND
Bis(2-chlovoisopropyl)ether 330 ND ND
N-Nitrosodi-n-propylamine 330 ND ND
Hexachlorobutadiene 330 ND ND
1,2,4-Trichlorobenzene 330 ND ND
Kitrobenzene 330 ND ND
isophorone 330 ND ND
Naphthalene 330 ND ND
3is(2-chloroethoxy)methane 330 ND ND
2-Chloronaphthalene 330 ND ND
Hexachlorocyclopentadiene 330 ND ND
Acenaphthylene 330 ND ND
Acenaphthene 330 ND ND
Dimethyl phthalate 330 ND ND
L,6-Dinitrotoluene 330 ND ND
Fluorene 330 ND ND
2,4-Dinitrotoluene 330 ND ND
Diethyl phthalate 330 ND ND
N-Nitrosodiphenylamine 330 ND ND
Hexachlorobenzene 330 ND ND

2620



Prior~ity Pollutant Analysis page 2 of 5

I (continued)

IDate Received: September 1, 1988 Work Order: 940
Date Reported: December 8, 1988 Job Number: OR001

I[FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Aye, Suite F-103

1, Oak Ridge, TN 37830

Lab Number: 88092246 88092247
Sample No.: DANGB-SG-C4- DANGB-SG-C4-

flSS2 SS1
-Date Sampled: 8-31-88 8-31-88
Time Sampled: 11:40 11:40IDate Extracted: 9-10-88 9-10-88
Date Analyzed: 10-21-88 10-21-88
Percent Moisture: 6 6

-I -Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

--------------------------------------------------------------------------------Ihnntrn 330 ND ND
Anthracene 330 ND NDI -Dibuty'l phthalate 330 ND ND
Fluoranthene 330 ND ND
4hlorophenyl phenyl ether 330 ND ND

Pyrene 330 NE NDIButyl Benzyj. phthalate 330 ND ND
1Bis(2-ethylhexyl) plithalate 330 ND ND
Chrysene 330 ND ND

-4-Bromophenyl phenyl ether 330 ND ND
-ezo(a-)ant%1hracene 330 ND ND

Di-n-octylphthalate 330 ND NDI -Benzo(b)fluoranthene 330 ND ND
Benzo(k-)fLluoranthene 330 ND ND
Benzidine 2000 ND ND
3,3'-Dichlorobenzidine 660 ND NDI Benzo(a-)pyrene 330 ND N1D

1Indeno(1,2,3-cd)pyrene 330 ND ND
Dibelizo(a,h)anthracene 330 ND ND

I Benzo(ghi)perylene 330 ND ND
Benzyl Alcohol 660 ND ND



Priority Pollutant Analysis Pagje 3 of 5
Base Neutrals - SW 8270)

Matrix: Soil

(continued)

nate Received: September 1, 1988 Work Order: 940

Date Reported: December 8, 1988 Job Number: OR001

-nor: ES:Oak Ridge/DUluth ANGB ATTN: Mr. Bill Hayden
Wddress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

..ab Number: 88092246 88092247
Sample No. : DANGB-SG-C4- DANGB-SG-C4-I

SS2 SS1
)ate Samtpled: 8-31-88 8-31-88

27ime Sampled: 11:40 11:40I
Date Extracted: 9-10-88 9-10-88
Date Analyzed: 10-21-88 10-21-88
?ercen: Moisture: 6 6

:orpound 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 330 ND NDI
pD imethylaminoazooenzene -*ND ND

7,12-Dimethylbenz(a~anthracene -*ND ND
a-,a-Dimethylphenethylamine -*ND NDI
Diphenylamine - ND ND
1,2-Diphenylnydrazine -kA ND ND
Ethyl methanesulfonate -*ND NDI
3-Methylcholant'nrene -*ND ND
!ethyl methanesulfonate -*ND ND
2-Methyinaphthalene 330 ND ND
.!-Naphthylamine -*ND NDI
2-Naphthylamine -*ND ND
2-Nitroaniline 1600 ND ND

3-Nitroaniline 1600 ND NDI
4-Nitroaniline 1600 ND ND
N-Nitroso-di-n-butylamine -*ND ND
N-Nitrosopirperidine -*ND NDU
Pentachlorobenzene -*ND NDU
Pentachloronitrobenzene -*ND ND
?henacetin -*ND ND
2-Picoline -*ND NDI
Pronamide -- ND NE,
1,2 ,4,5-Tezrachlorobanzene - ND ND

*EPA has not yet determined detection limits for zl-ese c'.,mpoundjs.I

Y)62;2



IPriority Pollutant Analysis page 4 of 5
Pesticides and PCBs - SW 8270

* Matrix: Soil

Date Received: September 1, 1988 Work Order: 940IDate Reported, December 8, 1988 Job Number: ORO0l

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

-Lab Number: 88092246 88092247
*Sample No.: DANGB-SG-C l- DANGB-SG-C4-

-SS2 SS1
Date Sampled: 8-31-88 8-31-88

Time Sampled: 11:40 11:40
Date Extracted: 9-10-88 9-10-88
Date Analyzed: 10-21-88 10-21-88IPercent Moisture: 6 6

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kgI----------------- ----- -----

Alpha-BHC - ND NDIGamma-BHC -*ND ND
1Beta-BHC 660 ND ND
Heptachlor 330 ND NDIDelta-BHC 500 ND ND
Aidrin 330 ND ND
Heptachlor epoxide 330 ND ND
Endosulfan I 1 ND ND
Dieldrin 500 ND ND

*4,4'-DDE 1000 ND ND
Endrin -*ND ND

*Endosulfan II -*ND ND
110,4'-DDD 500 ND ND

4,4 '-DDT 830 ND ND
Endosulfan Sulfate 1000 ND NDIEndrin aldehyde -*ND ND
Endrin Ketone -**ND ND
Chlordane 2000 ND NDIMethoxychlor -*ND ND

IToxaphene 2000 ND ND
Aroclor-1016 2000 ND ND

*lArocior-1221 2000 ND ND
*Aroclor-1232 2000 ND ND

Aroclor-1242 2000 ND ND
,Arocior-12481 2000 ND NDIAroclor-!254 2000 ND ND

Aroclor-1260 2000, ND ND

I
*EPA has not yet determined detection limits for these compounds.

2; 2 23



Priority Pollutant Analy~-is page 5 Of 5
Acid Extractables -- SW 8270

Matrix: Soil

-)ate VReceived: September 1, 1988 Work Order: 940
)ate Reported: December 8, 1988 Job Number: OR001

:'OR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
\ ddress:710 S. Illinois Aye, Suite F-103

Oak Ridge, TN 37830I

.,ab Number: 88092246 88092247
ample No. : DANGB-SGJ-C4- DANGB-SG-C4-

SS2 SS1
Date Sampled: 8-31-88 8-31-88
.7ime Sampled: 11:40 11:40I
)ate Extracted: 9-10-88 9-10-88
_.te Analyzed: 10-121-88 10-21-88
'c-rcent Moisture: 6 6

- - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - -_-- - -I-

ompound Detection ANALYTICAL RESULTS
Limits (dry weight)

ug/kg ug/kg ug/kg

:-Chlorophenol 330 ND ND
2-Nitrophenol 330 ND NDI
'henol 330 ND ND
2,4-Dimethyiphenol 330 ND ND
2,4-D ichiorophenol 330 ND ND
2,4,6-Trichloropheno. 330 ND ND
-Chloro-3-methylphenol 660 ND ND

2,4-Dinitrophenol 1600 ND ND
2,6-Dichiorophenol N ND INDI
-Methyl-4,6-Dinitrophenol 1600 ND ND

;entachloropheno! 1600 ND N
m-Nitrophenol 1600 IND ND
3enzoic Acid 1600 IND ND
.-Methylpheno' 330NDD
3- & 4-Methyiphenol 330 ND ND
.,3,4,6-Tetrachlorophenol -*ND) ND
2,4,5 -Trichlorophenol 330 ND ND

E2 4 has not yet determined detection limits for these compounds.

=Compound was detected in the blank.

T ..TE: Samples are discarc~ed 0- iays after results are reported unless
other arrangements are made. Hazardous samples will be returned
to client or disposed of at client expense.

2624



I
ENGINIERlNG SCIENCE page 1 of 5

Priority Pollutant Analysis
Base Neutrals - SW 8270

Matrix: Soil

ate Received: September 1, 1988 Work Order: 940
ate Reported: December 8, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

ILao Number: 88092248 88092249
Sample No.: DANGB-SG-E4- DANGB-SG-E4-

i SSI SS2
IlDate Sampled: 8-31-88 8-31-88
Time Sampled: 11:20 11:20
Date Extracted: 9-10-88 9-10-88I Date Analyzed: 10-24-88 10-24-88
Percent Moisture: I0 8
Compound Detection ANALYTICAL RESULTS

Limits (dry weight)
ug/kg ug/kg ug/kg

i,3-Dichlorobenzene 330 ND ND

1,4-Dichlorobenzene 330 ND ND

Hexachloroethane 330 ND ND
Bis(2-chloroethyl)ether 330 ND ND
1,2-Dichlorobenzene 330 ND ND
N-Nitrosodimethylamine 330 ND ND
Bis(2-chloroisopropyl)ether 330 ND ND
N-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
Naphthalene 330 ND ND
Bis(2-chloroethoxy)methane 330 ND ND
2-Chldronaphthalene 330 ND ND
Hexachlorocyclopentadiene 330 ND NDI Acenaphthylene 330 ND ND
Acenaphthene 330 ND ND
Dimetnyl phthalate 330 ND ND
2,6-Dinitrotoluene 330 ND ND

IF uorene 330 ND ND
I2,4-Dinitrotoluene 330 ND ND
Diethyl phthalate 330 ND ND
N-Nitrosodiphenylamine 330 ND ND
Hexachlorobenzene 330 ND ND

I I~2



Priority Pollutant Analysis page 2 of 5
Base Neutrals - SW 8270

Matrix: Soil
(continued)

jate Received: September 1, 1988 Work Order: 940
jate Reported: December 8, 1988 Job Number: OR001

OS:Oak lidge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. illinois Ave, Suite F-103

Oak Ridge, TN 37830

,ao Number: 88092248 88092249
:.ample No.: DANGB-SG-E4- DANGB-SG-E4-

SSl SS2
Daze Sampled: 8-31-88 8-31-88
li me Sampled: 11:20 11:20
oate Extracted: 9-10-88 9-10-88
Jate Analyzed: 10-24-88 10-24-88
-ercent Moisture: 10 8

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

:ftenanthrene 330 ND ND
Anthracene 330 ND ND
Dibutyl phthalate 330 ND ND
Fluoranthene 330 ND ND
4-Chlorophenyl phenyl ether 330 ND ND
-yrene 330 ND ND
3utyl Benzyl phthalate 330 ND ND
3is(2-ethylhexyl) phthalate 330 ND ND
Thrysene 330 ND ND
4-Bromophenyl phenyl ether 330 ND ND
6enzo(a)anthracene 330 ND ND
Ai-n-octylphthalate 330 ND ND
,enzo(b)fluoranthene 330 ND NDI
5enzo(k)fluoranthene 330 ND ND
,enzidine 2000 ND ND

3,3'-Dichlorobenzidine 660 ND ND
:enzo(a)pyrene 330 ND ND
.ndeno(1,2,j-cd)pyrene 330 !D ND
Aibenzo(a,hantnracene 330 ND ND
Senzo(ghi)perylene 330 ND ND
3enzyl Alcohol 660 ND ND



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

Matrix: Soil
(continued)

V LDate Received: September 1, i988 Work Order: 940
Date Reported: Decemoer 8, !988 Job Number: OR00l

IFor: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Aye, Suite F-103

Oak Ridge, TN 37830

ILab Number: 88092248 88092249
ISample No. : DANGB-SG-E4- DANGB-SG-E4-

SS1 SS2IDate Sampled: 8-31-88 8-31-88
ITime Sampled: 11:20 11:20
Date Extracted: 9-10-88 9-10-88
Date Analyzed: 10-24-88 10-24-88IPercent Moisture: 10 8

1Compound Detection Analytical Results
Limits (dry weight)

ug/kg ug/kg ug/kgIAcetophenone - ND ND
IAniline -*ND ND
4Aminobiphenyl -*ND ND

14-Chloroaniline 660 ND NDI -C hloronaphtha e ne--)k ND ND
Dibenzofuran 330 ND ND
p-Dimethylaminoazobenzene -*ND ND
7,2-Dimethylbenz(a)anthracene -*NU NDIa-aDmtypeehlmn ND ND

Diphenyiamine - ND ND
*l,2-Diphenylhyarazine -*ND ND

Erthyl methariesulfunate -*ND ND
3--Mehycholanthrene -- *ND ND
Methyl methanesulfonate -*ND ND
2-Methylnaphthalene30NDD
i-aphthylamine -AND ND

2-Naphthylamine -*ND ND
2-itroaniline 1600 ND ND

11-i tonl e 1600 ND ND
4-Nitroaniline 1600 ND ND
N-Nizroso-di-n-butylamine -*ND NDIV N-ZiroLJb)kr

NLitosppeidn ND ND

Pentachlorobenzene -*ND ND
Pentachloronitrobenzene -*ND ND
Phnacetin -AND NDI 2-Picln ND ND

Pronarnide -AND NDIl, 2, 4,5-Tetrachlorobenzene-- ND ND

* EPA has not yet determined detection limits for these compounds.

Ie



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

Matrix: Soil

Jate Received: September 1, 1988 Work Order: 940
Date Reported: December 8, 1988 Job Number: OR001

?OR: ES:Oak 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 SS2
Jaze Sampled: 8-31-88 8-31-88
rime Sampled: 11:20 11:20
.ate Extracted: 9-10-88 9-10-88
)ate Analyzed: 10-24-88 10-24-88

?ercenc Moisture: .0 8

"ompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

Uipha-BHC -- , ND ND
3amma-BHC -- ND ND
3eza-BHC 660 ND ND
.eptachlor 330 ND ND
)elta-BHC boo ND ND

330 ND ND
leptachlor epoxide j30 ND ND
£ndosulfani I-- ND ND
Dieldrin 500 ND ND
,,4'-DDE 1000 ND ND
£ndrin -- , ND ND
Endosulfan iI -- , ND ND
=,4'-DDD 500 ND ND
1,4'-DDT 830 ND ND
£naosulfan Sulfate 1000 ND ND
Endrin aldehyde -- * ND ND
Endrin Ketone -- , ND ND
Thlordane 2000 ND ND
lethoxychlor -- , ND ND
Toxaphene 2000 ND ND
Aroclor-1016 2000 ND ND
-iroclor-iZzl Zo00 ND ND
4roclor-1232 2000 ND ND
;roclor-1242 2000 ND ND
-roclor-1248 2000 ND ND
;roclor-1254 2000 ND ND
:roclor-1260 2000 ND ND

EPA has not yet determined detection limits for thesE compounds.



I Priority Pollutant Analysis page 5 of 5
Acid Extractables -- SW 8270

Matrix: Soil

Date Received: September 1, 1988 Work Order: 940
Date Reported: December 8, 1988 Job Number: OR001

FOR: ES:Oak 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 SS2
EDate Sampled: 8-31-88 8-31-88
Time Sampled: 11:20 11:20
Date Extracted: 9-10-88 9-10-88
Date Analyzed: 10-24-88 10-24-88
Percent Moisture: 10 8

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kgI 2-Chloropnenol 330 ND ND

2-Ni trophenol 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 -- * ND ND
2-Methyl-4,6-Dinitrophenol 1600 ND ND
Pentachlbrophenol 1600 ND ND
4-Nitrophenol 1600 ND ND
Benzoic Acid 1600 ND ND
2-Methylphenol 330 ND ND
3- & 4-Methylphenol 330 ND ND
2,3,4,6-Tetrachlorophenol -- * ND ND

2,4,5-Trichlorophenol 330 ND ND

I

* Analyst Laboratory Supervisor

, EPA has not yet determined det, ztion limits for these compounds.

I3 = Compound was detected in the blank.

NOTE: Samples are dizcarded 30 days after results are reported unless

other arrangements are made. Hazardous samples will be returned
to client or disposed of at client expense.

1 2829
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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) listed have increased as shown.

Analyte .Reoorting Limit MDL

Arsenic 10 mg/Kg 5.0-mg/Kg

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

88092244, 38092248, 88092254, 88092227.

6 32
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CASE NARRATIVE I
QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO.: OCP-W-0033-88

IQC REPORT NO.: OCP-14-0033-88B

I
I

I
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 soltion.

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

I
1

I

I

I

88-AI-DULU0557



PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

SOIL

Job No: ORO01 QC Report No.: OCP-S-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).: 6 / 2 -
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.

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

4,4-DDT 5420 ND 202 112 23-134

I
MSD Conc. QC Limits

in Extract MSD % MS %

(ug/Kg) Rec. # Rec. # RPD : RPD I REC

Lindane 64.8 90 84 1 7 50 46-127

Heptachlor 63.6 88 79 1i 31 35-130

Aldrin 66.1 91 87 5 43 34-132

Dieldrin 194 107 101 6 38 31-134

Endrin 175 97 56 1 54* 45 42-139

4,4-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: I out of 6 outside limits

Spike Recovery: 0 out of 12 outside limits

8 2839
88-AI-DULU0275 1 PT-F P 05S



PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
SOIL

Job No: OR001 QC Report No.: OCP-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).: lJ 4'--'
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.

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 NID 200 120 31-134

Endrin 5000 ND 123 74 42-139

4,4-DDT 5000 ND 157 94 23-134

14SD Conc. QC Limits
In Extract MSD % MS % I
(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

/ -h fl ~ 01 0/. rI -- ' i
_ _ __'- _ _ _ _ _ _ _ _ J -9I 94_ _ 3 -,,I _ _ _ _ _13

# 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

Spike Recovery: 0 out of 12 outside limits

88-Al-DULU0276 1 26 40 PT-FPM4O5



I
I

Job No. OROOI Lab Name: Engineering Science
Lab Sample No.: Blank

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

Suite F-103 Extraction-
Oak Ridge, Tn. 37830 (SepF/Cont/Sonc): Sonc

I Project: Duluth ANGB

Date Extracted: 9-09-88
Date Analyzed (1): 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
GO Column ID (I): OV-I CC 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 I ID (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
- 88082200 10-05-88

88082201 10-05-88
- 88082202 10-05-88
- 88082203 10-05-88

88082244 10-16-88

88082245 10-16-88
- -88082246 10-16-88

88082247 10-16-88
88082248 10-16-88
88082249 10-16-88

I 26di
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PESTICIDE/PCB STANDARDS SUMMARY •

Job No.: OR001 Instrument ID: 5890 #2
GO Column ID: OV-1 I

Client: ES Oak Ridge 
G

Attn: Bill Hayden
Address: 710 S. Illinois Avenue Date Reported: 11-14-88

Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB I

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 RTRT Window Calibration RT Calibration QNT %D

From To Factor Factor Y/ __
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 II 6.62 287442 6.61 288842 Y 0.5
4,4-DDD 7.42 188158
Endo. Sulfate 8.60 178158
4,4"-DDT 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 nust be less than or equal to 15.0% for quantitationj 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 analyt , the single largest peak that is characteristic of the

component should be used to establish retention time and %D. Identification of such I
analytes is based primarily on pattern recognition.

2 44
88-Al-DULU0524 I PT-FRMO 1



PESTICIDE/PCB STANDARDS SUMMARY

I Job No.: OR001 Instrument ID: 5890 #2
GC Column ID: OV-1

Client: ES Oak Ridge
I 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

_______ I_ _ From To j Factor F__ actor [YIN _

alpha-BHC 1.37 342833 1.37 346167 Y 1.0
beta-BHC 1.4. 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 1 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 Y 2.1
4,4-DDT 9.79 201217
Methoxychlor 14.85 140958
Endrin Ketone 11.06 300750 11.04 3074016 Y 2.2
a. Chlordane 5.07 307f 1 5.06 314050 Y 2.0
g. Chlordane 4.56 2927 J 4.56 29733 Y 2.4
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.
E %D must be less than or equal to 15.0% for quantitation, and less than or eqjial to 20,0%

for confirmation.

I Note: Determining that no compounds were found above the CRQL is a form of quantitation,
and therefore at least one column must meet th* 13.0% criteria.

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

analytes is based primarily on pattern recognition.

2645



m
PESTICIDE/PCB STANDARDS SUMMARY

Job No.: OR001 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: 10-05-88I
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
___ ___ _ __ jFrom TO Factor. _ _ Factor 1.Y/LL__1

alpha-BHC 1.37 342833"'%
beta-BHC 1.47 164292
delta-BHC 1.66 218617
gamma-BHC 1.61 312287 1.61 312807 Y 0.2
Heptachlor 2.61 375600 2.61 361317 Y 3.8
Aidrin 3.24 289633 3.24 293650 Y 1.4

Hept. Epoxi.de 3-97 293033 3.97 298517 Y 1.9
Endosulfan I 4.96 268850 4.96 272b67 Y 1.3 m
Dieldrin 5.81 246350 5.82 251t.67 Y 2.0 *

4,4-DDE 5.87 256233
Endrin 6.50 244367
Endosulfan II 6.62 287442 6.63 292992 Y 1.9
4,4-DDD 7.42 188158 m

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 300750
a. -Chlordane 5.07 307883
g. Chlordane 4.56 , 292730r
1'oxaphene
Aroclor-106m
Arodclor-1221
-Aroclar-12i32

Aroclor-1242 I
AroKlor-4248-

ro-clor_-1254

Unr Q-TY/,' enter Y if quantatation was performed, N if not performed.
%D must be less than or equal to 15.0% fcr quantitation, and less than or equal to 20.0%
for conxfirma ±on.

Note: Determihnig that no compcunds were focad above the CRQL is a form of quantitation,
and thdrefore a" least one column must meet "he 15.0% criteria,

For muitLcomponent atialytes, the single largest peak that is characterlstin of the 3
eomponeAt houl-d be used to escablish retention ti.me and %D. Identification of such

analytes---is based primarily on patttrn recognition.



I SEMIVOLATILE METHOD BLANK SUMMARY
4B

Job No.: Work Order No.:
Lab Sample No.:

I Client: Lab File ID: E-9.3 caoy\rV- v t
Attn: Matrix: soil
Address: Level (low/med):

Date Analyzed: 10
Time Analyzed: /VK57-
Instrument ID:

Project: 
Date Reported:

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

Sample Lab Sample Lab File Date of
Number ID ID Analysis

I . ,  -  I 7o ' I S '5I /o-UJ-

IL 0G I M W 3A1 1

L .G-w •-s ! A -"_,_ _ _ _?3

L I I - /-

IL I 6
SI I~~W37 I !-

I R V
* I I

! I I
I
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'OLATILE ORGANICS INITIAL CALIBRATION DATA

LabName: ENGINEERINGSCIENCE Contract:

i Lab Code: Case No.: SAS No.: SDG No.:

Instrument ID.:_VOCAL Calibration Date(s):9/12/88 9/15/88

LAB FILE ID: RRF1)=45,84 RRF20=46,85
RRF 50=47,86 RRF100=48,87 RRF20oC)=49,88

COMPOUND RRF10 RRF20 RRF50 RRF1O0 RRF200 RRF %RSD

I Benzyl chloride 5.21 4.65 5.19 4.C)5 3.7) 4.56 14.85

bis (2-choroetho,y)
methane 0 :)9 0. 12 0. 12 C). 14 0. 12 ). 12 15. 1.6

bis (2-choroisopropyl
ether 0_). 09 C). 12 0. 12 C). 14 0.12 0. 12 15.16

Bromoben::ene 3. 10 3. 02 3.45 2.95 2.87 3.08 7.41
Bromdi ch). oromethane__ 3. (:)9 4.68 2.75 3.72 4.02 3.65 20.84
BromooFrm 2.29 3.39 2.11 3.35 3.48 2.92 22.83

Bromomethane C. 70 0.64 0.28 0. 29 C).25 0.13 50. 3A
Carbon tetrachioride 3.51 3.29 3.09 3.46 4.23 3.52 12.,28

I Chl orcoac:etal dehyde C). 07 0. 08 0. 0)8 0.07 0. 05 0.07 17.5)
Chlor-obeneene 0. 95 1.25 0.84 1.08 1.25 1.08 17.20
Ch] oroeth r. 1.10 1. 08 o. 63 0.55 0. 29 0. 73 4 ,. 16
Chl o,)form 4.18 4.22 2.37 3.21 3.62 3.52 21.81
1 -Cht_'r.he 0_ . 8( 0. 80 0. 94 0.79 C .79 0. 82 8. 23
2--Chioroethyl vinyl ether- C).-)9 0. 12 0. 12 0.14 0. 12 0.12 15.16

Ch!oromethane 2. 11 1.21 2.21 1.76 1.9o 1.64 21.34
Chlioromethyl methyl ether C. "2 C. 02 0.03 0. o2 C). (3 0. 02 22.82

S,.ChlOrOtOluenes _ 3.6) 3.45 3.67 3.10 2.87 3.34 10.27
Dibromochloromethane 3.35 4.25 2.72 3.82 4.11 3.65 17.17

I !)2h.romomethane__ 2.95 2.94 3.42 2.95 3 . 03 3. 0)6 6.76

1.2_Di.hlorobenlzene 1.62 2.06 1.23 1.71 1.93 1.71 18. 7
13_ t I.chlor obenzene 1.34 1.80 1. IC) 1.49 1.75 1.50 19.47
.4,1Dic:h)orobenn 1.48 1.85 1.10 1.44 1.66 1.51 12.47

Dic:h!orodi+lIuor-methane 0.59 0.77 0.44 0.42 0.19 ().51 26.46

1 ,iichloroethanr| 1.92 2.66 1.61 1.94 2.27 2.08 19.20

1,2 Dichioroethane 2. 54 3.58 2.20 2.83 3.)2 2.83 18.34

1,lDichloroeLhylene 1.64 2.24 1.25 1.56 2.01 1.74 22.30
trans_1,2dichlor-oethylene 2.57 2.93 1.76 1.94 2.29 2.3) 20.51

Dichl6r-omethane 5.07 4.18 2. 02 2.23 2.35 3.17 43.24

1,2Dichloropropane 2.12 2.97 1.80 2.39 2.61 2.38 18,86

1,3_Dichlor-opr-opyl ene 0.48 0.47 0.54 C).45 0.43 0.47 9.£ -

1,1,2,2_Tetrachloroethane_ 3.6) 4.47 2.67 3.81 3.85 3.68 17.79
1,1,1,2Tetrachloroethane_ 5.32 4.93 5.25 4.4) 4.25 4.83 10.12
Tetraci 1oroethylene 4.04 4.93 3.C)1 3.49 4.17 3.93 18.52
1,1,1_Trichloroethane 1.98 2.77 1.86 2.C)8 2.37 2.21 16.59

1,1,2_Trich]oroethane 3.91 5.38 5.19 3.91 3.69 4.41 18. 16

Tr i chi or:etoyle yI e_n e 2.79 3.96 2.44 2.88 3.50 3.11 19.48

Tr. ch1or o-f I lor methae______e 1. 1.1 1.30 1. 15 0.82 (). 97 1. 07 j . 03
Trxchl o' onr o CO r'le 3. 10 3. 0)2 3.415 2.95 2.87 3. ., 7.41
Visy, chlori -.e 2. 11 1.21 2.21 1.76 1.90 1.8" '21.3.1

I 2649



VOLATILE ORGANICS INITIAL CALIBRATION DATA

LabName:ENGINEERING SCIENCE Cont ract:

Lab Code: Case No.: .- SAS No.: ------- SDG No.:

Instrument ID.:_VOCOL_ Calibration Date(s): 9/12/88

LAB FILE ID: RRF 10 45 RRF 20 _46
RRF 5(.)= 47 RRF1()O= 48 RRF2')(:0= 49

COMFOUND RRF1O RRF20 RRF50 RRFIO' RRF20c0) RRF %RSD

Benzene 6.77 12.82 3.63 5.56 8.55 7.47 46.71
Chlorobenzene 5.81 7.98 6.68 8.42 9.91 7.76 20.46
1,2_Dichlorobenzene 9.68 8.95 8.03 6,97 8.10 6.35 12.27
1,3_Dichlorobenzene 8.47 10.28 5.95 7.81 9.27 8.36 19.50
1,4_Dichlorobenzene____ 6.05 8.35 4.79 6.34 7.54 6.6J 20.81
Ethyl Benzene 5.32 6.90 4.16 4.84 6.50 5.54 20.55
Toluene 5.81 7.98 4.89 6.12 7.50 6.46 J9.61
Xylenes__ 17.90 23.59 14.18 17.64 22.3 19.09 19.80

2-G5O



I
.LATILE CONTINUING CALIBRATION CHECK

N_ c._____e___ Contract:

i Code: Case No.: SAS No.:

trument ID:carbopak Calibration Date(s):9/tSL//,96

fAB FILE ID: Init. Calib. Date(s): _/.-/ r ,//

IMPOUND RRF RRF5O %D

enzyi qhl or.i 0 C.0. 08 1 (3. C0
s. ( 2- ch oroethmI-i,n,y )"

Ithane 0 .04 100.00
is (2-c 'nr.ir ,opropyl

_ he ,- 0. 26 10, 00O

omobr:.s Ct.0. 94 I. 32 -41. 14
r'.imod i hl ] or.,::'et~~ h;.. 70 3.68 0.53

omo . . . .2.59 2. 68 --3.59
.... fI (.:33 14.53

r n t t ... 4. 15 4.11 1.08
'1 oroatcetad I,'.y ERR ERRIi onu - .' -i _,- ... e-I. 35 1.34 Q. 8

c ___o t I(an: ..... 1 0. 51 ,13. 14
4.32 4.24 1.93I Chcr'he : e.:. 89 0. 77 13.23

C:h) . .o .,-m :.i m her I(() ClIt,$ 0 .)

.on-c, . ,,, n. 4 9 ,. 1 . -160.18... . r, 0. .... _ 100-00)('
,7 .8"3 5.32 -3 .09

... 4 (:3 4.62 -14.75
i romont, ,0.n2.5 2.8,0 -27; 00o

"" " L. A,.. y ,y.c.ne 2.61 2.47 5.44
1-Di CJ1 s,-r ., -erne 2.21 2. 1.. . 35

D - i cr,-". . ___,_ 2.07 1.87 9.47
-eorod, cr U1-f eth.ne (:.54 100.). 00
Di ch Ior oethan __e 2.25 2. 30 -2-06

2_Dich or-',e -h n e. 2.85 2.85 -0. o2
Di chi or-oetv-y3 ene 2.77 2.84 -2.65

ans- , 2_i. chl croethyl ene 2.50 2.56 -2.36
Chl orome-1 _a___ 1 76 2.79 -58.31

,:2_Di ch. orcpr cpane_ _ 2.48 2.39 3.94I3Dichloropropyliene 4.71 4.97 -5.55
1 2,2_Tetr.cml loroethane 7.7A1 8.00 ..J. a1
1 : , 2_Tet rach 1 oroethane_ 4.29 6.03 -40.59

o en 7.74 8.00 -3.31
Tr-f i c. c, , h nE 3. 0. 3. 03 0.90

4. 7, 4. 97 -5.56
4. 62 4. 003 13.451

7 ,. 1-66 36.50
. ......... 3. .-. -2:.3.64,z

., .1,'; 0:, 61 37. 38



TILE CONTINUING CALIBRATION CHECK

4ame:ENGINEERING SCIENCE Contract:

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

:rument ID.:carbopak Calibration Date(s):9/F 9/88

FILE ID: RRF 0 72 - 1+ c'- R/ 2

,POUND RRF RRF50 %D

ene 6.42 5.55 -13.55
orobenzc-.r, 4.65 4.20 -9.68
7 Dichlor benzene 5.49 3.45 -37.16
3_Dichlc.rbenz rie 7.18 3.85 -46.38
;_Dic hor-obenzene_4.33 3.05 -29.56
.yl Benzen- 4.57 2.90 -36.4

3.-88 3.20 -17.153
21.99 9.30 -57.71

25
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,LATILE CONTINUING CALIBRATION CHECK

iName . Contract:-

Code: Case No.: SAS No.:

trument ID:car-bopa calibration Date(s) :9/13/B8

161- C) 4,b q 1 /

iMPOUND RRF RRF50 %D

, nzyl chior ___de 0. 08 100:.00
s (2-choroeth( ;xy)

Ithane O. 01 100.O00
i-s (2-cho-"sopropyl

0her '.26 100 .00
Q-. 94 1.13 -20.37

romodi (hI or,(,.,,] " t hne 3.70 3.52 5.,O1
r-Loor n~_ 2.59 2.60 -0.71

Boom0.:; t.3B 0..34 1 0_.4

r.cn t~-r hr~.de 4. 15 3.91 5.86
' h ERR ERR

I31-orori3erizene .. 35 1.29 4.56
:5-l"Oroa: :~~- __~.~'_ _ 0. 56 (0). 55 * 6.07

;_-_.4.32 4.09 5.28

Di- _____ :189 0-93 -50
' ' .... . ... c4 h; . . 4 1 0 0:

0. 4/ 1_49 --201.51
!r,~ O , r m .... 'x e:,rhe_ 0. 17 1-00. 00

.,m .,. p C: c..,, ,,uene'" . 3 .. 03 ..4_2 _. 10_03

bmhra,4.03 3.80 5.6:3
• )d.1b moi,.h;ri, ____2.25 2.69 -19. 71

,1i , ,r ______ne 2.61 2.4o 8. 04
.- Dict ! or c.bez .2.21 2.06 7.:07

,4- Di chloroen,-er" 2. 07 1. 90 8.29
g:i c-h3 or'oci t ] iorr.ethane Q. 54, 1:). 0:

-DichIoroethane 2.25 2.14 4.85
.. 2-Di chl oroe, hane 2.85 2.99 -4.66

).i Dichloroethylene 2.77 2._59 6.32
fni 1-2d;chiorcoethylene 2.50 2.38 4.91

*J,:hor ome~th'are _______1."6 2.53 -43.82
,.2_Dichloropropane 2. 46 2.23 10.203 Di ch ! oropropyl ene 4.71 5.102 -6.67

!,,2_ etrachtoroethane_ 7.74 7.67 0. 87
- : ,J.,2_Tctr-achloroethane_ 4.29 3-.78 11 .18

7r7 767 0-i 96I " " _._-,_85 -_77

3 . as -5 .

2. , ,,. _. 1.52 43.
* h 2.86 3. 0G7

,y c 1 .43 . 98 31.67

2853



ITILE CONTI NUING CALIBRATION CHECK

lame: ENINEFRING SCIENCE Contract:

Code: - Case No.: SAS No.: _ SDG No. :

trument ID.:carbopak Calibration Date(s):9/3/8B

FILE ID: RRF 50 _9 X .- L q/ /v"

IPOUND RRF RRFSO %D

,zene 6.42 6.85 6.66
m rb em: emie 4.65 4.83 3.79

2_Di ch Lr obnrizerc 5.49 5. 09 -7.34
3D .a cr nzene (1.18 12.33 71.67
4 t.i -, pi ,viu, 4.33 4.50 3.93
lyl Ben ._e,___ 4.57, 3.26 -28.65
I uenc _ 3.88 3.72 -4.19

21.99 20.22 - 06



I
I
I
I
I
I
I

II
I DATA PACKAGE #47

I
I
I
I
I
I

7I
I



I
I
I
I

This page intentionally left blank. I

2 G 55



S E E.6O0 BANCROFT WAY
I BERKELEY, CALIFORNIA 94710
ENGINEERING-SCIENCE, INC. (415) 548-7970

I Job No.: OR001

I Client: ES Oak Ridge
Attention: Bill Hayden

Address: 710 S. Illinois Avenue
Suite F-103

Oak Ridge, Tn. 37830

I
Project: Ddluth ANGB

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

Ii Sample Preparation Data

ILaboratory Client Date 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
-188092303 DANGB-8-11W- 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-HW-14-GW-1 PB-F 9-08-88 10-20-88
88092303 DANGB-8-MW-14-GW-1i 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-I-1 4-C11- 1 8080 9-08-88 9-14-88 10-06-88
88092304 DANGB-8-MW5L-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-MW5 1-GW- 1 8010 9-08-88 9-15-88 9-14-88
88092304 DANGB-8-1W5 -GW- 1 8020 9-08-88 9-15-88

* 88092304 DANGB-8-M151-GW-l 8080 9-08-88 9-14-88 10-06-88

I* If applicable

I
88-Al-DULU0568 1 2 57 CL- 1

I|_ A SUBSIDIARY OF THE PARSONS CORPORATION



I

E S .BERKELEY. CALIFORNIA 94710
ENGINEERING-SCIENCE, INC. (415) 548-7970 I

Job No.: OR001 I
Project: Duluth ANGB

I
-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
88092305 DANGB-BG-MW42-GW-1 BA-I 9-08-88 10-17-88
88092305 DANGB-BG-MW42-G1-1 CD-F 9-08-88 10-21-88
88092305 DANGB-BG-MW42-GW-1 CR-F 9-08-88 10-28-88 I
88092305 DANGB-BG-MW42-GW-1 HG--r 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-MW42-GW-Il 8010 9-08-88 9-16-88 9-14-88 *
88092305 DANGB-BG-MW42-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 DANGB-BG-MW42-G17-1 8270 9-08-88 9-14-88 10-23-88 I
88092306 DANGB-BG-MW32-GW-1 AS-F 9-08-88 11-04-88
88092306 DANGB-BG-MW32-GW-I BA-I 9-08-88 10-17-88
88092306 DANGB-BG-MW32-GW- CD-F 9-08-88 10-24-88
88092306 DANGB-BG-MW32-GW-1 CR-F 9-08-88 10-28-88
88092306 DANGB-BG-14W32-GW-1 HG-C 9-08-88 9-27-88
88092306 DANGB-BG-MI732-GW-1 PB-F 9-08-88 10-20-88
88092306 DANGB-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-MW32-GW-1 8020 9-08-88 9-16-88
88092306 DANGB-BG-M1132-GW-1 8080 9-08-88 9-14-88 10-06-88
88092306 DANGB-BG-M1132-G11-1 8270 9-08-88 9-14-83 10-23-88
88092307 DANGB-FB2 8010 9-08-88 9-14-88 9-16-88
88092307 DANGB-FB2 8020 9-08-88 9-14-88
88092308 DANGB-TBI 8010 9-08-88 9-14-88 9-16-88
8802308 DANGB-TBI 8020 9-08-88 9-14-88
38092309 DANGB-FB3 8010 9-08-88 9-]5-88 9-1-6-88
88092309 DANGB-FB3 8020 9-08-88 9-15-88

* If applicable

88-Al-DULU0568 2 2858 CL-FRM01
A SUBSIDIARY OF THE PARSONS CORPORATION



I
I

CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

SAMPLE NO(S).: 88092303-88092309
iWORK ORDER NO.: 938

I
I
I.

These water samples were received at the ES Berkeley Laboratory

on 9-9-88. They were received cold and intact.

I
l
I
I
I
I

I
I

IR 88-A1-DULU0569 1 2 9C-F O



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

ANALYSIS REPORT

ORK ORDER NUMBER: 958
3B NUMBER : ZBOO00000440 APPROVED BY .
3RK ORDER DATE : 09/09/88 Lab Supervisor

:-PORT DATA: CLIENT DATA:
3 OAK RIDGE/DULUTH ANGS 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
ILL HAYDEN

OF REPORT COPIES: 1

3NTRACT / P0 # : OROOI
)NTACT : BILL HAYDEN

(615)-481 -3920

ASK: 2, UNJTS: mg/L

DANGRB--W-14- DANGB-8-MW51- DANGB-BG-MW42- DANGB-BG-NW32-
GW-1 -GW-1 GW-1 GW-1

STCOMPOUND 88092303 88092304 88092305 88092306

.. . . . . . . . .. . . . .DIG.. . .. .FLAME. .. .. NA. .. . .. . ..A. .NA. .NA.

:ID DIG FURAE NA NA NA NA

-ISEN IC <0.005 <0 005
ARIUM <0.05N <0.05N <0.05N 0.128N
ADMIUM <0.001 <0.001 <0.001 <0.001-
AROMIUM 0.0024 0.0020 <0.002 0.0026
-RCURY <.0002 <.0002
EAD <0.005 <0.005 <0.005 <0.005

-Not Detected

G 0



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

ANALYSIS REPORT

IWORK ORDER NUMBER: 958
JOB NUMBER : ZB0000000440 APPROVED BY 6  ~ v~ ~~
WORK ORDER DATE :09/09/88 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. SID'IOAK RIDGE, TN 37830 OAK RIDGE, TN 37830
BILL HAYD-_N

# OF REPORT COPIES: 1

I CONTRACT / PO # : OR001
CONTACT : BILL HAYDEN

(615)-481 -3920

*TASK: 2, UNITS: mg/L

DANGB-8-MW-14- DANGB-8-MW51- DANG-BG;;o42- DANGB-BG-MW32-
GW-I GW-I GW-I GW-1

ITEST COMPOUND 88092303 - 88092304 8809Z305 88092306

....I........... C-----D-- DIG------ FLAME----- NA--NA--NA---
_ CID DIG FURAE NA NA NA NA

ARSENI C <0.005 <0.005
BARIUM <0.05N <0.05N <0.05N- 0.128NI DIM<0.001 e0.001 <0.001- <0.001
HROMIUM 0.0024 B 0.0020B <0.002 0.0026B

MERCURY <.0002 <.0002
LEAD <0.005 <0.005 <0.005 <0.005

L1A - Not Analyzed
ND - Not Detected

*2~61



ENGINEERING-SCIENCE INC. PAGE 2

12/22/88

ANALYSIS REPORT

ORK ORDER NUMBER: 958
38 NUMBER : ZBO000000440 APPROVED BY

3RK ORDER DATE : 09/09/88 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

;K RIDGE, TN 37830 OAK RIDGE, TN 37830

ILL HAYDEN

OF REPORT COPIES: 1

3NTRACT / PO # : ORO01

3NTACT : BILL HAYDEN

(615)-481-3920

ASK: 3, UNITS: mg/L

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

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

EST COMPOUND 88092303 88092304 88092305 88092306

EST 3 NOT ON FILE NT

18.1 PETROLEUM HYDROCARBONS <1.5 <1.5 <1.5 <1.5

"- NOT TESTED
) - Not Detected

2362



I
ENGINEERING-SCIENCE INC. PAGE 3

. 12/22/88

ANALYSIS REPORT

IWORK ORDER NUMBER: 958
JOB NUMBER :ZBOO00000440 APPROVED BY
WORK-ORDER DATE :09/09/88 Lab Supervisor

*REPORT DATA:- CLIENT DATA:
ES OAK RIDGE/DULUTH ANUB ES OAK RIDGE/DULUTH ANUS C 134)
710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103IOAK RIDGE, TN 37830 OAK RIDGE, TN 37830
BILL HAYDEN

# OF REPORT COPIES: 1

I CONTRACT /P0 # : OROOI
CONTACT : BILL HAYDEN

(615)-481-3920

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

DANGB-8-MW-14- DANGB-8-MW51- DANGB-BG-MW42- DANGB-BG-MW32- DANGB-FB2 DANGB-TB1IGW-1 GW-1 GW-1 GW-1
TEST COMPOUND 88092303 88092304 88092305 8.8092306 88092307 88092308
--------------------------------------------------------------------------------------------------------------------.....

BENZYL CHLORIDE ND ND ND ND ND -ND
IBIS (2-CHLOROETHOXY)METHANE ND ND ND ND -ND -ND
515 (2-CHLOROISOPROPYL)ETHER ND ND ND ND ND ND
BROMOBENZENE ND ND ND ND ND NDtROMODICHLOROMETHANE ND ND ND ND ND -ND

ROMOFORM ND ND ND ND ND ND
BROIIOETHANE 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 ND
W HLOROETHANE ND ND ND ND ND ND
IHLOROFORM ND ND 1.05 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
BHLOROMETHYL METHYL ETHER ND ND NO ND ND ND
CHLOROTOLUENE ND ND ND ND ND -ND

_1 BROMOCHLOROMETHANENDDNDDNDDIBROMOMETHANE ND ND ND ND ND ND
,2-DICHLOROBENZENE ND ND ND ND ND ND

1,3-DICHLOROBENZENE. ND ND ND ND ND -ND

_1,4-DICHLOROBENZENE ND NO ND ND ND ND
*ICKLORODIFLUOROMETHANE ND ND ND ND ND -ND

1-DICHLOROETHANE ND ND ND ND ND ND
1,2-DICHLOROETHANE ND ND ND ND NO ND

_ ,1I-DICHLOROETHYLENE ND ND ND ND ND ND
RANS-1,2-DICHLOROETHYLENE ND ND NONDN

DICHLOROMETHANE 1.7B 1.38 0.98B 2.28 1.28 1.58
,2-DICHLOROPROPANE ND ND ND ND ND ND

ND -Not Detected



ENGINEERING-SCIENCE INC. PAGE 4s
12/22/88

ANALYSIS REPORT FOR WORK ORDE% NUMBER 958

DANGB-8-MW-14- DANGB-8-MW51- DANGB-BG-NW42- DANGB-BG-MW32- DANGB-FB2 DANGB-TB1
GW-1 GW-1 GW-1 GWl-i

:ST COM4POUND 88092303 88092304 88092305 88092306 88092307 88092308
------ ---- -------- -- ---- ---....... -...... -.. ........ .-.-..... ........- .-...... ......-.. ..- ..... ...- ..... ...- ....

.3-DICHLOROPROPYLENE ND Nb ND ND ND ND
,1,2,2-TETRACHL0ROETHANE ND ND ND 11D 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 ND ND ND ND
!ICHIOROETHYLENE ND ND ND ND ND ND
ZICHLOROFLUOROMETHANE ND ND ND ND ND ND
1ICHIOROPROPANE ND ND ND ND ND ND
INYL CHLORIDE ND ND ND ND ND ND

*Not Detected



I1
ENGINEERING-SCIENCE INC. PAGE 5

12/22/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 958

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

DANGB-FB3

TEST COMPOUND 88092309

IBENZYL CHLORIDE ND
BIS (2-CHLOROETHOXY)METHANE ND
BIS (2-CHLOROISOPROPYL)ETHER ND
BROMOBENZENE NDIBROMOO!CHLOROMETHANE ND
BROMOFORM NO
BROMOETHANE NDICARBON TETRACHLORIDE ND
CHIORACETALDEHYDE ND
CHLORAL ND
CHLOROBENZENE ND

*CHLOROETHANE ND
ICHLOROFORM 15

1-CHLOROHEXANE ND
2-CHLOROETHYL VINYL ETHER ND

-ICHLOROMETHANE ND
CHLOROMETHYL METHYL ETHER ND
CHLOROTOLUENE ND

ID1BROMOCHLOROMETHANE NDIDIBROMOf4ETHANE ND
1 ,2-DICHLOROBENZENE ND
1,3-DICHLOROBENZENE ND

*1,4-DICHLOROBENZENE ND
DICHLOROOI FLUOROMETHANE ND
1,1 DICHLOROETHANE ND
1,2 DICHLOROETHANE ND

1,1-DICHLOROETHYLENE ND
TRANS-1,2-DICHLOROETHYLENE ND
DICHIOROMETHANE 1 .58
1 ,2-DICHLOROPROPANE NDI i,3DICHLOROPOYEEND
l1,1,2,2-TETRACHLOROETHANE ND
1,1,1,2-TETRACHLOROETHANE NDI TETRACHLOROETHYLENE ND
1 ,,1-TRICHLOROETHANE ND
-1,1,2-TRICHLOROETHANE ND
TRICHLOROETHYLENE ND

f RICHLOROFLUOROMETHANE ND
TRICHLOROPROPANE ND
VINYL CHLORIDE ND

ND -Not Detected

I 5



ENGINEERING-SCIENCE INC. PAGE 6

12/22/88

ANALYSIS REPORT

ORK ORDER NUMB9ER: 958 ,7 A l 2
OB NUMBER : ZBO000000440 APPROVED BY 1
ORK ORDER DATE : 09/09/88 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

ILL HAYDEN

OF REPORT COPIES: 1

ONTRACT / P0 # : ORO01

ONTACT : BILL HAYDEN

(615)-481-3920

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

DANGB-8-MW-14- DANGB-8-MW51- DANGB-BG-MW42- DANGB-BG-'W32- DANGB-FB2 DANGB-TB1

GW-I GW-I GW-1 GW-1

EST COMPOUND 88092303 88092304 88092305 88092306 8&092307 88092308
.............. o.. ..... ... ..... ................ ..... °..... ..... .... ... ........ ...... ...... .. .... ........... ............

ENZENE ND ND ND ND ND ND
dLOROBENZENE ND ND ND 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
THYL BENZENE ND ND ND ND ND ND

OLUENE ND ND ND ND ND ND

YLENES ND ND ND ND ND ND

) - Not Detected

2G66



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

ANALYSIS REPORT FOR WORK ORDER NUMBER 958ITASK: 4, UNITS: ug/L, GROUP 8020

DANGB-FB3

TEST COMPOUND 88092309

BENZENS ND
CHLOROBENZENE ND
1,2DICHLOROBENZENE ND
1,3-DICHLOROBENZENE ND
1 ,4-DICHLOROBENZENE ND
ETHYL BENZENE ND
TOLUENE ND
XYLENES ND

ND -Not Detected

2667.



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

ANALYSIS REPORT

)RK ORDER NUMBER: 958
)B NUMBER : ZB0000000440 APPROVED BY
)RK ORDER DATE :09/09/88 Lab supervisor

-PORT DATA: CLIENT DATA:
3 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
:LL HAYDEN

OF REPORT COPIES: 1

)NTRACT / P0O OROOI
)NTACT :BILL HAYDEN

(615)-481 -3920

SK: 4, UNITS: ugIL, GROUP 8080

DANGB-8-MW-14- DANGB-8-MW51- DANGB-BG-MW42- DANGB-BG-MW32-
GW-1 GW-1 GW-1 GW-1-

SST COMPOUND 88092303 88092304 88092305 88092306

.DRIN ND ND NO ND
.PHA-BHC ND NO ND NO
ETA-BHC ND ND NO ND
:LTA-BHC ND N;) NO ND
kMMA-BHC ND ND ND ND
iLORDANE ND ND ND ND
,40-DDD ND ND ND ND
,41-DDE NO ND ND ND
,4'-DDT ND ND ND ND
EELDRIN ND ND ND ND
IDOSULFAN I ND ND ND ND
IDOSULFAN It ND ND ND ND
;DOSULFAN SULFATE ND ND ND ND
IDRIN ND ND ND ND
IDRIN ALDEHYDE NA NA NA NA
:PTACHLOR ND ND ND ND
~PTACHLOR EPOXIDE ND ND ND ND
EPONE ND ND ND ND
_THOXYCHLOR ND ND ND ND
)XAPHENE ND ND ND ND
.B-1016 ND ND ND NO
.8-1221 ND ND ND ND
'8-1232 ND ND ND NO
B8-1242 ND ND ND ND

.B-1248 ND ND ND ND
:B-1254 ND ND ND ND
,B-1260 NO ND ND ND

-A- NOT ANALYZED
Not Detected

2668



ENGINEER:NG SCIENCE pag.e 1. of 5
Priority Pollutant Analysis
Base Neutrals - SW 8270

Matrix' Water-

Date Received: September 9, 1988 Work Order: 958
Sate Reported: December 8, ^-988 Job Number: OR001

OR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

Itab Number: 88082305 88082306
ample No.: DANGB-BG-MW42-GWI DANGB-BG-MW32-GWI

Date Sampled:' 09-08-88 09-08-88
l ime Sampled: 08:45 11:00
ate Extracted: 09-14-88 09-14-88
Vate Analyzed: 10-23-88 10-23-88

opudDetection ANALYTICAL RESULTS
lom~oundLimits

ug/L ug/L ug/L

E3-Dichlorobenzene 10 ND ND
1,4-Dichlorobenzene 10 ND ND
Sexachloroethane t0 ND ND
is(2-chloroethyl)ether 10 ND ND
1,2-Dichlorobenzene 10 ND ND
N-Nitrosodimethylamine 10 ND ND
*is(2-chloroisopropyl)ether 10 ND ND
*i-Nitrosodi-n-propylamine 10 ND ND
Hexachlorobutadiene 10 ND ND
~,2,4-Trichlorobenzene 10 ND ND
3itrobenzene 10 ND -ND
sophorone 10 ND ND

Naphthalene 10 ND ND
*isc 2-chloroethoxy)methane 10 ND ND

E1-Ch loronaphthalene 10 ND ND
Hexachlorocyclopentadiene 10 ND NDIcenaphthylene 10 ND ND
lcenaphthene 10 ND ND-
Dimethyl phthalate 10 ND ND
-1,6-Dinitrotoluene 10 ND ND
*luorene 10 ND ND
,4-Dinitrotoluene 10 ND _ND

Diethyl phthalate 10- ND ND
-Nitrosodiphenylamine 10 ND ND

E1exachlorobenzene 10 ND ND

!=Compound was detected in the blank.

2669



Base Neutrals -SW 8270
Matrix: Water
(continued)

ate Received: September 9, 1988 Work Order: 958
a~te Reported: December 8, 1988 Job Number: 0R00.

D: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Jdress: 710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830I

ab Number: 88082305 88082306
ample No.: DANGB-BG-MWz12-GW1 DANGB-BG-MW32-GWI
ate Sampled: 09-08-88 09-08-88I
ime Sampled: 08:45 11:00
ate Extracted: 09-14-88 09-14-88
ate Analyzed: .10-23-88 10-23-88I

impound Detection ANALYTICAL RESULTS
Limits

ug/L ug/L ug/L

aenanthrene 10 ND ND
athracene 10 ND NDI
ibutyl phthalate 10 ND ND

luoranthene 10 ND ND
-Chlorophenyl phenyl ether 10 ND ND
yrene 10 ND ND
atyl Benzyl phthalate 10 ND ND
is(2-ethylhexyl) phthalate 10 10 B ND
arysene 10 ND NDI
-Bromophenyl phenyl ether 10 ND ND
enzo(a)anthracene 10 ND ND

i-n-octylphthalate 10 ND NDI
enzo(b)fluoranthene 10 ND ND
enzo(k)fluoranthene . 10 ND ND
enzidine 60 ND ND
,3'-Dichlorobenzidine 20 ND ND
enzo(a)pyrene 10 ND ND
ndeno(1,2,3-dd)pyrene 10 ND ND

-ibenzo(a,h)anthracene 10 ND NDI
e nzo(ghi)perylene 10 ND ND
enzyl Alcohol 20 ND ND

=Compound was detected in the blank,
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Base Neutrals - SW 8270
Matrix: Water

(continued)

L ate Received: September 9, 1988 Work Order: 958
ate Reported: December 8, 1988 Job) Number: OR001

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

Oak Ridge, Tennessee 37830

Sab Number: 88082305 88082306
tample No.: DANGB-BG-MW42-GW1 DANGB-BG-MW32-GW1
Date Sampled: 09-08-88 09-08-88L ime Sampled: 08:45 11:00
Fate Extracted: 09-14-88 09-14-88
Date Analyzed: 10-23-88 10-23-88

F ompound Detection Analytical Results
- Limits
-. ug/L ug/L ug/L

--------------------------------------------------------- --------
L ~etophenone -*ND ND
Aniline -*ND ND

ol-Aminobiphenyl -*ND ND
F-Chloroaniline 20 ND ND,
I-Chloronaphthalene -*ND ND
Sibenzofuran 10 ND ND
-Dimethylaminoazobenzene -*ND N4D

(,12-Dimethylbenz(a)anthracene -*ND ND
a-,a-Dimethylphenethylamine -*ND ND
3iphenylamine -*ND ND
,2Diphenylhydrazine -*ND ND

Ethyl methanesulfonate -*ND ND
-(-Methylcholanthrene -*ND ND

ethyl methanesulfonate -*ND ND
-Methylnaphthalene 10 ND ND
1-Naphthylamine -*ND ND
INaphthylamine -*ND ND
-Ni troaniline 50 ND ND
3-Nitroaniline 50 ND ND

Ntonlie50 ND ND
U Ntroso-di-n-butylamine -*ND ND

N-Nitrosopiperidine -*ND ND
Sentachlorobenzene -*ND ND
entachloronitrobenzene -*ND ND
(henacetin -*ND ND
2-Picoline -*ND NDIronamide -*ND ND
1,2,4,5-Tetrachlorobenzene -*ND ND

EPA has not yet determined detection limits for these compounds.

I =Compound was detected in the blank.



I -A

Pesticides and PCBs -SW 8270

Matrix: Water

ate Received: September 9, 1988 Work Order: 958
atte Reported: December 8, 1988 Job Number: ORO0l

): ES:Oak Ridge/Duluth ANGB ATTN:Mr. Bill Hayden
'dress: 710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

ib Number: 88082305 88082306
ample No.: DANGB-BG-MW42-GWI DANGB-BG-MW32-GWI
ate Sampled: 09-08-88 09-08-88

ime Sampled: 08:45 11:00I
ate Extracted: 09-14-88 09-14-88
a*te Analyzed: 10-23-88 10-23-88-------------- ------------
ompound Detection ANALYTICAL RESULTS

Limits
ug/L ug/L ug/L---------------------------------------------------------I

lpha-BHC -*ND ND
amrna-BHC _*ND ND
eta-BHC 20 ND ND
eptachlor 10 ND ND
elta-BHC 15 ND ND
idrin 10 ND ND

eptachior epoxide 10 ND ND
adosulf an I -*ND ND
ieldrin 15 ND ND
,4'-DDE 30 ND NDI
ndrin -*ND ND
ndosulf an II -*ND ND

,4'-DDD 15 ND NDI
,4'-DDT 25 ND ND
adosulfan Sulfate 30 ND ND
adrin aldehyde -*ND ND

ndrin Ketone -*ND ND
niordane 60 ND ND
ethoxychlor -*ND ND
Dxaphene 60 ND ND
roclor-1016 60 ND ND
roclor-1221 60 ND ND

-roclor-1232 60 ND ND
roclor-1242 60 ND ND
roclor-1248 60 ND ND
roclor-1254 60 ND ND

Iroclor-1260 60 ND ND

EPA has not yet determined detection limits for these compounds.

=Compound was detected in the blank.

"S ".)I



Acic Extractables --- SW 8270
Matrix: Water

I ate Received: September 9, 1988 Work Order: 958
ate Reported: December 8, 1988 Job Number: OR001

'OR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
ddress:710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

lab Number: 88082305 88082306
Sample No.: DANGB-BG-MW42-GWI DANGB-BG-MW32-GWI
l ate Sampled: 09-08-88 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

,-OMPOUnd Detection ANALYTICAL RESULTS
Limits
ug/L ug/L ug/L

2-Chlorophenol 10 ND
1Nitrophenol i0 ND ND

1henol 10 ND ND
2,4-Dimethylphenol 10 ND ND
,4-Dichlorophenol 10 ND ND
,-Trichlorophenol 10 ND ND

-Chloro-3-methylphenol 20 ND ND
2,4-Dinitrophenol 50 ND NDI,6-Dichlorophenol -- , ND ND
-Methyl-4,6-Dinitrophenol 50 ND ND
Pentachlorophenol 50 ND ND
a-Nitrophenol 50 ND ND
i enzoic Acid 50 ND ND
2-Methylphenol 10 ND ND

- & 4-Methylphenol i0 ND ND
3,3,4,6--etrachlorophenol -- , ND ND
".,4,5-Trichlorophenol 10 ND ND

I

-- Analyst . Laboratory Supervisor

EPA has not yet determined detection limits for these compounds.

!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.

I
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3 PESTICIDE/PCB STANDARDS SUMMARY

Job No.: ORO01 Instrument ID: 5890 #2
GC Column ID: OV-1

Client: ES Oak Ridge
Attn: Bill Hayden
A ddress: 710 S. Illinois Avenue Date Reported: 11-14-88

Suite F-103
Oak Ridge, Tn. 37830

3 Project: Duluth ANGB

3 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:I. Analysis To: 23:10 (Standard)

Compound RT RT Window f Calibration IRT Calibracion QNT %D

ml ___ ___I. __ From To Factor j_ _ Factor I __
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 I 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
4,4"-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 297100 Y 1.5
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232

Aroclor-1242
Aroclor-1248

Under QNT Y/N: enter Y if quantitation was performed, N if not performed.
1%D must be less than or equal to 15.0% for quantitation, and less than Or equal -to 20.0%

- for confirmation.

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

NF or 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.

*20
a ~ - .rITI~)



PESTICIDE/PCB STANDARDS SUMMARY

Job No.: OR001 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: 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

_______ I___I From To Factor J__ Factor YINI' j
alpha-BHC 1.37 342833
beta-BHC 1.47 164292
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 I 4.96 268850 4.94 270883 Y 0.8
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
"4,4-DDT 9.79 201217 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
Arodlor-1221
Aroclor-1.232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

Undet QNT Y/4: 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 20.0%
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 %D. Identification of such
analytes is based primarily on pattern recognition.

20%



I PESTICIDE/PCB STANDARDS SUMMARY

* Job.No.: OR001 Instrument ID: 5890 #2
GC Column ID: OV-1

Client: ES Oak Ridge
I Attn: Bill Hayden

Address: 710 S. Illinois Avenue Date Reported: 11"14-88
Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB

I Date(s) of From: 10-04-88 Date of Analysis: 10-06-88
Analysis To: 10-06-88 Time of Analysis-: 17:21
Time(s) of From: 11:17 Lab Sample ID:
Analysis To: 23:10 (Standard)

Compound RT RT Window Calibration RT Calibration QNT %D

I 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
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 5.87 277017 Y 8.1
Endrin 6.50 244367 6,49 263417 Y 7.8
Endosulfan IL 6.62 287442
4,4--DDD 7.42 188158 7.42 203575 2
Endo. Sulfate 8.60 178158 8.59 198983 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.
-%D must be less than or equal to 15.0% for quantitation, and less than or equal to 20.0%
for confirmation.

I 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 %D. Identification of such
analytes is based primarily on pattern recognition.

I6 29 1



PESTICIDE/PCB STANDARDS SUMMARY

Job No.: OROO1 Instrument ID: 5890 #2
GC Column ID: OV-1 I

Client: ES Oak Ridge
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Date Reported: 11-14-88 I

Suite F-103
Oak Ridge, Tn. 37830 I

Project: Duluth ANGB

Date(s) of From: 10-04-88 Date of Analysis: 10-06-88 I
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 I
________ ___ From TO J Factor _ _ Factor I I___

alpha-BHC 1.37 342833 1.37 365300 Y 6.5
beta-BHC 1.47 164292 1.47 171200 Y 4.2
delta-BHC 1.66 218617 1.66 233267 Y 6.7 I
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 Ii 6.62 287442 I
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 I
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Arocior-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 20.0%
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 %D. Identification of such

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

Job No.: ORO01 Instrument ID: 5890 #2
GC Column ID: OV-1

Client: ES Oak Ridge
I Attn: Bill Hayden

Address: 710 S. Illinois Avenue Date Reported: 11-14-88
Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB

I Date(s) of From: 10-OA-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:
Analysis To: 23:10 (Standard)

Compound RT RT Window Calibration RT Calibration QNT %DI _______ I __ From To j Factor F_ J actor [YINJ_ _

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 Y 5.9
Aldrin 3.24 289633 3.23 304183 Y 5.0
Hept. Epoxide 3.97 293033 3.96 319850 Y 9.2
Endosulfan I 4.96 260850 4.94 279750 Y 4.1
Dieldrin 5.81 246350 5.79 258717 Y 5.0
4,4"-DDE 5.87 256233
Endrin 6.50 244367
Endosulfan II 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
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 20.0%
for confirmation.

I 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.

I 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.



PESTICIDE/PCB STANDARDS SUMMARY

Job No.: OR001 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: 23:10
Time(s) of From: 11:17 Lab Sample ID:
Analysis To: 23:10 (Standard)

Compound RTRT Window Calibration [ RT [ Calibration QNT %D

___ __ ____ From To Factor _ _j Factor JYIN

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 12.6
Endo. Sulfate 8.60 178158 8.56 195317 Y 9.6
4,4-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

1UJiider QNT Y/N! enter Y if quantitation was performed,--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 %D. Identification of such
analytes is based primarily on pattern recognition.
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jI SEMIVOLATILE METHOD BLANK SUMMARY

4B

Job No.: Work Order No.:
Lab Sample No.: 03-5

Client: Lab File ID: i'/2
Attn: Matrix: i-04
Address: Level (low/med):

Date Analyzed: /e-Q> -
Time Analyzed: ,q:q 3,-: q
Instrument ID:

i Project: Date Reported:

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

Sample Lab Sample Lab File Date of
Number ID ID Analysis

& - -n W32I [ I So , a

A I

I ! I
I ! I I

SI I I

I I

I I I

I.
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24 Oct 88 s /

VOLATILE CONTINUING CALIBRATION' CHECK

LabName:________ ___ Contract:____

Lab Code: ______Case No.: _____SAS No.: ______SDG No.:____

Instrument ID.:- CfR~ jClibration Date(s): -/ LE-ji/-

LAB FILE ID: In~3 it. Calib. Date(s): Q/f1316 q /6

COMPOUND RRF RRFSO %D ~-'

Benzyl chloride __1)3b~ _~

b15 (2-chioroethoxy- -

m'et hane___ ____

bis (2-chioroisopropyl ,

ether__ _ _ S_.

Brom'obenzene_______ 1.0 1 I
Bromodichloromethane.... R ~QJ..L _ 1
Brorioform'________ ~ I~:...Q
Bromomet hane~ .. - -- - I
Carbon tetrachioride____ v(g
Chloroacetaldehyde____!_ I- __

Chlorobenzene______ j~2 1 1.2 1 Q

Chloroform i.5. .3.5 I2
1 -Chorohexane. 1-Li-L...2.__
2-Chioroethyl vinyl etherI - -

Chloromvethane-
Chioromethyl methyl ether_! - ___ ___

o_, m.,,& pChlorotoluenes _ q .5.
Dibromochlorom'ethane___ -13-
Dib~omom'ethane___ -- 1~. Ai_
C1,_Dichlorobenzene _J l1 L
I , 3Di chl orobenz ene_ , t-~

i- 1,4_Dichlorobenzene _ 1 A~1J 1
Dichiorodifluormethane 1 - 1 - 1
1,1 _Dichioroethane- 1 7IP
1 ,2_D.ichloroethane___ 1j..2 ~
1 1 _Ojehi oroethyl ene _1 1c
transi1 Z2.dichloroethylene's L! L1 P 1T7
Dichlorom'ethane 1~I~*jI.j
1,2_Dichloropropane.J.a_ 1 *C j
1,3_Dichioropropylene 1 14  1.L.. 1.
1,1,2,Z Tetrachloroethane_ 65L~~ I
1,1,1, 2Tetrachioroethane_ 19i :
Tetrachloroethylene.. 14~ 1 1__

1,1,1_Trichloroethane 1 , . l_

Trichioroethy-lene____ I I3;. 3j15
Trichiorofluormethane 1 1 ___

Trichioropropane_____ J 0 __

Vinyl chloride ----------- j
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file: CONTCAL
ZI Oct 88

VOLATILE CONTINUING CALIBRATION CHECK /i./

LabName: Contract:--

I Lab Code: Case No.: SAS No.: SOG No.:

InstruMent ID. :Ahn Cal ibrat ion Date(s): _15_______/

LAB FILE ID: Iit. Calib. Date(s): 9 / 1 q

COMPOUND RRF RRF50 %D

I ~I
Benzene_____________

Chloroben:ene - /'j "* ' ,Z_Dichlorobenzene_ .-: I._

S,3_Qichlorobenzene _

14_4cOihcroben:zne_,_

I
I
I
I
I

I

I| 2G99
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I
* E S 600 BANCROFT WAY

BERKELEY. CALIFORNIA 94710
ENGINEERING-SCIENCE, INC. (415) 548-7970

I
Job No.: OROO1

Client: ES Oak Ridge
Attention: Bill Hayden

Address: 710 S. Illinois Avenue
Suite F-103
Oak Ridge, Tn. 37830

I Project: Duluth ANGB

Attache" 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 ID Test collected extracted analyzed 2nd col.

88082254 DANGB4-MW24-SS1 BA-I 8-31-88 10-20-88
88082254 DANGB4-MW24-SS1 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-SS1 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-SSl 8010 8-31-88 9-13-88 9-12-88
88082254 DANGB4-MW24-SS1 8020 8-31-88 9-13-88 9-12-88
88082255 DANGB44-1124-SS1A BA-I 8-31-88 10-20-88
88082255 DANGB4-MW24-SSIA CD-F 8-31-88 10-20-88
88082255 DANGB4-MW24-SS1A CR-F 8-31-88 10-20-88
88082255 DANGB4-MW24-SSIA PB-F 8-31-88 10-22-88
88082255 DANGB4-MW24-SSIA 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

I* If applicable

I
I
* 88-Al-DULU0704 I CL-FRMO1

A SUBSIDIARY OF THE PARSONS CORPORATION 2703



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.

278488-AL-DULU0705 1 ON-F P402



I
ENGINEERING-SCIENCE INC. PAGE

12/05/88

ANALYSIS REPORT

_ ORK ORDER NUMBER: 942
OB NUMBER : ZBoo00000440 APPROVED BY

WORK ORDER DATE : 09/01/88 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
AK RIDGE, TN 37830 OAK RIDGE, TN 37830
BILL HAYDEN

# OF REPORT COPIES: 1

IC ONTRACT / PO # : OR001
CONTACT : BILL HAYDEN

(615) -481-3920

1ASK: 2, UNITS: mg/Kg

- DANGB4,MW24,SSI DANGB4,MW24,
SSlA

WEST COMPOUND 88092254 88092255
--------------------------------- --------------- ---------------

EACID DIG SOIL NA NA
ARIUM 42.7 81.1
ADMIUM 8.ON 15.7N
CHROMIUM 27.3 49.7rEAD 4.9 21.6

I
I
I
I
I
I
I
ND - Not Detected

I



ENGINEERING-SCIENCE INC. PAGE 2
12/05/88

ANALYSIS REPORT

.ORK ORDER NUMBER: 942
OB NUMBER : ZB0000000440 APPROVED BY La Suprv
'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
-K RIDGE, TN 37830 OAK RIDGE, TN 37830
ILL HAYDEN

OF REPORT COPIES: 1

!ONTRACT / PO # : OR001
:ONTACT : BILL HAYDEN

(615) -481-3920

'ASK: 3, UNITS: mg/Kg

DANGB4,MW24,SS1 DANGB4,MW24,
SSlA

'EST COMPOUND 88092254 88092255

.18.1 PETROLEUM HYDROCARBONS 51 24
MOISTURE 9.6 8.4

D- Not Detected

2706



ENGINEERING-SCIENCE INC.* PAGE 3
12/05/88

ANALYSIS REPORT

P ORK ORDER NUMBER: 942 ____

OB NUMBER : ZB0000000440 APPROVED BY______________
WORK ORDER DATE : 09/01/88 Lab Supervisor

EREPORT 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 RIGE, TN383 OA IGET 37830

*BILL HAYDEN

#~ OF REPORT COPIES: 1

I CONTRACT / P0 # : OROOl
CONTACT : BILL HAYDEN

(615) -481-3920

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

DANGB4,MW24,SS1 DANGB4,MW24,
SS lA

tEST COMPOUND 88092254 88092255

_tENZ YL CHLORIDE ND ND
IS (2 -CHLOROETHOXY) METHANE ND ND
IS (2-CHLOROISOPROPYL)ETHER ND ND

BROMOBENZENE ND NDI ROMODICHLOROMETHANE ND ND
ROMOFORM ND ND

BROMOETHA4E ND ND
CARBON TETRACHLORIDE ND NDIHLORACETALDEHYDE ND ND
FHLORAL ND ND
CHLOROBENZENE ND- ND

- HLOROETHANE ND ND
HLOROFORM ND ND
-CHLOROHEXANE ND ND

2-CHLOROETHYL VINYL ETHER ND ND
-HLOROMETHANE ND ND

3-HLOROMETHYL METHYL ETHER ND ND
CHLOROTOLUENE ND ND
DIBROMOCHLOROMETHANE ND NDLI BROMOMETHANE ND ND
t2-DICHLOROBENZENE ND ND
113-DICHLOROBENZENE ND ND

-(,4-DICHLOROBENZENE ND ND
ICHLORODIFLUOROMETHANE ND ND

l-DICHLOROETHANE ND ND
112-DICHLOROETHANE ND ND

-m,-DICHLOROETHYLENE ND ND
WRANS-11,2-DICHLOROETHYLENE ND ND

kICHLOROMETHANE 2.2B 4.OB
1,12-DICHLOROPROPANE ND ND

I1
ND - Not Detected

I 2707



ENGINEERING-SCIENCE INC. PAGE 4

12/05/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 942

DANGB4,NW24,SS1 DANGB4,MW24,
SS1A

'EST COMPOUND 88092254 88092255

.,3-DICHLOROPROPYLENE ND ND

.,112,2-TETRACHLOROETHANE ND ND

.,1,1, 2-TETRACHLOROETHANE ND ND
'ETRACHLOROETHYLENE ND ND
.11,1-TRICHLOROETHANE ND ND
.,112-TRICHLOROETHANE ND ND
'1RICHLOROETHYLENE ND ND
"'RICHLOROFLUOROMETHANE ND ND
1RICHLOROPROPANE ND ND
'INYL CHLORIDE ND ND

ID Not Detected



I
ENGINEERING-SCIENCE INC. .PAGE 5

12/05/88

ANALYSIS REPORT

iWORK ORDER NUMBER: 942
JOB NUMBER : ZB0000000440 APPROVED BY
WORK ORDER DATE : 09/01/88 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

ICONTRACT / PO # : OR001
CONTACT : BILL HAYDEN

(615)-481-3920

ITASK: '4, UNITS: ug/Kg, GROUP 8020

DANGB4,MW24,SS1 DANGB4,MW24,
55 lAITEST COMPOUND 88092254 88092255

------------------------------ --------------- ---------------
IBENZENE N ND ND
CHLOROBENZENE ND ND
1,2-DICHLOROBENZENE ND ND
1,3-DICHLOROBENZENE ND NDI 14 -DICHLOROBENZENE ND ND
ETHYL BENZENE ND ND
TOLUENE ND ND
XYLENES ND ND

I
I

I

ND - Not Detected

I 2709
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I
I

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

I
I

I
?ercent recovery and relative percent difference for some of the

matrix spiking compounds are outside ES Laboratory acceptarce limits. AIblank spike analysis shows the laboratory -to be in control.

Results for Sample No. 88092739 are- reported on a wet weigh:

basis, since percentage moist.ure was not performed.

I
I
I
I
I
I
I
-I
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I
E S 600 BANCROFT WAYBERKELY CALIFORNIA 94710
ENGINEERING-SCIENCE, INC. (415) 548.7970

Job No.: OR001

I Client: ES Oak Ridge
Attention: Bill Hayden

Address: 710 S. Illinois Avenue
Suite F-103
Oak Ridge, Tn. 37830

I
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-SS1 CR-F 8-19-88 9-16-88
88082000 DANGB4-MW23-SSI PB-F 8-19-88 9-22-88
88082000 DANGB4-MW23-SSl 418.1 8-19-88 9-15-88 9-15-88
88082000 DANGB4-MW23-SS1 MOIS 8-19-88 8-29-88"
88082000 DANGB4-1MW23-SSI 8010 8-19-88 8-31-88 8-31-88
88082000 DANGB4-1W23-SS1 8020 8-19-88 8-31-88 8-31-88
88082001 DANGB4-MW23-SS2 BA-I 8-19-88 9-18-88
88082001 DANGB4-MW23-SS2 CD-F 8-19-88 9-16-88
88082001 DANGB4-MW23-SS2 CR-F 8-19-88 9-16-88
88082001 DANGB4-qW23-SS2 PB-F 8-19-88 9-22-88
88082001 DANGB4-MW23-SS2 418.1 8-19-88 9-15-88 9-15-88
88082001 DANGB4-MW23-SS2 MOIS 8-19-88 8-29-88
88082001 DANGB4-MW23-SS2 8010 8-19-88 8-31-88 8-31-88
88082001 DANGB4-MW23-SS2 8020 8-19-88 8-31-88 8-31-88
88082002 DANGB4-14W23-SS3 BA-I 8-19-88 9-18-88
88082002 DANGB4-MW23-SS3 CD-F 8-19-88 9-16-88
88082002 DANGB4-MI123-SS3 CR-F 8-19-88 9-16-88

* 88082002 DANGB4-MW23-SS3 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-SS3 MOIS 8-19-88 8-29-88
88082002 DANGB4-M23-SS3 8010 8-19-88 8-31-88 8-31-88
88082002 DANGB4-4W23-SS3 8020 8-19-88 8-31-88 8-31-88

I * If applicable

88-Al-DULU0317 I CL-FRM01
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CASE NARRATIVE
QUALITY CONTROL 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.

2722
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I DETECTION LIMITS
HALOGENATED VOLATILE ORGANICS

EPA-METHOD 8010I SAMPLES NO.: 88082000-88082002

Compound Detection Limits

IBenzyl chloride 0..50 ug/KG
bis( 2-chloroethoxy)methane 5.0 ug/KG
bis(2-chloroisopropyl )ether 5.0 ug/KGIBromobenzene 0.50 ug/KG
Bromodichiorome thane 0.10 ug/KG
Bromoform 0.20 ug/KG

Bromome thane 1.2 ug/KG
Carbon Tetrachloride 0.12 ug/KG
Chioroacetaldehyde 50.0 ug/KG
Chloral 50.0 ug/KG
Clorobenzene 0.25 ug/KG
Chioroethane 0.52 ug/KG
Cloroform 0.05 ug/KGII-Chiorohexane 0.50 ug/KG
2-Chioroethyl vinyl ether 0.13 ug/KG
Clorome thane 0.08 ug/KGIChioromethyl methyl ether 5.0 ug/KG
0-,m-,& p-Chlorotoluenes 0.50 ug/KG
Di bromochiorome thane 0.09 ug/KG
Dibromomethane 0.50 ug/KGI1 ,2-Dichlorobenzene 0.15 tigIKG
1 ,3-Dichlorobenzene 0.32 ug/KG
1 ,4-Dichlorobenzene 0.24 ug/KGIDichiorodifluorome thane 1.8 ug/KG
1, 1-Dichloroethane 0.07 ug/KG
1 ,2-Dichloroethane 0.03 ug/KO
1, 1-Dichioroethylene 0.13 ug/KG
trans-i ,2-Dichloroethylene 0.10 ug/KG
Dichioromethane 0.25 ug/KG
1, 2-Dichioropropane 0.04 ug/KGItrans-i, 3-Dichioropropylene 0.34 ug/KG
1,1, 2,2-Tetrachioroethane 0.03 ug/KG
1,1,1 ,2-Tetrachloroethane 0.50 ug/KGITe trachioroethylene 0.03 ug/KG
1,1, 1-Trichioroethane 0.03 ug/KG
1,1, 2-Trichioroethane 0.02 ug/KG
Trichioroethylene 0.12 ug/KGIrclrfurmtae05 gK
Trichiorofluromtane 0.50 ug/KG

*Vinyl chloride 0.18 ugIKG

The method detection limits listed are based upon the EPA method listed. DilutionI 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.

I88-Al-DULU0321 1 27 P3 DL-FRM1 I



DETECTION 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-bichlorobenzene 0.3 ug/Kg

Ethylbenzene 0.2 ug/Kg

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-F1UI 2



I
ENGINEERING-SCIENCE.INC. PAGE 1

11/03/88

ANALYSIS REPORT

IWORK ORDER NUMBER: 886 (/2
JOB NUMBER : ZB0000000440 APPROVED BY --

WORK ORDER DATE : 08/20/88 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.

ICONTRACT / PO # : OR001
CONTACT : 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

ITEST COMPOUND 88082000 88082001 88082002

MACID DIG SOIL NA NA NA
UBARIUM 51.3 51.4 27.9
CADMIUM 10.6*N 8.5*N 9.8*N
CHROMIUM 23.6 23.7 20.4

ILEAD 3.2NS 4.2N 2.6N

I
I.
I

NA- Not AnalyzedU

I
ND - Not Detected

I
275



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

ANALYSIS REPORT

IORK ORDER NUMBER: 886
FOB NUMBER : ZB0000000440 APPROVED BY'io -

IORK ORDER DATE : 08/20/88 Lab Supervisor

ZEPORT DATA: CLIENT DATA:
3S 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 # : OR001
ONTACT : BILL HAYDEN

(615) -481-3920

?ASK: 3, UNITS: mg/Kg

DANGB4-MW23-SS1 DANGB4-MW23-SS2 DANGB4-MW23-SS3
8-19-88 8-19-88 8-19-88

2EST COMPOUND 88082000 88082001 88082002
---------------------------------- --------------- --------------- ---------------

'18.1 PETROLEUM HYDROCARBONS 370 <100 <100
MOISTURE 11.7 16.1 12.3

2726



ENGINEERING-SCIENCE INC. PAGE 3

* 11/02/88

ANALYSIS REPORT

I WORK OR-DER NUMBER: 886
JOB NUMBER : ZB0000000440 APPROVED BY _______________

I WORK ORDERDATE : 08/20/88 Lab Supervisor

REPORT DATA: CLIENT DATA:
ES OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)I710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
O1AK RIDGE, TN 37830 OAK RIDGE, TN 37830
BILL HAYDEN

fltOF REPORT COPIES: 1

ICONTRACT / P0 # : OR001
CONTACT : BILL HAYDEN

(615) -481-3920

ITASK:- 4,1 UNITS: ug/Kg, GROUP 8010

DANGB4-MW23-SS1 DANGB4-MW23-SS2 DANGB4-MW23-SS3
*8-19-88 8-19-88 8-19-88

*ITEST COMPOUND 88082000 88082001 88082002
----------------------------------- --------------- --------------- ---------------
BENZYL CHLORIDE ND ND ND

IBIS (2-CHLOROETHOXY)METHANE ND ND ND
BIS (2-CHLOROISOPROPYL)ETHER ND ND ND
BROMOBENZENE ND ND NDIBROMODICHLOROMETHANE ND ND ND
BROMOFORM ND ND ND
BROMOETHANE ND ND ND

_ICARBON TETRACHLORIDE ND ND ND
CHLORACETALDEHYDE ND ND ND
CHLOR~AL ND ND ND
CHLOROBENZENE ND ND ND

ICH LOROETHANE ND ND ND
CHLOROFORM ND 0.40B 0.08B
1-CHLOROHEXANE ND ND ND

I 2-CHLOROETHYL VINYL ETHER ND ND ND
CHLOROMETHANE ND ND ND
CHLOROMETHYL METHYL ETHER ND ND NDI CHLOROTOLUENE ND ND ND
DIBROMOCHWOROMizTHANE ND ND ND
DIBROMOMETHANE ND ND ND

*1,-2-DICHLOROBENZENE ND ND ND
oi -- DICHLOROBENZENE ND ND ND
*1,4-DICHLOROBENZENE ND ND ND
DICHLORODIFLUOROMETHANE ND ND NDI1-DICHLOROETHANE ND ND ND
11,2 -DICHLOROETHANE ND ND ND
1-,1-DICHLOROETHYLENE ND ND ND
rRANS-,-2-DICHLOROETHYLENE ND ND ND

IDICHLOROMETHANE 8.4B 3.2B 5.4B
1,2-DICHLOROPROPANTE ND ND ND

27I_



ENGINEERINGSCIVEi'P T13C PGE4
11/02/88 .,--.-PG I

ANALYSIS REPORT FOR WORK ORDER NUMBER 886I

DANGB4-14W23-SS1 DANGB4-MW23-SS2 DANGB4-MW23-SS3
8-19-88 8-19-88 8-19-88

?EST COMPOUND 88082000 88082001 88082002I
-- - - ------ -------- -------- -------- -------- I

L,3-DICHLOROPROPYLENE ND ND ND
L,1,2,2TETRACHLOROETHANE ND ND ND
L,1,112-TETRACHLOROETHANE ND ND ND
?ETRACHLOROETHYLENE ND ND ND
L,111-TRICHLOROETHANE ND ND ND
t,1,2-TRICHLOROETHANE ND ND ND
?RICHLOROETHYLENE ND ND ND
PRICHLOROFLUOROMETHANE ND ND ND
£eRICHLOROPROPANE ND ND ND
IINYL CHLORIDE ND ND ND

2728



IENGINEERING-SCIENCE INC. PAGE 5

11/02/88

ANALYSIS REPORT

I WORK ORDER NUMBER: 886
JOB NUMBER : ZB0000000440 APPROVED BY _____________

IWORK ORDER DATE : 08/20/88 Lab Supdrvisor

REPORT DATA: CLIENT DATA:
ES OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)I710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
OAK RIDGE, TN 37830 OAK RIDGE, TN 37830
BILL HAYDEN

IL OF REPORT COPIES: 1
CONTRACT / PO OR001
I CON TACT :BILL HAYDEN

(615)-481-3920

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

DANGB4-MW23-SS1 DANGB4-MW23-SS2 DANGB4-MW23-SS3
*8-19-88 8-19-88 8-19-88

*TEST COMPOUND 88082000 88082001 88082002
----------------------------------- --------------- --------------- ---------------
BENZENE *ND ND ND

ICHLOROBENZENE ND ND ND
1, 2-DICHLOROBENZENE ND ND ND
,3-DICHLOROBENZENE ND ND NDI1,4 -DI CHLOROBENZENE ND ND ND
ETHYL BENZENE ND ND ND
TOLUENE 1.2 25 13IXYLENES ND ND ND

2I
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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 zample (LCS)
analyzed with these samples for the analy'-es Cadmium, Chromium, and
Barium exceeded the recommended EPA recov(.ries. All daca associated
with this batch was closely inspected and no analytical problems were
found. The initial and continuing calibration verifica-;ion standards
and blanks and precision and accuracy recoveries 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 Cadimium were within acc:eptable ranges.

273488-AlI-DULUO0176 1 CN-F RMO I
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I
E S 600 BANCROFT WAY

BERKELEY. CALIFORNIA 94710ENGINEERING-SCIENCE, INC. (415) 548.7970

I Job No.: OROO1

I Client: ES Oak Ridge
Attention: Bill Hayden

Address: 710 S. Illinois Avenue
Suite F-103
Oak Ridge, Tn. 37830

I Project: Duluth ANGB

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

Sample Preparation DataI Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.

88082099 DANGB-4-MW24-SS1 BA-I 8-24-88 9-19-88
-88082099 DANGB-4-MW24-SSI CD-F 8-24-88 9-19-88
88082099 DANGB-4-MW24-SS1 CR-F 8-24-88 9-19-88I188082099 DANGB-4-MW124-SS1 PB-F 8-24-88 10-4-88
88082099 DANGB-4-MW24-SSI 418.1 8-24-88 9-17-88 9-19-88
88082099 DANGB-4-MW24-SS1 MOIS 8-24-88 9-02-88I 88082099 DANGB-4-MW24-SSI 8010 8-24-88 9-01-88 9-1-88/9-2- 8
-88082099 DANGB-4-MW24-SS1 8020 8-24-88 9-01-88 9-01-88
88082100 DANGB-4-kIW24-SS2 BA-I 8-24-88 9-19-88
88082100 DANGB-4-MW24-SS2 CD-F -24-88 9-19-88
-88082100 DANGB-4-MW24-SS2 CR-F -24-88 9-19-88
88082100 DANGB-4-MW24-SS2 PB-F 8-24 68 10-4-88
88082100 DANGB-4-MW24-S$2 418.1 8-24-88 9-17-88 9-19-88
88082100 DANGB-4-MW24-S$2 MOIS 8-24-88 9-02-88
88082100 DANGB-4-ffW24-S$2 8010 8-24-88 9-01-88 9-1-8S/9-2-68
88082100 DANGB-4-MW'24-S$2 SJ20 8-24-88 9-01-88 9-01-88

-188082101 DANGB-4-MW24-SS3 BA-I 8-24-88 9-19-88
1 88082101 DANGB-4-MW24-S$3 CD-F 8-24-88 9-19-88

88082101 DANGB-4-MU124-SS3 CR-F 8 -24-88 9-19-88
88082101 DANGB-4-MW24-S$3 PD-F 8-24-88 10-4-88

A 88082101 DANGB-4-,MW24-S$3 418.1 8-24-88 9-17-88 9-19-68
188082101 DANGB-4-MW24-SS3 MOIS 8-24-88 9-02-88

88082101 DANGB-4-MW24-SS3 8010 8-24-88 9-01-88 9-1-88/9-2-s8I88082101 DANGB-4-MW24-S$3 8020 8-24-88 9-01-88 9-02-38

I* If applicable

88-Al-DULU0295 1 CL-F 1
A SUBSIDIARY OF THE PARSONS CORPORATION 274-1



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.5

Due to a-stispected interelement matrix interference, -all cadmium
data at levels reportable by ICP analysis (>1 mg/KG &:y wt.-)-are
potentially false rositives. this is being investigated-and

follow-up wJ-2l be provided wheu available.

1-7-42
CN-_F HOI



ENGINEERING-SCIENCE INC. PAGE

* 11/02/88

ANALYSIS REPORT

IWORK ORDER NUMBER: 908
JOB NUMBER : ZBoo00000440 APPROVED BY e-I WORK ORDER DATE : 08/25/88 Lab Supervisor

REPORT DATA: CLIENT DATA:
ES OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

_1710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
OAK RIDGE, TN 37830 OAK RIDGE, TN 37830
BILL HALDEN

I# OF REPORT-COPIES: 1

CONTRACT / PO # : OR001
CONTACT : BILL HAYDEN

1 (615)-481-3920

ITASK: 2, UNITS: mg/Kg

DANGB-4-MW24- DANGB-4-MW24- DANGB-4-MW24-
ssl SS2 SS3

ITEST COMPOUND 88082099 88082100 88082101

ACID DIG SOIL NA NA NA
BARIUM 49.0 40.2 45.9
CADMIUM 11.4N E 8.8NE 11.5N E
CHROMIUM 32.6 25.6 49.3

ILEAD 6.4N 2.8* 4.1N

2
I
I
I
I
U

* 2743



ENGINEERING-SCIENCE INC. PAGE 2

11/02/88

ANALYSIS REPORT

IORK ORDER NUMBER: 908 
ANA

rOB NUMBER : ZB0000000440 APPROVED BY (JAIS'L1YJYK
IORK ORDER DATE : 08/25/88 Lab Supervisor

ZEPORT DATA: CLIENT DATA:
IS 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
3ILL HAYDEN

1 OF REPORT COPIES: 1

ONTRACT / PO # : OR001
ONTACT : BILL HAYDEN

(615)-481-3920

"ASK: 3, UNITS: mg/Kg

DANGB-4-MW24- DANGB-4-MW24- DANGB-4-MW24-

SSI SS2 SS3
"EST COMPOUND 88082099 88082100 88082101

118.1 PETROLEUM HYDROCARBONS 150 <100 <100
MOISTURE 12.8 14.7 9.3

2744



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

ANALYSIS REPORT

I WORK ORDER NUMBER: 908
JOB NUMBER : ZB0000000440 APPROVED BY______________

IWORK ORDER DATE : 08/25/88 Lab Supervisor

REPORT DATA: CLIENT DATA:
ES OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)I710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
IOAK RIDGE, TN 37830 OAK RIDGE, TN 37830
BILL HAYDEN

11tOF REPORT COPIES: 1

CONTRACT / P0 # : OR001
ECONTACT : BILL HAYDEN

* (615)-481-3920

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

DANGB-4-MW24- DANGB-4-MW24- DANGB-4-MW24-
SS1 SS2 SS3

*TEST COMPOUND 88082099 88082100 88082101
----------------------------------- --------------- --------------- ---------------

BENZYL CHLORIDE ND ND NDIBIS (2-CHLOROETHOXY)METHANE ND ND ND
IBIS (2-CHLOROISOPROPYL)ETHER ND ND ND
BROMOBENZENE ND ND NDIBROMODICHLOROMETHANE ND ND ND
BROMOFOR4 ND ND ND
BROMOETHANE ND ND ND
,CARBON TETRACHLORIDE ND ND NDICHLORACETALDEHYDE ND ND ND

CHLORAL ND ND ND
CHLOROBENZENE ND ND ND

I CHLOROETHANE ND ND ND
CHLOROFORM ND ND ND
1-CHLOROHEXANE ND ND ND

2HLOROETHYL VINYL ETHER ND ND ND
ICHLOROMETHANE -ND ND ND

CHLOROMETHYL METHYL ETHER ND ND ND
,CHLOROTOLUENE ND ND NDIDIBROMOCHLOROMETHANE ND ND ND
DIBROMOMETHANE ND ND ND
1,2-DICHLOROBENZENE ND ND ND

*1.3-DICHLOROBENZENE ND NDnN
I14-IHLROEZEEND ND ND

DICHLORODIFLUOROMETHANE ND ND NDI11-DICHLOROETHANE ND ND ND
11, 2-DICHLOROETHANE ND ND ND
1,1-DICHLOROETHYLENE ND ND ND
TRANS-1,2-DICHLOROETHYLENE ND ND ND

EDICHLOROMETHANE 2.9B 4.3B 3.6B
U1,2-DICHLOROPROPANE ND ND ND

1 2745



ENGINEERING-SCIENCE INC. PAGE 4

11/02/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 908

DANGB-4-MW24- DANGB-4-MW24- DANGB-4-MW24-
SS1 552 SS3

'EST COMPOUND 88082099 88082100 88082101

.,3-DICHLOROPROPYLENE ND ND ND
-, 1,2, 2-TETRACHLOROETHANE ND ND ND
,1,1,2-TETRACHLOROETHANE ND ND ND
'ETRACHLOROETHYLENE ND ND ND
,1,1-TRICHLOROETHANE ND ND ND
L-,1,2-TRICHLOROETHANE ND ND ND
"RICHLOROETHYLENE ND ND ND
2RICHLOROFLUOROMETHANE ND ND ND
2RICHLOROPROPANE ND ND ND
IINYL CHLORIDE ND ND ND

2746



ENGINEERING-SCIENCE INC. PAGE 5

11/02/88

ANALYSIS REPORT

IWORK ORDER NUMBER: 908 4

JOB NUMBER : ZBoo00000440 APPROVED BY
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 HAYDEN

I# OF REPORT COPIES: 1
CONTRACT / PO # : OR001

CONTACT : BILL HAYDEN
(615)-481-3920

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

DANGB-4-MW24- DANGB-4-MW24- DANGB-4-MW24-
SS1 SS2 SS3

TEST COMPOUND 88082099 88082100 88082101
BENZENE ND ND ND

OROBENZENE ND ND ND
ICHLOROBENZENE ND ND ND

1,3-DICHLOROBENZENE ND ND NDI1,4-DICHLOROBENZENE ND ND ND

ETHYL BENZENE ND ND ND
TOLUENE 39 150 950
XYLENES ND ND ND

I
I
l
I
l
l

1 2747
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* E S 600 BANCROFT wAY 940

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

Job No.: OROOl

IClient: ES Oak Ridge
Attention: Bill Hayden

Address: 710 S. Illinois AvenueI 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

ILaboratory Client Date Date* Date Date*
SapeN.Sample ID Test collected extracted analyzed 2nd col.

88102192 DANGB3-,MW3O-SS1 AS-F 8-30-88 10-10-88I88102192 DANGB3-1,1130-SSI BA-I 8-30-88 10-20-88
88102192 DANGB3-M1rW3O-SS1 CD-F 8-30-88 10-20-88
88102192 DANGB3-1,4W0-SS1 CR-F 8-30-88 10-20-88
88102192 DANGB3-L,113O-SS1 HG-C 8-30-88 9-22-8I88102192 DANGB3-\MW3O-SS1 PB-F 8-30-88 10-20-38
88102192 DANGB3-MW3O-SS1 418.1 8-30-88 9-26-88 9-27-88
88102192 DANGB3-MNW3O-SS1 MOIS 8-30-88 9-07-88I88102192 DANGB3-LMW3O-SS1 8010 8-30-88 9-08-88 9-08-88
88102192 DANGB3-,MW3O-SS1 8020 8-30-88 9-08-88 9-08-88
88102192 DAINGI83-4130-SSI 8080 8-30-88 9-09-88 10-05-88
88102193 DANGB3-11W13-SS1A AS-F 8-30-88 10-10-88I88102193 DANGB3-M1W3O-SS1A BA-I 8-30-88 10-20-88
88102193 DANGB3-MW3O-SS1A CD-F 8-30-88 10-20-88
88102193 DANGB3-1,113O-SS1A CR-F 8-30-88 10-20-88I88102193 DANGB3-M13O-SS1A HG-C 8-30-88 9-22-88
8'8102193 DANGB3-,{1W30-SS1A PB-F 8-30-88 10-20-88
88102193 DANGB3-,MW3O-SSLA 418.1 8-30-88 9-26-88 9-27-88

-88102193 DANGB3-MW3O-SS1A MOIS 8-30-88 9-07-88I88102193 DANGB3-MW3O-SSIA 8010 8-30-88 9-08-88 9-08-88
88102193 DANGB3-MW130-SS1A 8020 8-30-88 9-08-88 9-08-88

88102193 DANGB3-MW3O-SSIA 8080 8-30-88 9-09-88 10-05-88 10-7-68

I*If applicable

88-Al-DULU0580 1 CL-FRMO01I A SUBSIDIARY OF THE PARSONS CORPORATION 21, (



EMS 600 BANCROFT WAY
BERKELEY. CALIFORNIA 94710

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

Job No. : ORO0l

Project: Duluth ANGB

Sample Preparation Data

Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.

88102194 DANGB3-MW3O-SS2 AS-F 8-30-88 10-10-88
88102194 DANGB3-MW3O-SS2 BA-I 8-30-88 10-20-88
88102i94 DANGB3-MW3O-SS2 CD-F 8-30-88 10-20-88
88102194 DANGB3-MW113O-SS2 CR-F 8-30-88 10-20-88
88102194 DANGB3-MW3O-SS2 HG-C 8-30-88 9-22-88
88102194 DANGB3-111W3O-SS2 PB-F 8-30-88 10-20-88
88102194 DANGB3-~IW30-SS2 418.1 8-30-88 9-26-88 9-27-88
88102194 DANGB3-MW1,30-SS2 MOIS 8-30-88 9-07-88
88102194 DANGB3-MW00-S52 8010 8-30-88 9-08-88 9-08-88
88102194 DANGB3-111130-SS2 8020 8-30-88 9-08-88 9-08-88
88102194 DANGB3-1MW130-SS2 8080 8-30-88 9-09-88 10-05-88
88102195 DANGB'3-MW30-SS3 AS-F 8-30-88 10-10-88
88102195 DANGB3-1MW3O-SS3 BA-I 8-30-88 10-20-88
88102195 DANGB3-MW30-SS3 CD-F 8-30-88 10-20-88
88102195 DWrGB3-1W30-SS3 CR-F 8-30-88 10-20-88
88102195 DANGB3-14W0-SS3 HG-C 8-30-88 9-22-88
88102195 DANGB3-1113O-SS3 PB-F 8-30-88 10-20-88
88102195 DANGB3-MW413O-SS3 418.1 8-30-88 9-26-88 9-27-88
88102195 DANGB3-MW3O-SS3 MOIS 8-30-88 9-07-88
88102195 DANGB3-MI130-SS3 8010 8-30-88 9-08-88 9-08-88
88102195 DANGB3-MW3O-553 8020 8-30-88 9-08-88 9-09-83
88102195 DANGB3-MW30-SS3 61080 8-30-88 9-09-88 10-05-88
88102196 DANGB3-MW!;29-SSI AS-F 8-30-88 10-10-88
88102196 DANGB3-MI129-SS1 BA-I 8-30-88 10-20-88
88102196 DANGB3-,MWv29-SS1 CD-F 8-30--88 10-20-88
88102196 DANGB3"-MW29-SS1 CR-F 8-30-88 10-20-88
88102196 DANGB3-,MW29-SS1 HG11-C 8-30-88 9-22-88
3 179 DAN=B3-1-1W29 -S 1 PB-F 8-0-8 U0-20-88

88102196 DANGB3-MW29-SS1 418.1 8-30-88 9-26-88 9-27-88
88102196 DANGB3-XWV29-SS1 MOIS 8-30-88 9-07-88
88102196 DANGB3-MW29-SS1 8010 8-30-88 9-08-88 9-08-88
38102196 DANGB3-1%129-SS1 8020 8-30-88 9-08-88 9-09-88
38102196 DANCB3-M4W29-SS1 8080 8-30-88 9-09-88 10-05-88 10-07-88

*If applicable

88-Al-DULU0580 2 CL-FRMO 1
A SUBSIDIARY OF THE PARSONS CORPORATION 27552



I
I E S 600 BANCROFT WAY

BERKELEY, CALIFORNIA 94710
ENGINEERING-SCIENCE, INC. (415) 548.7970

I
Job No.: OR001

I
Project: Duluth ANGBI

Sample Preparation Data

Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.

88102197 DANGB3-1129-S$2 AS-F 8-30-88 10-10-88
88102197 DANGB3-MW29-S$2 BA-I 8-30-88 10-20-88
88102197 DANGB3-MW29-SS2 CD-F 8-30--88 10-20-88
88102197 DANGB3-,1W29-SS2 CR-F 8-30-88 10-20-88
88102197 DANGB3-MW129-12 HG-C 8-30-88 9-22-88
88102197 DANGB3-UW29-S$2 PB-F 8-30-88 10-20-88I 88102197 DANGB3-MW29-SS2 418.1 8-30-88 9-26-88 9-27-88
88102197 DANGB3-11W29-S$2 MOIS 8-30-88 9-07-88
88102197 DANGB3-4W29-SS2 8010 8-30-88 9-08-88 9-09-88I 88102197 DANGB3-MW29-SS2 8020 8-30-88 9-08-88 9-09-88
88102197 DANGB3-1i'.29-SS2 8080 8-30-88 9-09-88 10-05-88 10-07-88
88102198 DANGB3-M29-S$3 AS-F 8-30-88 10-10-88
88102198 DANGB3-MW29-SS3 BA-I 8-30-88 10-20-88
88102198 DANGB3-MW29-SS3 CD-F 8-30-88 10-20-88
88102198 DANGB3-MIW29-S$3 CR-F 8-30-88 10-20-88
88102198 DANGB3-MW29-SS3 HG-C 8-30-88 9-22-88

I 88102198 DANGB3-Wd29-S$3 PB-F 8-30-88 10-20-88
88102198 DANGB3-MW29-S$3 418.1 8-30-88 9-26-88 9-27-88
88102198 DANGB3-MI29-SS3 MOIS 8-30-88 9-07-88I 88102198 DANGB3-MW29-S$3 8010 8-30-88 9-08-88 9-09-88
88102198 DANGB3-iW29-S$3 8020 8-30-88 9-08-88 9-09-88
88102198 DANGB3-MW29-S$3 8080 8-30-88 9-09-88 10-05-88
88102199 DANGB3-M7129-S 3A AS-F 8-30-88 10-10-88I 88102199 DANGB3-MW29-SS3A BA-I 8-30-88 10-20-88
88102199 DANGB3-MW29-SS3A CD-F 8-30-88 10-20-88
88102199 DANGB3-W29-SS3A CR-F 8-30-88 10-20-88I 88102199 DANGB3-MW29-SS3A HG-C 8-30-88 9-22-88
88102199 DANGB3-MW29-SS3A PB-F 8-30-88 10-20-88
88102199 DANGB3-MW29-SS3A 418.1 8-30-88 9-26-88 9-27-88
88102199 DANGB3-MW29-SS3A MOIS 8-30-88 9-07-88

I 88102199 DANGB3-MW29-SS3A 8010 8-30-88 9-08-88 9-08-88
88102199 DANGB3-MW29-SS3A 8020 8-30-88 9-08-88 9-09-88
88102199 DANGB3-MW29-SS3A 8080 8-30-88 9-09-88 10-05-88I
* If applicableI

88-Al-DULU0580 3 CL-FRM 01
A SUBSIDIARY OF THE PARSONS CORPORATION 27/53



E S 600 BANCROFT WAY
BERKELEY, CALIFORNIA 94710

ENGINEERING-SCIENCE, INC. (415) 48.7970

Job No.: OR001

Project: Duluth ANGB

Sample Preparation Data

Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.

88102200 DANGB3-SGD3-SSI AS-F 8-30-88 10-10-88

88102200 DANGB3-SGD3-SSI BA-I 8-30-88 10-20-88
88102200 DANGB3-SGD3-SS1 CD-F 8-30-88 10-20-88
88102200 DANGB3-SGD3-SS1 CR-F 8-30-88 10-20-88

88102200 DANGB3-SGD3-SSI HG-C 8-30-88 9-22-88
88102200 DANGB3-SGD3-SS1 PB-F 8-30-88 10-20-88
88102200 DANGB3-SGD3-SSI 418.1 8-30-88 9-26-88 9-27-88
88102200 DANGB3-SGD3-SS1 MOIS 8-30-88 9-07-88
88102200 DANGB3-SGD3-SS1 8010 8-30-.88 9-08-88 9-08-88
38102200 DANGB3-SGD3-SSI 8020 8-30-88 9-08-88 9-09-88
88102200 DANGB3-SGD3-SSI 8080 8-30-88 9-09-88 10-05-88

88102201 OANGB3-SGD3-SSIA AS-F 8-30-88 10-10-88
88102201 DANGB3-SGD3-SSIA BA-I 8-30-88 10-20-88
88102201 DANGB3-SGD3-SSIA CD-F 8-30-88 10-20-88
88102201 0ANGB3-SGD3-SSIA CR-F 8-30-88 10-20-88
88102201 DANGB3-SGD3-SSIA HG-C 8-30-88 9-22-88

38102201 DANGB3-SGD3-SSlA PB-F 8-30-88 10-20-8888102201 DANGB3-SGD3-SSIA 418.1 8-30-88 9-26-88 9-27-88
88102201 DANGB3-SGD3-SSIA MOIS 8-30-88 9-07-88
88102201 DANGB3-SGD3-SSIA 8010 8-30-88 9-08-88 9-09-88
88102201 DANGB3-SGD3-SSlA 8020 8-30-88 9-08-88 9-09-88
88102201 DANGB3-SGD3-SS1A 8080 8-30-88 9-09-89 10-05-9 -

88102202 uANGB3-3SG3-SS1 AS-F 8-30-88 10-10-88
88102202 DANGB3-3SG3-SS1 BA-I 8-30-88 10-20-88
88102202 DANGB3-3SG3-SS1 CD-F 8-.30-88 10-20-88
88102202 DANGB3-3SG3-SS1 CR-F 8-30-88 10-20-88
88102202 DANGB3-3SG3-SSI HG-C 8-30-88 9-22-88

88102202 DANGB3-3SG3-SSI PB-F 8-30-88 10-20-88
88102202 DANGB3-3SG3-SSI 418. 8-30-88 9-1-0 -27-88
88102202 DANGB3-3SG3-SS1 MOIS 8-30-88 9-07-88

88102202 DANGB3-3SG3-SSI 8010 8-30-88 9-08-88 9-09-88
88102202 DANGB3-3SG3-SSI 8020 8-30-88 9-08-88 9-09-88
88102202 DANGB3 3SG-SS1 8080 8-30-88 9-09-88 10-05-88

* If applicable

88-Al-DULU0580 4 CL-FRM01
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I
E S 600 BANCROFT WAY

BERKELEY. CALIFORNIA 94710
ENGINEERING-SCIENCE, INC. (415.) 548-7970

Job No.: OR001

I Project: Duluth ANGB

I Sample Preparation Data

L Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.

881G2203 DANGB3-3SG3-SSIA AS-F 8-30-88 10-10-88
88102203 DANGB3-3SG3-SSIA BA-I 8-30-88 10-20-88
88102203 DANGB:-3SG3-SSIA CD-F 8-30-88 10-20-88
8 10 , DANGB3-3SG3-SSIA CR-F 8-30-88 10-20-88

188102203 DANGB3-3SG3-SSIA HG-C 8-30-88 9-22-88
-88102203 DANGB3-3SG3--SS1A PB-F 8-30-88 10-20-88
88102203 DANGB3-3SG3-SS1A 418.1 8-30-88 9-26-88 9-27-88I88102203 DANGB3-3SG3-SSoA 'oOIS 8-30-88 9-07-88
88102203 DANGB3-3SG3-SSlA 8010 8-30-88 9-08-88 9-09-88
88102203 DANGB3-3SG3-SSIA 8020 8-30-88 9-08-88 9-09-8
88102203 DANGB3(F3LSS1A 8080 8-30-88 9-09-88 10-05-88

* If applicable.

88-AI-DULU0580 5 CL-FPMO 1
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I
I

CASE NARRATIVE I
QUALITY CONTROL RESULTS SUMMARY

SAMPLE NO(S).: 88102192-88102203
WORK ORDER NO.: 932

I
I
I
I

These soil samples were received at the ES Berkeley Laboratory
on 8-31-88. They were received cold and intact. I

I
I
I
I
I
I
I
I
I

2 5 I
2756 -
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ENGINEERING-SCIENCE INC. PAGE 1

11/08/88

ANALYSIS REPORT

ORK ORDER NUMBER: 932

08B NUMBER ZBO000000440 APPROVED BY_______________

WORK ORDER DATE 09/02/88 Lob Supervisor

I 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. S103EAK RIDGE, TN 37830 OAK RIDGE, TN 37830
ILL HAYDENSOF REPORT COPIES: 1

iONTRACT / PO #: OROOI

CONTACT :BILL HAYDEN

* (615) -481 -3920

L :2, UNITS: MG/KG

DANGB3-MW3O-SS1 DANGB3-MW30- DANGB3-MW3O-SS2 DANGB3-MW3O-SS3 DANGB3-MW29-SS1 DANGB3-MW29-SS2

SS1A

IEST COMPOUND a8102192 88102193 88102194 88102195 88102196 88102197ICID DIG SOIL NA NA NA NA NA NA

IRSENIC <5.ONE <5.ONE <5.ONE <5.ONE <5.ONE <5.ONE

BARIUM 64.0 58.3 45.1 32.2 58.6 43.2

ADMIUM 7.2N 10.8N 9.4N 6.1N 7.5N 7.4N

*ROMIUM 30.4 41.0 34.1 21.5 36.2 27.6

ERCURY <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

LEAD 4.5N 5.3N 7.1N 3.5N 5.8N 8.2N

I
I
I
I
I

IA A-Not Analyzed
ND - Not Detected

I



ENGINEERING-SCIENCE INC. PAGE 2

11/08/88I

ANALYSIS REPORT FOR WORK ORDER NUMBER 932

SK: 2, UNITS: MG/KG

OANGB3-MW29-SS3 DANGB3-MW29- OANGB3-SGD3-SS1 DANGB3-SGO3- DANGB3-3SG3-SS1 DANGB3-3SG3-
SS3A SS1A SS1AI

ST COMPOUND 88102198 88102199 88102200 88102201 88102202 88102203

ID DIG SOIL NA NA NA NA NA NAI
SENIC <5.ONE <5.ONE <5.ONE <5.ONE <5.ONE <5.ONE
RIUM 31.8 34.7 55.8 58.8 55.7 68.0
DMIUM 7.6N 7.1N 7.4N 9.2N 9.9N 10.7N

ROMIUM 25.3 26.0 31.8 42.8 31.0 27.9I
RCURY <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
AD 4.3N 3.4N 4.1N 5.ON 4.2N 4.1N

Not Aalyze
Not Dtecte

2758



ENGINEERING-SCIENCE INC. PAGE 3

11/08/8-8I ANALYSIS REPORT

RK ORDER NUMBER~: 932

JOB NUMBER : ZB0000000440 APPROVED BY ______________

-RK ORDER DATE :09/02/8,8 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

IAK RIDGE, TN 37830 OAK RIDGE, TN 37830

ILL HAYDEN

OF REPORT COPIES: 1

ONTRACT / PO # :OROOI
oCONTACT :BILL HAYDEN

(615)-481-3920

ASK: 3, UNITS: m~g/Kg

DANGB3-MW3O-SS1 DANGB3-MW3O- DANGB3-MW3O-SS2 DANGB3-MW3O-s53 DANGB3-MW29-SS1 DANG83-MW29-SS2

SS1A

'TEST COMPOUND 88102192 88102193 88102194 88102195 88102196 88102197

18.1 PETROLEUM HYDROCARBONS <100 <100 <100 <100 <100 <100

MOSUE7.8 778.3 10.5 9.6 9.8

ND - Not Detected

2759



ENGINEERING-SCIENCE INC. PAGE 4

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-SS1 DANGB3-3SG3-

SS3A SSIA SSIA
ST COMPOUND 88102198 881021/9 88102200 88102201 88102202 88102203

8.1 PETROLEUM HYDROCARBONS <100 <100 <100 <100 <100 <100

MOISTURE 11.4 12.7 8.1 7.9 9.5 9.3

Not Detected

27G0



ENGINEERING-SCIENCE INC. PAGE 5

11/08/88

ANALYSIS REPORT

IRK ORDER NUMBER: 932
08 NUMBER :ZBOO0000440 APPROVED BY ______________

WORK ORDER DATE :09/02/88 Lab Supervisor

I EPORT DATA: CLIENT DATA:
ES OAK RIDGE/DULUTH ANOB ES OAK RIDGE/DULUTH ANGB 134)

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

1 AK RIDGE, TN 37830 OAK RIDGE, TN 37830
ILL HAYDENI F REPORT COPIES: 1

IONTRACT / P0 # : OR001
CONTACT : BILL HAYDEN

(615)-481 -3920

!ASK: 4, UNITS: UG/KG, GROUP 8010

DANGB3-MW3O-SS1 DAiJGB3-MW30- DANGB3-MW3O-SS2 DANGB3-MW3O-SS3 DANGB3-MW29-SS1 DANGB3-MW29-552I SS1A
TEST COMPOUND 88102192 88102193 a8102194 a8102195 88102196 88102197

ENZYL CHLORIDE ND NO ND NO ND ND

U IS (2-CHLOROETHOXY)METHANE ND NO ND ND ND ND
BIS (2-CHLOROISOPROPYL)ETHER ND NO ND ND ND NDIROMOBENZENE ND NO ND ND ND ND

ROMOOICHLORO94ETHANE ND NO NO ND ND ND
IROf4OFORM ND ND NO NO NO ND
BROMOETHANE ND NO NO NO ND NDIARBON TETRACHLORIDE RD NO ND ND ND ND
HLORACETALDEHYDE ND NO NO ND ND ND

HLORAL ND ND NO ND ND ND
CHLOROBENZENE ND ND ND ND NO ND
HLOROETHANE ND ND ND ND ND ND

ENLOROFORM ND ND ND ND ND ND
I-CHLOROHEXANE ND ND ND ND ND NO

-CHLOROETHYL VINYL ETHER ND ND NO ND ND NO
fHLOROMETHANE ND ND ND NO ND NO

HLOROMETHYL METHYL ETHER ND ND ND ND ND ND
CHLOROTOLUENE ND ND ND ND NO NO
*IBROMOCHLOROMETHANE ND ND ND ND ND ND
*IBRO!4OKETHANE ND ND ND ND ND NO
42-DICHLORDBENZENE ND ND ND ND ND ND
1,3-DICHLOROBENZENE ND ND ND ND ND NOI 4-DICHLOROBENZENE NO ND ND ND ND NO

ICHLOROOIFLUOROMETHANE ND ND ND ND ND NO
1,1-DICHLOROETHANE ND ND ND ND NO NO

oi2-DICHLOROETHANE ND NO ND ND ND ND
,I CL U-R 0 E T HL fE l 1 RDu RD NDRDNDN

URANS-1,2-DICHLOROETHYLEHE ND NO NO ND ND ND
DICHLOROMETHANE 1.2B 1.3B ND 1.2B 0.94B 0.578
f2-DICHLOROPROPANE NO ND ND NO) ND ND

ND - Not Detected



ENGINEERING-SCIENCE INC. PAGE 6
11/08/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 932

DANGB3-MW3O-SS1 DANGB3-MW30- DANGB3-PW30-SS2 DANGB3-MW30-SS3 DANGB3-MW29-SS1 DANGB3-MW29-SS2

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 ND 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

N Hot Detected

262



ENGINEERING-SCIENCE INC. PAGE 7

11/08/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 932

ASK: 4, UNITS: UG/KO, GROUP 8010

DANGB3-MW29-SS3 DANGB3-MW29- DANGB3-SGD3-SSI DANGB3-SGD3- DANGB3-3SG3-SSI DANGB3-3SG3-
SS3A SS1A SS1A

TEST COMPOUND 88102198 88102199 88102200 88102201 88102202 88102203

ENZYL CHLORIDE ND ND ND ND ND ND
IS (2-CHLOROETHOXY)METHANE ND ND ND ND ND ND

B8IS (2-CHLOROISOPROPYL)ETHER ND ND ND ND ND ND
ROMOBENZENE ND ND ND ND ND ND
ROMODICHLOROMETHANE 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 ND
HIOROETHANE ND ND ND ND ND ND
HLOROFORM ND ND ND ND ND ND

-ICHLOROHEXANE ND ND ND ND ND ND
2-CHLOROETHYL VINYL ETHER ND ND ND ND ND ND
HLOROiIETHANE ND ND ND ND ND ND
HIOROMETHYL METHYL ETHER ND ND ND ND ND ND

CLRTUEEND ND ND ND ND ND
IBROMOCHLOROMETHANE ND ND ND ND ND ND
IBROMOMETHANE ND ND ND ND ND ND
,2-DICHLOROBENZENE ND ND ND ND ND ND

1,3DICHLOROBENZENE ND ND ND ND ND ND
,4.DICHLOROBF.NZENE ND ND ND ND ND ND
ICHLOROOIFLUOROMETHANE 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 NO ND ND
RANS-1,2-DICHLOROETHYLENE ND ND ND ND ND ND

,DICHLOROMETHANE ND 0.67B 1.58 2.28 5.4B 8.1B
,2-DICHLOROPROPANE ND ND NO ND ND ND
,3-DICHLOROPROPYLENE 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 ND
RICHLOROFLUOROMETHANE ND ND ND ND ND ND
ICHLOROPROPANE ND ND ND ND ND ND

VINYL CHLORIDE ND ND ND ND ND ND

'ND -Not Detected

27~



ENGINEERING-SCIENCE INC. PAGE 8

11/08/88

ANALYSIS REPORT

RK ORDER NUMBER: 932

B NUMBER :Z80000000440 APPROVED BY______________

RK ORDER DATE : 09/02/88 Lab Supervisor

PORT DATA: CLIENT DATA:

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

0 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

NTRACT / PO # : OR001

NTACT : BILL HAYDEN

(615)-481-3920

SK: 4, UNITS: UG/KG, GROUP 8020

DANGB3-MV30-SS1 DANGB3-MW30- DANGB3-MW3O-SS2 DANGB3-MW3O-SS3 DANGB3-MW29-SS1 DANGB3-MW29-SS2

SSlA

ST COM4POUND 88102192 88102193 88102194 88102195 88102196 88102197

..ZE ...NE. . .. . -- - -- - -- - ND - -- - -- - ND - -- - -- - ND - -- - -- - ND - -- - -- - -- - -- - -- -

LORENEE ND ND ND ND NDl ND

2-DCOBNZENEE ND ND ND ND ND ND

3-DICHLOROBENZENE ND ND ND ND ND ND

4-DICHLOROBENZENE ND ND ND ND ND ND

HYL BENZENE ND ND ND ND ND ND

LUENE ND ND ND 20 18 38

LENES ND ND ND ND ND ND

-Not Detected

276 4,



ENGINEERING-SCIENCE INC. PAGE 9

11/08/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 932

R ASK: 4, UNITS: UG/KG, GROUP 8020

DANGB3-MW29-SS3 DANGB3-MW29- DANGB3-SGD3-SS1 DANGB3-SGD3- DANGB3-3SG3-SS1 DANGB3-3SG3-I SS3A SS1A SSlA
TEST COMPOUND 88102198 88102199 88102200 88102201 88102202 88102203I - - - - - - -- - - - -EN. ...ENE.. .. . .. . .. .ND. .. . .. .ND. .. . .. .ND. .. . .. .ND.. ..ND..

HOENZENE ND N ND N ND ND
1,-HLOROBENZENE ND ND ND ND ND NDI ,2-DICHLOROBENZENE ND ND ND ND ND ND
,4-DICHLOROBENZENE ND ND ND ND ND ND

THYL BENZENE ND ND ND ND ND ND
TOLUENE 7.0 7.1 44 23 8.8 22IYLENES ND ND ND ND ND ND

ND NtDtce



ENGINEERING-SCIENCE INC. PAGE 10

11/08/88I

RK ORDER NUMBER: 932 ANLSSRPR

,B NUMBER ZB0000000440 APPROVED BY ______________

RK ORDER DATE 09/02/88 Lab Supervisor

PORT DATA: CLIENT DATA:I
OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

o S. ILLINOIS AVE. STE. s103 710 S. ILLINOIS AVE. STE. S103

K RIDGE, TN 37830 OAK RIDGE, TN 37830

OF REPORT COPIES: 1I

NTRACT / P0 # :OROOI
NTACT :BILL HAYDEN

(615)-481-3920I

SK: 4, UNITS: UG/KO, GROUP 8080

DANGB3-MW3O-SS1 DANGB3-MW3O- DANGB3-MW30-SS2 DANGB3-MW3O-SS3 DANG83-MW29-SSI DANGB3-MW29-SS2 I
ST COMPOUND 88102192 88102193 88102194 88102195 88102196 88102197

DRIN ND ND NO ND ND NDI
PHA-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 ND ND ND ND NDI
LORDANE ND ND ND ND ND ND

4('-DOD ND ND ND ND ND ND

41-DDE ND ND ND ND ND ND

4'-DDT ND ND ND ND ND 22
ELDRIN ND ND ND ND ND ND

DOSULFAN I ND ND ND ND ND ND

DOSULFAN 11 ND ND ND ND ND NDI
DOSULFAN SULFATE ND ND ND ND ND ND

DRIN ND ND ND ND ND ND

ORIN ALDEHYDE NA NA NA NA NA NA

PTACHLOR ND ND ND ND ND NDI
PTACHLOR EPOXIDE ND ND ND ND ND ND

PONE NA NA NA NA NA NA

THOXYCHLOR ND ND ND ND ND ND

XAPHENE ND ND ND NO 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 NO
B-1242 ND ND ND ND 0 ~ ND

3-1248 ND ND ND ND ND NO

3-1254 ND ND ND ND ND ND

8-1260 NO ND ND ND ND NDI

- Not Analyzpd
- Not Detected



I
ENGINEERING-SCIENCE INC. PAGE iiI 11/08/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 932

TASK: 4, UNITS: UG/KG, GROUP 8080

DANGB3-MW29-SS3 DANGB3-MW29- DANGB3-SGD3-SS1 DANGB3-SGD3- DANGB3-3SG3-SSI DANGBI-3SG3-

I SS3A SSiA SSIA
TEST COMPOUND 88102198 88102199 88102200 88102201 88102202 88102203

L DRIN ND ND ND ND ND NUJ
LPHA-BHC .D-- -- - -- - - -- ND--- - - -- - -D- -- - -- - -- -N_ - ---ND- N ---ND- - - D'--ND- -- - -D-ND - -- - -

BETA-BHC ND ND ND ND ND ND
ELTA-BHC ND ND ND ND ND ND

AMMA-BHC ND ND ND ND ND ND
HIORDANE ND ND ND ND ND ND

4,41-DDD ND ND ND ND ND NDI 41-DDE ND ND ND ND ND ND
,41-DDT ND ND ND ND ND ND

DIELDRIN ND ND ND ND ND ND
ENDOSULFAN I ND ND ND ND ND NDINDOSULFAN 11 ND ND ND ND ND ND
INDOSULFAN SULFATE ND ND ND ND ND ND
ENDRIN ND ND ND ND ND ND
SNDRIN ALDEHYDE NA NA NA NA NA NA

EPTACHLOR ND ND ND ND ND ND
NEPTACHLOR EPOXIDE ND ND ND ND ND ND
KEPONE NA NA NA NA NA NAIETHOXYCHLOR ND ND ND ND ND ND
OXAPlIENE ND ND ND ND ND ND
ICS-1016 ND ND ND ND ND ND
PCB-1221 ND ND ND ND ND NDECB-1232 ND ND ND ND ND ND
ICB-1242 ND ND ND ND ND ND
PCB-1248 ND ND ND ND ND NDjCB-1254 ND ND ND ND ND ND
CB-1260 ND WD ND ND ND ND

I A -Not Analzyed
ND - Not Detected
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I
I.

CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
SAMPLE NO(S).: 88082192-88082203

i
I
I
I

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

I
I
I
I
I
i
I

I

I 88-A1-DULU0246 1 2773 cN-FRMo2
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I

CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO(S).: VGC-S-0057-88
QC REPORT NO(S).: VGC-S-0057-88B

l

I
I

Percent recoveries exceed the ES Laboratory limits. A blank spike
analysis shows the laboratory to be in control.

I

I

I
I
I

I

I 88-A1-DULU0238 1 2 77 CNFRO
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I PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
SOIL

I Job No: OROO1 QC Report No.: OCP-S-0033-88
QC Sample No.: 88082193

Client: ES Oak Ridge Level (Low/Med): Low
I 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).: __ _ ,_ __ __

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.

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

4,4-DDT 5420 ND 202 112 23-134

II 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

3 Aldrin 66.1 91 87 5 43 34-132

Dieldrin 194 107 101 6 38 31-134

* Endrin 175 97 56 54* 45 42-139

4 4"-DDT 2104 50 23-134I - V I - II .v-
# Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits

RPD: I out of 6 outside limits

I Spike Recovery: 0 out of 12 outside limits

I 88-A1-DULU0275 1 2779 PT-FRM05



PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
SOIL

Job No: OROO1 QC Report No.: OCP-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).: _________

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.

Lina ne 2000 ND 68.4 103 46-127

Hert4zhlor 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 % MS % %
(ug/Kg) Rec. # Rec. # RPD # RPD I 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 out of 6 outside limits

Spike Recovery: 0 out of 12 outside limits

2780
88-Al-DULU0276 I PT-FR05



I
C"SE NARRATIVE

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

I
I
i

Relative percent difference for endrin exceed the EPA guideline in
Lhe matrix spike sample. A blank spike analysis shows the laboratory to
be in control.

I Heptachlor epoxide was inadvertently used instead of heptachlor in

the matrix spiking solution.I
Endrin aldehyde and Kepone were not recoverable because they were3 removed by the alumina column clean-up used on these samples.

I
I
I
I
I
U

I
I

I88-A1-DULU0557 I CN-FRMOI1



PESTICIDE METHOD BLANK SUMMARY

Job No.: OR001 Lab Name: Engineering Science
Lab Sample No.: Blank

Client: ES Oak RidgeI

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: 9 -7 o-
Date Analyzed (1): 10-05-88 Date Analyzed (2): 10-06-88
Time Analyzed (1): 11:26 Time Analyzed (2): 23:52
Instrument ID (1): 5890 1#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

- 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
- 88082196 10-05-88
- 88082197 10-05-88
- 88082198 10-05-88
- 88082199 10-05-88
- 88082200 10-05-88
- 88082201 10-05-88
- 88082202 10-05-88
- 88082203 10-05-88
- 88082244 10-16-88
- 88082245 10-16-88
- 88082246 10-16-88
- 88082247 10-16-88
- 88082248 10-16-88
- 88082249 10-16-88

88-A1-DULU0277 1 (82 PT-F RM0 4



IA TILE CONTINUING CAL IBRAT ION CHECK~

_IName: -_______________ Contract:___

Code: __ Case No.: ____SAS No.-;____

*trument ID: _cqarbopak___lCahbration -Date Ws):/g/

.AB FILE ID:10,1l___ Init. Calib. Dat e(s) :. /~i~ 4 /

OMPOUND RRF -RRF50 %

izyl. choride~_______ 0.08 100).00
is (2-charopthCOMy)I
*tha ne 0____________________ ;. 04 1-00 - ('o
S (2-chocA supropyl

,her ____ _____ 0:.26 100. 00
-~omben~~n ~1.*1-7 -1.*11 1-00. 00I onoi di~r'ct1n~_____ 4.54 3.-94 100.00

ow~ om3. 46 2i-99 1 Orl. 00
--amomethane- _________ 03 0-10 1-00.c0:

I rbors tetract-1ri de'__ _ 458 4.31 100. 00
loroacetaldehyde ERR fERR

hi orabenzzei,. _ __- 1,48 1_.:5?- 100.00
jLoroet'-iac-. -___ 0 8 0,48 1c:~ )00

3lo~oor -- - 4.8.9 4,23~ 100. 00
-Chor ohcx-are 1 _0t2 0-.98 100 . 00

_--cr othyl v,,,yl et0-_ :.04 1 0C). 00
):ior omnC a h,-x c..)____ 0_-49 0). -3 100l:. 00

1oontb.1 'r v1 .1,~ 0 .1'l? 1-0. 00
, ~' p*h) ot I Uenes _ 4._06 4-.~o =0*L rerIL:U orn~~tie _______ 0_.29 3'. 7? 1-00. 0

r omo m~t fhn e_______ 3._56 2.3-1 100. 00
,2D _i chloroen.ene____ 2 .72 2.72 100.00

Dich I aroberz ene 2. 42 2.-35 100.00
4Dchlonabenzene____ 2.36 -2.29 100o.00r

dic'). 1rOi I ormethance 0.-54 c:'. 00
'1-Dichlioroethane____ 2.:58 2.22 10 0.00

E2D ci rocthne_________ 3.23 2.92 100. 00
I1Dichloothylee___ 2.7~9 -2-46 100. 00

rans1l, 2di ch loroethylene -2.99 -2.49 100.-00

1chLorom t ht anem __7___1___ b. 7 -1.39 100,00
U2i-ch-loropropane____ 2.67 2.-40 100:. o

l'_i chl-ar-opropy1 f~we__ 5.*98 4.-=84 -100.* 00
- 2_Tct-~t-,1h or'oethanec 9.-09 9_=59- 100. O0-3 2 :a 1. 2: .h I - C) Pt h'- _ 4. 51 4_38 100o. 00

ac w g-oo I i 0 9 t.9 0. 00
71- ~ ~ ~ ~ ~ - 43tlo -whn Z

* ~ ~~) El.'.c.h 98~rc A-04 I 0o(:. 0.0,
i- crj Iorc'' y I :-r-, (_______j_ 4,32 4 1-6 1_00. 0o

2'r* 76~ 2. 1. -100-00

-3 Z03 i-00.o (' 0783



)TILE CONTINUING CALIBRATION CHECK

,lame: ENGINEERING SCIENCE Contract:

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

trument ID.:carbopak Calibration Date(s):_/_/8

FILE ID: RRF 50 10 q, , "

IPOUND RRF RRF5(' %D

_zene 5.93 5. 00 -15.68
-or obenzrnc 4.90 5.17 5.59
2_..Dich] ci, .obier ; - -e3.97 3.70. -6.91
:_Dich]orobenzene 4.57 5.22 14.1 7
'_Dichor obvnze 3.83 3.70 -3.51

: "yl Benzerw- 3.3'2 4.31? 32.27

__uene_ 3.79 3.70 -2.49
_enes 12.1-6 18.61 53.03

2784-
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I
EM 600 BANCROFT WAY

BERKELEY. CALIFORNIA 94710
ENGINEERING-SCIENCE, INC. (415) 548-7970

I Job No.: ORO01

I Client: ES Oak Ridge
Attention: Bill Hayden

Address: 710 S. Illinois Avenue
Suite F-103
Oak Ridge, Tn. 37830

I
Project: Duluth ANGB

Attached are the analytical reports for the soil samples received
i by this laboratory on 8-16-88.

i Sample Preparation Data

1 Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.

88081883 DANGB2-MW37-SS1 BA-I 8-15-88 9-18-88
88081883 DANGB2-MW37-SS1 CD-I 8-15-88 9-16-88
88081883 DANGB2-MW37-SS1 CR-I 8-15-88 9-16-88
88081883 DANGB2-MW37-SS1 PB-I 8-15-88 9-23-88
88081883 DANGB2-MW37-SS1 418.1 8-15-88 9-09-88- 9-11-88
88081883 DANGB2-MW37-SS1 MOIS 8-15-88 8-21-88
88081883 DANGB2-MW37-SS1 8010 8-15-88 8-23-88 8-2
88081883 DANGB2-MW37-SS1 8020 8-15-88 8-23-88 8-24-88
88081884 DANGB2-MW37-SS2 BA-I 8-15-88 9-18-88I 88081884 DANGB2-MW37-SS2 CD-I 8-15-88 9-16-88
88081884 DANGB2-MW37-SS2 CR-I 8-15-88 9-16-88
88081884 DANGB2-MW37-SS2 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-SS2 8020 8-15-88 8-23-88 8-23-88188081885 DANGB2-MW37-SS3 BA-I 8-15-88 9-18-88

88081885 DANGB2-MW37-SS3 CD-I 8-15-88 9-16-88
88081885 DANGB2-MW37-SS3 CR-I 8-15-88 9-16-88
miMj .,, -SS-) PB-I 8-, 1-8o -
8 1DANGB2-MW37-SS3 418.1 8-15-88 9-09-88 9-11-88
88081885 DANGB2-MW37-SS3 MOIS 8-15-88 8-21-88

* 88081885 DANGB2-MW37-SS3 8010 8-15-88 8-23-88 8-24-88
f 88081885 DANGB2-MW37-SS3 8020 8-15-88 8-23-88 8-24-88

If applicable

88-A1-DULU0184 1 2787 CL-FRM01
I A SUBSIDIARY OF THE PARSONS CORPORATION



E S 800 BANOROFT WAY

ENGINEERING-SCIENCE, INC. BERKELEY. CALIFORNIA194710

Job No.: ORO01l

Project: Duluth ANGBI

Attached are the analytical reports for the Soil saMples received
by this laboratory on 8-16-88.I

Sample-Preparation DataI

Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted anal'yzed 2nd col.

88081886 - DANGB2-MW37-SS4 -BA-I - 8-15-88 9-18-88
88081886 DANGB2-MW37-SS4 CD-I 8-15-88 9-16-88
88081886 DANGB2-MW37-SS4 CR-I 8-15-88 9-16-881
88081886 DANGB2-?4W37"SS4 PB-I 8-15-88- 9-23-88

88081886 DANGB2-MW37.-SS4 41. 8-15-88- 908 89-21-88
88081886 DAtGB2-MW3t-StS4 418.1 8-15-886 0- 8 -- 1-88
88081886 DANGB2-MW3.7-SS4 8010 8-15-88 8&-23-88 8-2N-88
88081886 DANGB2-.MW37-SS4 8020 8-15-88 -8-23-88 8-24-8
8808,1887 DANGB2-MW37-SS5 BA-I 8-15-88 9-18-888808887 ANG2-MW7-85 CDI 8-5-8 -9-6-8
88081887 DANGB2-MW37-SS5 CD-I 8-15-88 9-16-88
88081887 DANGB2-MW37-SS5 CR-I 8-15-88 9-16-88
88081887 DANGB2-MW37-SS5 PB-I1 8-15-88 9- 23-88 -- 18
88081887 DANGB2-MW37-SS5 418.1 8-15-88 9-988-11-88I
88081887 DANGB2-MW37-SS5 8010S 8-15-88 -8-21-88 8-48
88081887 DANGB2-MW37-SS5 8010 8-15-88 -8-23-88 8-24-8-8
88081887 DANGB2-MW39-SS5 8020 8-15-88 8-23-88 8--8
88081888 DANGB2-MW39-SS1 CA-I 8-15-88 9-18-88
88081888 DANGB2-MW39-SS1 CD-I 8-15-88 9-16-88
88081888 DANGB2-MW39-SS1 CR-I 8-15-88 9-16-88880888&MAN~a-V3 9SS1 418.-l-- --1548 ---- 949-8 --9-11-8 ---- I
88081888 DANGB2-MW39-SS1 PB- 8-15-88 --2-88
88081888 ~ DANGB2-MW39-SST 48.1 8-15-88 ---- 24-888889-11-8
88081888 DANGB2-MW3 -9-SS1 8020S 8-15-88 8-21-88 8-48

-*If applicable

88-A1-bULUO184-2 - -2788 -CL-FRMO1
A SUBSIDIARY OFTHE PARSONS CORPORATION



= e600 BANCROFT WAY
BERKELEY, CALIFORNIA 94710

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

Job No.: ORO01

Project: Duluth ANGB

Attached are the analytical reports for the soil samples received

by this laboratory on 8-16-88.

Sample Preparation DataI
Laboratory Client Date Date* Date Date*I Sample No. Sample ID Test collected extracted analyzed 2nd col.

88081889 DANGB2-MW39-SS2 BA-I 8-15-88 9-18-88
88081889 DANGB2-MW39-SS2 CD-I 8-15-88 9-16-88

I 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-MW39-SS2 418.1 8-15-88 9-09-88 9-11-88
88081889 DANGB2-MW39-SS2 MOIS 8-15-88 8-21-88
88081889 DANGB2-MW39-SS2 8010 8-15-88 8-24-88 8-24-88
88081889 DANGB2-MW39-SS2 8020 8-15-88 8-23-88 8-24-88
88081890 DANGB2-14W39-SS3 BA-I 8-15-88 9-18-88I 88081890 DANGB2-MW39-SS3 CD-I 8-15-88 9-16-88
88081890 DANGB2-MW39-SS3 CR-I 8-15-88 9-16-88
88081890 DANGB2-MW39-SS3 PB-I 8-15-88 9-23-88
88081890 DANGB2-MW39-SS3 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-SS3 8010 8-15-88 8-25-88 8-23-88
88081890 DANGB2-MW39-SS3 8020 8-15-88 8-25-88 8-25-88

* If applicable

88-Al-DULUO184 3 CL-FRMO 1
A SUBSIDIARY OF THE PARSONS CORPORATION 2789



I
I

CASE NARRATIVE

QUALITY CONTROL RESULTS SUMMARY

SAMPLE NO(S).: 88081883-88081890
WORK ORDER NO.: 856 I

I
I
I
I

These soil samples were received at the ES Berkeley Laboratory
on 8-16-88. They were received cold and intact. I

I
I

88-A1-DULU0185 1 79 CN-FRM02



fiRLY71; iEPOF

~RK OPPER NUP F!.

QRV ORDEE DATE C 08 8I/38 Lab Supervise,

tEPORT -0TA, CLIFNT DATOs

[U OAK RID.E/tULUTH ANGE E OP9 I.,,EULUTH tGE ,

710 ILLINOIS AUE. STE. S103 710 S ILLINOIS AVE. STE. S103
M OK R DGE, TN 37F80 OAK RIDG E. TH 37831
[ILL HAYDEN

,F- REPOPT Cr)P-E, F

TPSX, ?U N IT , ;9

II ! i61.,-i8i.392,)

TASK' 2 14T5 tfi S' Tl

IANGB2-fMl7-3S1 DAIGB2mi3,7-SS2 ANGB',-MV37-SS3 DAHGB2-1W7-SS4 ,AHGB2-MV37-SS5 DANB2fl39-SS1
6-15-8e -15-88 8-15-88

-EST COfPOUND 88061883 '8081884 88081S85 88081886 88081887 8081888

_SIC RIG SO!L _MA 0. Nq 14.
BARIUM, 75.0 52.5 32.0 34 5.3 4 61.2CA.DM'IUM' 13.30;t 12.2*F "1.5*1 11 ,2*Hi *N 11.00*

I .HP0I hJ 37 24.6 29. 6 27.8 23.6 23.1
LED 4.2 3. 2.0 4.0S 3.4 4.1

I

A- Not Analyzed

791
- -Not ~tc~



WIT

E-15-H., -5

:!If D!G S OI I r

-"1U !? • :!' * .t::U OB ML NI

A - Not Analyzed

-2 7 29 2



VORF ORDEP NUMIBEIC V'
IJB tIUf1ER = EOOO,,A440 'PPROUE[. B
_VRt ORDER OATE " 2 il]lcq Lab SIJperv!or

REPORT W Th: fLIENT VOTA:I OAK RflGE/1ILb'TH AF~i E: W UDGE/DULUTH INB 14
710 S. ILLINOIS AJE. STE. S03 71' S. ILLNOIS UE, STE SIOI-OAF RID'GE. TF 7730PAK OR-114bE. TH 378;A)
BILL HAYDEN

0 OF REPRT COIES: i

T RS: i, UIMTS' r,,,h ;

SDiGB2- 7-S~i DOGB2-MW37-SS2 Df'2-{ ,V3-SS3 {',I4 G2-0Li7-SS4 OANGB2-1U7-S5 A ONQ2-t SSI
I-1588 S-15-88 8-15-88 8-15-8 8-5-88 8-15-88

TEST 1O0,PUND 88081883 88081884 38081885 88081886 88081887 88081888E

I

I n18,1 o PETROLEUM! HYDFOERREONS <)0,00 4 o00o < 100 100 <io0
MC IISTBIE I. 1. 8 14.8 .4 q.9 11.7

II
I

I
I

I :

I
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mU

0FO ORDERP HtPtIZEP
Nl , 1UMBER : ZO)00044') APFROUE £t. - _

QOK ORDER DATE ; 00/16/8 Lab Supervisor

REPORT OATRt CLIEFt DATA:
_ES ODE' RIDGE/DULUTH AllGB - ES OA[ RIDGE/DULUH ANG. f 341

710 3. ILLINOIS AVE. STE SIO; 10.I S. ILLINO!S AIE STE. St03
lOAF RIDGE, T,4 7;;0 Ph~: RIUSE. TA ~
*BILL HAYDEN

t O Er'CF COPIE."

COST / AM:
' .OFTPC" Wdl~u V:'nc;m !61.I,-4Gl-392O

.... ;4 UNITS: tcIKr, SROV ,
liD GHG -11Q37- 551ODqGE2-MU37-SS2n ?'' "n... N: 3-S3ON ,Y3-S DNS-f3-S DNB -113-

-15-88 0-i-8E 8-15-88 F-15-88 8"15"88 8-15-88
TEST COP0UND 8508188 8881884 8801885 88081886 E.808187 88O8188

L YL C LORIDE N NO NO NLI N ND

*81 f2-CHLOROISOPRuPYLIETER FI NO .N
U B ROMO ENZE E IM ND No ND H D

iROMODICHLOROMETHANE NO No ND NN) NO
BROlGFOR11 ND N D po ND N..

N DOfl ETH I, NO D ND ND 0D
C OO . TETRACHL61("I N C' ND VID V

-CHLORACETALDEMDE H,, N D ND ]MO 0'
.LO:.: HE) Pt' )qO ND F
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I
CASE NARRATIVE

QUALITY CONTROL RESULTS SUMMARY
Samples No.: 88081877-88081879
Samples No.: 88081883-88081890
Samples No.: 88081938-88081942
Samples No.: 88082000-88082002I

I
I

Il 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
::.pike recovery for Cadmium were within acceptable ranges.

I

I
I

I
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ENGINEERING SCIENCE page I o~f 5
Priority Pollutant Analysis

Base Neutrals - SW 8270
Matrix: So'il

Date Received: August 16, 1988 Work Order: 856IDate Reported: October 215, 1988 Job Number: OROOI

FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Aye, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88081883 88081884
Sample No. : DANGB2-MW37-SS1 DANGB2-MW37-5S2
Date Sampled: 8-15-88 8-15-88ITime Sampled: 1:55 13:28
Date Extracted: 8-1"S-88 8-25-88
Date Analyzed: 10-01-88 10-01-88
Percent Moisture: 14 11

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)

ug/1kg ug/kg ug/kg
I- Di---- --o ----ben-- --- -- ---3- -- - -- --ND-- - -- --ND-- -

,4-Dichlorobenzene 3330 NO NO

Hexachloroethane 330 N4D ND
Bis(2-chloroethyl )ether 330 ND N11D
1 ,2-Dichlorobenzene 330 ND NDIN-Nitrosodimethylamine 330 NO NO
Bis(2-chloroisopropyl)ether- 330 ND ND
N-Nitrosodi-n-propylamine 330 ND NDIHexachiorobutediene 330 ND ND
1 ,2,4-Trichlorobenzene 330 ND NO
Nitrobenzvene 330 ND ND
Isophorone 330 NO NO
Naphthalene 330 NO ND
Bis(2-ohloroetho.,.y)methane 330 NO ND
2-Chloronaphthalene 330 NO ND0IHexachlorocyclopentadiene 330 NO NO
Acenaphthylene 330 ND NO
Acenaphthene 330 ND NDIDimethyl'phthalate 330 NO ND
2L-G-Dinitrotoluene 330 NO ND
Fluorene 330 ND NO
2,4-Dinitrotoluene 330 N4D ND

Diethyl phthalate 330 ND NO
N-Nitrosodiphenylemine 3730 ND ND

290



I
Priority Pollutant Analysis page 2 of S

Base Neutrals - SW 8270
Matrix: Soil
(continued)I

Date Received: August 16, 1988 Work Order: 856
Date Reported: October 25, 1988 Job Number: OR0II

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

Oak Ridge, TN 37830

Lab Number: 88081883 88081884
Sample No.: DANGB2-MW37-SSI DANGB2-MW37-SS2
Date Sampled: 8-15-88 8-15-88
Time Sampled: 12:55 13:28
Date Extracted: 8-25-88 8-25-88
Date Analyzed: 10-01-88 10-01-88 I
Percent Moisture: .14 11

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/lkg ug/kg ug/kg

Phenanthrene 330 NO ND
Anthracene 330 ND ND
Di'buty! phthalate 330 ND ND
Fluoranthene 330 MD ND I
4-Chlorophenyl phenyl ether 330' ND ND
Pyrene 330 NO ND
Butyl Benzyl phthalate 330 ND ND
Bis(2-ethylhexyl) phthalate 330 ND ND
Chrysene 330 ND ND
4-Br-mophenyl pheny! ether 330 ND 'ND
Benzo(a)anthracene 330 NO ND
Di-n-octylphthalate 330 ND ND
Benzo(b)fluoranthene 330 ND ND
Benzo(k)fluoranihene 330 NO NO
Benzidine 2000 NO ND
3,3'-Dichlorobenzidine 660 NO ND
Benzo(a)pyrene 330 ND ND
Indeno( 1 ,2,3-cd)pyrene 330 ND 'ND
Dibenzo(a,h)anthracene 330 NO ND
Benzo(ghi)perylene 330 NO ND
Benzyl Alcohol 660 ND ND

2,810~



NPriority Pollutant Analysis Page 3 of 5
Base Neutrals - SW 8270

Matrix: Soil'

(continued)

Date Received: August 16, 1988 Work Order: 856IDate Reported: October 25, 1988 Job Number: OR001

For: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 71-0 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88081883 880818841Sample No.: DANGB2-MW37-SS I DANGB2-MW37-SS2
Date Sampled: 8-15-88 8-15-88
Time Sampled: 12:55 13:28IDate Extracted: 8-25-88 8-25-88
Date Analyzed: 10-01-88 10-01-88
Percent Moi-sture: 14 11

SCompound Detection Analytical Results
Limits (dry weight)
ug/k"g ug/k"g .. ug/kg

Acetophenone -*ND ND
Aniline - ND ND
4-Aminobiphenyl -*NO ND
4-Chloroanil'-ne 660 NO ND
1-Chloronaphthalene -- * 0 ND
Dibenzofuran 330 NO NDIp-Dimethyl-aminoazobenzene -*ND ND
7,12-Dimethylbenz(a)anthracene -*ND ND
a-,a-Dimethylphenethylamine -*NO NDIDiphenylami-ne -*NO ND
1 ,2-Diphenyihydrazine ND NND
Ethyl methanesulfonate -*ND ND
3-Methylcholanthrene -*NO ND

Methyl methanesulfonate -*ND ND
2-Methylnaphthalene 330 ND ND
l-Naphthylamirne -*ND NOI2-Naphthyl-amine - ND ND
2-Nitroani-line 1600 NO ND
3-Nitroanil-ine 1600 ND NOI4-Nitroaniline 1600 ND ND
N-Nitroso-di-n-butylamine -*ND ND
N-Nitrosop-iperidine -*ND ND

zflPentachlorobenzene - ND ND
Pentachloron-i-trobenzene -*ND ND
Phenacetin -*NO NO
2-Pi;,coline -- N ND
Pronamide -*ND ND

1,2,4,5-ietrachlorobenzene -*NO ND

+ EPA has not yet determined detection limits for these compounds.

IA



Priorit- Pollutant Analysis page 4 of S
Pesticides and PCBs - SW 8270

Matrix: Soil

Date Received: August 16, 1988 Work Order: 8S6
Date Reported: October 25, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

Lab Number; 88081883 88081884
Sample No.: DANGB2-MW37-SSI DANGB2-MW37-SS2
Date Sampled: 8-15-88 8-15-88
Time Sampled: 12:55 13:28
Date Extracted: 8-25-86- 8.25-88
Date Analyzed: 10-01-88 10-01-88
Percent Moisture: 14 11

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
Ug/kg ug/kg ug/kg

Alpha-BHC -- * NO ND
Gamma-BHC -- NO Nf0
Beta-BHC 660 NO ND
Heptachlor 330 ND NO
Delta-BHC 500 N No
Aldrin 330 NO NO
Heptachlor epoxide 330 NO NO
Endosulfan I -- * NO NO
Dicldrin 50 ND ND
4,4'-DDE 1000 NO NO
Endrin -- * NO ND
Endosulfan Ii -- * NO NO
4,4'-DDD 500 NO NO
4,4'-DDT 830 ND NO
Endosulfan Sulfate 1000 NO NO
Endrin aldehyde -- * NO ND
Endrin Ketone -- * ND ND
Chlordane 2000 ND ND
Methoxychlor -- * NO NO
Toxaphene 2000 NO NO
Aroclor-1016 2000 NO NO
Aroclor-1221 2000 ND NO
Aroclor-1232 2000 NO NO
Aroclor-1242 2000 NO NO
Aroclor-1248 2000 NO NO
Aroclor-1254 2000 NO 14D
Aroclor-1260 2000 NO NO

* EPA has not yet determined detection limits for these compounds.

281.2



I
Priority Pollutant Analysis page S of S
Acid Extractables -- SW 8270

Matrix: Soil

Date Received: August 16, 1988 Work Order: 856
Date Reported: October 25, 1988 Job Number: ORO0I

FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address:7?0 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830I
Lab Number: 88081883 88081884
Sample No.: DANGB2-MW37-SS1 DANGB2-MW37-SS2
Date Sampled: 8-15-88 8-15-88
Time Sampled: 12:55 13:28
Date Extracted: 8-25-88 8-25-88
Date Analyzed:. 10-01-88 10-01-88

Percent Moisture: 14 11

Compound Detection ANALYTICAL RESULTSI Limits (dry weight)
ug/kg ug/kg ug/kg

3 2-Chlorophenol 330 ND ND
2-Nitrophenol 330 NO NO
Phenol 330 ND ND
2,4-Dimethylphenol 330 ND ND

2,4-Dichlorophenol 330 NO ND
2,4,6-Trichlorophenol 330 ND ND
4-Chloro-3-methylphenol 660 ND ND
2,4-Dinitrophenol 1600 NO ND
2,6-Dichlorophenol -- + ND ND
2-Methyl-4,6-Dinitrophenol 1600 NO ND
Pentachlorophenol 1600 ND ND

4-Nitrophenol 1600 NO NO
Benzoic Acid 1600 NO NO
2-Methylphenol 330 ND ND

I 3- & 4-Methylphenol 330 ND ND
2,3,4,6--Tetrachlorophenol -- * NO ND3 2,4,5-Trichlorophenol 330 No ND

Analyst Laboratory Supervisor

I EPA has not yet determined detection limits for these compounds.

B = 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 clientexpense.

I 2 I13



ENGINEERING SCIENCE page I of 5
Priority Pollutant Analysis

Base Neutra1s - SW 82-70
Miatrix: Soil

Date Received: August 16, 1988 Work Order: 856
Date Reported: October 25, 1988 Job Number: OR0OI

FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mir. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88081885 88081886
Sample No.: DANGB2-M'W37-SS3 DANGB2-[HW37-SS4
Date Sampled: 8-15-88 8-15-88
Time Sampled: 13:26 13:22
Date Extracted: 8-25-88 8-25S-88
Date Analyzed: 10-01-88 10-03-8
Percent Mloisture: Is 8

Compound Detection ANALYTICAL RESULTS
L imits1 (dry weight)
ug/kg ug/k"g ug/kg

1 - Dichlorobenzene -- -- -- -- -- -- -- -- -- -- -- --ND-- --ND--
1 ,4-Dichlorobenzene 330 ND ND
HexaDchlorobehane 330 ND ND
Bis(2chloroethylnetr 330 ND ND
Bis(2-ichloroehleer 330 N D NO
N,-itoo zeth mne 330 ND0 ND
B-i(2cooisorethyi er 330 ND0 ND
Ni-troo-npropylminer 330 ND ND
Hexachr5odiutadiene mi 330 ND ND
1 ,2,4-Triorobenene 330 .ND ND
Ni,4Trenzene zen 3370 ND NO
Nisoroezne 330 ND ND
Naophhalne 330 ND ND
Bis(phthloetne meh 330 ND ND0
B2-chloroethleneth 330 ND NO
Hexchloroaychlente e 330 ND ND
Aeachooylen'ai 330 ND ND
Acenaphthyene 330 ND ND
Dceamehphthalat 330 ND ND
,Diitro ptolate 330 ND ND
1,-uorneirtlun 330 ND ND
2,4-Dinitooun 330 ND N
2Diylpthatlate 3.30 NO ND
D-ithylophh lae n 3~30 NO NO

Hexachiorobenzene 330D NO NO



Priority Pollutant Analysis page 2 of 5
Base Neutrals5 - SW 8270

M1atrix: Soil
(continued)

Date Received: August 16, 1988 Work- Order: 86
DaeReported: October 25, 1988JoNubr R0

IFOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88081885 88081886
Sample No.: DANGB2-MW37-SS3 DANGB2-MW37-SS4IDate Sampled: 8-16-88 8-15-88
Time Sampled: 13:26 13:22
Date Extracted: 8-25-88 8-25-88
Date Analyzed: 10-01-88 10-03-88

Percent Moistur-e: 15 8

Compound Detection ANALYTICAL RESUL1S
Limits (dry ueight)
ug/kg ug/kg ug/kg

Phenanthrene 330 ND ND
Anthracene 330 ND ND
Dibutyl phthalate 330 ND ND
Fluoranthene 330 NO NDI4-Chlorophenyl phenyl ether 330 ND ND
Pyrene 330 ND ND
Butyl Benzyl phthalate 330 ND ND
Bis5(2-ethylhexyl) phthalate 330 ND ND
Chrysene 330 ND NO
4-Bromophenyl phenyl ether 330 NO ND
Benzo(a)anthracene 330 ND NO
Di-n-octylphthalate 330 ND ND
Benzo(b)fluoranthene 330 NO NO
Benzo(k)fluoranthene 330 ND NDIBenzidine 2000 NO ND
3,3'-Dichlorobenzidine 660 ND ND
Benz-o(.a)pyrene 330 NO NDIIndeno( 1,2 ,3-cd )pyrene 330 ND ND
Dibenzo(a,h)anthracene 330 KID ND
Benzro(ghi)perylene 330 ND ND
Benzyl Alcohol 660 ND ND

215



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

Matrix: Soil
(continued)

Date Received: August IS, 1988 Work Order: 856
Date Reported: October 25, 1988 Job Number: DR801

For: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 68031885 88081886
Sample No.: DANGB2-MW37-SS3 DANG82-MW37-SS4
Date Sampled: 8-15-88 8-15-88
Time Sampled: 13:26 13:22
Date Extracted: 8-25-88 8-25-88
Date Analyzed: 10-01-88 10-03-88
Percent Moisture: Is 8

Compound D-etection Analytical Results
Limits (dry weight)
ug/kg ug/kg ug/kg

Acetophenone -- * NO NO

Aniline -- * ND ND

4-Aminobiphe-y! -- NO NO
4-Chloroaniline S6 ND ND
1-Chloronaphthalene -- * NO NO
Dibenzofuran 330 ND NO
p-Dimethylaminoazobenzehe -- * NO ND
7,12-Dimethylbenz(a)anthracene -- * NO NO

a-,a-Dimethylphenethylamine -- * ND ND
Diphenylamine --- ND ND
1,2-Dipheny-lhydrazine -- * ND ND
Ethyl methanesulfonate -- * NO NO

3-Methylcholanthrene -- * NO NO
Methyl methanesulfonate -- * ND ND
2-Methyinaphthalene 330 NO NO
1-Naphthylamine -- * ND ND
2-Naphthyiamine -- * ND ND

2-Ni-troaniline 1600 ND NO
3-Nitroaniline 1600 NO NO
4-Nitroaniline 1600 ND NO
N-Nitroso-di-n-butylamine -- * ND ND
N-Nitrosopiperidine -- * NO NO

Pentachlorobenzene -- * ND ND
Pentachloronitrobenzene -- * NO NO
Phenacetin -- * NO ND
2-Picoline -* ND NO
Pronamide -- * ND NO
,2,4,S-Tetrachlorobenzene -- * ND ND

* EPA has not yet determined detection limits for these compounds.



I
Priority Pollutant Analysis page 4 of 5

Pesticides and PCBs - SW 8270
Matrix: SoilI

Date Received: August 16, 1988 Work Order: 856
Date Reported: October 25, 1988 Job Number: OR0@!

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

Oak Ridge, TN 37830

Lab Number: 88081885 88081886
Sample No.: DANGB2-MW37-SS3 DANGB2-MW37-SS4I Date Sampled: 8-15-88 8-15-88
Time Sampled: 13:26 13:22
Date Extracted: 8-25-88 8-25-88
Date Analyzed: 10-01-88 10-03-88
Percent Moisture: Is 8

Compound Detection ANALYTICAL RESULTSILimits (dry weight)
ug/kg ug/kg ug/kg

Alpha-BHC -- * NO NO

Gamma-BHC -- " NO NO

Beta-BHC 660 NO NO

Heptachlor 330 NO NO
Delta-BHC 500 NO NO
Aldrin 330 NO ND
Heptachlor epoxide 330 NO NO
Endosulfan I -- * NO ND
Dieldrin 50 •ND ND
4,4'-DDE 1000 NO ND
Endrin -- 4 D ND.

Endosulfan Ii -- * ND NO
4,4'-DDD 500 ND NO
4,4'-OOT 830 ND NO

I Endosulfan Sulfate 1000 ND NO
Endrin aldehyde -- * NO NO
Endrin Ketone -- * ND NOI Chlordane 2000 NO NO
jMethoxychlor -- * ND ND

Toxaphene 2000 ND ND
Aroclor-1016 2000 NO NO
Aroclor-1221 2000 NO NO
Aroclor-1232 2000 NO NO
Aroclor-1242 2000 ND NOI Aroclor-1248 2000 NO ND
Aroclor-1254 2000 NO NO
Aroclor-1260 2000 NO NO

, EPA has not yet determined detection limits for these compounds.

* 23917



I
Priority Pollutant Analysis page S of S

Acid Extractables -- SW 8270!
Matrix: Soil

Date Received: August 16, 1988 Work Order: 856

Date Reported: October 25, 1988 Job Number: OR00l

FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden

Address:710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88081885 88081886

Sample No.: DANGB2-MW37-SS3 DANG2-MW37-SS4

Date Sampled: 8-15-88 8-15-88

Time Sampled: 13:26 13:22

Date Extracted: 8-25-88 8-25-88

Date Analyzed: 10-01-88 10-03-88

Percent Moisture: Is 8

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)

ug-/kg ug/kg ug/kg

2-Chlorophenol 330 ND NO

2-Nitrophenol 330 NO ND

Phenol 330 NO NO

2,4-Dimethyiphenol 330 ND ND

2,4-Dichlorophenol 330 NO NO
2,4,6-Trichlorophenol 330 NO NO

4-Chloro-3-methylphenol 660 ND ND

2,4-Dinitrophenol 16800 ND NO

2,6-Dichlorophenol -- 1 ND ND

2-Methyl-4,6-Dinitrophenol 1600 ND NO

Pentachlorophenol 1600 NO NO

4-Nitrophenol 1600 ND ND

Benzoic Acid 1600 NO NO

2-Methylphenol 330 ND NO

3- & 4-Methylphenol 330 NO ND

2,3,4,B-Tetrachlorophenol -- * ND ND

2,4,5-Trichlorophenol 330 ND ND

Analyst Laboratory Supervisor

EPA has not yet determined detection limits for these compounds.

B = 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.

288



ENG1NEERIN; SCIENCE page I of 5
Priority Pollutant Analysis

base Neutrals - SW-8270

I Matrix: Soil

Dae Received: August 16, 1988 Work Order: 856
Date Reported: December 9, 1988 Job Number: ORO0l

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

ILab Number: 88081887 88081889
Sample No.: DANGB2-MW37- DANGB2-MW39-

S55 SS2
Date Sampled: .8-15-88 8-15-88

-Time Sampled: . 13:28 16:42
Date Extracted: 10-88 10288

*Date Analyzed: 11-02-88 1-28
*Percent Moisture:. 10 13

*Compound Detection ANALYTICAL RESULTS
*Limits (dry weight)

ug/kg ug/kg ug/kg

-- 1, -Dic -- -- ---o---oben- -- ---en-- ---330-- ---ND- ---ND-
* -1,3-Dichlorobenzene .330 -ND ND

Hexa-Dchloroeane 330 ND ND
* Bxa2chloroethyete 330 -ND ND
* 1,2-chloroenzye er .330NDD

* - irsamehl n 33 ND ND
~I -2Zch'oroisopzpyete 330 ND ND
N-itrosoti-n-prylaine 330 ND ND

Hexa(2clorouaieneop'~ele 3 30 ND ND
-N - tr i -n-roen1zaene 330 ND ND
Hexacroronze iee 330 ND ND

Z s4phrnei 1o be n 330 ND ND
Naphthalene 330NDD

UBs(2hloroethx ehn 330 ND N
* -hoaphthalene 330 ND ND

Hexachlorocyclopentadiene 330 ND ND
*Acenaphthylene 330 ND ND
Acenaphthene 330 ND ND
Dimethyl pnthalate 330 ND ND
2,6-Dinitrotoluene 330 ND ND
-lorene 330 ND ND

2,-iirtlee330 ND ND
Di-ethyl phthalatL-e 330 ND ND
*N-N itrosodiphenylamine 330 ND ND
Hexach-'orobenzene 330 ND ND



FIAilrity Poliutant Analysis page 2 of 5
Base Neutrals*- SW 8270

Matrix: .,oiL
(continued)

)ate Received: August 16, 1988 Work Order: 856
)ate Reported: December 9, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

,ab Number: 88081887 88081889
Sample No.: DANGB2-MW37- DANGB2-MW39-

SS5 SS2

- ate Sampled: 8-15-88 8-15-88
'ilnr Sampled: 13:28 16:42

Oate Extracted: 10-28-88 10-28-88 I
- ate Analyzed: 11-02-88 11-02-88
?ercent Moisture: 10 13

'ompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

?henanthrene 330 ND ND
Anthracene 330 ND ND
JiDutyl phthalate 33u ND ND
ziuoranthene 330 ND ND
4-Chiorophenyl pqenyl ether 330 ND ND
Pyrene 330 ND ND
=utyl Benzyi phthalate 330 ND ND
5is(2-ethylhexyl) phthalate 3-30 ND ND

:nrysene 330 ND ND
*--Bromophenyl phenyl ether 330 ND AD
6enzo(a)anthracene 330 ND ND
Di-n-octylphthalate 330 ND ND
Zlenzo(b)fluoranthene 330 ND ND I
3enzo(k)fluoranthene 330 ND ND
Benzidine 2000 ND ND
:;,3'-Dichiorobenzidine 660 ND ND
6enzo(a)pyrene 330 ND ND
indeno(1,2,3-cd)pyrmene 330 ND ND
)ibenzo(a,h)anthracene 330 ND ND
3enzo(ghi)perylene 330 ND ND
Benzyi. Alcohol 660 ND ND

232~i



I

I Priority Pollutant Analysis Page 3 of 5
Ba.se Neutrals - SW 8270

Matrix: Soil
(continued)

Date Received: August 16, 1988 Work Order: 856I Date Reported: December 9, 1988 Job Number: ORO0l

For: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
* Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

* Lab Number: 88081887 88081889
* Sample No.: DANGB2-MW37- DANGB2-MW39-

SS5 SS2
Date Sampled: 8-15 -88 8-15-88I Time Sampled: 13:28 16:42
Date Extracted: 10-28-88 10-28-88
Date Analyzed: 11-.02-88 11-02-88
Percent Moisture: 10 13

Compound Detec.tion Analytical Results
Limits (dry weight)
ug/kg ug/kg ug/kg

Acetophenone --- ND ND

lAniline -- , ND ND
C-Aminobiphenyl -- * ND ND
4-Chloroaniline 660 ND ND
I-Chloronaphthalene -- * ND ND
Dibenzofuran 330 ND ND
p-Dimethylaminoazobenzene -- A ND ND
7,12-Dimethylbenz(a)anthracene -- , ND ND
a-,a-Dimethylphenethylamiie -- ND ND
Diphenylamine --- ND ND
1,2-Dipheny"hydrazine -- , ND ND
-Ethyl methanesulfonate -- * ND ND
3-Methylcholanthrene -- , ND ND
Methyl methanesulfonate -- , ND ND
2-Methylnaphthalene 330 ND ND
1-Naphthylamine ND ND
2-Naphthylamine -- * ND ND
2-Nitroaniline 1600 ND ND
3-Nitroaniline !600 ND ND
4-Nitroaniline 1600 ND ND
N-Nitroso-di-n-'utylamine -- , ND ND

EN-Nitrosopiperidine - ND ND
- Pentachlorobenzene -- , ND ND

Pentachloronitrobenzene -- k ND ND
Phenacetin --- * ND ND

I 2-picoline -- , ND ND
Pronamide -- , ND ND
1,2,4, b-Tetrachlorobenzene -- , ND ND

EPA has not yet determined detection lamits for these compounds.

* 2 1



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

Matrix: Soil

late Received: August 16, 1988 Work Order: 856
Date Reported: December 9, 1988 Job Number: OR001

'OR: ES:Oak Ridge/Duluth ANGB ATTN:Mr. Bill Hayden
.iodress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, "IN 37830

.,ab Number: 88081887 88081889
Z.am:ie No.: DANGB2-HW37- DANGB2-MW39-

SS5 SS2
sae Sampled: 8-15-8; 8-15-88
Time Sampled: 13:28 16:42 I
',ate Extractea: 10-28-88 10-28-88
)ate Analyzed: 31-02-88 11-02-88
e'ercent Moisture: 10 13

Zompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

%lpha-BHC -- , ND .ND
3amma-BHC -- k ND ND
Beta-BHC 660 ND ND
Heptachlor 330- ND ND
Delta-BHC 500 ND ND
Aldrin 330 ND ND

Heptachlor epoxide 330 ND ND
Endosulifan I -- * ND ND
Dieldrin 500 ND ND
4,4'-DDE 1000 ND ND
£ndrin -- , ND ND
Endosulfan II -- s ND ND
=,4'-DDD 500 ND ND
=4'-DDT 830 ND ND
Endosulfan Sulfate 1000 ND ND
Endrin aldehyde -- , ND ND
Endrin Ketone -- , ND ND
Chlordane 2000 ND ND
lethoxychlor -- , ND ND

.oxaphene 2000 ND ND
Arocior-10±b 2000 ND ND
Aroclor-1201 2000 ND ND
Aroclor-1232 2000 ND ND
Aroclor-1232 2000 ND ND
Iroclor-1248 2000 ND ND

Aroclor-1254 z000 ND ND
Arocior-1260 21)00 ND ND

* EPA has not yet determined detection l.mits for these compounds.

28 2



Priority Pollutant Analysis page 5 of 5
Acid Extractables -- SW 8270

Matrix: Soil

Date Received: August 16, 1988 Work Order: 856I Date Reported: December 9, 1988 Job Number: OR001

FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
iAddress:710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

I Lab Number: 88081887 88081889
Sample No.: DANGB2-MW37- DANGB2-MW39-

SS5 SS2
I Date Sampled: 8-15-88 8-15-88

Time Sampled: 13:28 16:42
Date Extracted: 10-28-88 10-28-88
Date Analyzed: 11-02-88 11-02-88
Percent Moisture: 10 13

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

I2-Chlorophenol 330 ND ND
*2-Nitrophenol 330 ND ND

Phenol 330 ND ND
2,4-Dimethylphenol 330 ND ND

-I 2,4-Dichlorophenol 330 ND ND
-I 2,4,6-Trichlorophenol 330 ND ND

4-Chloro-3-methylphenol 660 ND ND
2,4-Dinitrophenol 1600 ND ND

I2,6-Dichorophenol --R ND ND
2-Methyl-4,6-Dinitrophenol 1600 ND ND

i Pentachlorophenol 1600 ND ND
1I-Nitrophenol 1600 ND ND
- Benzoic Acid 1600 ND ND

2-Methylphenol 330 ND ND
3- x 4-Methylphenol 330 ND ND
2,3,I,b-Tetrachiorophenol -- k ND ND
2,4,5-Trichlorophenol 330 ND ND1

Analyst Laboratory Supervisor

, EPA has not yet determined detection limits for these compounds.

I B 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.

1 28 3



ENjI E: YN il:1EN: pacje 1 c. L

b~ase Noutrals - SW 8270

at -Received-: August 16, 1988 Work Order: 856
.)ate Reported: December 9, 1988 Job Number: ORO0l

-'CR: ES:Oak Ridge/Duluthi ANGB ATTN: Mr. Bill Hayden
.ddres!3: 710 S. Illinois Ave, Suite F-103

Olak Ridg~e, TN 378.30I

Lab Number: 8808188$ 88081890
ami-No. :DANGB2-MV139- DANG32-MW39-

SS1 SS3
-da-,e Saripled: 8-15-88 8-15-88
r~ime Sampled: 16:24 17:05I
Jate Extra±cted: 8-25-6 8-25-88
-,ate Analyzed: 10-03-68 10-03-88
?:ercent Moisture: 1L2 8

2 ompourid Detection ANALYTICAL RESULTS
Limits (dry weight)

ug/kg ug/kg ug/kg

1, 3-Dichlorotlenzene 30 N D LND
1,4X-Dichlorobenzene 330 ND NDI
d-exachloroethane 330 ND) ND
Sis(2-chloroethyl)ether 330 ND ND
1,.,;-Dichiorobenzene 330 ND ND

.- Nitrosodimethylamine 330 ND IND
:,* 42"-chloroisopropyl)etlher 330 ND ND
-*itrosodi-n-propylamine 330 ND ND

3exacl-lorobutadl ene 330 ND NDI
1,2,4-Trichlorobenzene 330 ND ND
A itrobeizene 330 ND N
'sophorone 330 ND ND

aphthalene 330 ND IND
6 s( 2 -chl oroethox y )met hane 330 ND ND

-Chloroiapht-halezne 330 ND ND
-1 xa ch 1orocy cl ope~ntadi ene 330 ND NDI
Acenaphthylene 330 ND ND
Acenaphthene 330 ND ND
DirmethyI phthalaze 330 ND NDI
2, 6-Diriitrotolu~np 330 . ND) ND
Fluorevie 330 ND ND

2,, 4-Dinitrotolljene 330 ND N DI
.)--ethyl phtnalat1e 330 ND ND
.,-N'Itrosodiphenylamine 330 ND ND
;exacillorobezizene 330 N D ND



Priority Poilutant Analysis page 2 of 5
Base Neutrais - .W 8270

Matrix: Soil
(continued)

I Date Received: August 16, 1988 Work Order: 856
Date Reported: December 9, 1988 Job Number: OR001

I FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. ayeinoin 'ye, Suite F-103

Oak Ridge, TN 37830

I Lab Number: 88081888 88081890
Sample No.: DANGB2-MW39- DANGB2-MW39-
D SS1 SS3
Date Sampled: 8-15-88 8-15-88
Time- Sampled: 16:24 17:05
Date Extracted: 8-25-88 8-25-88
Date Analyzed:. 10-03-88 10-03-88
Percent Moisture: 12 8

i Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

-Phenanthrene 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 ND ND
Butyl Benzy! phthalate 330 ND ND
bis(2-ethylhexyl) phthalate 330 ND ND
Chrysene 330 ND ND

_4Bronophenyl phenyl ether 330 ND ND
zIBenzo(alanthracene 330 ND ND

Di-n-octylphthalate 330 ND ND
Benzo(b)fluoranthene 330 ND ND
Benzo(k)fluoranthene 330 ND ND

zEBenzidine 2000 ND ND
3,3'-Dichlorobenzidine 660 ND ND

I Benzo(a'pyrene 330 ND WD
Indeno(1,,3--cd)pyrene 330 ND ND
-DiDenzo(a,h)anthracene 330 ND ND
Benzo(ghi)perylene 330 ND ND

IBenzyl Alcohol 660 ND ND

I
I
I



Priority Pollutant Analysi~s Page 3 of~ 5
B~ase Neutrals - SW 8270

Matrix: Soil

continued)

)ate Received: August 16, 1988 Work Order: 856
.)te Rep~orted: December 9, 1988 Job Number: OROO-1

1.o: ES :Oak Ridge/Duliath ANGB ATTN: Mr. Bill Hayden
-Address-: 710 S. ill1inois Ave, Suite F--103

Oak Riage, TN 37830I

j.ab Number: 88081888 88081890
.~.:mp.e N. :DANGB2-MW3 9- DANGB2-MW3 9-

Sai-iiapled: 16:24 17 :0 5
_,ate ExtractL-d: 8-25-88 8- Ib-88
-ate Analyzed: io-03-88 10-03-88
?ercent Moisture: 12 8

ompound Detection Analytica'l.Results
Limits (dry weight)
uLg/kg ug/kg ug/-kg

- Pcetophenone -*ND ND
Aniline -*ND ND
4-Aminobiphenyl -*ND ND
4-Chloroaniline 660 ND ND
i-Chloroniaphthalene -*ND ND
Dibenzofuran, 330 N\JD ND
.:- Di met4-hy-laminoazoDenzene -*ND ND
7,12-Dirnethiylbenz(a)ant%-hracen~e -*ND ND
&,-,a-Dimezhylphenethylamine I-~ND' ND

~aper~iamne -*ND IND
i, 2-D5iphenyl,,-'draz ine -*ND ND
-:thyl !uethnesulfonate--NDD
S-Methyicholanthrene -*ND ND
-lethyl' -mer-hanesulf onate ND ND

.~-~eh-nahhaee330 ND ND
-Naphthylainine -- N ND ND
'-Naphthy lamine -- A D ND

- -N4.t roan i1i n e 10ND ND
.-Wtroniine 1600 ND NEq'r

-N:LtIr oan i i ne 1600 ND ND
-.- N 1troso- -r-butylamine W- D N D

.A-N i trosopi Pei: idine -ND ND
enzach-iorobenzene - ND ND
xlentachlo6ronitrobenzane -kND ND

'nlAcel ND ND
fL'Pcoanim--) ND

?ronimci e -- A D ND
2, 4 --- 1eri .h roilnzek ND IND

SEPA has not yet dieber.-nined 3etection limits for these compoundzi..



I
Priority Pollutant Analysis page 4 of 5

Pesticies and PCBs - SW 8270
Matrix: Soil1

Date Received: August 16, 1988 Work Order: 856I Date Reported: December 9, 1988 Job Number: OR001

FOR : LS:Oak Ridge/Duluth ANGB ATTN:Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lak$ Number: 88081888 88081890
* Sample No. DANGB2-MW39- DANGB2-MW39-

SS1 SS3
Date Sampled: 8-15-88 8-15-88I Time Sampled: 16:24. 17:05
-Date Extracted: 8-25-88 8-25-88
Date Analyzed: 10-03-88 10-03-88
Percent Moisture: 12 8

I Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

Alpha-BHC -- , ND ND- Gamma-BHC -- * ND NDIBeta-BHC 660 ND ND
-Heptachior 330 ND ND
Delta-SHC 500 ND NDI Aldrin 330 ND ND
-Heptachlor epoxide 330 ND ND
Endosulfan I-- ND ND

Didrin 500 ND ND
* -,4'-DDE 1000 ND ND

Endrin -- ND ND
Endosulfan II -- ND ND
Px,Y'-DDD 500 ND ND
4_ 41 -DDT 83U ND ND
Endosulfan Sulf-ate 1000 ND NDI Endrin aldehyde -- I ND ND
Endrin Ketone -- ,* ND ND
Chlordane 20L0 ND NDI Methoxychlor -- k ND ND
Toxaphene 2000 ND ND
Aroclor-1016 2000 ND ND
Aroclor-1221 2000 ND ND
-Aroclor-1232 2000 ND ND
Aroclor-1242 2000 ND ND
Aroclor-1248 2000 ND NDI Aroclor-1254 2000 ND ND
Aroclor-12b0 2000 ND ND

A EPA has not yet determined detection limits for these compounds.I 29



*r±<Qzi~y kPoliutcfn Analpapage 5 of 5
Ac: d Ext::actabi.:s -- SW 6270

Matrix: Soil

.,ati Receve6: August !6, 198 Work Order: 856
.ae Reported: Decemoer *), 19%8 Job Number.: OR001

-:S:Oak Ridge/Duluth ANGS ATTN: Mr. bill Hayden
tddress:710 S. Illinois Ave, Suite F-i03

Oak Ridge, TN 37830

.ab Number: 88081888 88081890

.ample No. : DANGB2-MW39- DANGB2-MW39-
SS1 SS3

)ate Sampled: 8-15-88 8-15-88
,'ime Sampled: 16:24 17:05
);ate Extracted: 8-25-88 8-25-88
)aze Analyzed: 10-03-38 10-03-88
:*ercent Moisture: 12 8.

:ompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

2-Chlorophenol 330 ND ND
2-Nitrophenol 330 ND ND
?henol 330 ND ND
,4-Dimethylphenol 330 ND ND
, -Dichlorophenol 330 ND ND

2,t,6-Trichlorophenol 330 ND ND
:.-Chloro--3-methylphenol 660 ND ND
2,zl-Dinitrophenol 1600 ND ND
Z, 6-Dichlorophenol -- , ND ND
2-Methyl-4, 6-Dinitrophenol 160o ND Nb
.entacnlorophenol 1600 ND ND
M-Nitrophenoi 1600 ND ND
5efnzoic Acid 1600 ND ND
:-Methylphenol 330 ND ND
j- & 4-Methylpheno. 330 ND ND
2,3,4,6-Tetrachlorophenol -- i ND ND
>,4,5-'rrichlorophenol 330 ND ND

Analyst Laboratory Supervisor

EPA has not yet determined detection limits for these compounds.

- Compound was detected in the blank.

4OTE: Samples are cisca2rded 30 days aiiter resuits are reported unless
other arrangements are made. Hazardous samples will be returned
to cli.ent or disposed of at client expense.

428



I SEMIVOLATILE METHOD BLANK SUMMARYI4B

Job No.: Work Order No.:
i Lab Sample No.: C-S -

Client: Lab File ID:
Attn: Matrix: s- .";
Address: Level (low/med):

Date Analyzed: IO-3-'
Time Analyzed: .
Instrument ID:

Project: 
Date Reported:

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

i Sample -Lab Sample Lab File Date of

Number ID ID Analysis

*i iA J-FLLT- I .?b: l/oL Iq D .sI ' ,- -:2

l Aju U -JI/ L. I s.o, .--

II -!ucrv 1.)JL v I/ I 0  &qmy i o- -. .

iIC- r- iI g J'3I III

I~ ~ ~ - -II ~ si

E 5:4s i' FS 1.

I3s I <JI'~b? I ?? I J 0- to-

I II23

00A II TI- I

89-AAAAN,'NN' 1 TI-FRM10



SEMIVOLATILE METHOD BLANK SUMMARY
4B

Job No.: Work Order No.:
Lab Sample No.: &&-It

Client: Lab File ID: )S333
Attn: Matrix: :o5I
Address: Level (low/med):

Date Analyzed: 1(---V8
Time Analyzed: V/ :
Instrument ID:
Date Reported:

Project:

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

Sample Lab Sample Lab File Date of
Number ID ID Analysis

I V -

I I I

I I I :
! I i

! ! I
1 ! I
! I I

I !i

S8 9-AAAANNNN 1 TI-FRMI0



GUMS TUIN G-Arl MASS (ALIWRATION

Decafluorotriphenylphosphine (DFTPP)

Cae No. AD-76 Contractor EHN SCI(9/7/88) Contract Ho, 99-,9-95

1nstruent I KI Date / Time 1/30/88 14:38

Lab -10 >T0930:01I Data-Release Authorized

iaz I ON 14BUNDANCE CRITERIA %,RELATIVE ABUNDANCE
__ __ _ __ __1__ _ __ __ _ __ _

51 30.0 - 60.0'. of mass 198 54.08 OK .

-63 I less than 2.0 of ,ass-69 0:00 or, (0.00) #I I
I 69 I mass 9 relatiue abundance 7i.31 .

7 f. le.- tha, 2.0% of rass 69 0.000K ( 0 00) KI
1 127 140.0 -6o,0:, of mass 198 41.77 Or
i1- ; I less than 1.0% of nass. 198 I0.00 OK
1:198 I- base peak, 100% relative abundance 100.00 Ok I
1 19 5 1 5.0 - 9.0% of s I;8 7.24.0K t.
1 275 1 10).0 - 30.0% of mass :198 I 19.20 OK [

1-365 I qreater tt,n 1.0& -of mass 198 2.22 OK
1 441 I present, but less thanvmass 443 11,74 OK
I 442 g .reater than 40.0% of mass 198 82.40OrA-* 1443 17.0 - 23.O, of ,ass 442- 15.8 oK (19.26) 12 t

i h1l, FIRFOWt1.NhCE TUNE AP''LIEE TO THE 1l - Value in parenthesis is % mass 6.
FOLLOUING SAMPLES, BLA, SAlID STANDARDS. 92 - Valu! -ir-parerthesis is % mass 442.

SI lAMPLE 10__ --LAB D_ _" " DATK OF ANALYSIS.I TLOFRLYSSI

I ~ ~ ~ ~ ~ O ANAL . Y--I 5o Sa" -- oj

77I 9-rpoi I __ _ __ -I
5 __- 17

-5I -- I

I I_ _ _ _ _ _ _- .. - •, I

I _oi85 0 4.c '3 - 0 -t&

FR q
| '', - _ _

_____________________I _______________________________ ____________________________________________ _ _ _ _ _ __ _ _ _ _ _ _ - _ _ _ _ _



50 -1" qO FPsa.

LLAI
":. 4'' 4 2 -95.1 ,nl

.4 V
r: : ~" '

~~ 70

---- --- --- ------- J ..L .. .. L L L J.4 .L i& .IL........* -- - - - - - -- -- - -- -

\4 22Ci

"1 I

1A Sc II
-3I .I 4

•1 ii I,11.11 t ay . ,

?a Iz . .' Ir ,-IZ h , ~ IZ:~ , "iz .it,

41 H. 1.-. 79.,95 2..-. 128.05 3.P0 387,00 3.255 254.50 3t.483

4.100 2.314 81,05 5,4 j28;.?5 20-857 11.96 1.166 255.90 5.8313
50.G 13,45.3 8.0 ,,41, 1.95 I,600 196.00 238.3 257.90 2.143

51.0 54.032 83.05 2,061 134.9 2-.034 1907.90 -100.000 272.90' .949
52.00 2.848 85.(-5 1.307 -40.95 1,926 198.90 7.242 273.90 3521

54.70 1,763 92,95 4,611 141,F5 1.085 204.00 2.522 274-.90 17.203

56.00 2.1."7 97,1 3.581 147.95 2.224 205.00 4.394 275.90 2.685

57 0e 5.65C 98.95 2.929 14!.95 .759 206:..0 19.555 276,90 1,465

£63.05 2-224 10,95 1,98-. 154.95 1.112 207,00 4.61 1 29595 4,421-

65. .- 05c. 10235 .949 155,95 1.47 206.00 1.193 372.85 1,.980..5 -- 3i5 ,5

69.0P 72.308 1).05 1.632 16:.95 .6242 0.?0 .841 333.95 1.058
71.05 -1J6 IL-6.S5 12.9,92 .66.95 4.317 2 .90 3,878 .353.85 .678
73.05 1.085 110.0.5 34.291 167.95 1.60 221,00 7,16" 36 .85 2,224

74.05 4,,529 110.9 4.150 174.85 1.183 222.90 1.329 422-30 3.716
7-.05 M. 6. .94 17900 2.821 224.00 9 574 42 .90 .814-

"" 45 2.522 12i,95 .922 80.00 1.1544125.00 2-0 44 11.1,744

" V. ? 122,95 1,465 180.90 .976 226.90 3,716 441-90 02.398

1-3.t: 4123 124.05 .868 185-00 1.221 244.00 8.272 442.90 15,867

79.5 :.81 126,95 41.768 186.00 10,632 245.90 1.492 443'00 1,736

A UI



initial Cailibration .ata
HSL Cofopounds

I .n lo: lrstruie,,t JO' (:

...ractor: ... .. Ca.rat.io. Date: .... .....

C:':ract HEc.:

I iim:2ir:'jR: for SiIC" 4 Iix. R.D -for -*,%C -11

• ~~Labortcry li: .'A12! :1(, ." ; 241. .'5 121 0 $ fl

I R F RF RF RF Rr
1,o1:.ou: 1C.00 25.1, 4,*-.(.0 60.00 8 0..0 120.0, 160.(0 R :T P : sp.

I -"tro-,-Dhzethv1Srihe ii.c60 l1 5- ..13942 1.13075 1,-17 11 5 12594 - .443 1.. ?,3 4. . ? .
-.:joropheroI 1.37844 1.4;!"? 1.24366 1.2,3s2 94110 1,07748 ,,,] 1 2S? 0 15 -67

Ct.ChIloroetl,tjeIher i .'936 ? I i.5 :, 1003 1.45119 1 4385 39026; - .944 !,.i8 18.522
2.,4, ^.05919 1,99427 1-, 181 0 ,t.93 1.::}.3 2,.i05

i',-.5 1.6570? 1,94:.: 87873 1,17394 1.78021 1.13213 - .92? 1.74"11 P'.4-8
-1.66471 1.21 .1.14473 .65328 . 147,2 .921 .IN50, 51.253

I r"'p" eno 1.5106 I.4-20,-4: 1.40373 1.42712 -1.41732 1.31362 - .55 1.6 ?4 -4 . 5
i.c-hichiorot, eri:-.ne 1.0631 1WI 1.40246 1.3052 117'54 :,11519 .989 1."1)45 1.,??

1:: chlorodenzere 1.68863 1.4(,p ,.27132 1.16500 9,03 .90670 1.005 1," 54 .950 'I ;:e::,j! Cioride - - - -
S -:-l Alcohol .54049- ,641,: .39012 .61868 .69628 .18815 - 1.241 .m1I 31.294

l.:-Oichlorobenzene 1.64106 1.4 6 5 1.31764 1.27325 1.-17489 1.07610 1.056 1.33038 15, 339
- r'ethy;lpherlol 1.53914 2,.33653 1,31412 1,47241 1.31863 -1.15398 - 1,103 1.52247 27.153I .3-'.-4-letbl, eol 1.428.32 1.28552 1.17223 1.13132 .89487 1.0'599 - 1.146 !.16468 15,640 (Conc-

W,53 2375F 2 ,69? 1.99700 -2,180 1.84172 1.097 2.88 2.718
I :tro..-i-;-r'r pyla,:ine 1,25314 1.12.47 1.11182 1.10792 1.06 l,36 1 .'lH1 1.154 1.192579 5 355 vp

- .i,--'t, Ioroethee , 8 .62,.-. ,45004 ,505(02 ,4552 ,422, - 145 .-67. 2.-5.0
.•c.aochior o;',en. - - -3- N

I.::obener, e.5,9"70 .5". .50701 .51659 .521i, .524 .849 ..5273 5.14
.':.ier,-.'er, e-d5 ,a'289 4?v .44164 .45545 .410 .41851 ,84,1 ..,4386 3-113
L trophero. .24151 .23rI .243BS .24165 .3382 2 .1719 .2,385 -1-85.,ho. ,ori8e ,21.028 1 2.13 .71 0.2 14.2872

~1is oror, e 1.00332 .97517 1.02342 1.Q0086 .96917 1.08113 .907 1.,,,"" 4.287I t.::"2-Chiloroethox:yjethane= .61174 .5745.t .57360 .5418 .57676 .42545 - .60 .0 604 11.811
2, -ihethyIphenol1 .24204 .1072. .17389 .30803 .33207 .34694 - .944 .25170 3793
h. .,.c Acid ... 9061 ,29273 .29717 .13149 .37259 - 994 .29189 21.118
2,,.-ichlo'ophenol .3i.}333 ..33. .1972 .28921 .16478 .22364 ,978 .2757 24,456
'- .3,856 .3f24,' .33573 .33044 ,.3175 02-91 .991 .34700 =10.572
4.:.thaIene 1.08889' ,9821: .89205 .83056 .74616 .72029 - 1.005 37669 -I1,.73'-tioroaniline .38494 ,42il. .442-34 .53743 - 1.026 .'232 12 760

i e,,chlorobutadiene .23090 .21444 .19373 .19084 .17246 .17489 - 1.050 .19S21 -11.5 ,9

I RF - Response Factor _(Subscript is amount in rg/L) .

" Auera.ie Relatiue ReLent ion Time 1T 3td/,qT Istd)

Auerage ke-4'fore Facto:

!ii .- : fercem, ke.lative- St~ad f',eviation:

[a] -iraiori Check 'Compounds ) "C -System Performance Check Compowids (,')

Foiri-Ul Pag.e I of - -9



Initial Cali'ratiern Data

HSI C-Uw.qours f--

1-s trurent I0: (
Ctr:rectorl C61 , ., !on Calibration Date: i i

t." :;-ct lo:
S....... ...... .... °

,,iin ,sii, RF or S-'(C i a xi.M . RSO for CU is. ,

L.oratory 10 S'I 2 >,S O! 2 >SO 5012- "SI .SO. >E
0i RF F F pr R~ PCo:.,poura PA IO : 25" 40 ..

o:.ori1. 2.:, , O. 60.0( e o.cO I::. oc 160.00 Rr:T .., %: RSD C(( S,,
.... ............ -............. ....... ....... ....... ....... .-- ...... ....... ...... ....... ....... ....... ...

o rv- -34742 .lt7r,.. .39718 .450t: .46580 .50"50 i, '1. 5 I,9W1 9 1I
--:hlnaphUalene,625 ,550") 52357 :51 1: .46903 .'2225 1.167 ."254 10.733

H-. ':,icrocyclopentadiene .3870' ,25053.39,19 .73' .35841 32627 - ,860 ..47.5 15.4.5
2.=d-Irichlofo erol .3.70 .22.135 .256? .2571. 5 ..,'5 .021 - .87' ..r'. 13.820

I:,,:Tr i,.h lpropi,r, o "I "4cl .4 543 57 8 80 ; ?2.0

-;3 ir 0-ipher, y I1,-2 40 0 9 1.- 16v, !,.6713 1-, (12, 314,, 7 o 0 ], .88?. 4 r4. 4 17.790
:-'or onaph t'flevie I.2M'85 1.241J8 II'?05,° 1,.108. ,(1 1,01767? "Mo'- 9Zi.20 40

-2--.roani ine .591538 .6259? .60035 .6820 .663145 ."3,653 .929 .130)0 9.145
t'-h:y1f, hth alpt. :.5023 147 3' 1.412451 !.241.: 1.01037 .6 336 - .969 :5065 2106
,:-iritrotouee .?056 4120 .42033 .41263 .36637 .'307 - .980 3831? 10.7,2

Acu'6.htylere 2.05134 1.87305 1.81567 1.52251 1.11765 .'6822 - .9,3 '..6808 27.08?
.-3:roaniline ..4462 .54379 .59737 .64542 .63156 .51236 - 1.001 .54586 20.325

-,--DritropherioI .11077 .19454 .24537 .2756. .26933 .21596 - 1,019 .218.1 28.019
Pc-e2plitherne 1.2,7'37 1.18381 1.13413 1.03273 .84577 .0299 - 1.006 -.'01-14 21.837 1
&i.,ofuran i.72566 1.612.50 1.59176 1.503 ., 1.30571 1.16090 - 1.033 1.A8337 14.240

I t ro t o jene .3370 9 .37iS .38610 .356 ;-. .36,738 508 0 1 - [,046 .62 .1
op.roptheno 1 .1036 .31:354 .47;" .369 3 - 1.050 . 5175 2 .818 ,

" *..:rae 1.171;3 1.1553a 1,0460 .977-: .886,1 "42Hd - 1.072.: 0209 21.164
[:;:',ifrthI6-ate i 463,.2 1.08264 .8452" . 0629 - M.C24 33.419

' :orophenyl- ,ier,'lether .69.174 .6747 .60310 .4 3654 :464, - 1,095 533 38.498
"- ,.roaefiine Mg ,.81 .34 O.,2 ,4245" ,4041 .34883 ,,111 .32018 29.998
2-:,6-Tribronohenoi .17612 .26551 .637 3? 1 .01977 .317785 1,157- .26641 54.96
I, Z-5 0phery I1,ydr az ire - - - - - - -

i: -- IHC-
G-i-Sf'HC -"" "i

, i518e1:2ia;ine ,53S12 .47272 .42715 124K" .28"66 21339 .896 3p3411 27.585 l

-RF -- " Sespore factor (5ubsc,'ipt i-, amount in ,ng/L)
V - Auera.e Re'atiue tenrion Time I Std/ T Istd)

:; ArB fesp.ne factor-

;: 'ercehi e ti'e v E ,.t 1ij et lat:or, I
' ali--ion Ciec. 1kopo'Jndt-,0p -Sf'cc S-v.te::, '-.fri'arce ,-eci. Co pouni,4 i,'')

,r. 2 (4f -4" I- P 28."4:2



3 Initial CalibrationoData
IISL Compounds

I d~e a :: Instrjment 10:.................................
Eo htLvinorniL CalibLrationi Date.,'4,8

,n~i,'. ;f .:" SPCC i.s t1 .biu ; : R0 fc" ..' is Z

L6t:';tor,, 1['. ;5i~ 012 :. S I2 3 IS :",,. >S!!2.r :SOl~o
I ff ." R. : f R RE -

1o.;ou,: 0.00 25 ;'0 40.00 6( :.' 80.00 120.00 l 0.O0 RF:T E :S0 CC:i .!Ct
------------------------.........--- -----------------------------

I 4,6-: "',ro--hehy:,h~er.o& ".12960 .11'.46 ,17033 .2.=!:0 ,0,669 .04 40 - ,893 ,12806 38.174
*4-9,:;:teny1.*:yetI, . .26110 .2495.4 .22064 .:?.1. ,9118 .1853? - ,942 .21941 13.974

He,: .r).e'r,'.e ,38086 ,. v .3198 .....8-,26. .281.0 .960- ...234. 11.284-

I Pert.*:icro;,!en0" - .10-"8 .AN94I ":. .1 102 ,19076 *-. 1.058 ,11662 17.147
o1.'eM 1141 1,0 ., .1210 U ,802?0 1- 0 1.004 .P21P 15..10

4,6-::-,.e I,17190 1,056.A7 ..6647 ?. ,7992 .6474 -e 1,010 , 3e954 20.74"1.-61:0 1: t?8? I.3858I.6111 1,21202 4 9 52 - 3.(4 1.25170 18.127

4,4'-. bro.obIZen, " 2.38054 1,958 ,+,4204 1 .:1?0 1.21?641 1..0951 - 1.14 .,6.'49 3.002
FI !:hene 1,210[ .1. 0685 7 .6644 .4 83409 1. 01 15., 8.74

Hep,":';or ; podide - - - " " " - " -

Er, dc" . an - - "

e4,4 - - - - "
En,r ." er -,i .- e -.. "IrK

I•ei~ 056 .05 '9 .. , 7 .125 ,10548 , 883 ,06163 80.20?

Pyra' 1.56985 1.36626 1-33014 1.27:24 1,2547 1,35121 - .877 1.35653 8.412 •
- Terp: ';..i4 1.04794 J7006 .92453 ,'32 .86081 .93581 - 896 .94141 6.720

I1 Bty'::izyi hthalate .96856 , 682 841,?7 .83514 .79665 4333- .351 .86376 7.001!
-,o-:':MOro.e,.z:.e .0;520 .07751- J3981 .l;1279 .13868 .19408 " 1.000 .13685 38,781

Chry"-- 1.28007 1.179701, 158969 1 . 8 1.04297 1.02146 1. 003 1.13112 8.468
Cei: AthrnacnFi 1.157115 1 .12176- 1 .14766 1 1'B38 1.13441 1.26643 .9O8 1.15230 5. 0 Z9

b::-,,ylhe ,l-f'htha ete 1.16263 1,045 .9,376 ,?/'; .85589 .91919 1.013 .98532 11.101
Di-r-::: lht ,6:te 2.27639- 2.23598 2-.0508 2.0(I.2 1,'77251 1.75337 .,19 2,031 . 5.753 ,
Benz, '.Pyrene 1.08665 1,12882 1.0E?97 1,.132?2 1.11357 1.06292 .972 1.10247 2.473

RF " 'Re.sp~oeFacdtor (Subscript is amount inmgtL)

, .)t " Rvera,'e RelativezRetention Time (RT S. RITdT IItd

! f .*'r Rez:.onse Factor

I -CL Ca lbrat'ion -Check Conpourids (t) SPCC Sy ,te:. cerfornance Check Conpounds (,'1

- or-U! Page 3 6 4:



m
lit ia)talibraticn Data

IISL -Compouri.sI

.:.ase Hot Instrument: IDt

Cbrtractorl (611bratior Date: R-47- f-' I0
Contract No:[or trct o:.....................m

nlini AJ F: for :.:" is 'AIWA ). RSD for CCC IS

10 '~r:: ' 6~ 0 21 >S,"12 >SO113 'V, I )SOH', >SM. !RIC i: ff R., V .,..:

Co;pol.F:j 10.00 ^.(0 40.00 &,0,.0 80(0 I0. 16%1.(" F. F F-:SD (Cc SpCC
I. . IW ,.11 .954 1 *' 16,'4-

Oer,:oc'jFbjoranth-,e 1Z2783 1.3?70 1,30045 1.5776 1.t16t0 1 .95- l.5, . 16,648
Ir,,nc i,2,3-cJ!-yrer J.500 .97 .9828? 1.01,23 1.24115 1.2.:? 1.175 '.,o.:" 13.975
Dbe:zo ia,r,)Arthr'cete 1.03847 1.iiU74 1. 1.1 1.08268 1,14446 I.V,-1 - 182 I Il("I 3.830
D~e',=o~k r,(F,-n 1W19507 I. 1.08?27 .85158 .57804 .514 50 .95 .,0. 32.691

Cenr, .g,h,I j'erv-ene .J0905 1.l2^?44 1.0190 .96164 1,0 320 1.01i 5 - 1.228 1.01906 4.630

- -- - - m

I
I

I

RF IResponse Factor (Subscript is amount iniglL-)

NO Avera.ge Relat,..! Retention Time fRT Std/cT Istd)

R A-jer a.le -sp. (. iactor

e&. , Percent Rteat'.- Standard-leiatior,

CCC Caliibrador, Ctei.k CompoundJs ('1) SPCC -Sytem Performance lChec'. Cofpouds (1

'rm VI Page 4 of 4 2~



SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

LZab -Name:#., efV Contract: &ZC ( I

Lab Code: ,,. Case No.-: _ SAS No.-: _ _ _ No.:

sample No. -(Standard): . Date Analyzed__

Lab File ID (Standard): • D ; Time Analyzed:_______

Instrum ent ID:__

A I1 l(D-CB) I =s2 (NP: I 11SI(ANT)I3 1 AREA *] RT I AREA j RT AREA W. RT: "I -= u= '===== -= =-I inm" -" l' -= = : - = .u=- s m..---i-- mI " i-m
1-12- -HOUR ,_ 7 0 -I' I

1 OUPPER , I I I II- i S T . _ C { ,3 /' ii3, "J 5 ( 7 9- -i /' / ---i

LIMI
LOWERLIMIT_ j___ /;9_3__1_

U' T__ .7 t G''I i ______I.

I l L OER I I,I .?- J4 I I I
I L- -' IT _ _-  I -- - --- - - I 1-- -- 2I- -- L- 1 I : - - l - - i -

I o-31 vt~l " l"-<>z$ I in=,=Y I inr<n in='g = I~ mmm's ,in/

l-EPASA PL ! I I I... I
I- N O . I I - I I I I

I0-1 Is ~1 ?. 119S3 I.iLLiJL21..Z

-I 2-1 - .I ' I'2 ? - I Iy 9.IZI
S-04 -  I 1'______ _ I, - J 7 7 __ __ -, I _-_. _ I

_-_ _ _ _ _ __ - f _ I ._L_ I I - I

0,1 __-_____ I I __ -_ 1 -__ __ _ I __ _ _I ____ . . ~ _i.071= . .... .__ _ ..........j_ _ _ . .. .l ..I.08 _ _ .. . . I _ _ _ _ I I- I,__ _ I I_ _ _ --

I 21.. . , -I. --_I- _, _" _ I -__ I _ _ - I _ _ I"
,i ! _ -l___ _( C ,; - : r -i14jr-b n en "d- ___- - UPP ____E'IIT__ -+_ 00___ -._

li9. FORM-__ _I _V-_I _____0/__

77

214 ________________[_____I._______I_____ __ - I____

* 2 _ _ _ __ _I__ _ _ __I - _ __ _ 14_ I_

t t
VI In~ra SV- X/

I-- (-NT: Acnaph-n37 OE IMT-0 f



SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY I

Lab Name: c, e, A- Contract:_______

Lab Code: Case No. : SAS- No. : _ _o.

Sample No. (St*ndard)-: 9.5fO Date Analyzed: 4/30 f
Lab File ID (Standard): Time Analyzed: -_-I

Instrument ID: j

I1s4(-PHN) I IS5(CRY) I 1IS4(PRY) I
AREA 1 RT AREA # RT AREA. #1 RT I

12 HOUR
- I I

LIMIT I 'I
- - = --- -- - : . .

LOWER I1I I 
LIMIT I I I

IUP=ERI I"- I.-  I : . .. I

EPA S-= I IA MPLI I
I1 1 I I1I I

NO.

I LOWER== ==== ==[==I I== = =I = =  = I I

-II__I~?5____ If/~

_l . -I - I II . I -

0I I - --- 1 I
041P SAI-IPLEI_ 1 I I .

NO1. _ . I I I ._I
o 9 - - - - : I - I -I . I I , - .I
ioi - jj I -i75 __ I2 / AI 2* S i. . ... __

041 i __t____i . 1 .- i _ _ I .

0.2 ! _ _ I.__ __ I __ I_ ___ i _ _ .,....... I I~ f
-- 81 -_ _ _- - "-'  _ _ .. '_ I _ _ I _ _ _ I -- I

_4 _ _ -. -I . I - . i -1:

09! -1 - I I I , I- I *

-" - !_ I
i .  i __' . . I-- I

101 . . II I I__.

21 I ------- I _ _ I -. I: L_ __ -_I___ _ I-___

---...... _,_______ __-____

: - 4 ('II) = PhepnaHnrene-d!0 ... -UPFZR L.-M!T =+'i"005-

iS~5 -(CRY). = Chyeed2of inte,:nal sadr ~a
15S6, (oRJ= Perv~en0_-d!2 LOWERP LIMIT sot.5%I

... of-internal s"tandard area-.

.Cblumii Used- to f! a$t in'ternal standar d a=,ea value , wit%.h an ast-eriski

--- OR- -_ O.__VIII SV-2 lo0iI

17 I __ __ I ___ __ _ I___ __I _ ___ __ I ___ _



GC/MS TUNING AND MASS CALIBRATION

Decafluorotriphenyp'iosphine (DFTPP)

Case No. 123456 -Contractor Engineering Sclen Contract No. 9999999?

-Instrument ID 11 Date /Time 11/02/88 3.11

Lab ID-)TIIO2.uD3 Data Releasft 4tholied BY'

I-M/2 J ON ABUNDANCE CRIIERIA % * RELATIVE ABUNDANCEI

I51 I 30.0- 60,0% of ,ma$s 198 '1 46.07 -OKI
I68 Iles than,2.0%-of mass 900OK .0)1

6 mas69 relative abundance 58..4003O (0.0

112? j40.0 -60.0% of mass 198 I 45.06 OK
-197 less than 1.0% of mass 198 -1 0.000OK

11]98 1 base peak,- 100% relative abundance I 100.00 OKI
1 -199- " 45.0 - 9.0% of mass 198 I .6.69 OK

2?5 1- 10AO - 30,0% of-mass 198 I 16.16 OK
[365- I greater than 1.00% of-mass 198 I 1.47 OKU 441 1 -present, but- less thari-mass 443 I 6.71 OK I
1442- [greater than 40.0% of mass 198 I 44.93 OKI
1-4 117.0 -23.0% of m-ass--442 I . 9-27 OK, (20.64) 12I
____________I________ __..__1

IRNIS-PERFORMlANCE TUNE-APPLIES TO-THE 11 - a4lue in parenthesis 'is X mass 69.3 FOLLOVING :AMPLES, BLANKS AND STANDARDS. 12 - Value in parenthesis is X mass 442.

].......SAMPLE ID_......* _____LAB JO_________LATE-OFANALYSIU _;._TIMEOF_AALYSIS..I3 ~ ~~~150 nq-DFTPP L.T1 102____1___ _1___I *..1/02/88....__ 3:1

I ' --- y~- I - I u _______ -~~

'I~~a33' Z~l -'37 ~ b~ 3q

Al ~Y S15. ______

I~~FR V'' 7/85 II



File *Tl102 50 ng DFTPP EStO:akridge/DULUTH AFS Scan 84
BpI Ab , 100. NRII 5.00 miri.

50 .'100 15 200 250 00 350- 40011o- ....
198

10 100

9O- 90

8 "80

70- 70
£9

L0 N .. 6
577 127 " " ""' " 442 -50

25442

4 -404 ' ' •' -K o

3 . .., 30

2O "" 275,'0

1 0- 141 9 6 /..10

.I 3-03. 1 41 ,['J, 1 . .,.61 I'l , i f , : , I ;. J i

50 100 150 200 250 300 350 400

File: >T1102 Scan #: -84 -Retn. ti, e: 5.00

m/z Int. m/z Int. m/z Irt. m/z In, m/z W.t

41.10 .893 91.00 1,157 129.05 19.339 175.15 1.421 -227.00 4.215
43.20 1.207 93.10 4.231 130.15 1,785 177,15 .777 229.00 .777-
43,90 .926 93.80, .529 132.05 .876 178.15 1.438 242,00 479
50.10 11.851 94.10 .661 133.15 .826 17.a.95 3.620 244.10 7.752
51.10 46.066 96.10 .810133.95 .579 180.05 1.901 246.00 1.355
52.10 2.397 97.10 .678 135.05 1.421 181.05 1.058-252.90 .3-7-
55,20 .959 98.00 2-342 -135.85 .628 185.05 1.769 255.10 35.752
56.00 1.438 99.10 3.025 136.05 .628 186.05 11.901- 256.10 4'.843
57.10 3.769 101.10 -,83 137.05 .843 187.05 3.240 258.00 1-.901
60. .628 104.00 1.-124 141.05 2.116 191.15 .413 265 00 .777
61.10 .628 105.10- -1.983 142.05 .760 191.95 .711 273.10 1.256-
62.00 .52? 105.80 .446 142.95 .413 193.15 1.339 274.05 3.041
63.10 1.702 106.20 .-645 147.05 1.438 176.10 3''488275.15 16-.60-
65.10 1.008 107.10 -1.736--148.05 1.835 198.00 100,000 276.05 2.215 I
69.10 58.430 108.10 2-,-165 -149.05 .628 199.00 6.893 277.05 1.322
74.10 3.868 110.00 32.678 153.15 14223 204.00 2.496 296.05 4,149
75.10 6.496 111.00 -5,058154-:05 .645 205.10 '5.140 27.05 .545
76.20 2.694412.00 .545 155.15 1.339 206.10 18.198 323.15 .975-
77.10 45.339 116.00 .744 156.05 1.570 207.10 4.314 365.00 1.-471
78.10 3.256 117.00 -6-.264-158.05 .711 208.10 1,025 422.20 .413- -I
19.10 3.140 119.05 7111 160.15 .694 211.10 .760-423.10 2.1-65-
80.00 1.950 121.95 .628 161.15 1,124 217.10 5 174 441:15 6.71-1-
81.00 4.198 122.15 .161 166.15 .793 221.10 5.868 442.-IS 44.926
82.10 .777 123.05 -1.8-68- 167.05 3.504 2.23.20 1.008 443.1.5 .9-.,273I
83.10' .893 127.15 45.058 168.05 1.950 224.10 9.570 444.05 .810
86.90 .595 128.15 4.331 173.95 .793 225.fO 2.1 8

21340



Continuing Calibration Check
HSL Compounds

Case Ho: Calibration-Date, 11/02/86

Contractor: C, ;,,-. Time: 03:38

Contract Not Laboratory IDI M>S0332
--- -- -- -- -- -- ............ -- I -......

lnstrukent ID: ' ... Inltata:Calbration Date: 10/i/8B
---------------------------------

tinlmuazRF for SPCC is - . MaximumZ;Dlff for CCC 1s

-Compound- R R 49iff -CCC SPCC............. ........ . ....... ..... : .... . .... ....

H-Hltroso-DOmethylamine- .. 6829... 371
2-Fluorophenol -1.15802 1,2487":'7.50
bis(2-Chloroethyl)ether 1.11892 .?4279 15.74
Phenol 1.41657 1.41675'" Of ,'|Phenol-d5 -1.22488 1,35519. 10,64"
Aniline .54193- %,5 5 tl?:: 3;19
2-Chlorophenol 1.23175 -1,29899 5.46
-1,3-Dichlorobenzene 1-.47535 141606 '4.02IW -,4Dic lorobenzene 1.40530 1.418.4 '.91' ,
Benzyl Chloride - ": -

Benzyl-Alcohol .72906 .35776 50.93-I 1,2-Dichlorobenzene 1.32240 1,47223 11.33
2-Mlethylphenol- 1.17367 1,34088 14.25
-3-,-4-Methylpheno 1- 1.07139 -1.36411-"-27,39

I bis(2-chloroisopropyl)Ether -2.15627 2.39968 14 .29-
H.Hitroso-Di-n-Propylamlne .84050 .85968 '-2.28
Nexachloroethane .53840 .55322 2.75
ibromochloropropare "

"Hitrnbenzere .40312 .44179 . 9,59 .

Hitrobenzere-6d5- .39137 .39411 ,70
2Hitrophenol- .24657 .26596 7.86-
-1sophorone .74170'--;7937?. "5,0B
bis(2-Chloroethoxy)methane .49386 5148 -4.18
2,4-0 imethylpheno 1 .34849 .37602 " 790
genzoic-Acid- .29725 .,26761 9.97.
2,4-Dichlorophenol ,56733 ,60488- -6:62
I1,2,4-Trichlorobenzene .36913 .356321.. 3.47-

I Haphthalene .94589- .91410 3,36-
4-Chloroartiline ,36309 .38411 5.79-
Hexachlorobutadiene .20283Y...0'102- 5.83
-4-Chloro-3-llethylphenol .31360".33164 -5.7-
2-lethylnaphth lene .56397 .59883 6.18
.......... . M --------------- ----- -" " "---- °" "--- - . .

RF - Response-Factor -fromdaily-standard file at '60.00- -9/L

:RF - -uerage Response-Factor from Initial-Calibration-Form VI

MRiff - 1Difference from original aueragezor curue

S' CCC -Calibration Check Compounds (,) SPCC - System Performance Check Compounds-(,')

Form VIl Pjge -1 -4f. 3

-2 'J. i



-Continuing Calibratln Check

HSL Compounds

Case No: Cillbratlon Date: 11/02/89

Contractor : - 5c Time, 03:39

Contract No: Laboratory ID: >S0332
............................ --------------

Instruent ID: -.i:nitil.Ca~llbrat Ion- Date: 101H1B8

Minimum RF for SPCC is . :hx I kum 2. I f fdo. CCC is Z

Compound F . R 'off ' CCC SPCC
.....................-----------.1. .

Hexachiorocyclopentadiene 29568 ,28792 2.6'...
2,4,6-Trichlorophenol ,42280'",39006" ?.74 "
2,4,5-Trichlorophenol .52897 1 B. 3,42 .

2-Fluorobiphenyl 1,27220 1.10949 :12.79
2-Chloronaphthalene 1.2}784 1.15734 .1 5f
2-Hitroaniline .47288 .4690 ..8l
Dimethylphthalate 1.40629 1.264) ::: 8.94
2,6-Dinitrotoluene .37415 .36992 1.13
Acenaphthylene 1.68918 1.59847 5.37
3-Hitroaniline .44557 .44053 1.13
2,4-Dinitrophenol .11898 10237 13.96 . '
Acenaphthene 1.13011 .98894 12.49. a

Dibenzofuran 1.64131 1.52393 7.15
2,4-Dinitrotoluene .28418 .27512 3.19
4-Hitrophenol .28450 .18656 34.42 'a
Fluorene 1.12B50 .96772 14.25
Diethylphthalate 1.20939 1.09078 9.81
4oChluophenyliphenylether .59183 .53600 9.43
4-Hitroaniline .35956 .24005 33.24
2,4,6-Tribromophenol .21023 .18667 11,21
1,2-Diphenylhydrazine - - -

AlphaBHC - -

Beta-BHC - -

gamma-HC - - -

Delta-BHC - -

Heptachlor. - -

AIdrin-
H-Hitrosodiphenylamine .40286 .48142 19.50 '

4,6-Dinitro-2-ethylphenol- .10514 -
4-Bromopheyl-plienylether .21301 .22585 "6.02
Hexachlorobenzene .26273 .26256 .06
Pentachlorophenol .14536 :1165.1. 19.85 a

RF - Response Factor from daily standard file at 60OO-mg/l

RF - Average Response-Factor from Initial Calibration-Form QI

%Diff - I Difference-from-original average or curue

CCC - Calibration Check Compounds (t)- SPCC '- System Performance Check Compound' (,,)

Fort VII Page 2 of. 3.

84 2



Continuing Calibration Check •

HSL Compounds

Case Hot Calibration Dates 11/02/89

Cori tractor:-(Ik, €  • . Time: 0338i= ..... -.................. .................................N Contract Hot Laboratory 10: >S0332
............... "..............".......

Instrument ID% j.. \ Initial Calibration Date, 10143788
-. - - - - - ......

Minlimut, RF for SPCC Is Maximum X Diff for CCC is A

Compound lF_ RF %Diff CCC SPCC

•Phenanthrene 1.03431 .9397 '3.90
Anthracene 1.05155 1.08324 3.01
Di-n-Butylphthalate 1.51956 1,5724" 3.48
4,4'-Dibromobiphenyl
Fluoranthene 1.19047 1.09563 7.97
Heptachlor Epoxide - -

Endosulfan I
4,4-DDE
Dieldrin
Endrin
'4;4'-DDD - .
Endosulfan 11
Endrin Aldehyde
4,4'-DDT
Endosulfan Sulfate
Dlbutylchlorendate- - -

Benzidine .04023 .10651 164.75
Pyrene 1,56086 1,70230 9.06
Terphenyl-d4 1.05835 L,,12088 5,91
Butylbenzylphtfialate 1.03390 1.18005 14.91
3,3'-Dichlorobenzidine .13689 .22546 64,70
Chrysene 99655 1.07935 8.31
Benzo(a)Anthracene 1.10407 1.12922 2.28
bis(2-Ethylhexyl)Phthalate 1.21073 1.41995 ''17.28
Di-n-octylphthalate 3,40275 3.35609 1.37 1
Benzo(a)Pyrene 1.32098 0,31300 .60 ,
Benzo(b)Fluoranthene 1.60850 1,29493. 19,37
Indeno(1,2,3-cd)Pyrene .96800 1.6780? -11.46
Dibenzo(a-h)Anthracene .87481 1.04007 18,89
Berizotk)Fluoranthene 1,44370 1.27546 11.65.
Benzo(q,h,i)Perylene .89761 1.06755 18.93

RF - Response-Factor from daily standard file at 60.00 mg/L

RF - AuerageResponse'Factor from Initial Cal.lbrition Form-Vl

%Diff - % Difference from-origlnal auerage or i6rue

CCC - Calibration-Check- Compounds (,) .5PCC .- System-Performance Check Compounds (,,)

Form UII Page of 3
.,2.I 3



SEMIVOLXTILE INTERNAL STANDARD ARZA SUIMARY

OTTLab Name: 5pn g Contract%

Lab Code: Case No.: _ ..,SAS No.: ____ No. _

Sample No. (Standard):Sg'4 o ~o Date Analyzed: I,/

Lab File ID (Standard): S O339- Time Analyzed:'-o3 .

Instrument ID:____,

]ISI(DCB) . "I-S2(NPT) -  jIIS3(ANT) I
I AA R I '.R2.'ARE #. RT AREA W RT [

--------- = I ===--"I -- I ===- ==== - = -= -1 12 HOUR ! "1" .. ,,. I
ISTD I" q-7 ____ L~. ~7q~i!,

NO.I I _-

.. ..- -'z = - = =  ----- -'=  -- *- - - ---- I-=--- -

s 0 3 ,-. . .: I 41 .A I

;o,. -o4 LW ER;; :.'2 I '"- I I. -9 '9 l 1 .b3 l' m, :,' , ' l"l

'-I .L I Tl , - 9,-_ P, r 12, I _ _.73 1 1 _ I

s 37 - j I V " _I.., P7 I -5 5_7c I & 1 1_
pv'.3I 5 .--. -
Y E. A 0 I0 7 IAMP I& & V I( NO I ... . I . I I II I

5a - VI I , • I 0
s. ,  - i &% -1 . a Iqiq' )a') 3 L2~ I13

5 3Lfp19-i-' ~I b ,, ~ r ~~ I ,3 - !J

2"3'74i i 4 ,pi- -) , I IC37 r - " I -3

S 01~r- 1v~L ~iI~-2S '"-- r -_e_'A~

I &-&4 P* 2Y/5 /e.?.Ojfy.' "3

12~ ____ ___ . ,._I " - - I'' __ _ 1-i_ _

121 ____________ __________ . 'I.I ___ __ _ I___ __ ____c

12 1_ _ _ _ __ _ _ .............. _ _ _ _ _ _ _ _

17 1- _ _ _ _ _ _ _ _ I _ _ :I_ _ _ _ _ _ _ I _ _

~~77I ________ ~~~~1__ _ I__ _ _ _I_ _ _ _ _ _ _I_ _ _

2 1 !_ _ _ _ _ _ _ _ _ I _ __ _ _ _ _ _ _ _ _ _ _ _ I__ _ I _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _

2 2_ _ _ _ _ _ __ _ _ _ _ _I * _ _ _ _ _ _ __ _ _ _ I_ _ _ _

1=51.- ... = J,A- cbenzanr -:A UPPER LIMIfTr + 100fi Cf

T-~ ~T)= Nanhtha2ene-dB internal -s-andarA arsa.,
I-S3 T~r = Ac enapht'hene--da- LOWER LIMIT -50%; Of

internal standard area.

~ Coumn sedt: -- ntA!n standard a-6-e*values wi-th an asteris

pace - -.



8C
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

Lab Name:____________ Cont act_____

Lab Code: Case No.: SAS No.: N __o._

Sample No. (Standard)~F Z t 06 Data Analyzed:LAi

Lab File ID (Standard): SO337, •Time Analy-ed: 03 _ _

Instrument ID:

I JIS4(PHN) 1 " IS5(CRY) I 1IS4(PRY) I
I I ARE., #I..?-..I AREA.#I RT I AREA # RT

12HOUR
STD _ __ ____ __ _ _ _____l. ____ __ _I I------ -- =_ -------------- :::::::: =--
uPE. I 3../.."." •.73, I51
LIMIT_ ____ 7Y__ 7L__

i .

SI LO W ? , 7 7 3 3 -7, o 7

_- I/m I _ I% I

j o777 0 i4e I ,,__ _3_ g.51

16• 11 V? 2-3 -0 ' 913 - / 7 I

5 73- 0 1 _ _s i i ' / I -,!)'A. .S , 'ID 'J 03 I
j 3 -'w'o1Pj "'0Tq3AS,4k /)1Vl7:) J.V~b /.Lf7v 6£Y 6 6 T '37. 6 L

3__ ; -T3.'D0LD 3S4 .-3 h 70OOr ' 0 _____b/

=- =i- ; I. I _ _ _,I_ I_ _

221.,
T 1 (.H i ) = .i .. -n -. ne - d l1 0 " Ti =E IM I T = + 1 0 0 ,;I -C-t,"" cf intzrna! standard__ area.

2. ."".:-_":zL , 50*;

• 4: " .', •,.f interna standard area.

C .u n used z: -.- n = .-.'"- -:"= -c-"- = -- vaiu,,s with an as7tarisk,

_ _ _ _ _ _ _ _ - .*1 _ __----'_../

4 5 , • o ,o



I

iTILE CONTINUING CALIBRATION CHECK

lame: Contract: I
Code: Case No.: SAS No.:

:rument ID:CARBOPAK Calibration Date(s) :823/S i
;B FILE I-D:_.56,57 Init. Calib. Date(s):-8/ / l; /i /i

IPOLIND RRF RRF5o %D

.: yl chlor.ie 0.08 0. 08 -111.5-

h(ane . 04 100. 00
- (,,-chor'oi sopropyl
fc i '. __ -- - 0. 26 10. ( Q 0
)troben-ur ,;._ _. 21 1 .(3C B. Ms
jmod, c:hl- o-cmpcthane 3._68 2 7. -361___ --. 45 0. 96 22,94

_momet _a__._ 0. 26 I. 31 15, ;)
-bon tetrah oridde 3.20 2.83 2_81
oroacetal&c-eyde ERR
L orobenzner_ - 1-. 36- 1.-21 -4,47

-- o t- -a(:o.55 (.'_52 •36. (02.
Or 0ro(A:it 4.50 3. 92 4. 20

h C) 2 , ".73 7. (-
- io t viny: ether _ ). ()4 100. 0 Cormnmeth 0ane. 34 0.30 -13.b5

orImt4-y!- j .Lh.:,i etrter. a. iT 100.30 C)
0-11-1 100. 00
3- , =_ 9? 19 12 09

jr omo.:hi ormathanre -- 3-.90 2 .-8S 9_20
,r omgihne 2.98 2-3 18.

Dichlorobenzene_ 2.48 2_00 3.86
_Di chlzorobenzene 1 :. 94 2.,00 -4 98

-... Dichloroben:tene 2.47 1.89 7.75
-h I or-odi f uor methane 0.54 1C)0.00C
I-Di ch]koroeth-ane -- L. 95 1.72 3,45

Dch!oroeth ane 2.33 1.78 5.04
IDi cloroethyl ene 2.44 2.03 23 -18
a- _1,Yd c:hl oroethylene 1.51 1.-31 -7.79
:hloromethane 4.21 344 ? 9.52
_Dich lo-opropane_ 2.70 2.27 -1. 01

- _Dich oropropyl ere 4.60 3.36 21. 17

.2 Tel r, ar - ,, 3. 6! 2-.0 20.06
.'.: , " n , _ _ 6.65 5.76 -1- 5(

, " 1 "C) i 66 3 "
T i T~ chlI -!- icFt h ,,' 4-60 .3 2 1. 0:9

S4. A 3.63 19-.52
'Fe;. 2.ji19 1-6 6 1.1 4. ?

co ± j 3.. 15.. 9 2.38 2,0A 42494
':'] c) -" " OF.? 0. 911 26.-' 2



TILE CONTINUING CALIBRATION CHECK

bName:-ENGINEERING SCIENCE Contract:-

I Code: Case No.:- SAS No.: SDG No.:

strument ID. : CARBOPAK Calibration Date(s) :/__8

f FILE ID. RRF 5. 56 16,l - '

iIFPOUND RRF RRF50 %D

__nee 3.1-0 2.4,7 -20. 23
i Orobenzne 5.31 4.5: -13.73

,2 Dichlar obenzene 4 2.2 -6.
SD dh1i-ob enene 2.71 2.31 -14.73
:I Dichorob r-, rzen 2.53 223--

thyl Benzene _ 3.51 2.47 -29.54

-13Muene_ 3.47 3.32 -4.20
-enes- 7.63 7. 46 -2 2A.

I2-8
I
I

I
I



TILE CONTINUING CALIBRATION CHECK

;ame: Contract:

Code: Case No.: SAS 'No.:

rument ID:CARBOPAK_ Calibration Date (s) :8/24/C

B FILE ID:_73,74, Init. Calib. Date(s):B/V'i .

POUND RRF RRF50 %D

zyl chloride _'_0.08 0.09 -111.57
(2-cno o.tho,.,y

h _. (I)e 1:. 0.O0
M .-chwo sopr.opy'

er -_ 0.26 1 10. O0
jrnberzen - _ 1.21 1.08 a.38
mod ich I o-omcthate 3,68 3.08 7. 36
!mof or_ _ _1.45 c. 99 22.94
• 0omethari 026 0. 21 15. 03
-on tetrachiov ide_.... Z,-20 2.86 . 2.81
oroacetai dehyde ERR
orobenzenw J .36 1.26 -4.4.7 .
oroethan__ 0. 55 -0.40 36.02
oroiorm ) 4.5 3.96 4.20
horohe, ar;, 0 . 92 . .77 7. 1o

,hloroethy"I vi ryl ethr- .c)04 100.0
orome bane Q-.34 0.28 -13.85
orometh yl met ihv ether._ Q.17 100. 00
m_,& ph r'otoluene . 3.99 3.,-2 12.09
romochl orometh anr 3.90 3,25 9.20
romomethane 2.98 2.49 18.78
DDichl.orot-enz ene 2.48 2. I-A 3.86.
_Dichlorobenzene 1-.94 1.81 -4.98
-_Dichlorobenzene 2.47 2.07 7.75
hl-orod).f uormethane c'0.-54 10('). 00
Dichl or'oethane 1.95 1.87 3.45

_Dichl oroethane 2- .33 2.07 5.04
Dic-hloroethylene 2.44 2.16 23.18
-is_,2 d. ch I oroethyl ene 1. 51 1.57 -7.79

:hl oromethane 4.21 3.56 9.52
_Dichloropropane 2.7o 2.49 -1. 01
_Di chl or-oorov ene 4 60 3.51 21 I1

12.., 2..Te, '.,ch). ov.oet hanc-_ 6-65 6.44 -1. 54
7, *F-..,c-,..ch!ilcrc 1eth nre .61 2.70 20. (.)6

- 6_.6z 6. 44 -1. 50
S.....T'r on oe'r i at) ___e ".. -. 20 1- 91 3.43

r_ Tr:chlor oet ane 4.-60 51 21. 19
.4.40 .69 19.52 2848

i, C -v : C,;.r r t . a, 2. 19 1v.85 1.4. 94
* ".- r o u ,r , .3.59 2 .O - e. 0 25 .04

1. 26.28



ATILE CONTINUING CALIBRATION CHECK

!Name:ENGINEERING SCIENCE Contract:

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

strument ID.:CARBOPAK Calibration Date(s):8Y/88

IFILE iD: RRF 50 73 ;i , -

oIut\! RRF RRF50 %D

3.10 2.59 -16.53
,lor-ob nenc_ e5.31 4.69 -11.72
2Dchloroberzene 2.44 2. 81 15.27I D, 1orobsn- ene. 2.71 2.81. 3.78

Di h o -r b e,-ei e_____ 2.53 2. 81 11.j".
-hy! Bene 3. 51 2. 40 --31. 62
,-.uene- , _3.47 3.53 1.73

n_ __ 7.63 7.73 1.25

2849
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I
E S 600 BANCROFT WAY

N.BERKELEY. CALIFORNIA 94710ENGINEERING-SCIENCE, INC. (415) 548.7970

Job No.: OR001.00

Client: ES Oak Ridge
Attention: Bill Hayden

Address: 710 S. Illinois Avenue
Suite F-103
Oak Ridge, Tn. 37830I

I Project: Duluth ANGB

Attached are the analytical reports for the soil samples received
by this laboratory on 8-18-88.

I Sample Preparation Data

Laboratory Client Date Date* Date Date*
-Sample No. Sample ID Test collected extracted analyzed 2nd col.

I88081960 DANGB3-SS-AO 8010 8-16-88 8-26-88 8-25-88
88081960 DANGB3-SS-AO 8020 8-16-88 8-26-88 8-24-88
88081961 DANGB3-SS-BA 8010 8-16-88 8-26-88 8-25-88

*88081961 DANGB3-SS-B1 8020 8-16-88 8-26-88 8-24-88
88081962 DANGB3-SS-C2 8010 8-16-88 8-26-88 8-24-88
88081962 DANGB3-SS-C2 8020 8-16-88 8-26-88 8-24-88

I
I

I*If applicable

88-A-DUL 8 1CL-FRM01
A SUBSIDIARY OF THE PARSONS CORPORATION 2853-



I
I

CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

SAMPLE NO(S).: 88081960-88081962
WORK ORDER NO.: 878I

I
I

These soil samples were received at the ES Berkeley Laboratory
on 8-18-88. They were received cold and intact.

I
I
I
I
I
I
I

I
I

88-A1-DULUO081 , 2854-CN-F.RM02



ENGTNEERING-SCIENCE II'IC, PAGE

A~NALY;SIS iRrPORT

1OR OIRDR HNI'IER: 8 7 Glj~?~ ?I 106 NUMBER : ZB0000000440 APPROVED 6Y__jI/ ~
WORK ORDER DsA TE : 08/18/'88 Lab1 Sup~ervisor

I RCPOR~T DATA: CLIENT DATA:
ES OAK RIDGE/DULUTH AllGBi E-S OAK RIDGE/DULUITH ANGFJ ( 1341
71.0 S. ILLINOIS AVE, STE. S103 710 S. ILLINOIS AVE. STE. S103IOAK RIDGE, T14 37830 OAK RI-DGE, TN 37830

IFLL HAYDEN

iI OF REPORT COPIES:

irONTRACT / -PO # :OROOl ADE 2
CONTACTBILHYE

1 ~ ~~(615)-8392

TA S K 4, UNITS-- ri/Kq, GROUP 801-0

DANGB3-SS-AO- DANGB3-SS-91 .DANGB3-SS-C2

.TEST COMPOUND 8808-1960 88081961 88081.962

itSENiZYLCHLORIDE ND ND ND
815T (.2-CHLOROETHOXY)METHAE ND ND ND
B-I-S (2-CHLOROISOPROPYL)ETHER ND ND ND
.FROMIOBENZENE N D 1ND ND
BROMODICHLOROMETHANE ND ND ND

fROMOFORM ND ND ND
F3ROIIOETHANE ND0 ND ND
__ARBON TETRACHLORIDE 1\1D ND 1ND
CHLORACETALDEHYDE N\1D ND ND
C H L O R A L ND N D ND
C HLOROBENZENE 1ND ND ND
CHLOROETHANE ND ND ND
['HI-OROFORI1 0,2B 2.8B 0.2B
.- CHLOROHEXANE ND ND ND

2--CHLOROETHYL VINYL ETHER N D ND N D
CHLOROMETHANE -ND ND ND
llHLOROMIETHYL METHYL ETHER ND ND N D
-GHLOROTOLUENE ND ND ND

DI FMMOCHLOROIIETHAHE ND ND N D
DIBROMOMETHANE ND ND ND
L, 2--DICHLOROBENZENE ND- ND 1ND
1,3-DICHLOROBENZENE* ND ND ND
1..4-DICHLOROBENZENE ND ND ND
-1-7C HLQO 0D I FL U 0R 0 ET HA ME ND ND N D

I , i-DICHLOROETHANE ND 1ND N D
1-.2-DICHLOROETHANE NO ND NO)
1, i-DICHLOR-OETHYLENE NOD HD ND1
TRANS-1,2-DICHLOROETHYLENE ND ND Ni)

DICHLOROMETHANE 3. B5r.78 26B
It 2-D--CHLOR-OP'ROPANE ND ND N[1)

ND -Not Dete~cted

2855-



I
EGINEERTI'G-SCIENCE INC. PAGE 2

A'NLYSIS REPORT FOR WORK ORDER NUMBER 678

DANGBF3-SS-AO DANGB3-SS-BI DANGB-SS-?2
ST COMPOUND 88081960 88081961 88081962 I

.!-DICHLOROFROPYLENE ND ND ND
.1,2,2-TETRACHLOROETHAINE ND ND ND
,1,1,2-TETRACHLOROETHANE ND ND ND
ETRACHLOROETHYLENE ND ND ND
,1,-TRICHL'OROETHANE ND ND ND.
.1.2-TRJCHLOROETHANE ND ND ND
RICH LOROETH YLENE ND ND ND
OICHLOROFLUOROIIETHANIE ND ND ND I
P.[CHLOROPROPANE ND ND ND

IHYL CHLORIDE ND ND NIO'

S0 N ot Detected
2856



I FNGINEERING-SCIENCE INC. PAGE 

09/28/80

1 ANALYSIS REPORT

IWORK ORDER NUMBER: 078
OB NUMBER : ZB0000000440 APPROVED BY __
IORK ORDER DATE : 08/18/80 Lab Super'visor

IJEPORT DATA: CLIENT DATA:
.IS OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 154)
710 S. ILLINOIS AVE, STE. S10.3 710 S. ILLINOIS AVE. STE. S103
AI RIDGE, TN 37860 OAK RIDGE, TN 37830
ILL HAYDEN,

i1 OF REPORT COPIES: I

IONTRACT /P It : OROOl
CONTACT : BILL HAYDEN

I " (f615)-4.8.-3920

TASK: 4. UNITS: ir g/K9, GROUP 8020

DANGB3-SS-AO DANGB3-SS-BI DANGB3-SS-C2

TEST COMPOUND 88081960 88081961 88081962

t ----------------- --------------- --------------- ---------------
ENZENE ND ND ND

CHLOROBENZENE ND ND ND
*I!.2-DICHLOROBENZENE ND ND ND
Ii -DICHLOROBENZENE ND ND. IND

L 4-D-I CHLOROBENZENE ND NID ND
IETHYL BENZENE ND ND NDFOLUENE 17 4.5 5,5
XYLENES ND ND NID

I
I
I
I

I

-I'D -I'ot Detected 25
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I

TILE C.ONTINUII'G CALIBRATION CHECK I
iame: Contract: I
Code: Case No.: SAS No.-:

"ppoouqrji -. o60 I
'B FILE ID:_12,13 Init. Calib. Date(s):B/l'c/T8 /

FIPO'UND RRF RRF50 %D I
izyl chloride 0.08 0.o -30.36s (2--c1-,o"oeit o-xy )I

Jlano O. C4 100. 00
• (2-choroi-Sopropyl
a r. 0.26 100. C)Q.

)nobPr-7r-e_-_ -_ _1___ - 1 . 21 I . C 11.81)
_mo__ih_ ,3.68 3.08 16.23

mof.r m;, 1.45 0.95 34.27
3momethane 0. 26 0.21 20.31
-bon tet-eaIor-_de 3.20 3.00 6.38
oroace -a.,. d evde v ERR
torobenzene __ . 36 _29 4.94

t 0.55 -0.39 29.18
• or'g r~m 4.50 4.19 6.91
;hor ch;~-',~.< ~. 0~- . 92 0. 73 21,03

.hlor oethyl i, ,,l . ther'_ 0.04 10C)0. 00
orometh,r~c- ____ 0.34 0.29 14.69

)mroa-thy . & ,e-y e -ter_ . 17 100.00
_n,. p...o C tOlLtenes - 3.99 3.C'-4 23.77

)romoc'i ot- cn3~e, .. _e 3. 90 3. t9 18.0 0
)r-omrnmel' ,.n _ - _ 2.98 2.39 19.74
"! Di ch I orobenz- ene 2.48 2_20 11.11
7-Dich Iorobenzene_ 1. 94 1 89 2.39
iDi ch Ioroberizene 2.47 2_33 5.55
hl-or-odi44 uormethane 0.54 100.00
._Di-chloroethane 1.95 1.90 2.46

Di rh I or.oetane 2.33 2_03 12.68
I-Dichloroethyl-ene 2.44 2 19 10.19

-ns 1 ,2_di cii o.-ethyl-ene 1. 51 L. 59 -5.37
-hloromethane 4.21 3.76 10.63

- Dichlor-opr-o.ane 2.70 2.34 13.29
3_Dichirropy!ene - 4. 6(') 3.33 27.60'

: - --,. . , r.' . 0 r a h r oe t h a n e _ 6 . 6 '5 6 .-P . 3 . 6 7 I
1 . _etx-ach! orocthane 3.63 2_61 27.59

-ac, . o h -6.65 6.41 3.61

2.20 1.94 16.37
S2 i'r~ivh3 cir-' .han..___ 4. 60 3.372"7 27.61

bi ''h et-Iylr~ ____ 4_..40~ 3.94 10.35
., '-s," o;. ] .:p".me i,'.~'-- __2. 19 1.80 17. 69

359 2.40 860 I
-. . 0 0 0. 6 40.91



I
I
I
LATILE CONTINUING CALIBRATION CHECIK

IName: ENGINEERING SCIENCE Contract:

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

trulment ID.:CARBOPAK Calibration Date(s):8/a/88

FTLE ID: RRF 50 12 c~

MPOUND RRF RRF5O 0%,D

_ene _3.10 2.96 -4.48
: *3r'bel'-ene_ 5.3v 4.87 -8.28
-12Di chl or o..z.,ene 2.4 44 24.5 0.60
.3_Dichi -ob'zene 271 2.81 3.51
i4 -,D i c h obn: en c. 2. 53 2.69 6.26
hy,. Bzee 3.t.- 1 2.57 -26.74
-3 .___ , 47 3.62 4.42

itenes 7.6.- 7.83 2.64

I
I
I
I
I
:I!

I
:I

!:l -2861
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-I
E S 600 BANCROFT WAYBERKELEY. CALIFORNIA 94710

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

1 Job No, OR001

I Client: ES Oak Ridge
Attention: Bill Hayden

Address: 710 S. Illinois Avenue
Suite F-103
Oak Ridge, Tn. 37830I

Project: Duluth ANGBI
Attached are the analytical reports for the soil samples received
by this laboratory on 8-18-88.

Sample Preparation Data

Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd cOl.

88081943- DANGB3-SS-D5 - AS-F -8-17-88 10-16-88
88081943 DANGB3-SS-D5 BA-I 8-17-88 9-18-88
88081943 DANGB3-SS-D5 CD-F 8-17-88 9-16-88
88081943 DANGB3-SS-D5 CR-F 8-17-88 9-16-88
88081943 DANGB3-SS-D5 HG-C 8-17-88 '9-13-88
38081943 DANGB3-SS-D5 PB-F 8-17-88 10-12-88
88081943 DANGB3-SS-D5 418.1 8-17-88 9-14-88 9-r4-88
88081943- DANGB3-SS-D5 MOIS 8-17-88 8-29-88
88081943 DANGB3-SS-D5 8010 8-17-88 8-30-88 8-29-88
88081943 DANGB3-SS-D5 8020 8-17-88 8-30-88 8-29-88
88081943 DANGB3-SS-D5 8080 8-17-88 8-26-88 9-2-3-88
88081944 DANGB3-SS-C5 AS-F 8-17-88 10-16-88

* 88081944 DANGB3-SS-C5 BA-I 8-17-88 9-18-88
88081944 DANGB3-SS-C5 CD-F -8-17-88 9-16-88
88081944 DANGB3-SS-C5 CR-F 8-17-88 9-16-88
88081944 DANGB3-SS-C5 HG-C 8-17-88 9-13-88

* 88081944 DANGB3-SS-C5 PB-F 8-17-88 10-12-88
* 88081944. DANGB3-SS-C5 418.1 8-17-88 9-14-88 9-14-88

88081944 DANGB3-SS-C5 MOIS 8-17-88 8-29-88-3,88081944 DANGB3-SS-C5 -8010 :8-17-88 8-30-88 8-29-88
88081944 DANGB3-SS-C5 8020 8-17-88 8-30-88 8-29-88
88081944 DANGB3-SS-C5 8080 8-17-88 8-26-88 9-23-88I

I!* If applicable

I 88-Al-DULU0594 1 CL-FRM01
3 A SUBSIDIARY OF THE PARSONS CORPORATION 2865



E S 600 BANCROFT WAY 1
BERKELEY. CALIFORNIA 9471

ENGINEERING-SCIENCE, INC. (415) 548.7970

Job No.: ORO0l

Project: Duluth ANGB

Sample P reparation Data

Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted- analyzed 2nd-col.

88081945 DANGB3-SS-A4 AS-F 8-17-88 10-16-88
88081945 DANGB3-SS-A4 BA-I 8-17-88 9-18-88
88081945 DANGB3-SS-A4 CD-F -8-17-88 9-16-88
88081945 DANGB3-SS-A4 CR-F 8-17-88 9-16-88
88081945 DANGB3-SS-A4 HG-C -8-17-88 9-13-88
88081945 DANGB3-SS-A4 PB-F 8-17-88 10-12-88-
88081945 DANGB3-SS-A4 418.1 8-17-88 91-148 9-14-88
88081945 DANGB3-SS-A4 MO-S- 8-17-88 8-29-88
88081945 'DANGB3-SS-A4 8010 -8-17-88 8-30-88 8-29-88
88081945 DANGB3-SS-A4 8020 8-17-88 8-30-88 8-29-88
88081945 DANGB3-SS-A4 8080 8-17-88 8-26-88- 9-23-88
88081946 DANGB3-SS-A5 AS-F 8-17-88 10-16-88
88081946 DANGB3-SS-A5 BA-I 8-17-88 9-18-88
88081946 -DANGB3-SS-A5 CD-F 8-17-88 9-16-88
88081946 DANGB3-SS-A5 CR-F '8-17-88 9-16-88
88081946 DANGB3-SS-A5 HG-C 8-17-88 -9-13-88
88081946 -DANGB3-SS-A5 PB-F 8-17-88 10-12-88
88081946 DANGB3-SS-AS 418.1 8-17-88 9-14-88 -9-14-88
88081946 -DANGB3-SS-A5 MOIS 8-17-88 8-29-88
88081946 DANGB3-SS-A5 8010 8-17-88 8-L30-88 8-29-88-
88081946 -DANGB3-SS-A5 8020 8-17-88 8-30-88 8-29-882 I
88081946 DANGB3-SS-A5 8080 8-17-88 8-26-88- 9-2J-88
88081947 -DANGB3-SS-Z2 AS-F 8-17-88 10-1'6-88
88081947 -DANGB3 -SS-Z2 BA-I -8-17-88 9-18-8,8
88081947 DANGB3-SS-Z2' CD?-F 8-17-88 9-16-88 1
88081947 DANGB3-SS-Z2 CR-F 8-17-88 9-16-88
88081947 DANGB3-SS-"Z2 HG-C .8-17-88 9-13-88
88081947 DANGB3-SS-Z,2 PB-F -8-17-88 10-12-88
880801947 -DANI3B3--SS-Z2 -418.1 -- 7-88 9-14-88- -9-14-88
88081947 DANGB3-SS-Z2 MOIS 8-17-88 8-29-88
88081947 DANGB3-SS-Z2 8010 8-17-88 8-30-88 8-30-88
88081947 DANGB3-SS-Z2 8020 8-1-7-88 -8-30-88 8-30-88
88081947 DANGB3-SS-Z2 8080 8-17-88 8-26-88- 9-23-88

*If applicable

88-A1-DULUO594-2- CL-FRM01

A SUBSIDIARY OF THE PARSONS CORPORATION -2866



I
* E S 6W0 BANCROFT WAY

BERKELEY, CALIFORNIA 94710ENGINEERING-SCIENCE, INC. (415) 548-7970

Job No.: ORO01

I
Project: Duluth ANGB

Sample Preparation Data

Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.

88081948 DANGB3-SS-Y2 AS-F 8-17-88 10-06-88
88081948 DANGB3-SS-Y2 BA-I 8-17-88 9-18-88
88081948 DANGB3-SS-Y2 CD-F 8-17-88 9-16-88I88081948 DANGB3-SS-Y2 CR-F 8-17-88 9-16-88
88081948 DANGB3-SS-Y2 HG-C 8-17-88 9-13-88
8_8081948 DANGB3-SS-Y2 PB-F 8-17-88 10-10-88I88081948 DANGB3-SS-Y2 418.1 8-17-88 9-14-88 9-14-88
88081948 DANGB3-SS-Y2 MOIS 8-17-88 8-29-88
88081948 DANGB3-SS-Y2 8010 8-17-88 8-30-88

* 88081948 DANGB3-SS-Y2 8020 8-17-88 8-30-88
* 88081948 DANGB3-SS-Y2 8080 8-17-88 8-26-88 9-23-88
- 88081949 DANGB3-SS-B2 AS-F 8-17-88 10-06-88

-88081949 DANGB3-SS-B2 BA-I 8-17-88 9-18-88I88081949 DANGB3-SS-B2 CD-F 8-17-88 9-16-88
188081949 DANGB3-SS-B2 CR-F 8-17-88 9-16-88

88081949 DANGB3-SS-B2 HG-C 8-17-88 9-13-88
* 88081949 DANGB3-SS-B2 PB-F 8-17-88 10-10-88

-'88081949 DANGB3-SS-B2 418.1 8-17-88 9-14-88 9-14-88
88081949 DANGB3-SS-B2 MOIS 8-17-88 8-29-88
88081949 DANGB3-SS-B2 8010 8-17-88 8-30-88I_88081949 DANGB3-SS-B2 8020 8-17-88 8-30-88
88081949 DANGB3-SS-B2 8080 8-17-88 8-26-88 9-23-88 9-26-88
88081950 DANGB3-SS-A2.5 AS-F 8-17-88 10-06-88I 88081950 DANGB3-SS-A2.5 BA-I 8-17-88 9-18-88
-88081950 DANGB3-SS-A2.5 CD-F 8-17-88 9-16-88
88081950 DANGB3-SS-A2.5 CR-F 8-17-88 9-16-88

1 88081950 DANGB3-SS-A2.5 HG-C 8-17-88 9-13-88
-88081950 DANGB3-SS-A2.5 PB-F 8-17-88 10-10-88
88081950 DANGB3-SS-A2.5 418.1 8-17-88 9-14-88 9-14-88
88081950 DANGB3-SS-A2.5 MOIS 8-17-88 8-29-88
88081950 DANGB3-SS-A2.5 8010 8-17-88 8-30-88 8-30-88

* 88081950 DANGB3-SS-A2.5 8020 8-17-88 8-30Z88 8-30-88

88081950 DANGB3-SS-A2.5 8080 8-17-88 8-26-88 9-23-88

* If applicable

88-Al-DULUO0594- 3 CL-FRMO 1
A SUBSIDIARY OF THE PARSONS CORPORATION 2867



E S 600 BANCROFT-WAY 941

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

Job No.: OR001

Project: Duluth ANGB

Sample Preparation Data

Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.

88081951 DANGB3-SS-A3.5 AS-F 8-17-88 10-06-88
88081951 DANGB3-SS-A3.5 BA-I 8-17-88 9-18-88
88081951 DANGB3-SS-A3.5 CD-F 8-17-88 9-16-88
88081951 DANGB3-SS-A3.5 CR-F 8-17-88 9-16-88
88081951 DANGB3-SS-A3.5 HG-C 8-17-88 9-1-3-88-
88081951 DANGB3-SS-A3.5 PB-F 8-17-88 10-10-88-
88081951 DANGB3-SS-A3.5 418.1 8-17-88 9-14-88 9-14-88-
88081951 DANGB3-SS-A3.5 IIOIS 8-17-88 8-29-88-
88081951 DANGB3-SS-A3.5 8010 8-17-88 8-30-88 -8-30-88
88081951 DANGB3-SS-A3.5 8020 8-17-88 -8-30--8-8
88081951 DANGB3-SS-A3.5 8080 8-17-88 8-26-88 9-23-88-
88081952 DANGB3-SS-D2 AS-F 8-17-88 10-06-88-
88081952 DANGB3-SS-D2 BA-I 8-17-88 -9-18-88
88081952 DANGB3-SS-D2 CD-F 8-17-88 9-16-88-
88081952 DANGB3-SS-D2 CR-F 8-17-88 -9-1-6-88-
88081952 DANGB3-SS-D2 HG-C 8-17-88 9-13-88-
88081952 DANGB3-SS-D2 PB-F 8-17-88 10-10-88
88 081952 DANGB3-SS-D2 418.1 8-17-88 9-14-88 9-14-88
88081952 DANGB3-SS-D2 MOIS 8-17-88 -8-29-88-
88081952 DANGB3-SS-D2 8010 8-17-88 8-30-88 8"30-83
88081952 DANGB3-SS-D2 8020 8-17-88 8-30-88-
88081952 DA11GB3-SS-D2 8080 8-17-88 8-26-88 9-23-88- -9-26-83
88081953 DANGB3-SS-D4- AS-F 8-17-88 10-06-88
88081953 DANGB3-SS-D4 BA-I -8-17-88 9-18-88-
88081953 DANGB3-SS-D4 CD-F 8-17-88 9-16-88
88081953 DANGB3-SS-D4 CR-F 8-17-88 9-16-88-
88081953 DANGB3-SS-D4 HG-C 8-17--83 9-13-388
88081953 DANGB3-SS-D4 PB-F 8-17-88 10-42-83
-88081953 DANGB3--D 418.1 8-78 9-4891-8

88081955 DANGB3-SS-D4 MOIS 8-17-88 8-29-88
88081953 DANGB3-SS-D4 8010 8-17-88 8-30-88- 8-30-88
88081953- DANGB3-SS-D4 8020 8-17-88 8-30-88
88081953- DANGB3-SS-D4 8080 8-17-88 8-26-88 9-23-88-

*If applicable

88-Al-DULU0594 4 28 8CL-FRMO I

A SUBSIDIARY OF THE PARSONS CORPORATION



* E S 800 BANCROFT WAY
BERKELEY. CALIFORNIA 94710ENGINEERING-SCIENCE, INC. (1)5877

3Job No. : OR001

IProject: Duluth ANGB

I Sample Preparation Data

E Laborat ory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.

*88081954 DANGB3-SS-A3 AS-F 8-16-88 10-06-88
*88081954 DANGB3-SS-A3 BA-I 8-16-88 9-18-88
88081954 DANGB3-SS-A3 CD-F 8-16-88 9-16-88I88081954 DANGB3-SS-A3 CR-F 8-16-88 9-16-88
88081954 DANGB3-SS-A3 HG-C 8-16-88 9-13-88
88081954 DANGB3-SS-A3 PB-F 8-16-88 10-12-88

-88081954 DANGB3-SS-A3 418.1 8-16-88 9-14-88 9-14-88
-88081954 DANGB3-SS-A3 MOIS 8-16-88 8-29-88
88081954 DANGB3-SS-A3 -8010 8-16-88 8-29-88 8-29-88
88081954 DANGB3-SS-A3 8020 8-16-88 8-29-88 8-29-88

- 88081,954 DANGB3-SS-A3 8080 8-16-88 8-26-88 9-23-88
3 88081955 DANGB3-SS-A1 AS-F 8-16-88 10-06-88
- 88081955 DANGB3-SS-A1 BA-I 8-16-88 9-18-88
-88081955 DANGB3-SS-A1 CD-F 8-16-88 9-16-88

3 88081955 DANGB3-SS-A1 CR-F 8-16-88 9-16-88
-88081955 DANGB3-SS-A1 -HG-C 8-16-88 9-13-88
88081955 -DANGB3-SS-A1 PB-F 8-16-88 10-12-88I88081955 DANGB3-SS-A1 418.1 8-16-88 9-14-88 9-14-88
88081955 DANGB3-SS-Al IIOIS 8-16-88 8-29-88
88081955 -DANGB3-SS-A1 8010 8-16-88 8-30-88 8-29-88

- 88081-955 DANGB3-SS-A1 8020 8-16-88 8-29-88 8-29-88
3-880819-55 DANGB3-SS-A1 8080 8-16-88 8-26-88 9-23-88
- 88081-956 DANGB3-SS-CO AS-F 8-16-88 10-06-88
88081956 DANGB3-SS-CvO BA-I 8-16-88 9-18-88I-88081956 DANGB3-SS-CO CD-F 8-16-88 9-16-88
88081956 DANGB3-SS-CO CR-F 8-16-88 9-16-88
88081956 DANGB3-SS-CO HG-C 8-16-88 9-13-88U88081956 DANGB3-SS-CO PB-F 8-16-88 10-12-88
88081956 DANGB3-SS-CO 418.1 8-16-88 9-14-88 9-14-88
88081956 -DANGB3-SS-CO MOIS 8-16-88 8-29-88U-88081956 DANGB3-SS-CO 8010- 8-16-88 8-29-88 8-29-88

: 88-081956 DANB3-SS-CO 8020 8-16-88 8-29-88 8-29-88
--88081956 DANGB3-SS-CO 8080 8-16-88 8-26-88 9-23-88

I*If applicable

88-Al-DULU0594 5 CL-FRM0 1
A SUBSIDIARY OF THE PARSONS CORPORATION 2 6



E S 600 BANCROFT WAY

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

Job No.: OR001

Project: Duluth ANGB

Sample Preparation DataI

Laboratory Client Date Date* Date Date* ~
Sample No. Sample ID Test collected extracted analyzed 2nd col.

~88081957 DANGB3-SS-C1 AS-F 8-16-88 10-06-88
88081957 DANGB3-SS-CI BA-I 8-16-88 9-18-881
88081957 DANGB3-SS-C1 CD-F 8-16-88 9-16-88
-88081957 DANGB3-SS-C1 CR-F 8-16-88 9-16-88
88081957 DANGB3-SS-C1 HG-C 8-16-88- 9-13-88I
88081957 DANGB3-SS-Cl PB-F 8-16-88 '10-12-88
88081957 DANGB3-SS-C1 418.1 8-16-88 9-14-88 9-14-88

-88081957 DANGB3-SS-C1 MOIS 8-16-88 8-29-881
88081957 DANGB3-SS-CI 8010 8-16-88 8-29-88 8-29-88
88081957 DANGB3-SS-CI 8020 8-16-88 8-29-88 8-29-83
88081957 DANGB3-SS-C-1 8080 8-16-88 8-26-88 9-23-88 9-26-88
88081958 DANGB3-SS-0C3 AS-F 8-16-88 10-06-88
88081958 DANGB3-SS-C3- BA-I 8-16-88 9-18-88
88081958 DANGB3-SS-C3- CD-F 8-16-88 9-16-88
88081958 DANGB3-SS-C3 CR-F 8-16-88 9-16-88
88081958 DANGB3-SS-C31 HG-C 8-16-88 9-13-88

80858DANGB3-SS-C3- PB-F 8-16-88 10-12-88
88081958' DANGB3-SS-C3- 418.1 8-16-88 9-14-88 9-14-88
88081958 DANGB3-SS-C3- MOIS 8-16-88 8-29-88 I
8081958 DANGB3-SS-C3 8010 8-16-88 8-29-88 8-29-88-
88081958 DANGB3-SS-C3- 8020 8-16-88 8-29-88 8-29-8
88081958 DANGB3-SS-C%3- 8080 8-16-88 8-26-38 9-23-88
88081959 DANGB3-SS-A2- AS-F 8-16-88 10-0 6-3,8
88081959 DANGB3-SS-A2 BA-I 8-16-88 9-18-88
88081959 DANGB3-SS-A2 CD-F 8-16-88 9-16-88I
88081959 DANGt3-SS-A2 CR-F 8-16-88 9-16-88
88081959 DANGB3-SS-A2 HG-C 8-16-88 9-13-88
88081959 DANGB3-SS-A2 PB-F 8-16-88 10-12-88
88081959 DANGB3-SS-A2- 418.1 8-16-88 9-14-88 9-14-881
88081959 DANGB3-SS-A2' MOIS 8-16-88 8-29-88
8-S081,959 -DANMB3SS-A2 -8010 8-16-88- 8-29-88 8-29-88
88081959 DANGB3-SS-A2- 8020 8-16-88 8-29-88 8-29-88

88081959 DANGB3-SS-A2 8080 8-16-88 8-26-88 9-23-88

*If applicable

-A SUSD8~X MitMjP8A1N 28 70 CL-F RM0 11



U
I

CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

SAMPLE NO(S).: 88081943-88081959
WORK ORDER NO.: 877

I
I

I

These soil samples were received at the ES Berkeley Laboratory
on 8-18-88. They were received cold and intact.

I
I

I
I
I

I 88-AI-DULU0595 1 28/1. CN-FRM02



ENGINEERING-SCIENCE INC. PAGE 1

11/09/88 I

ANALYSIS REPORT

3RK ORDER NUMBER: 877 _ _ _ 1
3B NUMBER : ZBOOO00 440 APPROVED BY,

)RK ORDER DATE : 08/18/88 Lab Supervisor

.PORT DATA: CLIENT DATA:

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

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

kK RIDGE, TN 37830 OAK RIDGE, TN 37830

:LL HAYDEN

OF REPORT COPIES: 1

)NTRACT / PO # : ORO01

)NTACT : BILL HAYDEN

(615)-481-3920

kSK: 2, UNITS: mg/Kg

DANGB3-SS-D5 -DANGB3-SS-C5 DANGB3-SS-A4 DANGB3-SS-A5 DANGE3-SS-Z2 DANGB3-SS-Y2

"ST COMPOUND 88081943 88081944 88081945 88081946 88081947 88081948

:ID DIG SOIL NA NA NA NA NA NA

ISENIC <5.OE c5.OE -5.OE <c5.OE <5.OE <5.OE

;RILIH 56.4 109 70.3 114 62.5 110

AMOIUM 10.9N. 5.6N 7.8N 6.2N 13.5N 19.4N

iROMIUM 19.2 18.9 24.4 22.8 36.2 44.2

"RCURY <.1 <O.1 0.1 <0.1 (0.1 <0.1

AD 9.3 9.98 8.2 30.3 9.0 12.6

I
I
I
I

- I

IA- Not Analyzed I
3 Not Detected .

2872



ENGINEERING-SCIENCE INC. -PAGE 2

ANALYSIS REPORT FOR WORK ORDER NUMBER 877

I SK: 2, UNITS: mg/Kg

*DANG3-SS-B2 DANG3-$S-A2.5 DANG3-SS-A3.5 DANGB3-SS-02 DANG3-SS-04 DANG3-SS-A3

-REST-COMPOUND 8808949 8801950 8808951- 8801952 88081953 88081954' CID DIG-SOIL NA NA NA NA NA NA
RSENIC <5.OE <5.OE c5.OE <c5.OE 5S.OE <5.OE
AAIUN 85.1 69.0 63.9- 38.0 44.8 69.4

CADMIUM 12.5N 10.9N 11.6N- 10.6N 12.ON 12.5NI HEOMIUM 26.8 28.5 34.8 20.2 30.2 30.5
ERCURY 0c. I 0.1 (D.1 40.1 <0.1 40.1

LEAD 13.4 8.0 -8.5 17.8 9.1S 12.7S

-INA NtAaye
ND-NtDtce



ENGINEERING-SCIENCE INC. PAGE 3
11/09/88 *

ANALYSIS REPORT FOR WORK ORDER NUM4BER 877

ASIK: 2, UNITS: mg/Kg1

DANGB3-SS-A1 DANGB3-SS-CO DANGB3-SS-Cl DANGB3-SS-C3 DANGB3-SS-A2

EST COMPOUND 88081955 88081956 88081957 88081958 88081959

'ID DIG SOIL NA NA NA NA NA

ISENIC <5.OE <5.OE <5.OE <5.OE <5.OE
IRIUN 3. 73.7 73850.8 79.0
IDMIIE4 12.9W 9.7N 16.4N 10.3N 12.3N
qR0I4IUM 38.1 24.6 31.4 30.1 26.9I
=-RCURY <0.1 <0.1 <0.1 (0.1 <0.1
--AD 7.7 7.7 12.6 10.8s 3.8

28741



U
ENGINEERING-SCIENCE INC. PAGE 4

f 11/09/88

ANALYSIS REPORT

3JiK ORDER-NUMBER: 877
UJOB NUMBER : ZBO000000440 APPROVED BY

WORK-ORDER DATE : 08/18/88 Lob Superv|ior

tEPORT DATA: CLIENT DATA:

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

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

K RIDGE, TN 37830 OAK RIDGE, TN 37830

ILL HAYDEN

-NOF-REPORT COPIES: 1

ONTRACT/ PO0# : OROOl
CONTACT : BILL HAYDEN

(615)-4.81-3920

*ASK: 3, UNITS: mg/Kg

i DANGB3-SS-D5 DANGB3-SS-C5 DANGB3-SS-A4 DANGB3-SS-A5 DANGB3-SS-Z2 DANGB3-SS-Y2

REST COMPOUND 88081943 88081944 88081945 88081946 88081947 88081948

18.1 PETROLEUM HYDROCARBONS <100- 150 <100 100 <100 <100

* MOISTURE 16.9 28.7 11.2 56.1 13.1 21.2

I
I

I
I

I
NDT 

- Not Detected

1 28Ta



I
ENGINEERING-SCIENCE INC. PAGE 5

1109/88!

ANALYSIS REPORT FOR WORK ORDER NUMBER 877

;SK: 3, UNITS: mg/Kg I
DANGB3-SS-B2 OANGB3-SS-A2.5 DANGB3-SS-A3.5 DANGB3-SS-02 DANGB3-SS-D4 DANGB3-SS-A3

EST COMPOUND 88081949 88081950 88081951 88081952 88081953 88081954
.o.. .... I .... e. -... .. .. ... o..i.-...... ... . ...... ... O... O.......OQ. ..... . ... .. ......... .... °..... ...

:8.1 PETROLEUM HYDROCARBONS <100 <100 <100 <100 83 <100

MOISTURE 24.9 14.3 13.8 5.9 12.0 14.4

N

I
I
I

- Not etecte

2 8' I



I
ENGINEERING-SCIENCE INC. PAGE 61 11/09/8

ANALYSIS REPORT FOR WORK ORDER NUMBER 877

IASK: 3, UNITS: mg/Kg

l DANGB3-SS-A1 DANGB3-SS-CO DANGB3-SS-Cl DANGB3-SS-C3 DANGB3-SS-A2

REST COMPOUND 88081955 88081956 88081957 88081958 88081959

18.1 PETROLEUM HYDROCARBONS 100 <100 75 <100 c100

MOISTURE 14.2 14.5 21.1 11.3 17.7

S

i.
2

I
I
I
I

I
I

I

I
ND "Not Detected

t
5 2877



ENGINEERING-SCIENCE-INC. PAGE -7
11/09/85

ANALYSIS REPORT

3RK ORDER NUMBER:, 877I
!)B NUMBER : Z60000000440 APPROVED BY-
)RK ORDER DATE : 08/18/88 Lab Supervisor

:-PORT DATA: CLIENT DATA:I
i OAK RIDGE/DULUTH-ANGS ES OAK RIDGE/DULUTH AMO 134)
10 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
XK RIDGE, TN 3783 OAK RIDGE, TN 37830

!LL HAYDEN

OF REPORT COPIES: 1

-NTRACT / PO # : OROOI -
)NTACT : BILL-HAYDEN

(615)-481 -3920

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

DANG83-SS-D5 DANGB3-SS-C5 DANG83-SS-A4 DANGB3-SS-A5 DANGB3-SS-Z2 DANGB3-SS-Y2

'ST COMPOUND 88081943 8801944 88081945 88081946 88081947 88081948

:NZYL CHLORIDE ND ND- ND -ND ND ND
(2-CHLOROETHOXY)METHANE ND ND ND ND ND ND

S (-2-CHLOROISOPROPYL)ETHER ND ND ND ND ND ND
1OMOBENZENE ND -ND ND ND- ND HO
0OOICHLOROMETHAXE ND ND- ND ND ND ND

WOORM ND ND- ND ND ND ND
10HOETHANE ND -ND- ND -ND ND ND
;RBON TETRACHLORIDE ND ND ND ND ND ND

4LORACETALDEHYDE ND ND- ND ND ND NDI
iL0RAL ND _ND_ ND ND ND ND
iLORO8ENZENE ND ND ND ND ND ND
iLOROETHANE ND ND ND ND ND ND
iL0R0FORM 0.5 ND 0.7 0.2 NO NDI
-CHLOROHEXANE ND ND- ND ND ND ND

-CHLOROETHYL VINYL-ETHER- ND ND- ND ND ND ND
4LOROMETHANE ND NO ND ND ND ND
ILOROMETHYL METHYL ETHER- ND ND- ND -N-D -ND ND
ILOROTOLUENE ND ND ND ND ND ND
:BROMOCHLOROMETHANE ND ND- ND ND ND ND
:BROMOMETHANE ND ND- ND N-D ND ND1
,2-DICHLOROBENZENE ND ND ND ND ND ND
.3DICHLOROBENZENE ND -ND NI) ND ND ND
,4-DICHLOROBENZENE ND -ND NO -ND ND ND:CHLRODFLUOOMEHANEND D NDND D I
:1CHLOROLOETHANE ND ND ND -ND ND ND

21-DICHLOROETHANE ND ND- ND -ND ND ND
.1-DICHLROETHALNE 'ND ND- ND -ND ND- ND
,AN,-DICHLOROETHYLENE- ND ND- ND ND ND ~ ND

:CHLOROMETHANE 5.88 11B 5.5B 258 9.1B- ND
2-DICHLOR0PRPANE ND ND ND ND ND ND

-Not Detected

2878 *



ENGINEERING-SCIENCE INC. PAGE 8
11/09/88

ANALYSIS-REPORT FOR WORK ORDER NUMBER 877

3DANGI3-SS-D5 -DANGS3-SS-C5 DANGI3-SS-A4 DANC3-SS-A5 DANG3-SS-22 DANG83-SS-YZ
ITEST COMPOUND 88081943 8801944 88081945 8801946 88081947 88081948

I1,3-DICLOROPROPYLENE ND -ND ND ND ND ND
- 1,1,2,2-TETRACNLOROETHANE ND ND ND ND ND ND

1,1,1,2-TETRACHLOROETHANE ND NO ND ND ND ND
_TETRAHLOROETHYLENE ND ND ND ND -ND ND

1,1,1-TRICHLOROETHANE ND ND ND NO ND- ND
1,1,2-TRICHLOROETHANE ND ND ND ND ND ND
TRICHLOROETNYLENE ND ND ND ND ND ND

STRICLOROFLUOROMETHANE ND ND ND ND ND ND
UTRICLOROPROPANE ND -ND NO ND ND NO

VINYL CHLORIDE ND ND ND ND ND ND

I D NtDtce

I87



ENGINEERING-SCIENCE INC. PAGE 9
11/09/881

ANALYSIS REPORT FOR WORK ORDER NUMBER 877

%SIC: 4, UNITS: ug/Kg, GROUP 80101

"S OPUDDANGB3-SS-B2 DANGB3-SS-A2.5 DANG3-SS-A3.5 DANGB3-SS-D2 DANGB3-SS-D4 DANG3-SS-A3

~S OPUD88081949 88081950 88081951 88081952 88081953 88081954

.NZYL CHLORIDE ND ND NO ND ND ND
S(2-CHLOROETHOXY)METHANE ND ND ND NO ND ND
S(2-CHLOROISOPROPYL)ETHER ND NO NO ND ND ND

,OMOBENZENE NO ND NO NO NO ND
,OMODICHLOROMETHANE NO ND NO ND NO ND
,OMOFORM ND NO ND NO ND ND
ZOMOETHANE ND ND ND ND ND ND
iRBON TETRACHLORIDE ND NO ND ND NO NO
ILORACETALDEIFYDE ND ND ND ND NO ND
iLORAL ND ND NO ND NO NO
iLOROBENZENE ND ND ND ND NO NO
iLOROETHANE ND ND NO ND NO ND

iLOROFORM NO ND ND ND NO 0.88
CHIOROHEXANE ND ND ND ND ND NDI
-CHLOROETHYL VINYL ETHER NO NO ND ND NO ND
4LOROMETHANE ND ND ND ND ND ND
ILOROMETHYL METHYL ETHER NO ND ND ND ND ND
iLOROTOLUENE NO ND ND ND NO ND

BRMCLRMTAEND NO ND ND ND ND
BROMOMETHANE NO NO ND ND NO ND
2-DICHLOROBENZENE ND NO ND ND NO NDI
3-DICHLOROBENZENE ND ND ND ND ND ND
4-DICHLOROBENZENE NO ND ND ND ND ND

CHLOROOIFLUOROMETHANE NO NO ND ND ND ND
1-DICHLOROETHANE NO NO ND ND ND NDI
2-DICHLOROETHANE NO ND ND ND ND ND
1-DICHLOROETHYLENE NO ND ND ND ND ND
'ANS-1,2-DICHLOROETHYLENE ND ND ND ND NO ND
.CHLOROMETHANE ND 7.48 ND 3.48 6.68 2.58
2-DICHLOROPROPANE ND ND ND ND NO ND
3-DICHLOROPROPYLENE ND NO NO ND ND ND
1,2,2-TETRACHLOROETHANE ND ND NO ND ND ND
1,1,2-TETRACHLOROETHANE ND ND ND ND NO ND
.TRACHLOROETHYLENE ND ND ND ND ND ND
1,1-TRICHLOROETHANE ND ND ND ND NO NO
1,2-TRICHLOROETHANE ND ND NO ND ND NO
'ICHLOROETHYLENE NO ND NO ND ND ND
'ICHLOROFLUOROMETHANE ND ND NO ND NO ND
ICHLOROPROPANE ND ND NO ND ND NO
NYL CHLORIDE ND ND NO NO NO ND

-
Not 

Detected

28FjO



ENGINEERING-SCIENCE INC. PAGE 10£ 11/09/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 877

I TASK: 4, UNITS: ug/Kg, GROUP 8010

DANGB3-SS-Al DANGB3-SS-CO DANGB3-SS-Cl DANGB3-SS-C3 DANGB3-SS-A2

ITEST COMPOUND 88081955 88081956 88081957 88081958 88081959

SENZYL CHLORIDE ND ND ND NO ND
IS (2-CHLOROETHOXY)METHANE ND ND ND ND ND
IS (2-CHLOROISOPROPYL)ETHER ND ND ND ND ND

BROMOBENZENE ND ND ND ND ND
SROMODICHLOROMETHANE ND ND ND ND ND
ROMOFORM ND ND ND ND ND
ROMOETHANE ND ND ND ND ND

CARBON TETRACHLORIDE ND ND ND ND NDIHLORACETALDEHYDE ND ND ND ND ND
HLORAL ND ND ND ND ND

CHLOROBENZENE ND ND ND ND ND
CHLOROETHANE ND ND ND ND NDIHIOROFORM ND ND ND ND ND
a-CHLOROHEXANE ND ND ND ND ND
2-CHLOROETHYL VINYL ETHER ND ND ND ND ND

HLOROMETHANE ND ND ND ND ND
HLOROMETHYL METHYL ETHER ND ND ND ND ND
"CHLOROTOLUENE ND ND ND ND ND
DIBROMOCHIOROMETHANE ND ND ND ND ND

W IBROMOMETHANE ND ND ND ND ND

31, 2-DICHLOROBENZENE ND ND ND ND ND
1,3 -DICHLOROBENZENE ND ND ND ND ND
1,4-DICHLOROBENZENE ND ND ND ND ND

U ICHLORODIFLUOROMETHANE ND ND ND ND ND
1-DICHLOROETHANE ND ND ND ND ND

1,2-DICHLOROETHANE ND ND ND ND NJD
1,1-DICHLOROETHYLENE ND ND ND ND NDIRANS-1,2-DICHLOROETHYLENE ND ND ND ND ND
IICHIOROMETHANE 8.8B 3.9B 1.98 1.7B 2.08
1,2-DICHLOROPROPANE ND ND ND ND ND
,3-DI CHLOROPROPYLENE ND ND ND ND ND
,1,2,2-TETRACHLOROETHANE ND ND ND ND ND
,1,1 ,2-TETRACHLOROETHANE ND ND ND ND ND

TETRACHLOROETHYLENE ND ND ND ND ND
31,1-TRICHLOROETHANE ND ND ND ND ND
U,1,2- TRICHLOROETHANE ND ND ND ND ND
TRICHLOROETHYLENE ND ND ND ND NDgRICHIOROFLUOROMETHANE ND ND ND ND ND
RICHIOROPROPANE ND ND ND NO ND

#INYL CHLORIDE ND ND ND ND ND

ND - Not Detected



ENGINEERING-SCIENCE INC. PAGE 11

11/09/88

ANALYSIS REPORT

)RK ORDER NUMBER: 877I
)B NUMBER : ZBOOOOO00440 APPROVED BY A ,

)RK ORDER DATE : 08/18/88 Lab Supervisor

:PORT DATA: CLIENT DATA:

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

O 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

)NTRACT / PO # : OROO !

JNTACT : BILL HAYDEN
(615)-481-3920 I

'SK: 4, UNITS: ug/Kg, GROUP 8020

DANGB3-SS-D5 DANGB3-SS-C5 DANGB3-SS-A4 DANGB3-SS-A5 DANGB3-SS-Z2 DANGB3-SS-Y2

*ST COMPOUND 88081943 88081944 88081945 88081946 88081947 88081948
............................ ............... ............... ............... ............... ............... ...............---

.NZENE ND ND ND ND ND ND
iLOROBENZENE NO NO ND ND ND NO
2-DICHLOROBENZENE ND ND ND ND ND ND

3-DICHLOROBENZENE ND ND ND ND ND ND
4-DICHLOROBENZENE ND ND ND ND ND ND

HYL BENZENE ND ND ND ND ND ND
)LUENE 12 190 ND 39 12 ND

'LENES ND ND ND ND ND ND

- Not Detected

2 8I



ENGINEERING-SCIENCE INC. PAGE 121 11/09/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 877

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

DANGB3-SS-B2 DANGB3-SS-A2.5 DANGB3-SS-A3.5 DANGB3-SS-D2 DANG83-SS-D4 DANGB3-SS-A3

REST COMPOUND 88081949 88081950 88081951 88081952 88081953 88081954E . . . . . . . .. . . . ....ZE... .. ND. .. . .. .ND. .. . .. .ND. .. . .. .ND. .. . .. .ND.. ..ND..

HOENZENE ND ND ND ND ND ND

,CHLOROBENZENE ND ND ND ND ND ND
1,3-DICHLOROBENZENE ND ND ND ND ND ND
1 ,3-DICHLOROBENZENE ND ND ND ND ND ND

THYL BENZENE ND ND ND ND ND ND
O1LUENE ND 11 ND ND 8.6 12

XYLENES ND ND ND ND ND ND

ND Nt1 eece



ENGINEERING-SCIENCE INC. PAGE 13

11/09/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 877

ASK: 4, UNIT S: ug/Kg, GROUP 8020

DANGB3-SS-A1 DANGB3-SS-CO DANGB3-SS-Cl LANGB3-SS-C3 DANGB3-SS-A2U

:ST COMPOUND 88081955 88081956 88081957 88081958 88081959

'NZENE ND ND ND ND ND
ILOROBENZENE ND ND ND ND NDO

2-DICHLOROBENZENE ND ND ND ND NO

3-DICHLOROBENZENE ND ND ND ND NO

4-DICHLOROBENZENE ND ND ND ND NDI
'HYL BENZENE ND ND ND ND ND

)LUENE 8.5 6.7 8.1 4.2 3.4

'LENES ND ND ND ND NDI

*Not Detected



ENGINEERING-SCIENCE INC. PAGE 143 11/09/88

ANALYSIS REPORTr RK ORDER NUMBER: 877
WOB NUMBER :ZBOOOOOO0440 APPROVED BYA

WORK ORDER DATE :08/18/88 Lab Supervisor

IEPORT 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. S103VAK RIDGE, TN 37830 OAK RIDGE, TN 37830
ILL HAYDEN

#OF REPORT COPIES: 1

IONTRACT / P0 # : OR001
CONTACT : BILL HAYDEN

(615)-481 -3920

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

DANGB3-SS-D5 DANGB3-SS-C5 DANGB3-SS-A4 DANGB3-SS-A5 DANGB3-SS-Z2 DANGB3-SS-Y2

I-EST COMPOUND 88081943 88081944 88081945 88081946 88081947 88081948

~LDRIN ND ND ND ND ND NO

*LPHA-BHC ND ND ND ND ND ND

~ETA-BHC ND ND ND ND ND ND
DELTA-BHC ND ND ND ND ND NDI AMMABHC ND ND ND NO ND ND

itHIORDANE ND ND ND ND ND ND
4,41-DDD ND ND ND ND ND ND

4,41-DDE ND ND ND ND ND NDI 4'-DDT ND ND ND ND ND ND

IIELDRIN ND ND ND ND ND ND

ENDOSULFAN I ND ND ND ND ND NDVNDOSULFAN Ii ND ND ND ND ND ND
NDOSULFAN SULFATE ND ND ND ND ND ND

NDRIN ND ND ND ND ND ND

ENDRIN ALDEHYDE NA NA NA NA NA NAIEPTACHLOR ND ND ND ND ND ND
EPTACHLOR EPOXIDE ND ND ND ND ND ND

ECONE NA NA NA NA NA NA

METHOXYCHLOR ND ND ND ND ND NDIOXAPHENE ND ND ND ND ND ND
ICB-1016 ND ND ND ND ND ND
PCB-1221 ND ND ND ND ND NDICB-1232 ND ND ND ND ND ND
CB-1242 ND ND ND ND ND ND

ICB-1248 ND ND ND ND ND ND

PCB-1254 ND ND ND ND ND ND

jdCB- 1260 ND ND ND ND ND ID

I

5 A - Not Analyzed
ND - Not Detected

288



ENGINEERING-SCIENCE INC. PAGE 15

11/09/881

ANALYSIS REPORT FOR WORK ORDER NUMBER 877

kSK: 4, UNITS: ug/Kg, GROUP 80801

DANGB3-SS-B2 DANGB3-SS-A2.5 DANGB3-SS-A3.5 DANGB3-SS-D2 DANG83-SS-D4 DANG83-SS-A31

:ST COMPOUND 88081949 88081950 88081951 88081952 88081953 88081954

.DRIN ND ND ND ND ND ND
PHA-BHC ND ND ND ND ND ND

:TA-BHC NO ND ND ND ND ND
:LTA-BHC ND ND ND ND ND ND
tMMA-SHC ND ND ND ND ND ND

iLORDANE ND ND ND ND ND ND
41-DDD ND ND ND ND ND ND

141-DDE ND ND ND ND ND ND

41-DDT 28 ND ND 24 ND NDI
.ELDRIN ND ND ND ND ND ND
IDOSULFAN I ND ND ND ND ND ND
;DOSULFAN II ND ND ND ND ND ND

DOSULFAN SULFATE ND ND ND ND ND ND
;DRIN ND ND ND ND ND ND
DRIN ALDEHYDE NA NA NA NA HA NA

:PTACHLOR ND ND ND ND ND ND

:PTACHLOR EPOXIDE ND ND ND ND NO ND
:PONE NA NA NA NA NA NA

:THOXYCHLOR ND ND ND ND ND ND

)XAPHENE ND ND ND ND ND ND
'B-1016 ND ND ND ND ND ND

:B-1221 ND ND ND ND ND ND
:8-1232 ND ND ND ND ND ND
.B-1242 NDND ND ND ND NDI
'S-1248 ND ND ND NO ND ND

38-1254 ND ND ND ND ND ND
:8120 DND ND ND ND N

A - Not Analyzed
-Not Detected

2886



I
ENGINEERING-SCIENCE INC. PAGE 16

11/09/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 877

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

DANGB3-SS-Al DANGB3-SS-CO DANGB3-SS-C1 DANG93-SS-C3 DANG83-SS-A2

IEST COMPOUND 88081955 88081956 88081957 88081958 88081959

ILORIN ND NO ND ND ND
LPHA-BHC ND ND ND ND ND
ETA-BHC ND ND ND ND ND
DELTA-BHC ND ND ND ND ND

a AMMA-BHC ND NO NO ND ND
WHLORDANE ND ND NO ND ND
4,41-DDD NO NO ND ND ND
4,4'-DDE NO ND 37 ND ND

41DTNO ND 63 NO ND
ILRNND ND ND ND ND

ENDOSULFAN I NO NO ND ND NDgNDOSULFAN 11 NO NO ND ND ND
NDOSULFAN SULFATE ND ND NO ND ND
NDRIN NO ND NO ND ND

ENDRIN ALDEHYDE NA NA NA NA NA
SEPTACHLOR ND ND NO ND NO

EPTACHLOR EPOXIDE ND ND ND ND ND
EONE NA NA NA NA NA

METHOXYCHLOR ND ND ND ND NDIOXAPHENE ND ND ND NO ND
CB-1016 ND NO ND ND NO

PCB-1221 ND ND ND ND NOgCB-1232 ND ND ND ND ND
CB-1242 ND ND ND ND ND

iCB-1248 ND NO ND ND ND
PCB-1254 ND ND ND ND NDICB- 1260 NO ND ND ND ND

U - Not Analyzed
ND - Not Detecte'
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PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
SOIL

Job No: OROO1 QC Report No.: OCP-S-0031-88
QC Sample No.: 88081967

3 Client: ES Oak Ridge Level (Low/Med): Low
Attn: Bill Hayden Date Reported: 11-10-88
Address: 710 S. Illinois Avenue

Suite F-103
Oak Ridge, Tn. 37830

I Project: Duluth ANGB Laboratory Supervisor Approval:

QC Report for Laboratory Sample No(s).: [i4L4/3/l r'1cD
88081966-88081977
88081958-88081959

Compound Amount Sample Conc. MS Conc. MS % QC
Added In Extract In Extract Rec. # Limits
(ng) (ug/Kg) (ug/Kg) Re c.

Lindane 2830 ND 101 107 46-127

Heptachlor 2830 ND 100 106 35-130

Aldrin 2830 ND 127 135* 34-132

Dieldrin 7070 ND 310 132 31-134

Endrin 7070 ND 288 122 42-139

4,4"-DDT 7070 ND 326 138* 23-134

3 MSD Conc. QC Limits
In Extract MSD % MS %

i (ug/Kg) Rec. # Rec. # RPD # RPD I REC

Lindane 110 117 107 9 50 46-127

I Heptachlor 109 116 106 9 31 35-130

Aldrin 149 158* 135* 16 43 34-132

Dieldrin 336 143* 132 8 38 31-134

I Endrin 306 130 122 6 45 42-139

4,4"-DDT 347 147* 138* 6 50 23-134

I # 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

Spike Recovery: 5 out of 12 outside limits

------



PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY .
SOIL *. . . .. " '" 

Job No: ORO01 QC Report No.: OCP-S-0031-88B
QC Sample No. : Blank

Client: ES Oak Ridge Level (Low/Med): Low
Attn: Bill Hayden Date Reported: 11-10-88
Address: 710 S. Illinois AvenueN

Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB laboratory Supervisor Approval:

QC Report for Laboratory Sample No(E ).: Xk - '1
8 808 19 66-880819 77
88081958-88081959

Compound Amount Sample Conc. MS Conc. MS % QC ,
Added In Extract In Extract Rec. # Limits
(ng) (ug/'g) (ug/Kg) Rec.

Lindane 2000 ND 94.0 141* 46-127

Heptachlor 2000 ND 107 161* 35-130

Aldrin 2030 ND 162 243* 34-132

Dieldrin 5000 ND 314 188* 31-134

Endrin 5000 ND 267 160* 42-139

4,4-DDT 5000 ND 266 160* 23-134

MSD Conc. QC Limits
In E:2zract MSD % MS %I

(ugiKg) Rec. # Rec. # RPD RPD j REC

Lindane 98.0 147* 141* 4 50 46-127

Heptachlor 107 161* 161w 0 31 35-130

Aldrin 125 188* 243* 26 43 34-132

Dieldrin 317 190* 188* 10 38 31-134

Endrin 265 159* 160* 1 45 42-139

4,4-DDT 293 176* 160* 10 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

Spike Recovery: 12 out of 12 outside limits

2890



CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

QC REPORT NO.: OCP-S-0031-88

QC REPORT NO.: OCP-S-0031-88B

I
I
I
I
I

Analysis of matrix spikes resulted in recoveries of aldrin,
dieldrin and DDT that were higher than EPA QC limits. Analysis of
spiked blanks resulted in excessively high recoveries of all spiked
compounds. The data associated with these analyses were closely
examined. No analytical errors were found. The results suggest that3 the blanks were spiked twice.

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

I
I
I
I
U

U
I

| ,2891
88-A1-DULU0559 1 CN-FR"O01



PESTICIDE METHOD BLANK SUMMARY

Job No.: OR001 Lab Name: Engineering Science
Lab Sample No.: Blank

Client: ES Oak RidgeI

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): SoncDate Reported: 11-11-88

Project: Duluth ANGB D

Date Extracted: 8-27-88
Date Analyzed (1): 9-26-88 Date Analyzed (2): 10-3-88
Time Analyzed (1): 05:47 Time Analyzed (2): 21:50
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 fu'lowing samples, MS and MSD.

EPA Sample Lab Sample Date Lab Sample Date
No. ID (1) Analyzed I ID (2) [ Analyzed 2
- 88081966 9-26-88 88081974 10-03-88

- 88081967 9-26-88 88081975 10-03-88
- 88081968 9-26-88 88081976 10-03-88
- 88081969 9-26-88
- 88081970 9-26-88

88081971 9-26-88
- 88081972 9-26-88
- 88081973 9-26-88
- 88081974 9-26-88
- 88081975 9-26-88
- 88081976 9-26-88
- 88081977 9-26-88
- 88081958 9-26-88
- 88081959 9-26-88

88-Al-DULU0453 I PT-FRM04



I PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

SOIL

I Job No: OROO1 QC Report No.: OCP-S-0040-88

QC Sample No.: 88081938
Client: ES Oak Ridge Level (Low/Med): Low
Attn: Bill Hayden Date Reported: 11-10-88
Address: 710 S. Illinois Avenue

Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB Laboratory Supervisor Approval:

3 QC Report for Laboratory Sample No(s).: __

88081938-88081957

Compound Amount Sample Conc. MS Conc. MS % QC

Added In Extract In Extract Rec. # Limits
(ng) (ug/Kg) (ug/Kg) Rec.

Lindane 2380 ND 109 138* 46-127

Heptachlor 2380 ND 133 168* 35-130

Aldrin 2380 ND 103 130* 34-132

Dieldrin 5940 ND 321 162 31-134

Endrin 5940 ND 256 129 42-139

4,4-DDT 5940 ND 1780 901* 23-134I _

MSD Conc. QC Limits
In Extract MSD % MS % %
(ug/Kg) Rec. # Rec. #I RPD # RPD REC

Lindane 66.6 84 138* 48 50 46-127

Heptachlor 70.0 88 168* 62* 31 35-130

Aldrin 70.4 89 130 38 43 34-132

Dieldrin 212 107 162* 41* 38 31-134

Endrin 188 95 129 31 45 42-139

)," Onn Ini nA1 1I A. I r 4

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

* Values outside of QC limits

RPD: 3 out of 6 outside limits

Spike Recovery: 4 out of 12 outside limits

88-A1-DULU0480 1 PT-FRM05



PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

SOIL

Job No: ORO01 QC Report No.: OCP-S-0040-88B

QC Sample No.: Blank

Client: ES Oak Ridge Level (Low/Med): Low

Attn: Bill Hayden Date Reported: 11-10-88

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).: 4LA62J{ -i
88081938-88081957

Compound Amount Sample Conc. MS Conc. MS % QC

Added In Extract In Extract Rec. # Limits

(ng) (ug/Kg) (ug/Kg) Rec.

Lindane 2000 ND 67.6 I101 46-127

Heptachlor 2000 NTD 83.7 126 35-130

Aldrin 2000 ND 80.0 120 34-132

Dieldrin 5000 ND 245 147* 31-134

Endrin 5000 ND 204 122 42-139

4,4-DDT 5000 ND 219 131 23-134

MSD Conc. QC Limits

In Extract MSD % MS % %

(ug/Kg) Rec. # Rec. # RPD # RPD REC

Lindane '7.0 116 101 13 50 46-127

Heptachlor 87.9 132* 126 5 31 35-130

Aldrin 82.0 123 120 2 43 34-132

Dieldrin 264 158* 7* 7 38 31-134

Endrin 232 139 122 13 45 42-139

4,4'-DDT 252 151* 131 14 50 23-134

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

RPD: 0 out of 6 outside limits

Spike Recovery: 4 out of 12 outside limits

2&94
88-A1-DULU0481 I PT-FRM05



i
CASE NARRATIVE

QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO.: OCP-S-0040-88
QC REPORT NO.: OCP-S-0040-88B

I
I
U
i

3 An_.±ysis of mat-ix spikes showed recoveries of lindane,
heptachlor, dieldrin and DDT in the MS that were higher than EPA QC
guidelines. RPDs were also above EPA QC guidelines for heptachlor,
dieldrin and DDT. When spiked blanks were analyzed, the results showed
recoveries of heptachlor, dieldrin and DDT that were higher than EPA
recommended guidelines. The data associated with these analyses were3 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.

I
I
I

I

1 88-Al-DULUOD58 1 CN-F !MO01



I
PESTICIDE METHOD BLANK SUMMARY I

Job No.: OR001 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: I
Oak Ridge, Tn. 37830 (SepF/Cont/Sonc): Sonc

Date Reported: 11-11-88

Project: Duluth ANGBI

Date Extracted: 8-26-88

Date Analyzed (1): 9-22-88 Date Analyzed (2): 9-26-88

Time Analyzed (1): 15:44 Time Analyzed (2): 02:56

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 j Lab Sample Date

No. ID (1) Analyzed 1 ID (2) Analyzed 2

- 88081938 9-23-88 88081944 9-26-88
- 88081943 9-23-88 88081949 9-26-88
- 88081944 9-23-88 88081957 9-26-88
- 88081945 9-23-88 88081952 9-26-88
- 88081946 9-23-88

- 88081947 9-23-88
- 88081948 9-23-88
- 88081949 9-23-88
- 88081950 9-23-88
- 88081951 9-23-88
- 8808i952 9-23-88
- 88081953 9-23-88
- 880P1954 9-24-88
- 88081955 9-24-88
- 88081956 9-24-88
- 88081957 9-24-88

88-Al-DULU0483 I PT-FIM04
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I

CASE NARRATIVE

QUALITY CONTROL RESULTS SUMMARY
Samples No.: 88C'81943-88081959

I

The results obtained for the laboratory control sample (LCS) I
analyzed with these samples for the analytes Cadmium, Chromium, Mercury
and Barium exceeded the recommended EPA recoveries. All data
associated with this batch was closely inspected and no analytical I
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 I
spike recovery for Cadmium were within acceptable ranges.

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. I

Analyte Reporting Limit MDL

Arsenic 10 mg/Kg 5.0 mg/Kg

88-Al-DULU0148 1 904 CN-FRM01



I

IA
IATILE ORGANICS INITIAL CALIBRATION DATA

I-Name: Contract:

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

trument ID.icarbopak_ Calibration Date (s): 8/30/88_ 8/15/88

AB FILE ID: RRF1O= __52_,40_ RRF20=___53_,41
RF 50___.p54,42 RRF100= 55,43_ RRF200=_ 56,44

IMPOUND RRF10 RRF20 RRF50 RRF100 RRF200 RRF %RSD

enzyl ch. oride 0.08 t'). 04 0.-09 0. 10 0. 08 0. 08 29. 24
gs (2-chor citho y)
* methane __p_ 0.03 0.03 0.05 0.04 0. 06 0.04 31. 04
- (2-chorcis propyle ether._ 0.24 0.27 0.26 0.24 0.30 0.26 9.50
omobanzene- 1-.00 1.26 1.31 1.23 1.26 1.21 10.06

1cmod ch.or ompthane - 2.-36 2.78 3.04 3.41 3.39 2.99 14.80-
pomoform 0. 37 0.91 0. 75 0. 83 1.09 0.79 33.74Ilomomethiane__ 0.-26 0. 19 -0.26 0.21 0.24 0.23 13.40
rbon tetc hlor.id 2.43 2.9,2 3.20 3.24 3.08 2. .11.02

h Io r o atal1d LAh *y__d__s_ 0.00, 0.O 0 ,0i. 0 0 IR ERR(
l !oroben:in'e 1.22 1.-43' 1.43 1.41 1.45 1.39 6.95

1. or.ethamr: 0. 59 0. 32 0.42 0.37 0.30 0. 40 28.48
Tloroior.w 2.71 3.77 3-82 4.17 3.72 3.64 15.0
-Chorohevnc_:_ ___ 0.83 0.88 0.95 0.91 1. 02 0.92 F. 83

ICh- oroet',yl \, nvl ether . 0.3 (:03 0.-05- 0 04 0. 06 0 .04 31. 04
5lortimethano 0.31 0.23 02 24 0. 20 0. I7 0. 23 23.10
hlorometh)l methyl ether._ 0.12 0.-21 0.22 0.16 0.15 0.17 24.46

, phlorotoluene _ 4.21 4.22 3.93 3.70 3.90 3.99 5.56
*br-omo-h] oromethane 3.44 3.42 3.-6 3.81 3.82 3.59 5.74
ibromomethane_ _ _ 2.98 3.04 3.29 3.04 2.56 2.98 8.87

12-Dichlorobenzene 2.45 2.54 2.44 2.34 2.04 2.36 8.16
3..-Dichl orobenzene 2.22 2.11 2.-06 2.32 8.21 3.38 79.78
14-Dichl-cirobenzene_ 2.67 2.59 2.49 2.60 2.20 2.51 7.28
ichl orodifluor, iethane 0.51 -0.49 0. 50 -. 57 0.64 0.54 11 .63
EIDichloroethane 0.75 1.166 1 .65 1.86 1.75 1.43 32.62
-2D-chloroethane____.96 1.61 1-.77 2.04 2.09 1.69 26.83

S,-lDichloroethylene 0.80 0.96 ".-44 1.37 1.73 1.26 29.78
!an.,2_di-ch- oroethylene -0,90 1,34 -1.5- t-.73 .57 1-,42 22.57
5Ichloromethane 6.60 4.34 3.79 3.14 2.66 4.11 37.30

_ADichor oprnpane 1.96 2.21 2.58 1.82 1.08 1.93 28.82
3 Di chlrrpropylene 4.60 4.56 4.-69 4.5:) 4.66 4.60 1.66I , - ,2...et.,. c.loroethane_ 7.74 7.1 2 6i 75 6.7/5 6.10 6.89 8.67
I ,,1.2_T~~Er--h or-eth~ne_ e 3.89 3.60 3.41 3.20 3.94 3.61 8.71

-etrmch, o , ;yc enri .7 7. 12 6.75 6.75 6. 10 6.89 8.70
X ,* rr 1 .--,- th an 1,35 .6 1-.9 -. 03 1.92 1. 75 14., 93

w - - 4.60 4.56 4-69 4.50 4.66 4.60 3. 6I.
rictil or -' , 4,7:3 4. 74 4.40 3.92 3.29 4.22 1 . . 6

1r, C t r, .- 2.71 1 1. 4-6 1.72 1.5 .. 29
4-. 73 0 -0 3. 2' . o.., 3.59 16. 07'

-'J "" '' . " ".. , ', 4, 0.60 0.0.91O 4 7" fi =". ' 3..-e :,, ,. -. ,,:,' , ,'



)TILE ORGANTCS INITIAL CALIBRATION DATA

4ame: ENGINEERING SCIENCE Contract:

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

:rument ID. :carbopa : Calibration Date;(s) ,e/30/68

: 0-

F. 50w 54 RRFIO0= 55 RRF200=m_____56

1POUND RRF10 RRF20 RRFS: RRFI0 RRF200 RRF %RSD

"Zene 8.68 4.56 3.53 2.4? 2.13 4-.27 61.84
oroben:ene 5.26 3.09 5.85 3.85 2.88 4.19 31.52

~_Dictlo o:.zene 2.47 2.01 2.32 2.37 2.03 2.2 9.36
SDichilor.onz~ne L2.78 2.71 2.57 2.98 2.62 2.73 5.97

IDichI o-ct:en: Evie 3. 7 3.82 2.44 3.00 2.46 .3.09 21.36
iyl Benzene. 3.42 1.86 3.34 2.2? 1.e2 2.54 30.89
uene 4.21 2. 63 4.-(.8 3.02 2.16 3.22 27.98

_ __nes 9.71 7.19 9.7? 7.36 6.24 8.-05 19.83

- I
29O_ i
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ISMS 600 BANCROFT WAY
BERKELEY. CALIFORNIA 94710

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

I EK~~~GItiEEItISlt~,Q
Job No.: OR001

Client: ES Oak Ridge JN1

Attention: Bill Hlayden ILIO' AVE., SUITE F 3i
Address: 710 S. Illinois Avenue 710SOARIG TN 37830

Suite F-103QARGE3Oak Ridge, Tn. 37830

Project: Duluth ANOB

Attached are the analytical reports for the soil samples receivedIby this laboratory on 8-26-88.

Sample Preparation Data

I Laboratory Client Date Date* Date Date*
SSample No. Sample ID Test collected ex~racted analyzed 2nd col.

88082130 DANGB-3-111N35-SS3A AS-F 8-25-88 10-1-0-88
88082130 DANGB-3-LM135S3A BA-I 8-25-88 9-19-88I88082130 DANGB-3-1%W35-SS3A CD-F 8-25-88 9-19-88
88082130 DANGB-3-MW35S3A CR-F 8-25-88 9-19-88
88082130 DANGB-3-113 5-553A HG-C 8-2 5-88 9-21-88
88082130 DANGB-3-14W35-SS3A PB-F 8-25-88 10-20-88I88082130 DANGB-3-14735-SS3A 418.1 8-25-88 9-i9-88 9-20-88
88082130 DANGB-3-MW35-SS3A 11015 8-25-88 9-02-88
18082130 DANGB-3-MI435-SS3A 8010 8-25-88 9-03-88 9-02-88I88082130 DANGB-3-MW35-SS3A 8020 8-25-88 9-03-88 9-06-88
8808L130 DANGB-3-MW35-SS3A 8080 8-25-88 9-01-88 9-27-88
88082130 DANGB-3-11W35-SS3A 8270 8-25-88 9-02-88 10-13-88

E * Tf aplCa

88-A1-DULU0743 1 29019 CL-FRMO 1I A SUBSIDIARY OF THE PARSONS CORPORATION



600 BANCROFT WAY
BERKELEY. CALIFORNIA 94710

ENGINEERING-SCIENCE, INC. (415) 548.7970

Job No.: OR001

Project: Duluth ANGB

Sample Preparation Data

Laboratory Client Date Date* Date Date*

Sample No. Sample ID Test collected extracted analyzed 2nd col.

88082131 DANGB-3-MW35-SS2 AS-F 8-25-88 10-07-88

88082131 DANGB-3-MW35-SS2 BA-I 8-25-88 9-19-88

88082131 DANGB-3-MW35-S$2 CD-F 8-25-88 9-19-88

88082131 DANGB-3-MW35-SS2 CR-F 8-25-88 9-19-88

88082131 DANGB-3-MW35-S$2 HG-C 8-25-88 9-21-88

88082131 DANGB-3-MW35-SS2 PB-F 8-25-88 10-04-88

88082131 DANGB-3-MW35-S$2 418.1 8-25-88 9-19-88 9-20-88

88082131 DANGB-3-MW35-SS2 MOIS 8-25-88 9-02-88

88082131 DANGB-3-MW35-SS2 8010 8-25-88 9-03-8S 9-02-88

88082131 DANGB-3-MW25-S$2 8020 8-25-88 9-03-88 9-06-88

88082131 DANGB-3-MW35-S$2 8080 8-25-88 9-01-88 9-27-88

88082131 DAGB-3-M11,35-S S2 8270 8-25-88 9-02-88 10-13-88

88082132 DANGB-3-MW35-SS1 AS-F 8-25-88 10-07-88

88082132 DANGB-3-HW35-SS1 BA-I 8-25-88 9-19-88

88082132 DANGB-3-MW35-SS1 CD-F 8-25-88 9-19-88

88082132 DANGB-3-MW35-SS1 CR-F 8-25-88 9-19-88

88082132 DANGB-3-MW35-SS1 HG-C 8-25-88 9-21-88

88082132 DANGB-3-MW35-SS1 PB-F 8-25-88 10-04-88

88082132 DANGB-3-MW35-SS1 418.1 8-25-88 9-19-88 9-20-88

88082132 DANGB-3-MW35-SSI MOIS 8-25-88 9-02-88

88082132 DANGB-3-MW35-SS1 8010 8-25-88 9-03-88 9-03-88

88082132 DANGB-3-MW35-SS1 8020 8-25-88 9-03-88 9-06-88

88082132 DANGB-3-MW35-SS1 8080 8-25-88 9-01-88 9-27-88

88082132 DANGB-3-MW35-SS1 8270 8-25-88 9-02-88 10-13-88

* If applicable

88-Al-DULU0743 2 CL-FR01

A SUBSIDIARY OF THE PARSONS CORPORATION



I

E 600 BANCROFT WAYBERKELEY. CALIFORNIA 94710

ENGINEERING-SCIENCE, INC. (415) 548.7970

Job No.: OR001

I Project: Duluth ANGB

* Sample Preparation Data

I Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.

I88082133 DANGB-3-'MW35-SS3 AS-F 8-25-88 10-07-88
88082133 DANGB-3-MW35-SS3 BA-I 8-25-88 9-19-88
88082133 DANGB-3-MW35-SS3 CD-F 8-25-88 9-19-88
88082133 DANGB-3-MW35-SS3 CR-F 8-25-88 9-19-88
88082133 DANGB-3-MW35-SS3 HG-C 8-25-88 9-21-88
88082133 DANGB-3-MW35-SS3 PB-F 8-25-88 10-04-88
88082133 DANGB-3-MW35-SS3 418.1 8-25-88 9-19-88 9-20-88
88082133 DANGB-3-MW35-SS3 MOIS 8-25-88 9-02-88
88082133 DANGB-3-1W35-SS3 8010 8-25-88 9-03-88 9-03-88
88082133 DANGB-3-M135-SS3 8020 8-25-88 9-03-88 9--06-88
88082133 DANGB-3-MW35-SS3 8080 8-25-88 9-01-88 9-27-88
88082133 DANGB-3-MW35-SS3 8270 8-25-88 9-02-88 10-13-88

I * If applicable

I
i
I
I
U

I
I

88-Al-DULU0743 3 CL-FR01
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

SAMPLE NO(S).: 88082130-88082133
WORK ORDER NO.: 918

These soil samples were received at the ES Berkeley Laboratory
on 8-26-88. They were received cold and intact.

The 8270 analysis for these soil samples exceeded the method
holding time by one day.

Due to a suspected interelement matrix interference, all cadmium
data at levels reportable by ICP analysis (>1 mg/KG dry wt.) are
potentially false positives. This is being investigated and
follow-up will be provided when available.

29 .2
88-A1-DULU0744 I CN-FRM02



IENGINEERING-SCIENCE INC. PAGE 1

1129I
ANALYSIS REPORT

4 ~RK ORDEk NUMBER: 918
06 NUMBER :ZBOO00000440 APPROVED BY / i ' ~ L

WORK ORDER DATE :08/26/88 Lob 9upervisor

1EORT DATA: CLIENT DATA:

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

DAK RIDGE, TN 37830 OAK RIDGE, TN 37830

SILL HAYDEN

N OF REPORT COPIES: 1

IONTRACT / P0 # : OROOl
CONTACT : BILL HAYDEN

(615)-481 -3920

E[ASK: 2, UNITS: mg/Kg

DANGB-3-MW35- DANGS-3-MW35- DANGB-3-MW35- DANGB-3-MW35-21 53A SS2 SS1 SS3
REST COMPOUND 88082130 88082131 88082132 88082133

ACID DIG SOIL NA NA NA NA

ERSENIC <5.OE <5.OWE <5.OE <5.OE
BARIU4 40.4 50.1 54.8 43.7
CADMIUM 10-9N E 9.7N E 14.3NE 10.7iE
IROMIUM 26.5 35.4 43.7 27.3
EERCURY <0.1 <0.1 <0.1 <0.1
LEAD 6.ON 5.0* 22.5S* 2.8*

ND-NoIetce
NAItApial

291



I
ENGINEERING-SCIENCE INC. PAGE 2

11/29/88I

ANALYSIS REPORT

)RK ORDER NUMBER: 918 I
)B NUMBER : ZBO000000440 APPROVED BY

)RK ORDER DATE : 08/26/88 Lab Supervisor

.PORT DATA: CLIENT DATA: I
OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)
0 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

)NTRACT / PO # :RO01 I
)NTACT : BILL HAYDEN

(615)-481-3920 I
,SK: 3, UNITS: mg/Kg

DAHGB-3-MW35- DANGB-3-MW35- DANGB-3-MW35- DANGB-3-MW35-
SS3A SS2 SS1 SS3 I

:ST COMPOUND 88082130 88082131 88082132 88082133

8.1 PETROLEUM HYDROCARBONS <100 <100 130 600

MOISTURE 8.4 10.4 7.5 7.8 I

I

- Not Detected

2914



ENGINEERING-SCIENCE INC. PAGE 3

12/29/88

ANALYSIS REPORT

r RK ORDER NUMBER: 
918

JOB NUMBER :ZBOO00000440 APPROVED BY ______________

WORK ORDER DATE 08/26/88 Lab Supervisor

IEPORT DATA: CLIENT DATA:
IS OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB C 134)
710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103IAK RIDGE, TN 37830 OAK RIDGE, TN 37830

f ILL HAYDEN

# OF REPORT COPIES: 1

IONTRACT / P0 # :OROOI
CONTACT :BILL HAYDEN

(615)-481 -3920

I TASK: 4, UNITS: ug/KG, GROUP 8010

mDANGS-34iW35- DANGB-3-MW35- 0AIIGB3MW35- DANGB-3-MW35-
* 53A SS2 SS1 SS3

[ EST COMPOUND 88082130 88082131 88082132 88082133IENZYL CHLORIDE ND ND ND ND
IS (2-CHLOROETHOXY)METHANE ND ND ND ND
IS (2-CHLOROISOPROPYL)ETHER ND ND ND ND

BRCIIOBENZENE NO ND ND NDIROMODICHLOROMETHANE ND ND NO ND
ROMOFORM ND ND ND ND

BROMOETHANE ND ND ND NO
CARBON TETRACHLORIDE ND ND ND NDIHLORACETALDEHYDE ND ND NO ND

lHLORAL ND ND ND ND
CHLOROBENZENE ND ND' ND NDIHLOROETHANE ND ND ND ND

HIOROFORM 0.11B ND NO 0.09B
1-CHLOROHEXANE ND ND ND ND
2-CKLOROETHYL VINYL ETHER ND ND ND NDIHLOROMETHANE ND ND ND ND

HIOROMETHYL METHYL ETHER ND ND ND NO
CHLOROTOLUENE ND ND ND ND
DIBROMOCHLOROMETHANE ND NO ND ND

~IBROMOMETHANE ND ND ND ND
*2-DICHLOROBENZENE ND ND ND ND
i,3-DICHLOROBENZENE ND ND ND ND
1,4-DICHLOROBENZENE ND ND ND ND

ICHLOROIFLUOROMETHANE ND ND ND NO
1,1-DI CHLOROETHANE ND ND ND 0.25
1,2-DICHLOROETHANE ND ND ND ND
m1,-DICHLOROETHYLENE ND ND ND NDWRANS-1,2-DICHLOROETHYLENE ND ND NO ND
DICHLOROMETHANE 5.28 8.IB 9.2B 8.68
1,2-DICKLOROPROPANE ND NI) ND ND

I
ND - Not Detected



ENGINEERING-SCIENCE INC. PAGE 4

11/29/88

ANALYSIS REPORT FOR WORK~ ORDER NUMBER 918

DANG-3-MW35- DANGB-3-MW35- DANGB-3-MW35- DANGB-3-MW35-

SS3A SS2 SS1 SS3

.ST COMPOUND 88082130 88082131 88082132 88082133

3-DICHIOROPROPYLENE ND NO NO ND

.1,2,2-TETRACHLOROETHANE ND ND ND ND

1,1,2-TETRACHIOROETHANE NO ND ND ND
!TRACHLOROETHYLENE ND ND ND ND

1,1-TRICHIOROETHANE ND ND ND ND

1,2-TRICHIOROETHANE ND ND ND ND

!ICHIOROETHYLENE ND ND ND ND

ICHLOROFLUOROMETHANE NO ND ND ND

lICHLOROPROPANE ND ND ND ND

.NYL CHLORIDE ND ND ND ND

)-Not Detected
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ENGINEERING-SCIENCE INC. PAGE 5I 11/29/88

ANALYSIS REPORT

IRK ORDER NUMBER: 918

08 NUMBER : ZBOO00000440 APPROVED BY

WORK ORDER DATE : 08/26/88 Lab Supervisor

I 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. S103IAK RIDGE, TN 37830 OAK RIDGE, TN 37830
ILL HAYDEN

UOF REPORT COPIES: 1

IONTRACT / P0O OROOI
CONTACT :BILL HAYDEN

(615)-481-3920

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

DANGB-3-MW35- DANGB-3-MW35- DANGB-3-MW35- DANGB-3-MW35-

SS53A SS2 SS1 SS3

I EST COMPOUND 88082130 88082131 88082132 88082133

. . . . . . .. . . . . . .EN. ... ... .. ND. .. . .. .ND ND .. . .. . ND . .. . .. .

3HOENZENE ND ND ND ND

CHLORO ENZENE ND ND ND ND

1 ,3DICHLOROBENZENE ND ND ND NOI ,4DICHLOROBENZENE ND ND NO ND

THYL BENZENE ND ND NO ND

TOLUENE 2.0 13 18 7.9gYLENES ND ND ND ND

ND-NtDtce

291



ENGINEERING-SCIENCE INC. PAGE 6I

ANALYSIS REPORT

'RK ORDER NUMBER: 918I
13 NUMBER : ZB0000000440 APPROVED By

RK ORDER DATE :08/26/88 Lab Supervisor

PORT DATA: CLIENT DATA:I
OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB 134)

O 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

NTRACT / P0 # :OR001.

NIACT :BILL HAYDEN

(615)-481-3920I

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

DANGB-3-HW35- DANGB-3-MW35- DANGB-3-MW35- DANGB-3-HW35-
SS3A SS2 SS1 SS3I

ST COMPOUND 88082130 88082131 88082132 88082133

DRIN ND NO ND ND
PHA-BHC ND ND ND NDI
TA-BHC ND ND ND ND

LTA-BHC ND ND ND ND

MMA-BHC ND NO ND NDI
LORDANE ND ND ND ND
41-DDD ND ND ND ND

4'-DDE ND ND ND ND
41-DDT ND ND ND NDI
ELDRIN ND ND ND ND

DOSULFAN I ND ND ND ND

DOSULFAN 11 ND ND ND ND

DOSULFAN SULFATE ND ND ND NDI
,DRIN ND ND ND ND

,DRIN ALDEHYDE NA NA NA NA

PTACHLOR ND ND ND NDI
PTACHLOR EPOXIDE ND ND ND ND

PONE NA NA NA NA

THOXYCHLOR ND ND ND ND

;XAPHENE ND ND ND NDO
.6-1016 ND ND ND ND

:8-1221 ND ND ND ND

:8-1232 ND ND ND NDI

;8-1242 ND ND NO ND

8-28ND ND ND ND

8-1254 ND mr W W

8-1260 ND ND ND ND

-Not Detected

A- Not Analyzed
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ENGINEERING SCIENCE page I of 5Priority Pollutant Analysis
Base Neutrals - SW 8270

Matrix: Soil

Iate Received: August 26, 1988 Work Order: 918
ate Reported: December 6, 1988 Job Number: OR001

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

Oak Ridge, Tennessee 37830

Itab Number: 88082130 88082131
Sample No.: DANGB-3-MW35-SS3A DANGB-3-MW35-SS2
Sate Sampled: 8-25-88 8-25-88
ime Sampled: 10:15 08:53
ate Extracted: 9-02-88 9-02-88

Date Analyzed: 11-30-88 10-13-88
1eicent Moisture: 8 10

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)Iug/kg ug/kg ug/kg

3-Dichlorobenzene 330 ND ND
,4-Dichlorobenzene 330 ND ND
lexachloroethane 330 ND ND
Bis(2-chloroethyl)ether 330 ND ND
3,2-Dichlorobenzene 330 ND ND

EJ-Nitrosodimethylamine 330 ND ND
Bis(2-chloroisopropyl)ether 330 ND ND
jNitrosodi-n-propylamine 330 ND ND
Eexachiorobutadiene 330 ND ND
1,2,4--Trichlorobenzene 330 ND NDiitrobenzene 330 ND ND
sophorone 330 ND ND

taphthalene 330 ND ND
Bis(2-chloroethoxy)methane 330 ND ND
3Chloronaphthalene 330 ND ND

*exa chiorocyclopentadiene 330 ND ND
Acenaphthylene 330 ND NDIcenaphthene 330 ND ND
imethyl phthalate 330 ND ND
t,6-Dinitrotoluene 330 ND ND
Fluorene 330 ND NDI,4-Dinitrotoluene 330 ND ND
liethyl phthalate .330 ND ND
N-Nitrosodiphenylamine 330 ND ND
ilexachlorobenzene 330 ND ND

I=Compound was detected in the blank.



Priority Pollutant Analysis page 2of 5
Base Neutrals - SW 8270I

Matrix: Soil
(co:,tinued)I

itte Received: August 26, 1988 Work Order: 918
,te Reported: December 6, 1988 Job Number: OR001

): ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
,.dress: 710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

ib Number: 88082130 88082131
%mple No.: DANGB-3-MW35-SS3A DANGB-3-MW35-SS2
ite Sampled: 8-25-88 8-25-88
-me Sampled: 10:15 08:53
ate Extracted: 9-02-88 9-02-88
.-te Analyzed: 11-30-88 10-13-88I

;-rcen't Moisture: 8 10

)mpound Detection ANALYTICAL RESULTSI
Limits (dry weight)

ug/kg ug/kg ug/kg
---e ---an- ---hrene- -- -- ---330-- -- --ND- -- -ND I--- -
fLnthrene 330 ND ND

-butyl phthalate 330 ND ND
luoranthene 330 ND NDI
-Chlorophenyl phenyl ether 330 ND ND
',rene 330 ND ND
ityl Benzyl phthalate 330 ND ND
s(2-ethylhexyl) phthalate 330 ND ND
-,rysene 330 ND ND
-Bromophenyl phenyl ether 330 ND ND
nzo(a)anthracene 330 ND NDI
--n-octylphthalate 330 ND ND
?nzo(b)fluoranthene 330 ND ND

inzo(k)fluoranthene 330 ND ND

, 3'-Dichlorobenzidine 660 ND ND
nzo(a)pyrene 330 ND ND
-deno(1,2,3-cd)pyrene 330 ND ND
-benzo(a,h)anthracene 330 ND ND
anzo(ghi)perylene 330 ND ND

anzyl Alcohol 660 ND ND

Compound was detected in the blank.I

2920I



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

Matrix: Soil

(continued)

Date Received: August 26, 1988 Work Order: 918
ate Reported: December 6, 1988 Job Number: OR001

or: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

Lab Number: 88082130 88082131
ample No.: DANGB-3-MW35-SS3A DANGB-3-MW35-SS2
ate Sampled: 8-25-88 8-25-88

Time Sampled: 10:15 08:53
Date Extracted: 9-02-88 9-02-88
l ate Analyzed: 11-30-88 10-13-88
ercent Moisture: 8 10
ompound Detection Analytical Results

Limits (dry weight)
ug/kg ug/kg ug/kg

.cetophenone -- ' ND ND
Iniline -- , ND ND
4-Aminobiphenyl -- , ND ND
-Chloroaniline 660 ND ND

E-Chloronaphthalene -- , ND ND
Dibenzofuran 330 ND ND
-Dimethylaminoazobenzene -- , ND ND
,12-Dimethylbenz(a)anthracene -- , ND ND
a-,a-Dimethylphenethylamine -- , ND ND
iphenylamine -- , ND ND
,2-Diphenylhydrazine -- , ND ND

i'thyl methanesulfonate -- , ND ND
3-Methylcholanthrene -- , ND ND
ethyl methanesulfonate -- , ND ND

5-Methylnaphthalene 330 ND ND
l-Naphthylamine -- , ND ND
:-Naphthylamine -- * ND ND
-Nitroaniline 1600 ND ND
j-Nitroaniline 1600 ND ND
4-Nitroaniline 1600 ND ND
i-Nitroso-di-n-butylamine -- , ND ND
J-Nitrosopiperidine -- , ND ND
Pentachlorobenzene -- , ND ND
entachloronitrobenzene -- , ND ND

E'henacetin -- , ND ND
2-Picoline -- , ND ND
Dronamide -- , ND ND

U 9 ~ -T--*ND' NID

I EPA has not yet determined detection limits for these compounds.

I = Compound was detected in the blank.
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Priority Pollutant Analysis page 4 of 5

Pesticides and PCBs - SW 8270
Matrix: Soil I

ite Received: August 26, 1988 Work Order: 918
ite Reported: December 6, 1988 Job Number: OR001

)R: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
3dress: 710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

ab Number: 88082130 88082131
ample No.: DANGB-3-MW35-SS3A DANGB-3-MW35-SS2
ate Sampled: 8-25-88 8-25-88
ime Sampled: 10:15 08:53
ite Extracted: 9-02-88 9-02-88
ate Analyzed: 11-30-88 10-13-88
arcent Moisture: 8 10

)mpound Detection ANALYTICAL RESULTS
Limits /dry weight)
ug/kg ug/kg ug/kg

Lpha-BHC -- * ND ND
imma-BHC -- , ND ND
;ta-BHC 660 ND ND
aptachlor 330 ND ND
alta-BHC 500 ND ND
Ldrin 330 ND ND
aptachlor epoxide 330 ND ND
idosulfan I -- , ND ND
ieldrin 500 ND ND
,4'-DDE 1000 ND ND
adrin -- , ND ND
idosulfan Ii -- , ND ND
,4'-DDD 500 ND ND
,4'-DDT 830 ND ND
idosulfan Sulfate 1000 ND ND
idrin aldehyde -- * ND ND
idrin Ketone -- , ND ND
ilordane 2000 ND ND
?thoxychlor -- , ND ND
.xaphene 2000 ND ND
roclor-1016 2000 ND ND
roclor--1221 2000 ND ND
roclor-1232 2000 ND ND
:oclor-1242 2000 ND ND
roclor-1248 2000 ND ND
roclor-125 2000 ND ND

_ocior-1260 2000 ND ND

EPA has not yet determined detection limits foi these compounds.

Compcund was detected in the blank.
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Priority Pollutant Analysis page 5 of 5
Acid Extractables -- SW 8270U Matrix: Soil

Iate Received: August 26, 1988 Work Orde .r: 918
Date Reported: December 6, 1988 Job Number: OR00l

I OR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address:710 S. Illinois Avenue Suite F-103

I Oak Ridge, Tennessee 
37830

Lab Number: 88082130 88082131

tample No.: DANGB-3-MW35-SS3A DANGB-3-MW35-SS2
kate Sampled: 8-25-88 8-25-88
Time Sampled: 10:15 08:53
Sate Extracted: 9-02-88 9-02-88
ate Analyzed: 11-30-88 10-13-88

!ercent Moisture: 8 10

lompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

a1Clrpeol--------- 30------------ND--------------- ND-------------
3-Chlorophenol 330 ND ND
2Ntophno 330 ND NDI -Dheno yphno 330 ND ND
,4-Dimehlphenol 330 ND ND
2,4,-ichlorophenol 330 ND ND

*Ch loro-3-methylphenol 660 ND ND
E,74-Dinitrophenol 1600 ND ND
2,6-Dichlorophenol -*ND NDI Methyl-4,6-Dinitrophenol 1600 ND ND
1entachlorophenol 1600 ND ND
4Nitrophenol 1600 ND ND

"'enzoic Acid 1600 ND ND
11-Methylphenol 330 ND ND

-&4-Methylphenol 330 ND ND
2 , 34, 6-Tetrachlorohenol-- ND ND
4, 5-Trichlorophenol 330 ND ND

I >1 l 2\ Laboratory Supervisor

I
B =Compound was detected in the blank.

IOE 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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ENGINEERING SCIENCE page 1 of 5 1
Priority Pollutant Analysis

Base Neutrals - SW 8270
Matrix: Soil

ite Received: August 26, 1988 Work Order: 918
ite Reported: December 6, 1988 Job Number: OR001

)R: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
idress: 710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830 I
ib Number: 88082132 88082133
imple No.: DANGB-3-MW35-SS1 DANGB-3-MW35-SS3
ate Sampled: 8-25-88 8-25-88
.me Sampled: 10:15 08:53
ite Extracted: 9-02-88 9-02-88
ate Analyzed: 10-27-88 11-30-88
Brcent Moisture: 8 8

mpound Detection ANALYTICAL RESULTS
Limits (dry weight) I
ug/kg ug/kg ug/kg

,3-Dichlorobenzene 330 ND ND
,4-Dichlorobenzene 330 ND ND
xachloroethane 330 ND ND
i-s(2-chloroethyl)ether 330 ND ND
,2-Dichlorobenzene 330 ND ND I
-Nitrosodimethylamine 330 ND ND
is(2-chloroisopropyl)ether 330 ND ND
-Nitrosodi-n-propylamine 330 ND ND n
?xachlorobutadiene 330 ND ND
,2,4-Trichlorobenzene 330 ND ND
Ltrobenzene 330 ND ND
sophorone 330 ND ND
aphthalene 330 ND ND
is(2-chloroethoxy)methane 330 ND ND
-Chloronaphthalene 330 ND ND I
axachlorocyclopentadiene 330 ND ND
:enaphthylene 330 ND ND
:enaphthene 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

N'D 1DI

= Compound was detected in the blank.
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Priority Pollutant Analysis page 2 of 5
Base Neutrals - SW 8270

Matrix: Soil
(continued)I

Date Received: August 26, 1988 Work Order: 918
Sate Reported: December 6, 1988 Job Number: ORO01

OR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Avenue Suite F-103
I Oak Ridge, Tennessee 37830

Lab Number: 88082132 88082133iample No.: DANGB-3-MW35-SS1 DANGB-3-MW35-SS3
ate Sampled: 8-25-88 8-25-88
ime Sampled: 10:15 08:53Iate Extracted: 9-02-88 9-02-88
ate Analyzed: 10-27-88 11-30-88

iercent Moisture: 8 8

ompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

Ihenanthrene 330 ND ND
knthracene 330 ND ND
ibutyl phthalate 330 ND ND
'luoranthene 330 ND ND

U--Chlorophenyl phenyl ether 330 ND ND
Pyrene 330 ND NDIutyl Benzyl phthalate 330 ND ND
lis(2-ethylhexyl) phthalate 330 ND ND
Chrysene 330 ND ND
-Bromophenyl phenyl ether 330 ND ND
enzo(a)anthracene 330 ND ND

Oi-n-octylphthalate 330 ND ND
Benzo(b)fluoranthene 330 ND ND
enzo(k)fluoranthene 330 ND ND
enzidine 2000 ND ND
3,3'-Dichlorobenzidine 660 ND ND
enzo(a)pyrene 330 ND ND
ndeno(1,2,3-cd)pyrene 330 ND ND
Diben.,o(a,h)anthracene 330 ND NDIenzo(ghi)perylene 330 ND ND
fenzyl Alcohol 660 ND ND

I = Compound was detected in the blank.

2

I

I
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Priority Pollutant Analysis Page.3 of 5
Base Neutrals - SW 8270

Matrix: Soil
(continued)

ite Received: August 26, 1988 Work Order: 918
ate Reported: December 6, 1988 Job Number: OR001

Dr: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
idress: 710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

ib Number: 88082132 88082133
ample No.: DANGB-3-MW35-SSI DANGB-3-MW35-SS3
ite Sampled: 8-25-88 8-25-88
me Sampled: 10:15 08:53
ate Extracted: 9-02-88 9-02-88
ite Analyzed: 10-27-88 11-30-88
arcent Moisture: 8 8

Dmpound Detection Analytical Results
Limits (dry weight) I
ug/kg ug/kg ug/kg

:etophenone -- ND ND
iline -- , ND ND
-Aminobiphenyl -- , ND ND
-Chloroaniline 660 ND ND
-Chloronaphthalene -- * ND ND
ibenzofuran 330 ND ND

-Dimethylaminoazobenzene -- * ND ND
,12-Dimethylbenz(a)anthracene -- * ND ND
-,a-Dimethylphenethylamine -- * ND ND
iphenylamine -- , ND ND
,2-Diphenylhydrazine -- , ND ND
shyl methanesulfonate -- * ND ND
-Methylcholanthrene -- * ND ND
athyl methanesulfonate -- , ND ND

-Methylnaphthalene 330 ND ND I
-Naphthylamine -- , ND ND
-NaphtAylamine -- , ND ND
-Nitroaniline 1600 ND ND
-Nitroaniline 1600 ND ND
-Nitroaniline 1600 ND ND

-Nitroso-di-n-butylamine -- , ND ND
-Nitrosopiperidine -- , ND ND I
entachlorobenzene -- , ND ND
entachloronitrobenzene -- , ND ND
aenacetin -- * ND ND
-Picoline -- , ND ND
:onamide -- , ND ND
,z,',5-Tetracniorooenzene -- , ND ND

EPA has not yet determined detection limits for these compounds.

= Compound was detected in the blank.
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Priority Pollutant Analysis page 4 of 5
Pesticides and PCBs - SW 8270

Matrix: Soil

Iate Received: August 26, 1988 Work Order: 918
Date Reported: December 6, 1988 Job Number: ORO0l

IOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Avenue Suite F-103
I Oak Ridge, Tennessee 37830

Lab Number: 88082132 88082133Iample No.: DANGB-3-MW35-SSI DANGB-3-MW35-SS3
ate Sampled: 8-25-88 8-25-88
ime Sampled: 10:15 08:53

Date Extracted: 9-02-88 9-02-88Iate Analyzed: 10-27-86 11-30-88
ercent Moisture: 8 8

ompound Detection ANALYTICAL RESULTS

Limits (dry weight)
ug/kg ug/kg ug/kg

lpha-BHC -- , ND ND
amma-BHC ND ND
Beta-BHC 660 ND ND
eptachlor 330 ND ND
lelta-BHC 500 ND ND
Aldrin 330 ND ND
Septachlor epoxide 330 ND ND
ndosulfan I -- , ND ND
lieldrin 500 ND ND
4,4'-DDE 1000 ND NDIndrin ND ND
Indosulfan Ii -- , ND ND
4,4'-DDD 500- ND ND

,'-DDT 830 ND ND
ndosulfan Sulfate 1000 ND ND
Endrin aldehyde -- , ND ND
7ndrin Ketone -- , ND ND
Ihlordane 2000 ND ND
lethoxychlor -- , ND ND
Toxaphene 2000 ND NDIroclor-1016 2000 ND ND
Iroclor-1221 2000 ND ND
Aroclor-1232 2000 ND ND
Sroclor-1242 2000 ND ND
roclor-1248 2000 ND ND
roclor-1254 2000 ND ND

Aroclor-1260 2000 ND NDI

I EPA has not yet determined detection limits for these compounds.

i = Compound was detected in the blank.
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Priority Pollutant Analysis page 5 of 5
Acid Extractables -- SW 8270

Matrix: Soil

tte Received: August 26, 1988 Work Order: 918
tte Reported: December 6, 1988 Job Number: OR001

)R: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
ldress:710 S. Illinois Avenue Suite F-103

Oak Ridge, Tennessee 37830

ib Number: 88082132 88082133
mple No.: DANGB-3-MW35-SS1 DANGB-3-MW35-SS3
ite Sampled: 8-25-88 8-25-83
.me Sampled: 10:15 08:53
ite Extracted: 9-02-88 9-02-88
ite Analyzed: 10-27-88 11-30-88
arcent Moisture: 8 8

Dmpound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

-Chlorophenol 330 ND ND
-Nitrophenol 330 ND ND
ienol 330 ND ND
,4-Dimethylphenol 330 ND ND
,4-Dichlorophenol 330 ND ND
,4,6-Trichloropnenol 330 ND ND
-Chloro-3-methylphenol 660 ND ND
,4-Dinitrophenol 1600 ND ND
,6-Dichlorophenol -- , ND ND
-Methyl-4,6-Dinitrophenol 1600 ND ND
antachlorophenol 1600 ND ND
-Nitrophenol 1600 ND ND
;nzoic Acid 1600 ND ND
-Methylphenol 330 ND ND
- & 4-Methylphenol 330 ND ND
,3,4,6-Tetrachlorophenol -- , ND ND
,4,5-Trichlorophenol 330 ND ND

. . . . . -,

Analy124 Laboratory Supervisor

EPA has not yet determined detection limits for these compounds.

= Compound was detected in the blank.

DTE: 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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i
I

CASF NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

SAMPLE NO(S).: 88081969-88081976, 88082043-88082049
SAMPLE NO(S).: 88082099-88082101, 88082102-88082104
SAMPLE NO(S).: 88082130-88082133, 88082146-88082148

QC REPORT NO.: ICP-S-0028-8
QC REPORT NO.: ICP-S-0031-88

I

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

i 2931
88-AI-DULU0792 I CN-F R.-0 2
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
SAMPLE NO(S).: 880820143-880820Z49, 88082100I
SAMPLE NO(S).: 88082102, 88082104
SAMPLE NO(S).: 88082130-85082133

SAMPLE NO(S)-.: 88082146-88082148

As a result of ext'-eme sample matrii inte-ference, dilution was
required for sample analysis. The repcrting limit and MDL for the
analyte~s) listed have increased as shown.

Analyte -R !2oLtig mli -it MDL

Arsenic 10 -,,g/Kg 5.0 mg/KgI

88-Al~ IDLO.-
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
Samples No.: 88082130-880821,33
Samples No.: 88082146-88082152

The results obtained for the laboratory control sample (LCSI

analyzed with these samples for the analyte Mercury 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. The
Mercury LCS was prepared at a concentration exceeding the linear range

of the test.

2936
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PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
SOIL

Job No: OROO QC Report No.: OCP-S-0030-88
QC Sample No.: 88082104

Client: ES Oak Ridge Level (Low/Med): Low
Attn: Bill Hayden Date Reported: 11-10-88
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).: __ _ _ -_ ___

88082102-88082104

88082130-88082133
88082146-88082148

Compound Amount Sample Conc. MS Conc. M S QC
Added In Extract In Extract Rec. # Limits
(ng) (ug/Kg) (ug/Kg) Rec.

Lindane 2190 ND 103 141* 46-127

Heptachlor 2190 ND 109 150* 35-130

Aldrin 2190 ND 118 162* 34-132

Dieldrin 5460 ND 320 176* 31-134

Endrin 5460 ND 286 157* 42-139

4,4-DDT 5460 ND 299 164* 23-134L1
MSD Conc. QC Limits

In-Extract MSD % MS %%(ug/Kg) Re Rec. - # RPD# RPD i REC

Lindane 7-7.3 106 141* 29 50 46-127

Heptachlor 84.4 116 150* 25 31 35-130

Aldrin 99.1 136* 162* 17 43 34-132

Dieldrin 256 141* 176* 22 38 31-134

Endrin 225 124 157* 24 45 42-139

4,4-DDT 219 120 164* 31 50 23-134

it 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

Spike Recovery: 8 out of 12 outside limits

88-AI-DULU0448 1 2 9 4 0 PT-F RM05



PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
SOIL

Job No: OR00 QC Report No.: OCP-S-0030-883
QC Sample No.: Blank

Client: ES Oak Ridge Level (Low/Med): Low
Attn: Bill Hayden Date Reported: 1L-10-88
Address: 710 S. ILlinois Avenue

Suite F-n03

Oak Ridge, Tn. 37830

Project: Duluth ANGB Laboratory Supervisor Approval:

QC Report for Laboratory Sample No(s).: /.{({f', k4?,
88082102-88082104
88082130-88082133
88082146-88082148

Compound Amount Sample Conc. MS Conc. MS % QC
Added In Extract In Extract Rec. # Limits
(ng) (ug/Kg) (ug/Kg) -Re c.

Lindane 2000 ND 63.0 95 46-127

Heptachlor 2000 ND 67.8 102 35-130

SAld rin 2000 ND 78.6 118 34-132

Dieldrin 5000 ND 190 114 31-134

Endrin 5000 ND 149 89 42-139

4,4-DDT 5000 N-D 187 112 23-134

MSD Conc. QC Limits
In Extract MSD % MS %%
(ug/Kg)- Rec. # Rec. # RPD# RPD REC

Lindane 43-.5- 65 95 37 50 46-127

* Heptachlor 58.3 87 102 1-5 31 35-130

Aldrin 64.9 97 118 _19 43 34-132

I Dieldrin 171 103 114 11 38 31-134

- Endrin 149 89 89 0 45 42-139

S j4,4-DDT 154 92 112 19 50 23-134

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

RPD: 0 out of 6 outside limits

Spike Recovery: 0 out of 12 outside limits

Il 88-AI-DULU0449 1 2941. PT-FPT05



PESTICIDE METHOD BLANK SUMMARY

I
Job No.: OROO Lab Name: Engtneertng 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

Date Reported: 11-11-88

Project: Duilu th ANOBI

Date Extracted: 9-01-88
Date Analyzed (): 9-27-88 Date Analyzed (2):
Time Analyzed (1): 10:21 Time Analyzed (2):

Instrument ID -(l): 5890 112 Instrument ID (2):
GG Column ID 0l): OV-1 GC Column ID (2):

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

EPA Sample Lab Sample Date Lab Sample j Date
No. ID (1) Analyzed I ID (2) Analyzed 2

88082102 9-27-88

- 83082103 9-27-8388082104 9-27-38

88082130 9-27-88- 188082131[ 9-27-88
- 88082132 9-27-88
- 88082133 9-27-88

-88082133 9-27-388

38082-146 911-738
- 88082147 9-27-38
- 83082148 9-27-38 I

I
I
I

2942
-88-AI--ULU0450 I PT-F RMO4



CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO.: OCP-S-0030-88
QC REPORT NO.: OCP-S-0030-88B

I

Percent recovery for some oi the matrix spike and duplicate exceed
EPA QC guidelines. Analysis of spiked blanks shoos the laboratory to be
in coatrol.

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

Heptachor epoxide was accidently substituted for Heptachlor in the
matrix spiking solution.

88-A'-DULU0541 1 2943 cN-Frt 1o
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KI
CASE NARRATIVE

QUALITY CONTROL RESULTS SUMMARY
SAMPLE NO.: 88082130-88082133

WORK ORDER NO.: 918

[I
I

I
I

The initial analysis of the samples in this work order were
performed one day out of holding time. Results of the first analysis of
samples 88082130 and 88082132 showed low area counts for one or more
internal standards. The original extracts were re-analyzed with similar
results. This indicates that the cause of the low internal standard
area counts was an effect of the sample, rather than an equipmentIproblem. Similarly, when sample 88082133 was first analyzed, some of
the surrogate spike recoveries were below EPA QC limits. The sample
extract was re-analyzed. This time, the surrogate spike recovries wereI within limits, but the area counts of the latest eluting internal
standards were low. Examination of the chromatograms of these three
samples shows a pattern that might be obtained from a high-boiling

-hydrocarbon distillation cut. This interference could cause all of the
above phenomenon.

I

iI

2947I 88-Al-DULU0668 1CN-FRMO 11



I
418.1 INITIAL & CONTINUING CALIBRATION DATA I

I
Job No.: ORO01 Calibration Date: 9-20-88

Instrument I.D.: Perkin Elmer 257
Client: ES Oak Ridge Grating Infrared Spectrophotometer II
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Unit: mg/L

Suite F-103 Date Reported: 11-09-88
Oak Ridge, Tn. 37830 RM 0.9996

Project: Duluth ANGB Laboratory Supervisor Approval:

Laboratory Sample No(s).: TJk2 iA |
88082130-88082133 I

/Continuous
Standard Concentration Absorbance RF /Calibration

/Verification

No. 1 0.59 0.097

No. 2 1.2 0.174 RF = 7.63

No. 3 1.8 0.259

No. 4 2.4 0.332

Cont. Cal. No. 2 1.11 0.165 93%
(88082130-88082133)

88-Al-DULU0434 1 9-- CC-FRM03



IU SEMIVOLATILE METHOD BLANK SUMMARY

4BI
Job No.: Work Order No.:

I Lab Sample No.: O7-.F'
Client: Lab File ID:
Attn: Matrix: Svl'
Address: Level (low/med):

Date Analyzed: 2--Z'11?
Time Analyzed: 13: tZ
Instrument ID:

I-Project: 
Date Reported:

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

Sample Lab Sample Lab File Date of

Number ID ID Analysis

A I M-- a. I /&A NL,2QA I 

k e-liv- -C-1 -=-3s--,11--,, o ..-.p l! 5 ' S J  ! , m-
ZN 3-- 949 533 I

8-ANAAsAANN E3 SI-FA 0I

8-AA1111 I I- RX1



JTILE CONTINUING CAL IBRA~T ION CHECKI

!ame: __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Contr-act:_ _ _

Cod e: ____Case No.: ____SAS No. :____

.rument ID:carbopak___ Calibration Date(s)-:9/7/q~

.FILE ID:4714S___ Init. Calib. Date (s) :9/2/i, (1 g

,pOUND RRF RRF50 %DI

.- y] chloride ~ _______ 0. Oa- 1003(3. 00
-(2-chor'octho-ty)

hane_________ 0. 041(:3.0
(2-c horoi sopr'opyi,

______ 0______(. 26 100.,003
:mobenzenc- ___ 1.32 1.31 03-57

4.54 4.72 -4.08
-qno4 Orm ____,__..4 4.33 -24.50

_____h a .38 (3. 44 -19.07

bon~ tef!traIMocni-de __ 4.58 4.59 (30.7
oroacetal cdehVde__ "..: ER
orobenzene 1.48 1. 60 -7.82*

___________ (. 58 071 21.56I
oro'rm ____ 4.8.9 5.23 -6.90

r~h~~~_1.0(:2 1 . (, 1 2-- 44.

ormehCe)_ (:. 9 (Q.58 - 16-.76
oromethK! mnethyl e thr i.: (3r 17 (Q.00 97-39

_, pJ f) - l Cir'C)Io3 LtefnF 4. (36 4. 26 -4.-61
romocchi ~onie 5-29 5.37 -1.54

r'oimeha~~________ 3. 56 3.89 -9.25I
_Dichlorcoben::ene__ 2.72 2.91 -6.81-
_Di ch1. orobenz en e - 2.42 2.60 -7.71
_-Dichloroben-.enez-___ 2. 36 2.56 -8.47
hl-orodi'f-Yuorrnethane- 0.51 (3-00 99.17
_Dichloroethane___ 2.58 2.71 -5.0(79
_Dichloroethane 3.23 -3.45 -7.-07
Dichloroethylene - 2.79- 3.41 -22.40

*ns_1,2 -di chl oroethyi ene 2.9 3.15 -5.1-5

:hior'or-i-Jiarie _____ 3.0(.7 2.72 11.-27
_-Dichloro~ropane -- 2.67 2.74 -2.88
_-Dichloropropyleri: 5.98 =5.85 2.21-
,2,2 T -'-rch'i crt -tI mae- 9.09 9.22 -1.3-74

1.1 4.3 c5 1.42

cc ,'- -*--j- .,-3.33._ 3.432 70 1..7
r5' 98: 154 1.-8 23.1



I

I
TILE. CONTINUING CALIBRATION CHECK

ame: ENGINEERING SCIENCE Contract:

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

strument ID.:carbopak Calibr-ation Date(s) :9/ /88

IFILE ID: RRF 5o) 47 ~4 / /

P }RRF RRF':0 %D

Izi__ __5.9___5.E39 -0-3 5. ? -Q.66

4.90 4.B5 -0.93
12_Di ch or cbjenz ,e 3.9? 4.15 4.4.2

--Di ,ch I ce-,ben: ene 3. 5 4.80 34. 45
-DF Di chnr ob en>" , - 3.83 4.09 6.81.the! B-: - .'e 3 .323.3 C.. 22.

i .~~ .e'-# .79 3. -2. 1:7

enes..... 12.16 11.95 -1.76

I
I:
I

I
!

*i 2951
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ES
E s 600 BAN CROFT WAVY

BERKELEY. CALIFORNIA 94710
ENGINEERING-SCIENCE, INC. (415) 548-7970

I
Job No.: OROO1.02

Client: ES Oak Ridge
Attention: Bill Hayden

Address: 710 S. Illinois Avenue
Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB

I
Attached are the analytical reports for the soil samples receivedI • by this laboratory on 9-29-88.

Sample Preparation Data

Laboratory Client Date Date* Date Date*I Sample No. Sample ID Test collected extracted analyzed 2nd col.

W88092734 DANGB-8-SL27-SD-i BA-I 9-24-88 10-17-88
-88092734 DANGB-8-SL27-SD-1 CD-F 9-24-88 10-18-88I188092734 DANGB-8-SL27-SD-I CR-F 9-24-88 10-18-88
88092734 DANGB-8-SL27-SD-I PB-F 9-24-88 10-18-88'

88092734 DANGB-8-SL27-SD-I 418.1 9-24-88 10-13-88 10-22-88
88092734 DANGB-8-SL27-SD-I MOIS 9-24-88 10-10-88
88092734 DANGB-8-SL27-SD-1 8010 9-24-88 10-06-88 10-94-88
88092734 DANG9-8-SL27-SD-1 8020 9-24-88 10-06-88 10-04-88
88092734 DANGB-8-SL27-SD-1 8080 9-24-88 10-07-88 10-25-88

*88092735 DANGB-8-SL17-SD-1 BA-I 9-24-88 10-17-88
J88092735 DANGB-8-SL17-SD-I CD-F 9-24-88 10-19-88-
88092735 DANGB-8-SL17-SD-1 CR-F 9-24-88 10-18-88

188092735 DANGB-8-SL17-SD-1 PB-F 9-24-88 10-18-88
*88092735 DANGB-8-SL17-SD-1 418.1 9-24-88 10-13-88 10-22-88
88092735 DANGB-8-SL17-SD-1 MOIS 9-24-88 10-10-88
88092735 DANGB-8-SL17-SD-i 8010 9-24-88 10-05-83- 10-04-88

= 88092735 DANGB-8-SLI 7-SD--i 8020 9-24-88 10-05-884 10-04 88
88092735 DANGB-8-SL17-SD-I 8080 9-24-88 10-07-88 10-25-88

I
I* If applicable

89-DULU0813 1 CL-FRMO1

A SUBSIDIARY OF THE PARSONS CORPORATION



.E S 600 BANCROFT WAY
BERKELEY. CALIFORNIA 94710

ENGINEERING-SCIENCE, INC. (415) 548.7970

Job--No.: 0R001.02

Project: Duluth ANGB

Sample Preparation Data

-Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed- 2nd col.

38092736 DANGB-8-SL18-SD-1 BA-I--- -9-24-88 10-17-883809736 DANB-8SL18SD-- C-F -24-8 1-1988I
38092736 DANGB-8-SL18-SD-1 CD-F 9-24-88 10-19-88'
38092736 DANGB-8-SLI8-SD-1 CR-F 9-24-88 10-18-88
38092736 -DANGB-8-SL18-SD-1 PB-F1 9-24-88 101-8 10-22-88k
38092736 -DANGB-8-SL18-SD-1 418.1 9-24-88 101-8 10-22-88I
38092736 DANGB-8-SL18-SD-1 8010 9-24-88 10-06-88 1-48
38092736 -DANGB-8-SL18-SD-1 8010 9-24-88 10-06-88 10-04-88
38092736 DANGB-8-SL18-SD-1 8020 9-24-88 10-06-888810-04-88
38092736 -DANGB-8-SL18-SD-1 8080 9-24-88 100-8 10-25-88
38092737 -DANGB-8-5L19-SD-1 BA-I -9-24-88 10-17-88
38092737 -DANGB-8-SL19-SD-1 CD* F 9-24-88 10-19-88"
38092737 -DANGB-8-SL19-SD-1- CR-F -9-24-88 10-19-88'

38092737 DANGB-8-SLL9-SD-1 PB-F -9-24-88 10-20-88'
38092737 DANGB-8-SL19-SD-1 41. -9-24-88 10-13-88 10-22-88
38092737 DANGB-8-SL19-SD-1 802S 9-24-88 10-06-88- 10048
38092737 DANGB-8-SL19-SD-1- 8010 9-24-88 10-06-88 10-04-88
38092737 DANGB-8-SL19-SD-1- 8020 9-24-88 10-06-88 1-48
38092737 -DANGB-8-SL19-SD-1 8080 -9-24-88 100-8 10-25-88-
38092738 DANGB-4-SL13-SD-1 BA-I 9-24-88 10-17-88
38092738 DANGB-4-SL13-SD-1 CD-F -9-24-88 10-27-88
38092738 -DANGB-4-SL13-SD-1 CR-F1 9-24-88 101-8 10-18-88
38092738 -DANGB-4-SLI3-SD-1 PB-F -9-24-88 10-18-88
38092738 -DANGB-4-SL13-SD-1 481 9-24-88 101-8 10-22/0-88 1 78

38092738 DANGB-4-SL13-SD-1- 8020 9-24-88 10-07-88- 10-07-88

4If applicable

89-DULUO813 2 CL-FM0~
A SUBSIDIARY OF THE PARSONS CORPORATION 29 6



I
* E S 600 BANCROFT WAY 970

BERKELEY. CALIFORNIA 94710

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

Job No.: 0R001.02

Project: Duluth ANGB

Sample Preparation DataI
7-Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.

88092739 DANGB-4-SL15-SD-1 BA-I 9-24-88 10-17-88
88092739 DANGB-4-SL15-SD-1 CD-F 9-24-88 10-19-88

-1*88092739 -kNGB-4-SL15-SD-1 CR-F 9-24-88 10-18-88
88092739 DANGB-4-SL15-SD-1 PB-F 9-24-88 10-18-88
88092739 DANGB-4-SL15-SD-1 418.1 9-24-88 10-13-88 10-22-88
88092739 DANGB-4-SL15-SD-1 MOIS 9-24-88 10-10-88I 88092739 DANGB-4-SL15-SD-1 8010 9-24-88 10-05/06-88 10-06/07-88
=88092739 DANGB-4-SL15-SD-1 8020 9-24-88 10-06-88 10-06/07-88
88092740 DANGB-4-SL14-SD-1 BA-I 9-24-88 10-17-88

_188092740 DANGB-4-SL14-SD-1 CD-F 9-24-88 10-19-88
88092740 DANGB-4-SL14-SD-1 CR-F 9-24-88 10-18-88
88092740 DANGB-4-SL14-SD-1 PB-F 9-24-88 10-18-88

.88092740 DANGB-4-SL14-SD-1 418.1 9-24-88 10-13-88 10-22-88
- 88092740 DANGB-4-SL14-SD-1 .MOIS 9-24-88 10-10-88

-88092740 DANGB-4-SL14-SD-1 8010 9-24-88 10-05-88 10-06-88
88092740 DANGB-4-SL14-SD-1 8020 9-24-88 10-06-88I 88092741 DANGB-4-SL26-SD-1 BA-I 9-24-88 10-17-88

188092741 DANGB-4-SL26-SD-1 CD-F 9-24-88 10-19-88
"88092741 DANGB-4-SL26-SD-1 CR-F 9-24-88 10-18-88
88092741 DANGB-4-SL26-SD-1 PB-F 9-24-88 10-18-88

188092741 DANGB-4-SL26-SD-1 418.1 9-24-88 10-13-88 10-22-88
88092741 DANGB-4-SL26-SD-1 MOIS 9-24-88 10-10-88

188092741 DANCB-4-SL26-SD-1 8010 9-24-88 10-05/07-88 10-06/07-88
88092741 DANGB-4-SL26-SD-1 8020 9-24-88 10-05/07-88 10-06/07-88

I
If* If applicable

SI

I

89-DULU0813 3 29~57 CL-FRM0 1
A SUBSIDIARYOF THE PARSONS CORPORATION



CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

SAMPLE NO(S).: 88092734-88092741
WORK ORDER NO.: 1049

These soil samples were received at the ES Berkeley Laboratory
on 9-29-88. They were received cold and intact.

89-1)ULU08i4 1 CN-FRM02



I0
ENGINEERING-SCIENCE INC. PAGE 1

01/26/89

ANALYSIS REPORT

_RK ORDER NUMBER: 104.9
JOB NUMBER : ZB0000000440 APPROVED DY

( K ORDER DATE :09/27/88 
Lb Supervisor

PORT DATA: CLIENT DATA:
Es-OAK RIDGE/DULUTH ANGB -ES OAK RIDGE/DULUTH ARGO 134.)I S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
K RIDGE, TN 37830 OAK RIDGE, TN 37830

BILL HAYDEN

IOF REPORT COPIES: 1F TRACT / PO OROOI
TACT :BILL HAYDEN
F (615)-481 -3920

I K: 2, UNITS: -MG/KG

DANGB-85SL27- DANGB-8-SL17- OANGB-B-SL18- DANGB-8-SL19- OANGB-4-SL13- OANGB-4-SL15-
SD90 SDI SDI SDl SDI SD1

_lST COMPOUND- 88092734 88092735 88092736 88092737 88092738 88092739

ID DIG SOIL NA NA NA NA NA NA

3RIUN 83.6 75.3 45.5 84.8 B 62.3 74.1
DMIUM <2.1 <0.92 <0.61 <2.5 <0.89 0.6

CHROMIUM 14.2SN 14.8 N 26.8 N 13.2*S -15.6SN 23.4 N
AD19.4 6.5 5.7 11.5 15.8 23.1



ENGINEERING-SCIENCE INC. PAGE 2

01/26/89

ANALYSIS REPORT FOR WORK ORDER NUMBER 1049

SK: 2, UNITS: MG/KG

DANGB-4-SL14- DANGB-4-SL26-

SD1 Sol

ST COMPOUND 88092740 88092741

ID DIG SOIL NA NA

RIUM 48.0 83.7

DMIUM <0.82 ,C1.1

ROMIUM 5.9 N 15.1 N

AD 12.9 14.9

SUEI



I
ENGINEERING-SCIENCE INC. PAGE 3

01/26/89

ANALYSIS REPORT

IRK ORDER NUMBER: 1049

JOB NUMBER : ZBOOO000440 APPROVED BY .1

( K ORDER DATE : 09/27/88 Lab Supervisor

-PORT DATA: CLIENT DATA:

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

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

K RIDGE, TN 37830 OAK RIDGE, TN 37830

BILL HAYDEN

IOF REPORT COPIES: 1
_ TRACT / PO# : ORO01

TACT : BILL HAYDEN
(615)-481-3920

ISK: 3, UNITS: mg/Kg

DANGB-8-SL27- DANGB-8-SL17- DANGB-8"SL18- DANGB-8-SL19- DANGB-4-SL13- DANGB-4-SL15"

* SD1 SD1 SD1 SDI SDI SDI

ST COMPOUND 88092734 88092735 88092736 88092737 88092738 88092739

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

-18.1 PETROLEUM HYDROCARBONS 3300 <100 <100 200 7000 640

MOISTURE 72.5 21.9 11.6 63.1 32.6 NT

I

I

I

A;I
NE



ENGINEERING-SCIENCE INC. PAGE 4

01/26/89 I
ANALYSIS-REPORT FOR WORK ORDER NU4BER 1049

SK: 3, UNITS: mg/Kg

DANGB-4-SL14- DANGB-4-SL26- I
SD1 SD1

ST COMPOUND 88092740 88092741

8.1 PETROLEUM HYDROCARBONS 190 12000

MOISTURE 33.2 27.2

I

'I
I
I

2 62I



ENGINEERING-SCIENCE INC. PAGE 5
01/26/89

ANALYSIS REPORT

OR K ORDER NUMBER: 1049
JOB NUMBER :ZB0000000440 APPROVED BY ______________

r K-ORDER DATE :09/27/88 
Lab Supervisor

E PORT DATA: CLIENT DATA:
ES OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB 134)E110 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
AK RIDGE, TN 37830- OAK RIDGE, TN 37830

BILL HAYDEN

5:~-REPORT-COPIES: 1

_JONTRACT /PO 
R~

- ONTACT : BILL HAYDEN
* (615)-481 -3920

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

DANGB-8-SL27- DANGB-8-SL17- DANGS-8-SL18- DANGB-8- 119- DANG8-4-SL13- DANGB-4-SL15-
*SDI SDI SD1 SDI SDI SDI

fEST -COMPOUND 88092734 88092735 88092736 88092737 88092738 88092739
........................ ............... ............... ............... ............... ............... ...............

BENZYL CHLORIDE ND -ND ND ND ND ND,H IIS (2-CHLOROETHOXY)METHANE ND ND ND ND ND ND
IS-(2-CHLOR0ISOPROPYL)ETHER ND NO ND ND ND ND

BROMOBENZENE ND ND ND ND ND ND
*ROMOOICHLOROMETHANE ND ND NO 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
HIORACETALDEHYDE ND ND ND ND ND ND

- HLORAL ND ND ND ND ND ND
CHLOROBENZENE ND ND ND ND ND ND
fHOROETHANE ND ND ND ND ND ND
HLOROFORM ND 146 146 278 146 ND

§ 1-CHLOROHEXANE ND ND ND ND ND ND

-,*.CHLOROETHYL VINYL-ETHER ND ND ND ND ND ND
HLOROMETHANE ND ND ND ND ND ND
CHLOROMETHYL MEFHYL ETHER ND ND ND ND ND NDI HLOROTOLUENE ND ND ND ND ND ND
IBROMOCHLOROMETHANE ND ND ND ND ND ND
IBROMOMETHANE ND ND ND ND ND ND

1,2 DICHLOROBENZENE ND ND ND ND ND NDI ,3-DICHLOROBENZENE ND ND ND ND ND ND
,4-DICHLOROBENZENE ND ND ND ND ND ND

DICHLOROOIFLUOROMETHANE ND ND ND ND ND NDI .1DICHLOROETHANE ND ND ND ND ND ND
,2 DICHLOROETHANE ND ND ND ND ND ND
1,1-DICHLOROETHYLENE ND ND ND ND ND ND

--IRANS1,2-DICHLROETHYLENE ND ND ND ND ND ND
*IC HLOROMETHANE 84B 36B 346 98B 466 40B
;2-DICHLOROPROPANE ND ND ND ND ND ND

* 29 3



I
ENGINEERING-SCIENCE INC. PAGE 6

01/26/89 I
ANALYSIS REPORT FOR WORK ORDER NUMBER 1049

DANGB-B-SL27- -DANGB-8-SL17- DANG!I-8"SL18- DANGB-8-SL19 -DANGB-4-SL13- DANGB-4-SL15- I
SDI SDl SD1 SD1 SD1 SDI

ST COMPOUND 88092734 88092735 88092736 88092737 88092738 88092739
............................ ............... ... .............-.... ... .. ............... .............. .........-...--

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 ND NO -ND

TRACHLOROETHYLENE NO ND ND ND ND -ND

1,1-TRCHLOROETHANE ND ND ND ND ND ND I
1,2"TRCHLOROETHANE -ND ND -ND ND ND -ND

!ICHLOROETHYLENE -ND ND ND ND -ND ND

,ICHLOROFLUOROMETHANE ND -ND ND ND -ND ND

ICHLOROPROPANE ND ND ND -ND ND ND 

NYL CHLORIDE ND ND ND ND- ND ND

6I

I

I

2964



ENGINEERING-SCIENCE INC. PAGE 7-

01/26/89

ANALYSIS REPORT FOR-WORK ORDER NUMBER 1049

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

DANGS-4-SL14- DANGB-4-SL26-I SD1 SD1
TEST COMPOUND 88092740 88092741

ENZYL CHLORIDE NO ND
-----2-CLREH Y)EAE ND ND---I---- ----- -----I (2-CHLOROISORY)ETHER ND NO

RS(OROISNEEHE ND ND
ROMOICHOOE HNE ND ND

BROMOFIOROM EHN ND NDI ROMOETHNE ND ND
RONETACHIE ND ND
IOACETALORYDE ND NDI HIORACLOHD NO NO
HLORO9NZN ND ND

ICHLOROBEHANE ND NDI HLOROFORMN ND NO3
HLOROHEXAN ND 7.3

-CHLOROEY NLE TE -ND ND
CHOROETHLNE LETE ND NDI HLOROf4T.M HETHTHER ND ND

_HIOROMTLNETY ETE ND ND
DIBROTOHREHNE ND ND

D18BROMCOOMETHANE ND ND
,2ICROE NENE ND ND
2,-DICHLOROBENZENE ND NDI ,3-D ICHLOROBENZENE ND NO

-,DICHLOROLOETHNE ND ND
,1ICHLOROLOETHANE ND ND
1,2-DICHLOROETHANE -ND NDI ,2-DICHLOROETHYLNE ND ND

RAS,2-DICHLOROETHYLENE ND- ND

DCR OMET,2DIHN OEYE 59B- ND
* DICHLOROPRPANE ND9 ND8

23-DICHLOROPROPALNE ND ND
3, - RCHLOO RO THENE -ND NDI 1,1,2-TETRACHLOROETHANE ND- ND

_,,-ETRACHOROETH NE -ND ND
,1TRCHLOROETHNE ND ND

1,12TRICHLOROETHANE -ND NO

* RICHIOROETHYLENE -ND NO

RICHLOROFLUOROMETHANE ND ND
TRICHIOROPROPANE ND NOI INYL CHLORIDE -ND- ND

I1



ENGINEERING-SCIENCE INC. PAGE 8

01/26/89I

)RK ORDER NUMBER: 1049 ANLSI-EPR

B8 NUMBER : ZBOOO000440 APPROVED BY
IRK ORDER DATE :09/27/88 Lab Supervisor

'PORT DATA: CLIENT-DATA:
OAK RIDGE/DULUTH-ANGB ES OAK RIDGE/DULUTH ANGB ( 134)

O0S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

XK RIDGE, TN 37830 OAK RIDGE, TN 37830I
LL HAYDEN

OF REPORT COPIES: 1I

)NTRACT / PO # : OR001

INTACT :BILL-HAYDENI
(615)-481 -3920

'SK: 4, UNITS: ug/Kgj GROUP 8020

DANGB-8-SL27- DANGB-8-SL17- DANGB-8-SL18- DANGB-8-SL19- DANGB-4-SL13- DANGB-4-SL15-

SDI SDI SD01 SD1 SDI SDI

:ST COMPOUND 88092734 -88092735 88092736- 88092737 88092738 88092739

iNEEND ND ND ND -ND 2.3-

iLOROBENZENE ND ND ND ND ND NDI
.2-DICHLOROBENZENE ND ND ND ND ND ND

,3-DICHLOROBENZENE ND ND ND ND ND ND
,4-DICHLOROBENZENE ND ND ND ND ND ND

*HYL BENZENE ND ND ND ND 44000 ND
)LUENE ND ND ND NO 54000 5.5

'LENES ND ND ND ND 690000 2.8



ENGINEERING-SCIENCE INC. PAGE 9
01/26/89

ANALYSIS REPORT FOR WORK ORDER- NUMBER 1049

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

DANGB-4-SL14- DANGB-4-SL26-

SD1 SDI-
TEST COMPOUND 88092740 88092741-

LNZENE ND ND
CNLOROBENZENE ND ND
3 2-DICHLOROBENZENE ND ND
* 3-DICHLOROBENZENE ND ND
1,4-DICHLOROBENZENE ND ND
STHIYL 8ENZENE ND 55000
OLUENE ND 26000-
YLENES ND 250000

I96



I
ENGINEERING-SCIENCE INC. PAGE 10

01/26/89

ANALYSIS REPORT

)RK ORDER NUMBER: 1049 A Y 

I

jB NUMBER : 2B0000000440 APPROVED BY

)RK ORDER DATE : 09/27/88 Lab Supervisor. ... 1

PORT DATA: CLIENT DATA:

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

O S. ILLINOIS AVE. STE. S103 710S. ILLINOIS AVE. STE. S103 I
,K RIDGE, TN 37830 OAK-RIDGE, TN 37830

LL HAYDEN

OF REPORT COPIES: 1

)NTRACT / PO # ORO01

)NTACT BILL HAYDEN

(615)-481-3920

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

DANGB-8-SL27- DANGB-8-SL17- -DANGB'8-SL18- DANGB-8-SL19-

SD1 SD1 SDI- SD1

:ST COMPOUND 88092734- 88092735 88092736 88092737
......................... ...... ......... ........... ... .° a.. o......... °o... .... .. .

.DRIN NO -ND -ND- ND

.PHA-BHC ND- ND ND ND

'TA-BHC ND ND -ND- ND

LTA-BHC ND ND N- ND

;MMA-BHC ND ND -ND- ND
fLORDANE ND ND ND ND-

41-DDD ND ND ND ND

41'-DDE ND ND ND ND-

41-DDT ND ND ND ND

ELDRIN ND ND ND ND

DOSULFAN I ND ND ND ND

'DOSULFAN II ND ND ND ND

;OOSULFAN SULFATE ND ND ND- ND

,DRIN ND ND ND- ND

:DRIN ALDEHYDE NA NA NA NA

'PTACHLOR NO NO NO ND"
IPTACHLOR EPOXIDE ND ND ND ND

:PONE NA NA NA NA

.THOXYCHLOR ND ND ND- ND

)XAPHENE ND ND ND ND

:8-1016 ND ND ND ND

:8-1221 ND -ND ND NDI

:8-1232 ND ND ND- ND

'B-1242 ND ND ND ND

'B-1248 ND ND ND ND

:8-1254 ND ND ND NDO
:3-1260 ND ND ND ND

26 8
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CASE NARRATIVE

QUALITY CONTROL RESULTS SUMMARY
SAMPLE NO(S).: 88092737, 88092801-88092805

I
i

The detection limit for the analyte(s); arsenic, cadmium,
chromium, lead, barium and mercury are provided by the sub-contract
laboratory and based on a dry-weight of the sample.

I

i
I
I

~i
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

SAMPLE NO(S).: 88092672-88092676, 88092731-88092741
SAMPLE NO(S).: 88092781-88092783, 88092799-88092800

The detection limit for the analyte(s); arsenic, cadmium,
chromium, lead, barium and mercury are provided by the sub-contract
laboratory and based on a dry-weight of the sample.
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CASE NARRATIVE

QUALITY CONTROL RESULTS SUMMARYI
0C REPORT NO(S) .: VGC-S-0060-8Q0

OC REPORT NO(S).: V;C-S-0060-889

Percent recovery' and relative percent difference for sore oi the
matrix spiking cornp, z-nds are outside ES Laboratory aczeptance limi:s. A

blank spike analysis shois the :aboratory to be in ccn:rol.

Results for Sa:Dle No. 88092.739 are reported on a wet weight
basis, since percen:age moisture was not performed.

,29 80
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PiEST IC; IDiE MATRIX SIKE/MATRIX SPIKE I)UPI. ICATE RECOVE.Y I
SO Il.

00I 00I C "
.t'tL NO. 3: 7C,,- 8"1

QC Siample ",No. B La ak
Cl ,..: ES Oak. Ridge Lev,: (Low!hed): Low
At n: BLl 1I:IVdeln Date Report.2d: l-013-8S
Addr.:- - 710 S. LI Linois Avuntt

Suito F-103

Oak Ridge, Tn. 3783o

Frojuu-l: lluth ANGB Laboratory Supervisor A.pproval:

QC Re;,rt for Laboratory Sample No(s).: ___ ,______._.___

88092672-83092674, 88092731-83092737

88092782-88092783

Compound Amount Sample Conc. I MS Conc. MS % OC
Added In Extract In E:tract Rec. # Limits

(Fig) (ug/Kg) (ugKg) ,g Rec.

nda.-e 2000 ND 37.0 56 46-127

Hept.:' .or 2000 D 42.5 64 35-130

Aldri: 2000 ND 37.5 56 3"-'i32

Dieldrin 5000 ND 115 69 31-134

End ri: 5000 ND 88.8 53 42-139

4,4 -'"DT 5000 ND 99.0 60 23-134

MSD Conc. QC Linits
]In Extract MSD %'.0'.X5 %%

(ug/Kg) Rec. 77 Re a. # RD # RPD REC

I Lindan- 50.7 76 ;6 31 50 i 46-1 27

49.0 74 431 35-130

iAdr39.8 6) 6 3 34-131
So6 '4

130 "2 3 -1 3

rd r. 108 65 " 3 20 45 a2-139

4,4-DDT 211 127 60 72* 50 23-134

# Colu=n to be used to flag recovery and RPD values with an asterisk
:Va-' outside of QC limits

RD: i out of 6 outside limits

SpiK- -.,covery: 0 out o. 12 outside limits

____-.. ... . .. + , , ,l .. . .. 2



.. .... > .' , ....[ S P )'lKl. I CATE I RIECOVERY
SO! i.

., No: O( 00 Qr; Repo)rt .,u. : cJ -h " "

QC Sample No. : 88C 2674
Client: ES Oak Ridge Level (Low!'ed): Low
At.n: I L taydien Date Reported: 11-:3-88

A,.t,..i .: 710 S. [1 l.nois Av.nue
Suite F-103
Oak Ridge, Tn. 37830

I Project: Duluth ANGB Laboratory Supervisor Approv-l:

QC Report for Laboratory Sample No(s).: ,-

88092672-88092674, 88092731-88092737
88092782-38092783

Compound Amount Sample Colc. MS Conc. MS % QC

Added In Extract In Extract Rec. # Limits

(ng) (ug/Kg) (ug/Kg ) Rec.

Li-dane 2360 N D , 49.2I 62 45-127I !
I Hepnachlor 2360 N D I 49.8 I 63 35-130

A Idrin 2360 ND ND NC* 34-. 32

I Dieldrin 5910 ND 144 73 31-:34

Endrin 5910 ND 122 62 42-1.39

I 4,4-DDT 5910 ND 160 81 23-134

.MSD Conc. QC Lizits
In Extract MSD M I'S %

(ug/Kg) Re c. Re. RPD 0# RPD ?.EC

* Lidane 59.5 76 i 62 .19 50 L6-127

Hezzachlor 66.7 85 63 29 31 35-130

-4rin 49.5 63 N NC* 43 3"-132

Dieldrin iSi 92 73 23 33 3:-134I ,
Endrin 152 77 62 22 45 -^-139

4,4-DDT 145 74 I 8i 9 50N 1 23-13 4
Column to be used to flag recovery and RPD values with an asterisk

*,Values outside of QC limits

E RD: 1 out of 6 outside limits

I Sike Recovery: I out of 12 outside limits

8 82983I.88-A!I -DULIIO 28O 1. P....T-: ,R1 5



CASE NARRATLVE
QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO.: OCP-S-0037-88
QC REPORT NO.: OCP-S-0037-88B I

I
I
I
I

Matrix spike concentration is not detected for -idrin, therefore,
spike recovery and relative percent difference are not calculated.
A blank spU.- analysis shows the laboratory :o be -n c:)ntroi.

I
Endrin aldehyde and Kepone were not recoverable because they were

removed by the alumina column clean-up required by th'ee samples. I

I
I
I
I
I
U

88 -A, ,D 'UO : 9 c::-F," io,



N PESTICIDE METHOD BLANK SUMMARY

I
Job No.: OROO 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

Date Reported: 11-03-88

I Project: Duluth ANGB

* Date Extracted: 10-07-88.
Date Analyzed (1): 10-25-88 Date Analyzed (2): 10-26-88
Time Analyzed (1): 11:47 Time Analyzed (2): 09:23
Instrument ID (1): 5890 #2 Instrument ID (2): 5880
GG Colunn ID (1): OV-L GC Column ID (2): Mixed

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

EPA Sample Zab Sample Date I Lab Sample Date
No. ID (1) Analyzed 1 ID (2) Analyzed 2

- 88092731 10-25-88 88092731 10-26-88
88092732 10-25-88 88092732 10-26-88
88092733 10-25-88 88092734 10-26-88
88092734 10-25-88 88092735 10-26-88
88092735 10-25-88 88092736 10-26-88
88092736 10-25-88 88092737 10-26-88
88092737 10-25-88 88092732 10-26-88

- 88092782 10-25-88 88092783 10-26-88
88092783 10-25-88

I88-AI--DULU0282 1. 2 9 85 PT-F 40-



tile: L.UNILML
24 Oct 88.

VOLATILE CONTINUING CALIBRATION CHECK

LabName:____-- ---- - Contract:-- ----

Lab Code:______ Case No.: _____SAS No.: ______SOG No.:____

Instrumtent ID.: --- 4ud/ Calibration Date( s):_ ... jOze2JE __-

LAB FILE ID 4 4  
Init. Calib. Dates_:--______1

COMPOUND RRF RRFSO %D

Benzyl chloride .. 0 'od49: 90: I)-bis (2-chloroetho*y
m~ethane___ ___ :...

bis (Z-chloroisopropyl
eth~irI

Bromobenzene .. L.iL .. .8
Bromodichlororqethane 35i J
Bromoform________
Br-ororethane 0._
Carbon tetrachloride__
Chloroacetaldehyde 

-Chlorobenzene__________
Chloroethane----- Qr'b.s& I...
Chloroform~_______
1-ChorohexaneI
2-Chioroethyl vinyl ether_!I
Chloromqethane---- O.'qQ3 2
Chloromiethyl methyl ether_ _____

o...,m, pChlorotoluenes _ 90I3~ '
Dibromochloromethane_____..* ..~j 0
Dibror'omethane___.2 231-

I,Z...Dichlorobenzene____
1,3 -Dichlorobenzene --. 3-----%
1 , 4...Dichlorobenzene___ 2.DichlrodiluormthaI
1,1_Dichloroethane _ 02,

,Dichlorethane_ _ - - ;,--' 2,~-
l.2.Dichloroetropane _ I 2 1 2! / 1
1 ,3... ,.dichloroylene _-. -;L3II
Di~lZ2chloroethnet.ha n...

1,i,i,Z-Tetrachloroethane_,-2 1 .. IL.. I......
Te1-trac hloroethyine 1 7~ -I iL

I,1,Z Trichloroethane_, 3. -;,__
TrichTioroethne___ ........
Trichlorofluormethane 125 ZO 2, :-2e
Trichioropropane______ -I_:.J..:.
Vinyl chloride .__ ..... 1.



I.
I
I

file: 80 OCONT
3 Nov 88

VOLATILE CONTINUING CALIBRATION CHECK

LabName: Contract:

Lab Code: Case No.: SAS No.:. SG N.,.:

Inttrupment ID.: Calibration Date(s):_______ /___________

LAB FILE ID: 66 Init. Calib. Date(s): _ /0_ _/___

COMPOUND RRF RRFSO %D

Benzene, _ _ _ 3 '.5 __ "

Chlorobenzene_ _ -'___ __ I I

I,2Dichlorobenzene___ 3.0R 3.6 _.

1,3_Dichlorobenzene__ q c)

1,4_Oichorobenzene____ .__ 3. ,_3.6 0

i XAylenes ... / -9

I
I
I
I

I
I
'I 2,987'



24 Oct 88I

VOLATILE CONTINUING CALIBRATION CHECKI

LabNam'e:_____ ___ Contract: __-----

Lab Code:______ Case No.:_____ SAS No.: _____SOB No.:____I

Instrum~ent ID. _____Calibration Date(s):..-1 ..u----

LAB FILE ID:..~L k Init. Cal'%b. Date(s): q 1iqb1-y q/.z /'g\

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

COMPOUND RRF RR=50 7.0

Benzyl chloride_____ 3-" .
bis (2-chioroethoxy-

methane___------, __

bis (Z-chlor-oisopropyl- -

ether_____I II

Bromobenzene_______ 0 .- ' ___ ___

Bromodichloromethane__.... Z -~Li±i:~
Bromoform___.__7___-_-I- /- C?
Brom'omethane- .C'Ob~L - oIt17 -
Carbon tetrachioride____ 14-aj
Chloroacetaldehyde._____ I--__
Chi orobenz ene ! 1.41 !__

Chloroform 391L
IChoroehne ____ 0 C1 "oq
2-Chioroethyl vinyl ether_!-1
Chioromethane _____ .Q-IQ~

Chiororiethyl m~ethyl ether_!1 - - -

o_,'2& pChlorotoluenes _I_~I lI_5
Dibromochloromethane___ .3
Oibror'oriethane _____ 3 ~L~. _

1,2_Dichlorobenzene i.Z I5
1, 3_ichlorobenzene___:____ 1
1,4_Oichlorobenzenelc1
Dichiorodifluormethane CL -

I, 1_Dichloroethane_____ _____ 14 C2
1 2 _D ichior oe ihan e _ 1 1 0

I_ D ich Ior oet hy 1e ne -1 4 Z~ - * &
trans_,2_dichloroethylenei'_-E_,ZIII
Dichlororiethane ________L-L..L ;L1'.
I,2_..Dichloropropane--- 1 1Q. '6 W
1 3_Dichioropropylene l !5 -.S 0 2
1,1,2 2_Tetrachloroethane_ I:- J
11,1,2_TetrachloroethaneI S.Z
Tetrachloroethylene- 1;.9 5_ 1 U
1,1,1 _Trichioroethane_, P -~~3j
1,1, ,.Trichloroethane II _

Trichloroethylene I '/. 1
Trichlorofluorriethane
Trichloropropane '33Aj±

Vinyl chloride --- -------- 7F7

2988



file: 8010C0NT
73 Nov ^08

VOLATILE CONTINJ1ING CALI1BRATION CHECK

LabNam.e: ____________Contract:_________

Lab Code:- . Case No: ____ SAS No.: ______ SOG No.: ___

Instrument 10.:- -____ Ca ibration _ates):_______ -

LA2 FILE IO: 7" 6 In-t. Calib. Date(s):A L1

-M~POUNO R RRFSZO "D

Benzene

rhlorobenzene_______~_

I,Z1Oichlorobenzele__ L

I.3Dclrbezie:5
I,'Ocooezn X
IDzn -'
U~n

3 2989
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I
I E S 600 BANCROFT WAY

BERKELEY. CALIFORNIA 94710ENGINEERING-SCIENCE, INC. (415) 548-7970

I

I Job No.: ORO01

Client: ES Oak Ridge
Attention: Bill Hayden

Address: 710 S. Illinois Avenue
Suite F-103
Oak Ridge, Tn. 37830

I Project: Duluth ANGB

Attached are the analytical reports for the water samples received
by this laboratory on 9-19-88.

I Sample Preparation Data

ILaboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.

I88092509 DANGB-4-GW4C-GW1 BA-I 9-16-88 10-13-88
88092509 DANGB-4-GW4C-GW1 CD-F 9-16-88 10-20-88
88092509 DANGB-4-GW4C-GW1 CR-F 9-16-88 10-16-88
88092509 DANGB-4-GW4C-GW1 PB-F 9-16-88 10-16-88
88092509 DANGB-4-GW4C-GW1 418.1 9-16-88 9-28-88 10-05-88
88092509 DANGB-4-GW4C-GW1 8010 9-16-88 9-21-88
88092509 DANGB-4- GWi 8020 9-16-88 9-21-88
88092510 DANGB-4-MW52-GW;1 BA-I 9-16-88 10-13-88

188092510 DANGB-4-MW52-GW1 CD-F 9-16-88 10-26-88'
88092510 DANGB-4-MW-52-GW 1 CR-F 9-16-88 10-16-88
88092510 DANGB-4-1IMW52-GW1 PB-F 9-16-88 10-16-88
88092510 DANGB-4-HW52-GW1 418.1 9-16-88 9-28-88 10-05-88
88092510 DANGB-4-MW52-GW1 8010 9-16-88 9-21-88
88092510 DANGB-4-MW52-GW 1 8020 9-16-88 9-21-88

I

* If applicable

I
* 88-Al-DULU0418 1 2993 CL-FRMO1

A SUBSIDIARY OF THE PARSONS CORPORATION



I
I

CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
SAMPLE NO(S).: 88092509-88092510

WORK ORDER NO.: 1005 I

I
I
I
I

These water samples were received at the ES Berkeley Laboratory
on 9-19-88. They were received cold and intact.

I
I
I
I
I
I
i

I

• I
2994 I
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I
ENGINEERING-SCIENCE INC. PAGE

11/29/88

ANALYSIS REPORT

SORK ORDER NUMBER: 1005
OB NUMBER : ZB000000440 APPROVED BY
ORK ORDER DATE : 09/19/88 Lab Supervisor

IEPORT 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
AK RIDGE, TN 37830 OAK RIDGE, TN 37830
ILL HAYDEN

# OF REPORT COPIES: 1

ONTRACT / PO # : OR001
ONTACT : BILL HAYDEN

(615) -481-3920

EASK: 2, UNITS: mg/L

DANGB-4-GW4C- DANGB-4-MW52-
GW-1 GW-1

LEST COMPOUND 88092509 88092510
-CID DIG FLAME NA NA

CID DIG FURNACE NA NA

ARIUM <0.2 <0.2
CADMIUM <0.005 <0.005
HROMIUM <0.1 <0.01
EAD <0.005 <0.005

I
I
I
I
I
I

IND - Not Detected

I
* 2995



ENGINEERING-SCIENCE INC. PAGE 2
11/29/88

ANALYSIS REPORT

ORK ORDER NUMBER: 1005 -TOB NUMBER : ZB0000000440 APPROVED By
JORK ORDER DATE : 09/19/88 Lab Supervisor

IEPORT DATA: CLIENT DATA: I
3S 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
3ILL HAYDEN

OF REPORT COPIES: 1

ONTRACT / PO # : OR001
"ONTACT : BILL HAYDEN

(615)-481-3920 I
CASK: 3, UNITS: mg/L

DANGB-4-GW4C- DANGB-4-MW52-
GW-1 GW-1

?EST COMPOUND 88092509 88092510

'18.1 PETROLEUM HYDROCARBONS <1.5 <1.5 I

1D - Not Detected

2996



ENGINEERING-SCIENCE INC. PAGE 3
11/29/88

ANALYSIS REPORTr ORK ORDER NUMBER: 1005
IOB NUMBER : ZB0000000440 APPROVED BY _____________

WORK ORDER DATE :09/19/88 Lab Supervisor

LREPORT 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. S103rAK RIDGE, TN 37830 OAK RIDGE, TN 37830
ILL HAYDEN

#OF REPORT COPIES: 1

IC ONTRACT / P0 # : OR001
CONTACT :BILL HAYDEN

(615) -481-3920

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

DANGB-4-GW4C- DANGB-4-MW52-IGW-1 GW-1
LEST COMPOUND 88092509 88092510

FBENZ YL CHLORIDE ND ND

B IS (2-CHLOROETHOXY)METHANE ND ND
BIS (2-CHLOROISOPROPYL)ETHER ND ND
BROMOBENZENE ND NDF ROMODICHLOROMETHANE ND ND
§ROMOFORM ND ND
BROMOETHANE ND ND
CARBON TETRACHLORIDE ND NDIHLORACETALDEHYDE ND ND
tHLORAL ND ND
CHLOROBENZENE ND ND
CHLOROETHANE ND ND
FHLO ROFORM ND ND

*1-CHLOROHEXANE ND ND
2-CHLOROETHYL VINYL ETHER ND NDIHLOROMETHANE ND ND

HLOROMETHYL METHYL ETHER ND ND
CHLOROTOLUENE ND ND
DIBROMOCHLOROMETHANE ND ND

IOMOMETHANE ND NDI,-IHO~EZN ND ND
1,3-DICHLOROBENZENE ND ND
S,4-DICHLOROBENZENE ND ND
ICHLORODIFLUOROMETHANE ND ND

*,1-DICHLOROETHANE ND ND
1,2-DICHLOROETHANE ND ND'

ml ,-DICHLOROETHYLENE ND ND
RN-,2-DICHLOROETHYLENE ND ND

ICHLOROMETHANE ND ND

I12 -DICHLOROPROPANE 
ND ND

ND - Not Detected

* 2997



ENGINEERING-SCIENCE INC. PAGE 4
11/29/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 1005

DANGB-4-GW4C- DANGB-4-MW52-
GW-1 GW-1

?EST COMPOUND 88092509 88092510

L,3-DICHLOROPROPYLENE ND ND
L,1,2,2-TETRACHLOROETHANE ND ND
t,1,1,2-TETRACHLOROETHANE ND ND
£ETRACHLOROETHYLENE ND ND
i,l,1-TRICHLOROETHANE ND ND
!,1,2-TRICHLOROETHANE ND ND
?RICHLOROETHYLENE ND ND
PRICHLOROFLUOROMETHANE ND ND
PRICHLOROPROPANE ND ND
IINYL CHLORIDE ND ND

ID -Not Detected

2996



I
ENGINEERING-SCIENCE INC. PAGE 5I 11/29/88

ANALYSIS REPORT

IWORK ORDER NUMBER: 1005
JOB NUMBER : ZB0000000440 APPROVED BY
WORK ORDER DATE : 09/19/88 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 HAYDEN

# OF REPORT COPIES: 1

ICONTRACT / PO # : OR001
CONTACT : BILL HAYDEN

(615)-481-3920

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

I DANGB-4-GW4C- DANGB-4-MW52-

GW-1 GW-1
TEST COMPOUND 88092509 88092510
BENZENE ND ND
CHLOROBENZENE ND ND

DICHLOROBENZENE ND ND
1,3-DICHLOROBENZENE ND ND
1,4-DICHLOROBENZENE ND ND

ETHYL BENZENE ND ND
TOLUENE ND ND

IXYLENES ND ND

I
I

ND - Not Detected

I1
*i 2999
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24~e Oct I88

24Oct88 VOLATILE CONTINUING CALIBRATION CHECK "' ''

LabName:- ___ Contract:

Lab Code:______ Case No.: _____SAS No.: ______SOG No.:____

Instrument ID.: C44&C49-_L Calibration Date(s5): q' 9. ~'

LAB FILE ID: f 1 3 Init. Calib. Date(s): 4./1./?.. A-

COMPOUND RRF RRFSO %D

Benzyl clrd __ ~ :~3 L_

bis (2-chloroetlhoxy-
methane ________

bis (2-chloroisopriyyl 1
ether_____

Bromobenzene__________ __ ___
Bromodichioromethane- - L _

Bromoform :±2..j I,2L21
Bromomethane_______ 1 o-OIL::I -L12

Carbon tetrachloride_____ ,4 a 4
Chioroacetaldehyde____ __ -

Chlorobenzene_______ 1.41 __1.

Chloroform________
1 -Chorohex ane___. . I-__ ~,
Z-Chioroethyl vinyl ether_-!__ ___

Chloromethane---7~h~ I _

Chioromethyl methyl ether-1 1

Dibrom~ochoromethane___3_ - ?
Dibromomethane...... - ~±.

2_ZDichlorobenzene * 7

1,3_Dichlorobenzene___ 9I L t L _

1,4_Dichlorobenzene_

Dichiorodifluormethane___ .a _

1 1 _Dichioroethane ~ J L....
1 ,2_.Di chl oroethane___ _ 92-6LI_~~
1,1 _Dichioroethylene _ '
trans_ 1 2_dichloroethylene.-.! iI
Dichloromethane 1_____ 11. 1 a,, .
I ,2_Di chl oropropane ..... L_', __ !
1,3_Dichioropropylene _,7.r
I, I ,2_2Tetrachl oroethaneL_ k..:r~
1, 1 1 2_Tetrachioroethane_:
Tetrachloroethylene..........L. fL1_4 1
1,1,1 _Trich'loroethane 13. 0 :.3.0)I
I1, 2_Trichloroethane____;_'L/
Trichioroethylene_____ 1, -Y
Trichiorofluormethane 1 ... L.
Trichioropropane_____ ____ ___ U0

Vinyl chloride :&.~ :L-x;- :7



file: 8020CONT I
3 Nov 88

VOLATILE CONTINUING CALIBRATION CHECK

LabName: Contract:

Lab Code: Case No.:_ SAS No.: SOG No.: _

Instrument ID.: P(fRLr-,rgv CalIbration Date(_s:__/_/_,_ )

LAB FILE I: L . Init. Calib. Date(s):. =i 2. I

COMPOUND RRF RRF O I0
Benzene__ ,. ,

Chi orobenzzee__ -5/._ 2,

1,ZDichlorobenzene. ,____ 1 7. ,

1,3_Dichlorobenzene_ , ,. ,
I 4_Oichorobenzene_._. 4- 1_;
Ethyl gezene , -/0 ,_T- . 1
Toluene ,_, &
Xylenes I / .-

soc~I
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I
E S 600 BANCROFT WAY

BERKELEY. CALIFORNIA 94710ENGINEERING-SCIENCE, INC. (415) 548.7970

I
Job No.: OR001

Client: ES Oak Ridge
Attention: Bill Hayden

Address: 710 S. Illinois Avenue
Suite F-103

Oak Ridge, Tn. 37830

I
Project: Duluth ANGB

I Attached are the analytical reports for the soil samples received
by this laboratory on 8-27-88.

Sample Preparation Data

Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.

88082146 DANGB-3-M425-SS1,O-1- AS-F 8-26-88 10-07-88
88082146 DANGB-3-MW25-SS1,0-1- BA-I 8-26-88 9-19-88
88082146 DANGB-3-MW25-SS1,0-I- CD-F 8-26-88 9-19-88
88082146 DANGB-3-MW25-SS1,O-1- CR-F 8-26-88 9-19-88
88082146 DANGB-3-MW25-SS1,0-1" HG-C 8-26-88 9-21-88
88082146 DANGB-3-MW25-SS1,0-1- PB-F 8-26-88 10-04-88/10-05-88
88082146 DANGB-3-1MW25-SS1,0-1- 418.1 8-26-88 9-21-88 9-22-88
88082146 DANGB-3-MW25-SS1,0-1- MOIS 8-26-88 9-02-88
88082146 DANGB-3-MW25-SS1,0-1- 8010 8-26-88 9-06-88 9-08-88
88082146 DANGB-3-MW25-SS1,0-1- 8020 8-26-88 9-06-88 9-08-88
38082146 DANGB-3-MW25-SS1,0-1- 8080 8-26-88 9-01-88 9-27-88
88082146 DANGB-3-MW25-SS1,0-1- 8270 8-26-88 10-28-88 11-02-88I

* * Tf applicable

I
I

88-Al-DULU0736 1 CL-FM01
A SUBSIDIARY OF THE PARSONS CORPORATION 3011



I
E S 6W BANCROFT WAY

BERKELEY CALIFORNIA 94710ENGINEERING-SCIENCE, INC. (415) 548.7970 I
Job No.: ORO01 I
Project: Duluth ANGB

Sample Preparation Data

Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.

88082147 DANGB-3-MW25-SS2,2-3- AS-F 8-26-88 10-07-88
88082147 DANGB-3-MW25-SS2,2-3- BA-I 8-26-88 9-19-88
88082147 DANGB-3-MW25-SS2,2-3- CD-F 8-26-88 9-19-88
88082147 DANGB-3-MW25-SS2,2-3- CR-F 8-26-88 9-19-88
88082147 DANGB-3-MW25-SS2,2-3- HG-C 8-26-88 9-21-88

88082147 DANGB-3-MW25-SS2,2-3- PB-F 8-26-88 10-04-88/10-05-88
88082147 DANGB-3-MW25-SS2,2-3- 418.1 8-26-88 9-21-88 9-22-88
88082147 DANGB-3-MW25-SS2,2-3- MOIS 8-26-88 9-02-88
88082147 DANGB-3-MW25-SS2,2-3- 8010 8-26-88 9-06-88 9-08-88
88082147 DANGB-3-MW25-SS2,2-3- 8020 8-26-88 9-06-88 9-08-88
88082147 DANGB-3-MW25-SS2,2-3- 8080 8-26-88 9-01-88 9-27-88
88082147 DANGB-3-MW25-SS2,2-3- 8270 8-26-88 10-28-88 11-02-88
88082148 DANGB-3-MW25-SS3,14-15- AS-F 8-26-88 10-07-88
88082148 DANGB-3-MW25-SS3,14-15- BA-I 8-26-88 9-19-88
88082148 DANGB-3-MW25-SS3,14-15- CD-F 8-26-88 9-19-88
88082148 DANGB-3-MW25-SS3,14-15Y CR-F 8-26-88 9-19-88
88082148 DANGB-3-MW25-SS3,14-15- HG-C 8-26-88 9-21-88
88082148 DANGB-3-MW25-SS3,14-15- PB-F 8-26-88 10-04-88/10-05-88
88082148 DANGB-3-MW25-SS3,14-15- 418.1 8-26-88 9-21-88 9-22-88
88082148 DANGB-3-MW25-SS3,14-15- MIS 8-26-88 9-02-88
88082148 DANGB-3-MW25-SS3,14-15- 8010 8-26-88 9-06-88 9-08-88
88082148 DANGB-3-MW25-SS3,14-15- 8020 8-26-88 9-06-88 9-08-88
88082148 DANGB-3-MW25-SS3,14-15- 8080 8-26-88 9-01-88 9-27-88
88082148 DANGB-3-MW25-SS3,14-15- 8270 8-26-88 10-28-88 11-02-88

* If applicable

88-A1-DULUO736 2 CL-FRM01
A SUBSIDIARY OF THE PARSONS CORPORATION 30I.2



i
I

CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
SAMPLE NO(S).: 88082146-88082148

WORK ORDER NO.: 921

I
I
I
I

These soil samples were received at the ES Berkeley Laboratory
on 8-27-88. They were received cold and intact.

Due to a suspected interelement matrix interference, all cadmium
data at levels reportable by ICP analysis (>I mg/KG dry wt.) are
potentially false positives. This is being investigated and
follow-up will be provided when available.I
The original 8270 analysis exceeded the method holding time by one
day. The surrogate spike recoveries were out of control. The
samples were then re-extracted and rerun and the surrogate spike
recoveries were in control.

I
I
I
U

I

3013I88-A1-DULU0737 I CN-FPM02



ENGINEERING-SCIENCE INC. PAGE1

11/21/88I

ANALYSIS REPORT

!ORK ORDER NUMBER: 921."4
'OB NUMBER : ZB0000000440 APPROVED BY I
IORK ORDER DATE : 08/27/88 Lab Supervisor

IEPORT DATA: CLIENT DATA:I
'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 # : OROOl
.ONTACT : BILL HAYDEN

(615) -481-3920

?ASK: 2, UNITS: mg/Kg

DANGB-3-MW25- DANGB-3-MW2 5- DANGB-3-MW25-
SS1-O-1' SS2-2-3' SS3-14-15'

-EST COMPOUND 88082146 88082147 88082148

%CID DIG SOIL NA NA NA
kRSENIC <5.OWE <5.OE <5.QE
3ARIUM 62.5 55.4 41.4
'ADMIUM 11.9N 9.7N 11.1N
CHROMIUM 40.7 27.3 34.0
AERCURY <0.1 <0.1 <0.1I
EEAD 3.9* 6.55* 3.1*

NA Nt Anlyze
ND Nt Deecte



I
ENGINEERING-SCIENCE INC. PAGE 2

11/14/88

ANALYSIS REPORT

LORK ORDER NUMBER: 921
OB NUMBER : ZB0000000440 APPROVED BY ____

WORK ORDER DATE : 08/27/88 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

ICONTRACT / PO # : OR001
CONTACT : BILL HAYDEN

(615) -481-3920

iTASK: 3, UNITS: mg/Kg

DANGB3,MW25, DANGB3,MW25, DANGB3,MW25,
SS1,0-1' SS2,2-3' SS3,14-15'

TEST COMPOUND 88082146 88082147 88082148

418.1 PETROLEUM HYDROCARBONS <100 <100 <100
% MOISTURE 11.7 13.4 13.2

I
I
I
I
I
I
U

I
ND - Not DetectedI

i 3015



ENGINEERING-SCIENCE INC. PAGE 3
11/14/88

ANALYSIS REPORT

1ORK ORDER NUMBER: 921
TOB NUMBER : ZB0000000440 APPROVED BY
IORK ORDER DATE : 08/27/88 Lab Supervi'sor

IEPORT 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
3ILL HAYDEN

OF REPORT COPIES: 1

ONTRACT / PO # : OROO
ONTACT : BILL HAYDEN

(615)-481-3920

[ASK: 4, UNITS: ug/Kg, GROUP 8010

DANGB3,MW25, DANGB3,MW25, DANGB3,MW25,
SS1, 0-1' SS2,2-3' SS3,14-15'

rEST COMPOUND 88082146 88082147 88082148

BENZYL CHLORIDE ND ND ND
BIS (2-CHLOROETHOXY)METHANE ND ND ND
3IS (2-CHLOROISOPROPYL)ETHER ND ND ND
BROMOBENZENE ND ND ND
BROMODICHLOROMETHANE ND ND ND I
BROMOFORM ND ND ND
BROMOETHANE ND ND ND
CARBON TETRACHLORIDE ND ND ND
CHLORACETALDEHYDE ND ND ND I
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 NDDIBROMOCHLOROMETHANE ND ND ND
DIBROMOMETHANE ND ND ND
1,2-DICHLOROBENZENE ND ND ND
1,3-DICHLOROBENZENE ND ND ND
1,4-DICHLOROBENZENE ND ND ND
DIICHLORODIFLUOROMETHAIE ND ND ND
1,1-DICHLOROETHLANE ND ND ND
1,2-DICHLOROETHAN ND ND ND
1,i-DCHLOROETHYLENE ND ND ND

TRANS-1,2-DICHLOROTHYLENE ND ND ND
DICHLOROMETHANE 2.5B ND ND
1,2-DICHLOROPROPANE ND ND I
ND - Not Detected

3016



ENGINEERING-SCIENCE INC. PAGE 4
11/14/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 921

DANGB3,MW25, DANGB3,MW25, DANGB3,MW25,
SS1,0-1' SS2,2-3' SS3,14-15'

TEST COMPOUND 88082146 88082147 88082148

I1,3-DICHLOROPROPYLENE ND ND ND
1,1,2,2-TETRACHLOROETHANE ND ND ND
1,1,1,2-TETRACHLOROETHANE ND ND ND
TETRACHLOROETHYLENE ND ND ND
1,J,1-TRICHLOROETHANE .ND ND ND
1,1,2-TRICHLOROETHANE ND ND ND
TRICHLOROETHYLENE ND ND 4.4
TRICHLOROFLUOROMETHANE ND ND ND
TRICHLOROPROPANE ND ND ND
VINYL CHLORIDE ND ND ND

311

Il
l
I
I
l

I 3J
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ENGINEERING-SCIENCE INC. PAGE 5
11/14/88

ANALYSIS REPORT

IORK ORDER NUMBER: 921 I
OB NUMPER : ZB0000000440 APPROVED BY ...-_-_,,_.IORK ORDER DATE : 08/27/88 Lab Supervisor

IEPORT 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 # : OR001
ONTACT : BILL HAYDEN

(615) -481-3920

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

DANGB3,MW25, DANGB3,MW25, DANGB3,MW25,
SSI,0-1' SS2,2-3' SS3,14-15'

2EST COMPOUND 88082146 88082147 88082148
- ------------------------------- ------------- --------------- ---------------

3ENZENE ND ND ND
, CHLOROBENZENE ND ND ND

L,3-DICHLOROBENZENE ND ND ND
L,4-DICHLOROBENZENE ND ND ND
L,4-DICHLOROBENZENE ND ND NDI
3THYL BENZENE ND ND ND

rOLUENE ND ND ND
KYLENES ND ND ND

I

D - ot Deecte

30 I



I
ENGINEERING-SCIENCE INC. PAGE 6

11/14/88

ANALYSIS REPORT

I WORK ORDER NUMBER: 921
JOB NUMBER : ZB0000000440 APPROVED BY
WORK ORDER DATE : 08/27/88 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 HAYDEN

# OF REPORT COPIES: 1

ICONTRACT / PO # : OR001
CONTACT : BILL HAYDEN

(615)-481-3920

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

DANGB3,MW25, DANGB3,MW25, DANGB3,MW25,
SS1,0-1' SS2,2-3' SS3,14-15'

ETEST COMPOUND 88082146 88082147 88082148

ALDRIN ND ND ND
ALPHA-BHC ND ND ND
BETA-BHC ND ND ND
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 NA NA
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
PCB-1242 ND ND ND
PCB-1248 ND ND ND
PCB-1254 ND ND ND

IPCB-1260 ND ND ND
U

I
ND - Not Detected
NA - Not AnalyzedI

* 3019



ENGINEERING SCIENCE page 1 of 5
Priority--Pollutant Analysis

Base Neu-trals - SW 8270 *
Matrix: Soil

.)ate Received: August 27, 1988 Work Order: 921I
)ate Reported3: December 8, 1988 Job Number-: ORO0l

-OR: ES:Oak Ridge/Duluth ANGB ATTN-: Mr.-Bill-HaydenI
iddress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 378.§0

.,ab Number: $8082146 8024
.ample No. : DANGB3-MW25- DANGB3-MW25-

551- 0-1' SS2- 2-3'
date Sampled: 8-26-88 8-2-6-88
2ime Sampled: 08:16 08:2-0
)ate Extracted: 10-28-88 10-28-88I
Date Analyzed: 11-02-88 11-02-88
?ercent Moisture: 1-2 13

'ompound Det-1ection ANALYTICAL RESULTS
Limi-ts (dry weight.)

u1g/kg ug/kg ug/kg f------------------------------------------------------------ U
1i-3-Dichlorobenzene 330 ND -ND
-,4-Dichlorobenzene 330 ND -ND
:iexachloroethane 3-30 ND WDI
-lis(2-chloroethyl)ether 330 ND ND

i;2-Dichlorobenzene 3-30 ND ND
N-Nitrosoditnethylamine 3-30 ND ND
~is-(2-chloroisopropylj)ether 330 ND ND
,-tNitrosodi-n-propylamire 3-30 ND ND
:iexachlorobutadiene 330 ND -ND
-i2-,4-Trichlorobenzene 3-30 -DNDI
A~Itrobenzene 330 ND NDb
7soohorone 3-30 ND -ND

Naphthalene 3-30 ND NDI
*-3is-(2-chloroethoxy)methane 330 ND -ND
2-Chloronaphthalene 3-3-0 ND -ND
Hexachlorocyclopentadiene 330 ND -NDAcenahthyene 30- D -N
Acenaphthyene 330- ND -ND

D-imethyl -phthalate 3-30 ND ND
2-,6-Dinitrotoluene 330 ND NDI
luorene 330 ND -ND

2-,4-Dinitrotoluene 3-30 ND ND
Diethyl phthalate 3-30 ND ND
N-Nitrosodiphenylamine 330 ND -ND
.-exachlorobenzene 3380 ND -ND

3.020



Priority Pollutant Analysis page 2 of 5
Base Neutrals - SW 8270

Matrix: Soil
m (continued)

I Date Received: August 27, 1988 Work Order: 921
Date Reported: December 8, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

l Lab NuMber: 88082146 88082147
Sample No.: DANGB3-MW25- DANGB3-MW25-

SS1- 0-1' SS2- 2-3'
l Date Sampled: 8-26-88 8-26-88

Time Sampled: 08:16 08:20
Date Extracted: 10-28-88 10-28-88
Date Analyzed: 11-02-88 11-02-88
Percent Moisture: 12 13

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

I Phenanthrene 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 ND ND
Butyl Benzyl phthalate 330 ND ND
Bis(2-ethylhexyl) phthalate 330 ND ND
Chrysene 330 ND ND
4-Bromophenyl phenyl ether 330 ND ND

m Benzo(a)anthracene 330 ND ND
Di-n-octylphthalate 330 ND ND
Benzo(b)fluoranthene 330 ND ND
Benzo'(k)fluoranthene 330 ND ND

* Benzidine 2000 ND ND
3,3'-Dichlorobenzidine 660 ND ND
Benzo(a)pyrene 330 ND ND
Indeno(1,2,3-cd)pyrene 330 ND ND
Dibenzo(a,h)anthracene 330 ND ND
Benzo(ghi)perylene 330 ND ND
Benzyl Alcohol 660 ND ND

l
I
I
I 3021



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

Matrix: Soil
(continued)

.ate Received: August 27, 1988 Work Order: 921
)ate Reported: December 8, 1988 Job Number: OR001

'or. ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 P. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

!ab Number: 88082146 88082147
iample No.: DANGB3-MW25- DANGB3-MW25-

SSi'- 0-1' SS2- 2-3'
Date Sampled: 8-26-88 8-26-88
time Sampled: 08:16 08:20
jate Extracted: 10-28-88 10-28-88
Date Analyzed: 11-02-88 11-02-88
Percent Moisture: 12 13

Compound 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
i-Chloronaphthalene -- , ND ND

Dibenzofuran 330 ND ND
p-Uimethylaminoazobenzene -- * ND ND
i,12-Dimethylbenz(a)anthracene -- * ND ND
a-,a-Dimethyiphenethylamine -- ND ND
Diphenylamine -- * ND ND
L,2-Diphenylhydrazine -- * ND ND
Ethyl methanesulfonate -- * ND ND
3-Methylcholanthrene -- * ND ND
Methyl methanesulfonate -- * ND ND
2-Methylnaphthalene 330 ND ND
1-Naphthylamine -- , ND ND
2-Naphthylamine -- * 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 -- , ND ND
Pentachlorobenzene -- , ND ND
Pentachloronitrobenzene -- , ND ND
Phenacetin -- , ND ND
2-Picoline -- , ND ND
Pronamide -- * ND ND
1,2,4,5-Tetrachlorobenzene - 11022 ND ND

* EPA has not yet determined detection limits for these compounds.



1
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Priority Pollutant Analysis page 4 of 5
Pesticides and PCBs - SW 8270

Matrix: Soil

I Date Received: August 27, 1988 Work Order: 921
Date Reported: December 8, 1988 Job Number: OR001

I FOR: ES:Oak Ridge/Duluth ANGB ATTN:Mr. Bill Hayden
Address: 710 S. Illinois Aye, SuiteF-103

Oak Ridae, TN 37830

I Lab Number: 88082146 88082147

'Sample No.: DANG:B)-MW25- DANGB3-MW25-
SSI- 0-i' SS2- 2-S'

Date Sampled: 8-26-88 8-26-88
Time Sampled: 08:16 08:20
Date Extracted: 10-28-88 10-28-88
Date Analyzed: 11-02-88 11-02-88
Percent Moisture: 12 13
Compound Detection ANALYTICAL RESULTS

Limits (dry weight)
ug/kg ug/kg ug/kg

Alpha-BHC -- I ND ND
amma-BHC -- * ND ND

Beta-BHC 660 ND ND
Heptachlor 330 ND ND
Deita-BHC 500 ND ND
Aldrin 330 ND ND

I Heptachlor epoxide 330 ND ND
Endosulfan I -- ND ND
Dieldrin 500 ND ND

4'-DDE 1000 ND ND
Endrin IND ND
Endosulfan II -- , ND ND
4,4'-DDD 500 ND ND
l 4,4'-DDT .830 ND ND
Endosulfan Sulfate 1000 ND ND
Endrin aldehyde -- * ND ND
Endrin Ketone -- I ND ND
Chlordane 2000 ND ND
Methoxychlor -- X ND ND.
Toxaphene 2000 ND ND

1 Aroclor-1016 2000 ND ND
* Aroclor-1221 2000 ND ND

Aroclor-1232 2000 ND ND
Aroclor-1242 2000 ND ND
Aroclor-128 2000 ND ND
Aroclor-1254 2000 ND ND
Aroclor-1260 2000 ND ND

3023
* EPA has not yet determined detection limits for these compounds.



Priority Pollutant Analysis page 5 of 5
Acid Extractables -- SW 8270

Matrix: Soil

)ate Received: August 27, 1988 Work Order: 921
)ate Reported: December 8, 1988 Job Number: ORO0l

OO: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Iddress:710 S. Illinois Aye, Suite F-103I

Oak Ridge, TN 37830

lab Number: 88082146 88082147
iample No. : DANGB3-MW2 5- DANGB3-MW25-

SSo- 0-1' SS2- 2-3'
Date Sampled: 8-26-88 8-26-88

fime Sampled: 08:16 08:20
Jate Extracted: 10-28-88 10-28-88

Date Analyzed: 11-02-88 11-02-88

Percent Moisture: i2 13

Tompound Detection ANALYTICAL RESULTSI
Limits (dry weight)
ug/kg ug/kg ug/kg

-Chlorophenol 330 ND ND--- -- -- -- -- - -- -- -- -- -- -- --
2-Nitorophenol 330 ND ND
Phniohno 330 ND ND
Phenol hyphno 330 ND ND
2,4-Dicehlphenol 330 ND ND
2,4 -richlorophenol 330 ND ND

4-Chloro-3-methylphenol 660 ND ND
2,4-Dinitrophenol 1600 ND ND
2,6-Dichiorophenol -*ND ND
2-Methyl-4,6-Dinitrophenol 1600 ND ND
?entachlorophenol 1600 ND ND
i-Nitrophenol 1600 ND ND
Benzoic Acid 1600 ND ND
2-Methylphenol 330 ND HD
3- & 4-Methylphenol 330 ND ND
2,3,4,6-Tetrachlorophenol -*ND ND
2,4, 5-Trichiorophenol 330 ND ND

Analyst Laboratory Supervisor

k EPA has not yet determined detection limits for theoe compounds.

B = 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.

30P4
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ENGINEERING SCIENCE page I of 5
Priority Pollutant Analysis

Base Neutrals - SW 8270
Matrix: Soil

i Date Received: August 27, 1988 Work Order: 921
Date Reported: December 8, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

I Lab Number: 8808214e.
Sample No.: DANGB3-MW25-

SS3- 14-15'
Date Sampled: 8-26-88
Time Sampled: 08:52
Date Extracted: 10-28-88

i Date Analyzed: 11-02-88
Percent Moisture: 13
Compound Detection ANALYTICAL RESULTS

Limits (dry weight)
ug/kg 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 33U ND
Bis(2-chloroisopropyl)ether 330 ND
N-Nitrosodi-n-propylamine 330 ND
Hexachlorobutadiene 330 ND
1,2,4-Trichlorobenzene 330 ND
Nitrobenzene 330 ND
Isophorone 330 ND
Naphthalene 330 ND
Bis(2-chloroethoxy)methane 330 ND
2-Chloronaphthalene 330 ND
Hexachlorocyclopentadiene 330 ND

I Acenaphthylene 330 ND
Acenaphthene 330 ND
Dimethyl phthalate 330 ND
2,6-Dinitrotoluene 330 ND
Fluorene 330 ND
2,4-Diritrotoluene 330 ND
Diethyl phthalate 330 ND

i N-Nitrosodiphenylamine 330 ND
Hexachlorobenzene 330 ND

I3 | 3O2 5



Priority Pollutant Analysis page 2 of 5'
Base Neutrals - SW 8270

Matrix: Soil
(continued)

jate Received: August 27, 1988 Work Order: 921
D)ate Reported: December 8, 1988 Job Number: OROOI

-'OR: ES:Oak. Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave,. Suite F-103

Oak Ridge, TN 37830

Lab Number: 88082i48
iample No.: DANGB3-MW2 5

SS3- 14-15'
Date Sampled: 8-26-88
Time Sampled: 08:52
Date Extracted: 10-28-88
Date Analyzed: 11-02-88
Percent Moisture: i3

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg

Phenanthrene 330 ND
Anthracene 330 ND
Dibutyl phthalate 330 ND
Fluoranthene 330 ND
i-Chiorophenyl phenyl ether 330 ND
Pyrene 330 ND
Butyl penzyl phthalate 330 ND
Eis(2-ethylhexyl) ph~halate 330 530
Chry sene 330 ND
4-Bromopnienyl phanyl ether 330 N
Benzo(a)arithracene 330 ND
Di-n-octylphthalate 330 ND
Benzo(b)fouoranthene 330 ND
Benzo(k)fluoranthene 33C ND
Be%.zidine 2000 ND
3,3' -Dichlorobenzid.ne 660 ND
Benzo(a)pyrene 330 ND
Inden,(i,2,Z-cd)pyrene 130 ND
libenzo(a,h)anthracene ~ i30 ND
Benzo(gh!)pnrylene 330 ND

I~nzyl Alcohol 660 VJD



Priority Pollutan," Analysis Page 3 of 5
Base Neutrals - SW 8270)

Matrix: Soil
(continued)

I Date Received: August 27, 1988 Work Order: 921
Date Reported: December 8, 1988 Job Number: OROOI

IFor: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-I03

Oak Ridge, TN 37830

Lab Number: 88082148
Sample No.: DANGB3-MW25-

553- 14-11'
Date Samplej: 8-26-8
Time Sampled: 08:52

,Date Extracted: 10-28-88
Date Analyzed: 11-.02-88
*Percent Moisture: 1Q

*Compound Detection Analytical Results
*Limits (dry weight)

ug/kg ug/kg

IAcetophenone - ND
Aniline -*ND

4-Aminobiphenyl.- ND
4Chloroaniline 660 ND

I-~Cloronaphthalene ND)
Dibenzofuran 330 ND)
p-Dimethylaminoazobenzene ND

12-Dimethylbenz(a)anthracene -*ND

a-,a-Dimethylphenethylamine - ND
Diphenylamine -*ND

1,2-Diphernylhydrazine ND
Etyl methanesulfonate -*ND

3-Methylcholanthrene -*ND

Methyl methanesulfonate -*ND

2Methylnaphthalene 330 ND)
1-Naphthylamine -*ND

2-Naphthylamine N
2Nitroaniline 1600 ND

3-Nitroaniline 1600 ND
4-Nitroaniline 1600 ND

mN-Nitroso-di-n-buty lami ne ZEDN~
*N-Nitrosopiperidine. -*ND

Pentachlorobenzene -*ND

Pentachloronitrobenzene -*ND

Phenacet in - ND
2-Picoline -*NDI r onamide - ND
1,2 ,4, 5-Tetrachlorobenzene -*ND

*EPA has not yet determined detection limits for theoe compounc



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

Matrix: Soil

)ate Received: August 27, 1988 Work Order: 921
)ate Reported: December 8, 1988 Job Number: OR001

7OR: ES:Oak Ridge/Duluth ANGB ATTN:Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88082148
sample No.: DANGB3-MW25-

SS3- l-15'
Date Sampled: 8-2.6-88
Time Sampled: 08:52
)ate Extracted: 10-28-88
Date Analyzed: 11-02-88
?ercent Moisture: 13
---------------------------------------------------------------------------------
Compound Detection ANALYTICAL RESULTS

Limits (dry weight)
ug/kg ug/kg

----------------------------------------------------------------------------------
Alpha-BHC -- * ND
3amma-BHC -- , ND
Beta-BHC 660 ND

Heptachlor 330 ND
Delta-BHC 500 ND
Aldrin 330 ND
Heptachior epoxide 330 ND
Endosulfan I -- * ND

Dieldrin 500 ND
4,'-DDE 1000 ND
Endrin -- * ND
Endosulfan II -- * ND
4,1'-DDD 500 ND
4,4'-DDT 630 ND
Endosulfan Sulfate 1030 ND
Endrin aldehyde -- , ND
Endrin Ketone -- * ND

Chlordane 2000 ND
Methoxychlor -- ND
Toxaphene 2000 ND
Aroclor-1016 2000 ND
Aroclor-1221 2000 ND
Aroclor-1232 2000 ND
Aroclor-1242 2000 ND
Aroclor-1248 2000 ND
Aroclor-1254 2000 ND
Aroolor-1260 2000 ND

3098
E -PA has not yet determined detection limits for these compounds.



Priority Polljutant Analysis p ag- e of 0 S
Acid Extractables -- SW 8270

Matrix: Soil

I Date Received: August 27, 1988 Work Order: 921
Date Reported: December 8, 1988 Job Number: ORO0l

IFOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address:710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

I Lab Number: 88082148
Sample No.: DANGE3-MW25-

* SS3- 1G-15'
L ate Sampled: 8-26-88

Time Samp~led: 08:52HDate Extracted: 10-28-88
Date Analyzed: 11-02-88
Percent Moisture: 13

*Compound Detection ANALYTICAL RESULTS
*Limits (dry weight)

ug/kg ug/kg ug/kg

I2-Chlorophenol 330 ND
2-Nitrophenol 330 ND
Phenol 330 ND
2-Dimethyiphenol 330 ND

2,4-Dichiorophenol 330 ND
,2,4,6-Trichlorophenol 330 ND

4hloro-3-methylphenol 660 NDI ,-iirpeo 1600 ND
2,6-Dichlorophenol -*ND

*2-Methyl-4,6-Dinitrophenol 1600 ND
*Pentachloropheno! 1600 ND

4-itrophenol 1600 ND
Benzoic Acid 1600 ND
2-Methylphenol 330 ND
3& 4-Methylphenol 330 ND

2,3,4,6-Tetrachlorophenol -*NDI2,4,5-Trichlorophenol. V0 ND

UAnalyst Laboratory Supervisor

I*EPA has not yet determined detection limits for these compounds.

B =Compound was detected in the blank.

INOTE: Samples are discarded 30 days after results are reported unless
- other arrangements are made. Hazardous samples will be returrod

to client or disposed of at client expense.
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

SAMPLE NO(S).: 88082043-88082049, 88082100
SAMPLE NO(S).: 88082102, 88082104
SAMPLE NO(S).: 88082130-88082133
SAMPLE NO(S).: 88082146-88082148

As a result of extreme sample matrix interference, dilution was
-equired 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

88-A '--DU*LUO2"J 30312 CN-FRM02
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

SAMPLE NO(S).: 88081969-88081976, 88082043-88082049
SAMPLE NO(S).: 88082099-88082101, 88082102-88082104
SAMPLE NO(S).: 88082130-88082133, 88082146-88082148-

QC REPORT NO.: ICP-S-0028-88
QC REPORT NO.: ICP-S-0031-88

Due to a suspected interelement matrix interference, all cadmium
data at le-vels reportable by ICP analysis (>1 mg/KG dry weight)
are potentially false positives. This is being investigated and
follow-up- will be provided when available.

88-AI-DULU0792 I CN-F M10 2
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CASE NARRATIVE

QUALITY CONTROL RESULTS SUMMARY
Samples No.: 88081959-88081977

Samples No.: 88082043-88082049
Samples No.: 88082099-88082104
Samples No.: 88082130-88082133

Samples No.: 88082146-88082148

The results obtained for the laboratory control sample (LCS)
analyzed with these samples for the analyte Mercury 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. The
Mercury LCS was prepared at a concentration exceeding the linear range
-of -the test.

88-A1-DULUO249 1. CN-FRM01
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I

U
CASE NARRATIVE*U QUALITY CONTROL RESULTS SUMMARY

I QC REPORT NO.: VGC-S--0040-88

QC REPORT NO.: VGC-S-OO40-88BI
i
I

I

I
iI he "'"": .r

"'he .y contz '-;'! a for ts batch is from a different
a - rojec:. -.:!_.iske va ues ar e L o ra.. .v O C

ofo i s .Z nks s..c... he abcr=tr: to be "-

I
I
I
I
I

I | 3041



PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
SOIL

.Job No: OROOL QC Report .o.: OCP-S-0030-88
QC Sample No.: 88082104

Client: ES Oak Ridge Level (Low/Med): Low
Attn: Bill Hayden Date Reported: 11-10-88
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).: -_0,_
88082102-88082104
88082130-88082133
88082146-88082148

Compound Amount Sample Conc. MS Conc. MS % QC
Added In Extract In Extract Rec. # Limits
(rig) -(ug/Kg) (ug/Kg) Rec.

Lindane 2190 ND 103 141* 46-127

Heptachlor 2190 ND 109 150* 35-1.30

Aldrin 2190 ND 118- 162* 34-132

Dieldrin- 5460 N' 320 176* 31-134

Endrin 5460 ND 286 157* 42-139

4,4-DDT 5460 ND 299 164* 23-134

MSD Conc. I QC Limits-
In Extract I MSD % MS % %

-(ug/Kg) Rec. # Rec. # RPD # RPD REC

Lindane 77.3 106 -141* 29 50 46-127

Heptachlor 84.4 116 150* 25 31 35-130

Aldrin -99.1 136* 162* 17 43 34-132

Dieldrin 256 141* 176* 22 38 31-134

Enarin 225 124 157* 24 45 42-139

4,4-DDT 219 120 164* 31 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

Spike Recovery: 8 out of 12 outside limits

88-AI-DULU0448 1 304.2 PT-F R1O5



PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
SOIL

,Job No: OROo QC Report No.: OCP-S-0O30-83B
QC Sample N'o. : Blank

Client: ES Oak Ridge Level (Low/Med): Low
- Attn: BL11 Hayden Date Reported: 11-10-88

Address: 710 S. Illinois Avenue
Suite F-103
Oak Ridge, Tn. 37830

I Project: Duluth ANGB Laboratory Supervisor Approval:
- A,

QC Report for Laboratory Sample No(s).: ._,__._._.___
88082102-88082104
88082130-88082133
88082146-88082148

I iCompound Amount Sample Conc. MS Conc. M S %QC
I Added In Extract In Extract Rec. #) Limits3_ (ng) (ug/Kg) (ug/Kg) Rec.

Lindane 2060 ND 63.0 95 46-127

-Heptachlor 2000 1D 67.8 102 35-130

Aldrn 2000 ND 78.6 118 34-132

i Dieldrin 5000 ND 190 114 31-134

3 Endrin 5000 ND 149 89 42-1 39

4,4"-DDT 5000 ND 187 112 23-134

MSD Conc. I QC Limits
In Extract MSD % Ms %%
(ug/Kg) Rec. # Rec. RPD # RPD REC

31 Lindane 43.5 65 95 37 50 46-127

Heptach!or 58.3 87 102 15 31 35-130

Aldrin 64.9 97 118 19 43 34-132

3~ Dieidrin 171 103 114 it 38 31-134

Endrin 149 89 89 0 45 42-139

3 -44'-DDT -154 92 112 19 50 23-134

.1# Column to be used to flag recovery and RPD values with an asteriskS ,* Values outside of QC limits

RPD: 0 out of 6 outside limits

I Spike Recovery: 0 out of 12 outside limits

I 8--Al-DULUO449 1 304A3 PT-FR,05



PESTICIDE METHOD BLANK SUMMARY

Job No.: OR00 Lab Name: Engineering Science
Lab Saimle No. : Blank

Client: ES Oak Ridge L

Attn: Bil- Hayden Matrix: Soil
Address: 710 S. Illinois Avenue Level (low/med): Low

Suite F-103 Extraction:
Oak Ridge, Tn. 37830 (SepF/Cont/Sonc): Sonc

Date Reported: 11-11-88

Project: D uuth ANGBI

Date Extracted: 9-01-88

Date Analyzed (1): 9-27-88 Date Analyzed (2):
Time Analyzed (1): 10:21 Time Analyzed (2):
Instrument ID (1): 5890 #2 instrument ID (2):

GG Column ID (1): OV-1 GC Column ID (2):

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

EPA Sample -Lab 'Sample Date j Lab Sample Date
No. ID (1) Analyzed 1 ID (2) Analyzed 2

- 88082102 9-27-88
-88082103 9-27-88

- 88082104 9-27-88
I88082130 9-27-88
- 88082132 9-27-88

88082133 9-27-88! -88082133 9-27-88-

- 88082146 9-27-88
- 88082147 9-27-88

88082148 9-27-88

8,-=D L 5 I ITF -0

II

__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

__________________________________________

304
88A DLO5 IP- ii



CASE NARRATIVE
QUALITY CONTROL RESULTS SU'MMARY
QC REPORT NO.: OCP-S-0030-88

II, QC REPORT NO.: OCP-S-0030-88B

Percent recovery for some of the matrix spike and duplicate exceed
EPA QC -guidelines. Analysis of spiked blanks shows the laboratory to beI in control.

3I Endrin aldehyde and Kepone were ,not recoverable because :'hey were
removed by the alumina column clean-up used on these samples.

I Heptachor epoxide was accidently substituted for Heptachlor in the
matrix spiking solution.

I

I!

I

*1
I 8A-UU51I0 'C-FJ0
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

SAMPLE NO(S).: 88082146-88082148
QC REPORT NO.: BNA-S-0045-88
QC REPORT NO.: BNA-S-0045-88B

WORK ORDER NO.: 921

The- extracts of these samples were first analyzed one day out of
holding time. There were two or more surrogate spikes for each
sample that did not meet -EPA QC limits. The samples -were re-
extracted out of holding time. Analysis showed good recoveries-of
surrogate spikes. The only target compound found was- a small
amount of bis(2ethylhexyl)phthalate in sample 88082148. Results
of the second analysis of each sample are presented in this
report.

Analysis of matrix spikes associated with the first extraction of
these samples resulted in recoveries and RPD's for -many of the
spiked compounds that were outside EPA -QC limits. Spiked blanks
were analyzed with similar results. The data associated with
theseanalyses were closely examined; no errors or problems were
found..

I

I
I
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FI
418.1 INITIAL & CONTINUING CALIBRATION DATA

Job No.-: OR001 Calibration Date: 9-22-88
Instrument I.D.: Perkin Elmer 257

Client: ES Oak Ridge Grating Infrared Spectrophotometer
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Unit: mg/L

Suite F-103 Date Reported: 11-09-88
Oak Ridge, Tn. 37830 R- 0.9982

Project: Duluth ANGB Laboratory Supervisor Approval:

Laboratory Sample No(s).: _ _ __ _ _ _

88082146-88082151
88082156-88082163

I I I /Continuous1
Standard Concentration Absorbance RF /Calibration

-_ Verification

No. 1 0.59 0.105

'No. 2 1.2 0.187 RF 6.63

No. 3 1.8 0.274

No. 4 2.4 0.378

Cont. Cal. No. 2 1.04 0.184 87%
(88082146-88082151)
(88082-156-880821[59)

Cont. Cal. No. 2 1.04 0.189 87%
(88082160-88082163)

3050
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13 £t~R S IUHIN6 K01rJ ss Chi RPM I('M

Oecaflucrotriphenylphospine (OFiFl') '4 i

Case No. 123156 Contractor [ngintering Sclen Contr ct No. M0014"

Instrument-1D 11 Eate / line 10113/e0 .t- "

-Lab 10 )11013::02 Data Release Authorized By: ~ ~g~ .~

I ION BU CIPI ". P[LAII OUHOC

I SI 30.0 6 G0.01 of nass 198 39.03 01
68 less than Z.O of mass £9 I 0,00 OK (0.00) 11
6 £9 nass £9 relative abundance I SI19

70 less than 2.0! of m ss 69 i 0.00 c,: (0,00) 9i
12? -. 0.0 of ass 198 I 13.10 OK

197 ltss-than 1.0! of nss 198 1 0.00 OK
198 bast eai,, 1001 relative abundance 1 100.00 OK
.199 S.O - 9.0r of nssI198 i 58 0K
1 275 10.0 -30.01 of nas, 198 J 18.71 Or

1 36 1 greater-than 1.0014 of-mass 190 1.91 0):
114. I present,-but let, than mast H13 I 8.13 or,
1~ [ !greater than 10.01" of mass 198 1 1. 56.5.) PKr
I 3 I .0 -23.0! of mass W2 I I 0.26 OK (18,19o 22 (

INISF[FIOEii IUHE iPPLIES 10 -ME II - Ualu! in parenthesis is I nass £9.

rOLLJI* SMPI[S,_BLR lI[So -SIRORaOS. 12 - Value in parenthesis is I nmss W'.

I SRIF,'L LO_. '. LRB IO HHiVS. 1 Or.,HALYSIS_ iro °F'I u i ,-/7/85

' tog:,,J

wi 10 BN15 i v I
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8C ...I .. -:'

7C C

44Z

50-] 77 127""""

4C/ / 4

I n Int. .OIn

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

11.10 3.138 81.00 3.885 1H0.95 1.ES3199.10 5.678 255.10 37.866
5010 -11.3?? 933.10 3.15117.15 1.31510110o 2,720 256.10 S.O8le
S1.10 33.032 98.10 2.660 118.05 2.1-205.10 4111 INA.1 2.361
S-2-10 2.690 9',.10 3.078 156.15 2.062-206.10 17.633 2?3.10 1.106
56.10 1105, 103.00 .86? 160.15 -3.36207.10 3.?36 271.15 3.070
570 3.705 1A.0 .8 161.95 1.767-20e-1, 0 1.15 27S.I 1 18.?39
63.10 2.03? 107.10 9.295 17505- 1.285-11.10 1.136 276:15 2.530

69.10- 5.91 108.10 1,793, 179,05 2.909217.00 5.051 277.05 1.1
71.10 3M97 110.00 27.316 180.05 2.122-221.10 M.26 296.15 S.140
7S.10 6.155 111.10 C.931 185.05 ]XV&223;l0 1.13 323.15 13
76.20 1.763 117.00 6.396 186.05 -11.088-224.10 9.952 365.10 1.913
77.10 f1.561 123.15 1.375 187.05 2.89? 19.10 2.2i 123.10 3.16?
7810 3.10. 127.15 13.096 192.05 1.315 22?-10 .12 1 .19

79.10 2.959 128.1 3.76 16.10 3.l6:206.10 8.76 123.10 56.51
AM.0 2.06 129.05 18.769 198. 107100.00V46.0 1.1 25 10.281

3-054-



I "Continuing Calibration Check

HSL Compounds

I Case No: Calibration Date: 10/13/88

.ontractor' ... Time: 06:05

-Contract No: Laboratory ID: >S0155
.............. -- -- -- - -7

Instrument ID: I- Initial Calibration Date: 10.!/88

Minimum RF for SPCC is Maximum X Diff for CCC Is 2

Compound RF RF 201ff CCC SPCC

S -Mitroso-Dinethylamine .90169 .93881 4:12
2-Fluorophenal 1.15802 1.22425 5.72

bis(2-Chloroethyl)ether 1.11892 1.14351 2.20
-Phenol 1,41657"1.56895 10.76 *
Phenol-d5 1.224B8 1.22828 .28
Aniline .54193 1.34709 148.57
-2-Chirophenoi 1.23175 1.28808 4.57
1,3-Dichlorobenzene 1.47535 1.44848 1.82
l14-Dichlorobenzene 1.40530 1.38794 1.23 #
-Benzyl Chloride - - -

1enzyl Alcohol .72906 .60516 16.99
12-Oichlorobeazeie 1,32240 1.29136 2.35
2-rethylphenol 1.17367 1.30115 10.86
3-&-4-llethylphenol 1.07139 1.07660 .49
is(2-chloroisopropy1)Ether 2.15627 2.22471 3.17

M-Hitroso-Di-n-Propylamine .84050 .81297 3.28 **
Hexachloroethane .53840 .46704 13.25I ibromochloropropane -
MHitrobenzene .40312 .41786 3.66
-Hitrobenzene-d5 .39137 .40291 2.95
2-Mitrophenol .24657 .26490 7.43 '
Isophorore .74170- .80349 8.33
bis(2-Chloroethoxy)methane .49386 .51855 5.00
2,4-Dimethylphenol .34849 .37183 6.70
Eenzoic Arid .29725 .33261 11.90
2,4-D1chlorophenol .56733 .57850 1.97
1,2,4-Trichlorobenzene .36913 .36949 .10
Haphthalene .94589 .95208 .65
4-Chloroaniline .36309 .46515 28.11
Hexachlorobutadiene .20283 .20604 1.58 *
4-Chloro-3-Methylphenol .31360 .32550 3.80 *
2-Methylnaphthalene .56397 .55809 1.04

I F -Response-Factor-from daily standard file at 60.00 mg/I

RF - Average Response Factor from Initial Calibration Form VI

ZiDff - % Difference froo original average or curve

CC - Calibration Check Compounds (*) SPCC - System Performance Check Compounds (-)

Form-UIl Page I of 3* 3055



I
Continuing Calibration Check

HSL Compounds

Case Ho: Calibration Date: 10/13/88

bontractor: CA614~o Time: 06:05
-- ------- - --..... 

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

Contract Ho: Laboratory ID: >S0155
---------------------............... r........I

Instrument I0: Initial Calibration Date: 101//88

minimum RF for SPCC is Maximum % Diff for CCC Is X

Compound RF RF %Diff CCC SPCC

Hexachlorocyclopentadiene .29568 .42010 42.08 *I

2,4,6-Trichlorophenol .42280 .41720 1.32 '
2,4,5-Trichiorophenol .52897 .59048 11.63
2-Fluorobiphenyl 1.27220 1.33877 5.23
2-Chloronaphthalene 1.23784 1.29558 4.66
2-Hitroaniline .47288 .49676 5.05
Dikethylphthalate 1.40629 1.41067 .31
2,6-Dinitrotoluene .37415 .38201 2.10
Acenaphthylene 1.68918 1.75904 4.14
3-Hitroaniline .44557 .47985 7.69
2,4-Dinitrophenol .11898 .14319 20.34 **

Acenaphthene 1.13011 1.11299 1.52 '

Dibenzofuran 1,64131 1.68601 2,72'
7,4-Dinitrotoluene .28418 .28483 .23
.-Hitrophenol .28450 .31568 10.96 "

Fluorene 1.12850 1.05815 6.23
Diethylphthalate 1.20939 1.12889 6.66
4-Chlorophenyl-phenylether .59183 .59899 1.19
4-Hitroaniline .35956 .38579 7.30
2,4,6-Tribromophenol .21023 .20195 3.94
1,2-Diphenylhydrazine - - -

Alpha-BHC - - -
Beta-BHC - -

Gamma-BHC - - -

Delta-BHC- -
Heptachlor - -

Aldrin - - -

H-Hitrosodiphenylamine .40286 .48518 20.43 ,
4,6-Dinitro-2-lethylphenol- .10514 - -

4-Bromophenyl-phenylether .21301 .21807 2.37
Heyachiorobenzene .26273 .26503 1,18
Pentachlorophenol .14536 .14829 2.02 I

F Response Factor from-daily standard file at 60,00 mg/L

RF - -uerage Response Factor from Initial Calibration-Form UI

%0Iff - -%- Dfference from:original average or curve

GCC - Calibration Check Compounds (*) SPCC - System Performance Check Compounds-(**)

Form UII Page 2 of 3

30 6



I Continuing Calibration Check
HSL Compounds

Case No: Calibration Date: 10/13/88

-ontractor: . Time: 06:05

I Contract No: Laboratory ID: >S0155

Instrument ID: -- Initial Calibration Dates 10/0/8B

r inimum RF for SPCC is Maximum % Diff for CCC is Z

Compound RF RF ZDiff CCC SPCC

Phenanthrene 1.03431 1.02118 1.27
Anthracene 1.05155 1.07180 1.93
Di-n-Butylphthalate 1.51956 1.48606 2.20
4,4'-Dibromobiphenyl - -
Fluoranthene 1.19047 1.15840 2.69 '

Heptachlor Epoxide - -
Endosulfan I - - -

4,4'-ODE - - -

-Dieldrin - - -

Endrin - - -

:Endosulfa U !I
Endrin Aidehyde - - -

-44-DDT - - -

adosulfan Sulfate - -

-Dibutylchlorendate - - -

-Benzidine .04023 .05956 48.05I Pyrene 1.56086 1.47234 5.67
* erphenyl-d14 1.05835 1,01204 4.38
Butylbenzylphthalate 1.033?0 1.00414. 2.88
3,3'-Dichborobenzidine .13689 .15815 15.53* Chrysene .99655 1.01219 1.57
-Benzo(a)Anthracene 1.10407 1.12933 2.29
bis(2-Ethylhexyl)Phthalate 1.21073 1.17348 3.08
oD n-octylph~thalate 3.40275 3.05709 10.16 a
Benzo(a)Pyrene 1.32098 1.30916 .90 '
Benzo(b)Fluoranthene 1.60850 1.56000 3.02
Indeno(i,2,3-cd)Pyrene .96800 .91524 5.45
U Dibenzo(a,h)Anthraceiie .87481 .83034 5.08
Benzo(k)Fluoranthene 1.44370 1.42801 1.093 Benzo(g,h,i)Perylene .89761 .85549 4.69

RF Response Factor from daily standard file at 60.00 mg/L

RF Average Response Factor from Initial Calibration Form VI

%Diff - % Difference fro original average or curve

-,CC - Calibration Check Compounds (a) SPCC - System Performance Check Compounds ('a)

Form U11 Page 3 of 3ii 3057



Sal-IVOLATILEE INTZMIAL STIAMARD

Lab Name:' Contract:

Lab Code: Case No.: SAS3 No. No.:

Samnle No. (Standard) : c,!5 T-D OU0, Date knalyzed:- _A)L(l

Lab File ID (S"Candard)-: T-,-ne knal*vzed-: S5-

Instrament. ID:

I-TS!-(DCB) IIz--)(NlPT) I
u AR-Z.k p
7r 7r T -1 ;L R71

12 -HOUR
STD 1 5 /

UPPER CcI LIMIT-1

t-7 !5? qL-LMZT 17
S
NO.

5,151poll Sj o$; IUU I 1 '01 1 ((PO?T7 021 glo 05 1 F, I615 1 10
5$ 0 h; ?14- _1* 14-11p 17 9 1 j3 (& .I )9, I a0l j- (8: 1
fi9 0 4 08 2 t ',4.1 510 0 P. F-&R- -, I
(po 05 A C U 4, 0 0 Ir? .9 7 5(pa Fr 1 1 .7,7 1

-7 22 (p *i (X li I
L19L 0 W8 &,K(o AC 1 _43 5q 7 1 P7 ?3 q WI-7

,qT LAG2± q- -Zia( Ll I
uqc-- -FTITT3 (9-Z 41 C - 9 ('r 8-3 19 ? (0 1611?

%6 @Wl A(- Ma G)LOO 5- (a 2 320.
A.

12:

t

'==T 1,4-Dic'-Icrobenz- L 7n

LOWEER LTX7"' -v
internal

usad tc fl a a inta- all sit'-'ainsdard a=ea* valla-s-s Bn

Z: -i a p- C;..
FOPUM vlli S17-1 I3ou,



Lab' llama: b~e-'., mtc Contr-act-:_____

Lab Coda: ____case No.: S S'S No.: ____o.:___

Sa::.-le Nc. (Standard): 5TIhOCe0g Date Analyzed: (0 h~

Lab File ID (Standard): __ TimeAnalzed

jInstru~antID
is IS(PIHN) I jis-afCRY) I 11S4(pry) I

A APE\ A RT AREA 72t RT jA-REA AT RT

12 HOU n- q1~I2 o ,~'~Ii--,
STD 1( 01~LI "4JI"~I 1Q1. ~Q

VI 1 I 5L '30

9(;t?1 93.0oj ~ ~ 7c(
5Y 0- IZ-5 0A.!?0E 1 1 0 1 .. .-113(475-q6 _I J I

Lo. . I P 0 - 1> I Iiv[L 1 1 . WI . 1-,,(
I - - - - - - - - - - - - - - --L-- .I

TT I ILL
(qi od3~ U- _____1,

_____ 0e32,

________~~~ ____ to'7 a a.- I area. I 2~
z14 __ __ __ ('4ue 'i!.t an _____ a______
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E S 600 BANCROFT WAY
BERKELEY. CALIFORNIA 94710

ENGINEERING-SCIENCE, INC. (415) 548.7970

Job No.: ORO01

Client: ES Oak Ridge
Attention: Bill Hayden

Address: 710 S. Illinois Avenue
Suite F-103
Oak-Ridge, Tn. 37830

Project: Duluth ANGB

U Attached are the analytical reports for the soil samples received
by this laboratory on 7-13-88.

Sample Preparation Data

1 Laboratory Client Date Date* Date Date*I Sample No. Sample ID Test collected extracted analyzed 2nd col.
c88071380 DANG-8-SSlF3 c18.1 7-11-88 7-18-88 7-19-88

88071380 DANG-8-SS-F3 MOIS 7-11-88 7-18-88

88071380 DANG-8-SS-F3 8080 7-11-88 7-14-88 7-29-88 8-11-88
88071381 DANG-8-SS-B3 418.1 7-10-88 7-18-88 7-19-88
8 071381 DANG-8-SS-B3 MOIS 7-10-88 7-18-88
88071381 DANG-8-SS-B3 8080 7-10-88 7-14-88 7-29-88
-88071382 DANG-8-SS-D2 418.1 7-11-88 7-18-88 7-19-88
88071382 DANG-8-SS-D2 MOIS 7-11-88 7-18-88
88071382 DANG-8-SS-D2 8080 7-11-88 7-14-88 7-29-88

- 88071383 DANG-8-SS-D3 418.1 7-11-88 7-18-88 7-19-88
* 88071383 DANG-8-SS-D3 MOIS 7-11-88 7-18-88

88071383 DANG-8-SS-D3 8080 7-11-88 7-14-88 7-29-88
88071384 DANG-8-SS-A3 418.1 7-11-88 7-18-88 7-19-88

'88071384 DANG-8-SS-A3 MOIS 7-11-88 7-18-88
-8-8071384 DANG-8-SS-A3 8080 7-11-88 7-14-88 7-29-88 8-11-88
88071385 DANG-8-SS-B2 418.1 7-11-88 7-18-88 7-19-88
88071385 DANG-8-SS-B2 MOIS 7-11-88 7-18-88
-88071385 DANG-8-SS-B2 8080 7-11-88 7-14-88 7-29-88 8-11-8E
88071386 DANG-8-SS-E3 418.1 7-11-88 .7-18-88 7-19-88
88071386 DANG-8-SS-E3 MOIS 7-11-88 7-18-88
38071386 DANG-8-SS-E3 8080 7"11-88 7-14-88 7-98
-8071387 DANG-8-SS-A2 418.1 7-11-88 7-18-88 7-19-88
88071387 DANG-8-SS-A2 MOIS 7-11-88 7-18-88
88071387 DANG-8-SS-A2 8080 7-11-88 7-14-88 7-29-88 8-11-8E
-8 8071388 DANG-8-SS-G2 418.1 7-11-88 7-18-88 7-19-88
88071388 DANG-8-SS-G2 MOIM 7-11-88 7-18-88

88071388 DANG-8-SS-G2 8080 7-11-88 7-14-88 7-29-88

88-A1"DULJO008 1 3063 CL-FRMO 1
A SUBSIDIARY OF THE PARSONS CORPORATION



E S 600 B.ANCROFT WAi

BERKELEY, CAUFORNIA 94710

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

Job No.: OROO

Project: Duluth ANGB

Sample Preparation Data

I Laboratory Client Date Date* Date Date*
I Sample No. Sample ID Test collected extracted analyzed 2nd col.

88071389 DANG-8-SS-C3 418.1 7-11-88 7-18-88 7-19-88
88071389 DANG-8-SS-C3 MOIS 7-11-88 7-18-88
88071389 DANG-8-SS-C3 8080 7-11-88 7-14-88 7-19-88
88071390 DANG-8-SS-C2 418.1 7-11-88 7-18-88 7-19-88
88071390 DANG-8-SS-C2 MIS 7-11-88 7-18-88
88071390 DANG-8-SS-C2 8080 7-11-88 7-14-88 7-29-88 8-17-88
88071391 DANG-8-SS-D1 418.1 7-12-88 7-18-88 7-19-88
88071391 DANG-8-SS-D1 MOIS 7-12-88 7-18-88
88071391 DANG-8-SS-D1 8080 7-12-88 7-15-88 7-29-88 8-11-88
88071392 DANG-8-SS-GI 418.1 7-12-88 7-18-88 7-19-88
88071392 DANG-8-SS-GI MOIS 7-12-88 7-18-88
88071392 DANG-8-SS-Gl 8080 7-12-88 7-15-88 7-29-88 8-11-88
88071393 DANG-8-SS-E2 418.1 7-12-88 7-18-88 7-19-88
88071303 DANG-8-SS-E2 MOIS 7-12-88 7-18-88
88071393 DANG-8-SS-E2 8080 7-12-88 7-15-88 7-29-88
88071394 DANG-8-SS-GO 418.1 7-12-88 7-18-88 7-19-88
88071394 DANG-8-SS-GO MOIS 7-12-88 7-18-88
88071394- DANG-8-SS-GO 8080 7-12-88 7-15-88 7-29-88 8-11-88
88071395 DANG-8-SS-CO 418.1 7-12-88 7-18-88 7-20-88
88071395 DANG-8-SS-CO MOIS 7-12-88 7-18-88
88071395 DANG-8-SS-CO 8080 7-12-88 7-15-88 7-30-88
88071396 DANG-8-SS-CI 418.1 7-12-88 7-18-88 7-20-88
88071396 DANG-8-SS-CI MOIS 7-12-88 7-18-88
88071396 DANG-8-SS-CI 8080 7-12-88 7-15-88 7-30-88 8-17-88
88071397 DANG-8-SS-BO 418.1 7-12-88 7-18-88 7-20-88
88071397 DANG-8-SS-BO MOIS 7-12-88 7-18-88
88071397 DANG-8-SS-BO 8080 7-12-88 7-15-88 7-30-88 8-1-1-88
88071398 DANG-8-SS-FI 418.1 7-12-88 7-18-88 7-20-88
88071398 DANG-8-SS-FI MOIS 7-12-88 7-18-88
88071398 DANG-8-SS-FI 8080 7-12-88 7-15-88 7-30-88 8-11-88
-88071399 DANG-8-SS-A 418.1 7-12-88 7-18-88 7-20-88
88071399 DANG-8-SS-AI MOIS 7-12-88 7-18-88
88071399 DANG-8-SS-AI 8080 7-12-88 7-15-88 7-30-88 8-11-881
88071400 DANG-8-SS-EI 418.1 7-12-88 7-18-88 7-20-88
88071400 DANG-8-SS-EI MOIS 7-12-88 7-18-88
88071400 DANG-8-SS-EI 8080 7-12-88 7-15-88 7-30-88
88071401; DANG-8-SS-FO 418.1 7-12-88 7-18-88 7-20-88
88071401 DANG-8-SS-FO MOIS 7-12-88 7-18-88
88071401 DANG-8-SS-FO 8080 7-12-88 7-15-88 7-30-88.

88-A1-DULUO008 2 CL-FRM01
A SUBSIDIARY OF THE PARSONS CORPORATION 3064



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

I
Job No.: ORO01

Project: Duluth ANGB

Sample Preparation DataUILaboratory Client Date Date* Date Date*

Sample No. Sample ID Test collected extracted analyzed 2nd col

88071402 DANG-8-SS-F2 418.1 7-12-88 7-18-88 7-20-88
88071402 DANG-8-SS-F2 MOIS 7-12-88 7-18-88
88071402 -DANG-8-SS-F2 8080 7-12-88 7-15-88 7-30-88
88071403 DANG-8-SS-B1 -418.1 7-12-88 7-18-88 7-20-88
88071403 DANG-8-SS-B1 MOIS 7-12-88 7-18-88I 88071403 DANG-8-SS-B1 8080 7-12-88 7-15-88 7-30-88 8-11-8
:88071404 -DANG-8-SS-AO 418.1-  7-12-88 7- 18-88 7-20-88
88071404 DANG-P 3S-AO MOIS 7-12-88 7-18-88

I 88071404 DANG8-SS-A0 8080 7-12-88 7-15-68 7-30-88 8-1-1-8
8-8071405 DANG-8-SS-DO 418.1 7-12-88 7-18-88 7-20-88
88071405 DANG-8-SS-DO Mois 7-12-88 7-18-88i 88071405 DANG-8-SS-DO -8080 7-12-88 7-15-88 7-30-88-
8807-1406 DANG-8-SS-EO 418.1 7-12-88 7-18-88 7-20-88
88071406 DANG-8-SS-EO MOIS 7-12-88 7-18-88
88071406 DANG-8-SS-EO 8080 7-12-88 7-15-88 7-30-88I
* If applicable

U
I

I
I

I

-88-Al-DULU0008 3 CL-FRM1
A SUBSIDIARY OF THE PARSONS CORPORATION 3065-



I
ENGINERING-SCIEHCE INC. PAGE I

08/24/88

ANALYSIS REPORT

0i,~ ORDER NWIRER: 743I
;0B NUMBER : ZBOO0000440 APPROVED BY
:OPKj ORDER DATE ' 07/13/88 Lab Superuisor I
EPORT DATA, CLIENT DATA:
S OAK RIDGE/DULUTH AHGB ES OAK RIDGE/DULUTH -NGB ( 1341
10 S. ILLINOIS AE. STE. S103 710 S. ILLINOIS RUE. STE. S103
AK RIDGE. TH 37830 OAK RIDGE, TH 37830
ILL HAYDEN

OF REPORT COPIES: I

ONTRACT / PO k : OROOI
°OHTACT : BILL HAYDEN

'ASK: 5. UNITS: rng/K I
DANG-8-SS-F3 DANG-8-SS-B3 DANG-8-SS-02 DANG-8-SS-D3 DANG-8-SS-A3 DANG-8-SS-82
7-11-88 7-10-88 7-11-88 7-11-88 7-11-88 7-11-88 3

'EST COMPOUND 88071380 88071381 88071382 88071383 88071384 88071385

418.1 PETROLEUM HYDROCARBONS <100 <100 <100 <100 <100 <100
= MOISTURE 7.2 13.3 5,8 7,3 8.5 14,3

I
I
I

I
~I

-0 Nat Detected 3OfR6 I



I
ENGINEERING-SCIE CE INC. PAGE

08/24/B8

ANALYSIS REPORT FOR VORF ORDER NUMBER 743

I-TASK: 3, UNITS* ing/lq

oANG-8-SS-E3 DANG-8-SS-A2 DANG--SS-G2 OANG-8-SS-C3 DANG-8-SS-C2 DANG-8-SS-Dl
7-11-88 7-11-88 7-11-88 7-11-88 7-11-88 7-12-88

TEST-COMPOUND 88071386 88071387 88071388 88071389 88071390 88071391

1418.1 PETROLEUM HYDROCARBONS 100O 100 (100 CQoo (100 <100
' MOISTURE 38.3 5.6 5.6 10.5 6.3 4.8

I
I

I
I!

I!
I

I

I
I!

I
I
I o-o oo , o ,



ENGINEERING-SCIENCE INC. PAGE 3
8/24/88

ANALYSIS REPORT FOR VORK ORDER NUMBER 743

ASh, 3, UNITS: r/Kq

DANG-8-SS-GI DANG-O-SS-E2 DANG-8-SS-GO DANG-8-SS-CO DANG-8-SS-C1 DANG-8-SS-80
7-12-88 7-12-88 7-12-88 7-12-88 7-12-88 7-12-88

EST COMPOUND 88071392 88071393 880713?4 88071395 88071396 88071397

18.1 PETROLEUM HYDROCARBONS <100 <100 3040 <100 <100 <100
MOISTURE 5.0 ;.8 19.1 5.6 4.8 6.0

Not Detected O 8



I.
ENGINEERIHG-SCIENCE INC. PAGE 4

ANALYSIS REPORT FOR PORK ORDER NUMBER 743

ITASK: 3, UNITS: iq/I

OAG-8-SS-FI OAHG--SS-AI DANG-8-SS-EI OAH-8-SS-FO AHG--SS-F2 DAHG-8-SS-B17-12-88 7-12-88 7-12-88 7-12-88 7-12-88 7-12-88
TEST £OflPOUND 88071398 88071399 88071400 88071401 88071402 88071403

418.1 PETROLEUM HYDROCARBONS <100 740 <100 480 (100 <100

X MOISTURE 4.4 5.5 3.3 . 8.7 5.9 5.7

I

I.
I
I
I
I

:I

I
I

Ii

I



E£GINEERIHG-SCIEHCE INC. PAGE 5
(18;24!'8

ANALYSIS REPORT FOR gORK ORDER HUMBEP 743

'AS 3., UNITS! mtq/yq

DANG-8-SS-AO DANG-8-SS-O0 DANG-8-SS-EO
7-12-88 7-12-88 7-12-88

'EST COMPOUND 88071404 88071405 880?1406

18.1 PETROLEUM HYDROCARBONS 1540 <100 (100
IIOISTURE 17.7 5,3 4.6

.- Not llc, te, 30" 7

. . . . . . . . . . . . . . . .i



I
ENGIHEERING-SCIENCE INC. PAGE 6

3 0824/88

ANALYSIS REPORT

I VORK ORDER HUMBER: 743 .4
30B NUMBER ZO000000440 APPROVED BY
UORK ORDER DATE :07/13/88 Lab Superuisor

I REPORT DATA: CLIENT DATA:
ES OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH AiGB ( 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: I

CONTRACT i PO # : OROOI

ICOTACT : (ILL HAYDEN

i TASK: 4. UNITS: ug/KG. GROUP R08O

OANG-8-SS-F3 DANG-8-SS-B3 DANG-8-SS-D2 BANG-8-SS-03 DANG-8-SS-A3 DANG-8-SS-B2
7-11-88 7-10-88 7-11-88 7-11-88 7-11-88 7-11-88

-1TEST COMPOUND 88071380 88071381 88071382 88071383 88071384 88071385

ALDRIN HD HD ND NO HD No
* •ALPHA-BHC liD ND HD HD ND NMD
I 8ETA-BHC ND No No ND ND No

DELTA-BHC HD ND liD liD D D
GAMMA-BHC NO ND ND ND ND NDI HLORDAHE E, ND ND ND ND ND
4,4'-DDD 2? HD HD MD 180 -ND
44 -DOE 33 ND ND No 130 NHD

1 4,4*-[,T 77 ND ND HD 1500 ND
I I 110 N1 ND DD D No
ENDOSULFAH I iE HID 1D ND HD ND

I-ENDOSULFANIi N O No No HD ND -ND
ENDOSULFAN SULFATE N1' ND UD HD 11D liD
ENDRIH ND D ND ND NO ND

I ENDRIN ALDEHYDE NA HA NA NMA NA NiA
NEPTACKLOR ND ND NO ND HD ND

HEPTACHLOR EPOYIDE ND ND ND ND ND ID
KEPONE NA NA NA NA NA NHAI METHOXYCHLOR HD ND 1ND NO ND ND
TOXAPHEHE nD lip ND HD NMD -ND
PCB-IOI ND ND ND NO D -ND

SPCB-1221 11D ND ND liD ND HD
IiC B-1232 No NO No NO ND NO

PCB-1242 liD ND ND ND -1D ND
PCB-1248 ND ND ND ND ,D NIlPCB-1254 ND No ND 1D ND NO

* PCB-1260 liD 1d ND HD ND ND

ND - Not Detected 3 7
30!



ENGINEERING-SCIENCE INC. PAGE 7
08125/88

ANALYSIS REPORT FOR YORK ORDER NUMBER 743

qSK: 4, UNITS: uq/KG, GROUP 8080

DANG-8-SS-E3 DANG-B-SS-A2 DANG-8-SS-G2 DflNG-8-SS-C3 DAIG-B-SS-C2 OANG-B-SS-D1
7-11-8B 7-11-88 7-11-88 7-11-88 7.11-88 7-12-8

EST COMPOUND 88071386 e807138? 88071388 88071389 88071390 88071391---- --- --- --- --- --- ---- --- --- --- --- --- ---- --- -- --- --- --- -- ---- --- --- ----- ---- --- -- --- --- --I
DROIN ND ND ND HD ~ NO No

-PHA-BHlU ND ND NEI ND ND ND
7£TA-BHC ND ND No ND ND ND
:.LTA-BHC ND HD ND N D rD NDo
PAII.A-BHC ND1 ED ND ND ND ND
4iORDANE ND ND ND NO ND ND
in"DDI NDODN ND ND NO
,-DHEN ND ND N DN

,-DDT 1W74 ND ND ND ND
1EIDRIN ND ND ND NO ND ND
iDOSULFAN I ND ND ND NO HD ND
Q1OSULFAN 11 ND _ND ND ND ND ND
FIDOSULFAN SULFATE ND_ ND ND ND_ No ND
4DRIH ND ND ND ND ND HD
41DRIN ALDEHYDE NA NA NA NA NA NA
EPTACHIOR No ND ND ND ND ND
EPTACHLOR EPOXIDE NOD ND ND NO ND ND
EPONE NA NA NA NA NA NA
ETHOXYCHLOR No No RD ND_ ND ND
OXAPHEHE ND ND No RD ND ND:.B-016 D _D H1 ND D N

£B-11 D N NDNDON ND
B8-1221 No HD 4D NDE, N
:B- !2 52 ND ND NED ND ND ND
:;,-1242 ND No N4D NO ND ND
:B-1248 NHD RD ND NO ND ND
Z£B-1254 ND HD ND HD ND 330
:2-1260 HD NO ND ND ND ND

-Not Detected 3O07 2



ENGINEERIMG-SCIENCE INC. PAGE 8

ANALiS1S-REPORT FOR VORF ORDER NUMlBER 743

I-TASK: 4. UNITS: 'jq/KG. GROUP 8080

PANG-8-SS-G i DAHG-8-SS-E2 OAHG-8-SS-GO DAHG-8-SS-CO DANG-8-SS-Cl 1 ANG-8-SS-BD
7-12-88 7-12-88 7-12-?R 7-12-88 7-12-88 7-12-88

TEST COMPOUND 88071392 88071393 880?1,11 08071395 88071396 88071397

IALDRIN ND ND ND ND ND ND
ALPHqA-BHC HE, HD IID ND ND NO
BETA-BBC ND No ND ND ND ND

=3 DELTA-EHI III No ND ND ND ND
l ummmu-BH no ND ND ND IND ND

CHIORDANAE NO ND HD ND NO NO
1 44-01No HE, ND ND ND 21

ND4'DE I No ND NO HD' 18
4,4 *-DDT 5H NO NoN ND No

* fIIELDRIN1 NO No ND ND 33 ND
ENDOSULFAN I ND ND NO No ND ND
-ENDOSULFAH 11 ND til ND No ND ND
ENDOSULFAN SULFATE NO, No ND No ND NDI ENDR!N NOc No No ND ND ND
EHDRIH- RLDEHYDE NA HA HA HA NA NA
HEPTACHLOR NO ND No ND No NDI HEPTACHLOR EPOXIDE HD ND No ND ND ND
KEPONE NA HA NA NA N4A NA
ltIETHOXYCHIOR No HD ND no HD No
TONAPHENE ND NO IND ND ND NDI PCB-1016 N NO HoD ND N ND HD
Oft-1221 HD D HD ND No No

F(-T2ND HD Ni D ND ND HD
*I P B(-i1242 HD ID ND ND NO ND H

U C-28NO NO NO ND No N
HC-~ o ND ND ND ND No

__PC 9-1260 110 HD no ND ND No

END - ot Detected3O~



ENGINEERING-SCIEHCE INC PAGE 9
c'8/2q 88I

ANALYSIS REPORT FOR UORK ORDER NUMBER ?43

ASY: 4, UNITS: uq/',6 GROUP 8080

OAG-8-SS-Fl DAHG-8-SS-Al OAG-8-SS-El DANG-B-SS-FO DANG-8-SS-F2 DAN-8-SS-BI
7-12-88 7-12-88 7-12-88 7-12-88 7-12-88 7-12-88

EST COMPOUND 88071398 88071399 88071400 88071401 88071402 88071403

LORIN No HO HO NO NO HO
LPHA-BHC NO HO NO NO NE HO
ETA-EHC NO ND HD NEI NO H
ELTA-BHC H NO 1, ND ND NO I
Am.1i-BHE NO NoO NO No No
HIORDANE NO, ND ND, NOHON
,4--DEO NO 2H HD NO HO 31
,q'-DfE NO HD No O D NO
-.-OT 20 11') HD No 24 71
ELEDRIi 1, HE H No NO RD

N1OOSULFAH I No NO NO D No HO
NDDSULFAH 11 No No HO HO No ND
110OSULFAN SULFATE HD NO HO NO NO NO
HDRIN NO NO NO NO NO NO i
NWrPIN ALDEHYDE 1A HA HA No NA NA
-EPTACHLOR ND HD HO N D HD HO
EPTACHLOR EPOXIbE ND NO NO HO NO NO
EN NA HA NA HA NA
"ETHOXYCHLOR1 D No NO NO HO No
"XHENE NO ND ND ND HD NO

rE-1016 NO HD No NO HO HO
2212l HO 1ID Ho No NO ND

ES-1232 ND NO H' NO NO HE, -
CP-1242 HO H No NO No NO
B-1248 NO No NO No NO NO
t-125q HO ND HD HD No NO

SO HO 110 No NO HND

- Not Detected 30 74-



EHGIHEERIHG-SCIEHCE INC. PAGE 10
I 08W24/88

AHALYSIS REPORT FOR UORK ORDER HUMBER 743

IASK: 4,-UHITS: ug/KG, GROUP 8080

IAHG-8-SS-AO OAHG-8-SS-O0 AHG-8-SS-EO
17-12-88 7-12-88 7-12-88

TEST COMPOUND 88071404 88071405 88071406

ILRH)HO) HO)

ALPHA-BHC O HO HO

LODETA-B C HO HO) HO
ELT,-BHC HO HO HO

AMMA-C HO HO Ho
CHLO RAHE HO HDO HO

PC-22HO HO HO)

EHOSULFA I ND Ho Ho
E HD0S UL FAfH -11 HO HO HO

EHDOSULFAH SULFATE H0 HO NOI EHlRIH HO HO HO
EHORIH ALBEHYDE HA HA HA
HEPTACHLOR HO Ho HOIHEPTACHIOR-EPOXIDE HO HD HD

JKEPOHE HA HA HA
METHOXYCHIOR HO No Ho
TOXAPHEHE Ho HO HOIPCM-016 HO NO HO

iPC-122I HO HO HO
PCB-1232 HO HO HOI CB12N O HO Ho
P, -1248 HO0 HO HO
PCB-1254 No HO HoIPCB- 1260 No Ho HO

I*HD Hot Detected 3075
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I
I

CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
Samples No.: 88071380-88071399
QC REPORT NO.: OCP-S-0016-88I

I
I
I
I

The matrix spiking compounds were added to samples 88071380 MS and
MSD at levels lower than normal CLP spiking levels. In addition, there
were interferences w.th Linaane and Dieldrin. The Lindane results are
not very accurate, and the Dieldrin could not be calculated. Note that

I spiked blanks produced acceptable QC results.

I
I
I

!I

I

I

I 8: A1-DULUO007 1 30P5 CN-FRM0 1



418.1 INITIAL & CONTINUING CALIBRATION DATA

Job No.: OROO! Calibration Date: 7-19-88
Instrument I.D.: Perkin Elmer 2'57

Client: ES Oak Ridge Grating Infrared Spectrophotometer
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Unit: mg/L

Suite F-103 Date Reported: 11-09-88
,Oak Ridge, Tn. 37830 R- 0.9975

Project: Duluth ANGB Laboratory Supervisor Approval:

Laboratory Sample No(s).: _ _ _ _ _

88071380-88071392

/Continuous

Standard Concentration Absorbance RF /Calibration
/Verification

No. 1 0.59 0.148

No. 2 1.2 0.251 RF = 5.65

No. 3 1.8 0.376

No. 4 2.4 0.460

Cont. Cal. No. 2 1.1"7 0.251 98%
(88071380-88071384+QC)

Cont. Cal. No. 2 1.17 0.251 98%
(88071385-88071342)

88-A1-DULUo435 1 30 6 CC-FRMO3



I 418.1 INITIAL & CONTINUING CALIBRATION DATA

I Job No.: ORO01 Calibration Date: 7-20-88
Instrument I.D.: Perkin Elmer 257

I Client: ES Oak Ridge Grating Infrared Spectrophotometer
Attn: Bill Hayden
Address: 710 S. Illinois Avenue Unit: mg/L

Sdite F-103 Date Reported: 11-09-88
Oak Ridge, in. 37830 R= 0.9978

I Project: Duluth ANGB Laboratory Supervisor Approval:

Laboratory Sample No(s).: _ __-_-- __

88071393-.88071406

I/
Standard Concentration Absorbance RF /Calibration

/Verification

No. 1 0.59 0.123

No. 2 1.2 0.227 RF = 5.43

No. 3 1.8 0.327

No. 4 2.4 0.458

Cont. Cal. No. 2 1.19 0.227 99%
(88071393-88071395)

Cont. Cal. No. 2 1.23 0.235 102%
(88071396-88071404)

Cont. Cal. No. 2 1.32 0.252 110%
(88071405-88071406)

1 88-Al-DULU0442 1 3087 CC-F %M 03
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ENGINEERING SCIENCE page 1 of 5
Priority Pollutant Analysis
Base Neutrals - SW 8270

Matrix: Soil

,late Received: August 31, 1988 Work Order: 932
ate Reported: -December 7, 1988 Job Number: ORO0l

IOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
ddress: 710 S. Illinois Aye, Suite F-103

Oak Ridge, TN 37830

lab-Number: 88082192 88082193
Sample No.: DANGB-3-MW30-SSI DANGB-3-MW30-SSIABate Sampled: 08-30-88 08-30-88
ime Sampled: 11:10 11:12

Date Extracted: 09-10-88 09-10-88I-ate Analyzed: 10-19-88 11-30-88
ercent Moisture: 8 8

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)

ug/kg ug/kg ug/kg

-,Dichlorobenzene 330 ND ND
-4Dcirbzee330 ND ND

Hexachloroethane 330 ND ND
~is(-2-chloroethyl)ether 330 ND ND

U, 2-Di chlorobenzene 330 ND ND
~-Ni trosodimethylamine 330 ND ND
Bis(2-chloroisopropyl)ether 330 ND ND
*-"Nitrosodi-n-propyl-amine 330 ND ND
*exachlorobutadiene 330 ND ND
1,2,-4-Trichlorobenzene 330 ND ND

-litrobenzene 330 ND ND
sophorone 330 ND ND
aphthalene 330 ND ND

_Jis-(2-chloroethoxy)methane 330 ND ND
*-Chloronaphthalene 330 ND ND
exachlorocyclopentadiene 330 ND ND

Acenaphthylene 330 ND NDB cenaphthene 330 ND ND
imethyl phthalate 330 ND ND
2-6D-initrotoluene 330 ND ND

-luorene 330 ND ND
,4-Dinitrotoluene 330 ND ND- iethyl phthalate 330 ND ND

N-Nitrosodiphenylamine 330 ND ND

echlorobenzene 330 ND ND

I=-Compound was detected in the blank.

3I 9



* Priority Pollutant Analysis page 2 of 5
Base Neutrals - SW 8270

Matrix-: Soil
(continued)

ate Received: August 31, 1988 Work Order: 932
ate Reported: December 7, 1988 Job Number: OROQI

): ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
1dress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

ab Number: 88082192 88082193
ample No.: DANGB-3-MW30--SSI DANGB-3-MW30-SSIAI
ate Sampled: 08-30-88 08-3Q-88
ime Sampled: 11:10 11:12
ate Extracted: 09-10-88 09-10-88I
ate Analyzed: 10-19-88 11-30-88
-arcent Moisture: 8 8-------------- ------------
impound Detection ANALYTICAL RESULTS

L-imits (dry-weight)
-ug/kg ug/kg ug/kg

- e a t r n 330--- - - - -- - - - -- - - -ND-- -- - - - -- - - - ND- - -- - - -
aethrene 330 ND ND

ibutyl phthalate 330 ND NDI
luoranthene 330 ND ND
-Chiorophenyl phenyl ether 330 ND ND
irene 330 ND ND
ityl Benzyl phthalate 330 ND NDI
:.s(2-ethylhexyl-) phthalate 330 ND ND
ary sene 330 ND ND
-Bromophenyl phenyl ether 330 ND NDI
anzo(a)anthracene 330 ND ND
i-n-octylphthalate 330 ND ND
-zhzo(b)fluoranthene 330 ND ND
a nzo(k)fluoranthene 330 ND ND
-enzidine 2000 ND ND
,3'-Dichlorobenzidine 660 ND ND
Bnzo(a)pyrene 330 ND ND
'.deno(1,2,3-cd)-pyrene 330 ND ND
ibenzo(a,h)anthracene 330 ND ND
anzo(ghi)perylene 330 ND ND
anzy± Alcohol 660 ND ND

=Compound was detected in the blank.

3094



*Priority Pollutant Analysis Page 3 of 5
U Base Neutrals - SW 8270

Matrix: Soil
* (continued)

late Received: August 31, 1988 Work Order: 932
Date Reported: December 7, 1988 Job Number: CR00-1

I or: ES:Qak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

k~b Number: 88082192 88082193
3 ample No.: DANGB-3-MW3O-SS1 DANGB-3-MW3O-SS1-A
rate Sampled: 08-30-88 08-30-88
'ime Sampled: 11:10 -11:12

Date Extracted: 09-10-88 09-10-88

I ate Analyzed: 10-19-88 11-30-S88
ercent Moisture: 8 8

omplound Detection Analytical Results
*Limits (dry weight)

ug/kg ug/kg ug/kg

I cetophenone -*ND ND
niline -*ND) -ND
4-Aminobiphenyl -*ND ND
*--Chloroaniline 660 ND ND
~-Chloronaphthalene -*ND -ND
Dibenzofuran 330 ND -ND

_(-Dimethylaminoazobenzene -*ND 
-ND-

1-Dimethylbenz(a)anthracene -*ND -ND-
--a-Dimethylphenethylamine -*ND ND

-Diphenylamine -*ND 
NDI-2-Diphenyl~hydrazine -*ND ND

Ithyl methanesulfonate -*ND -ND-
3-Methylcholanthrene -*ND NDI thyl methanesulfonate -*ND ND
_-Methylnaphithalene 330 ND ND
I-Naphthylamine -*ND ND
-Naphthylamine -- )N ND-
3-Nitroaniline 1600 ND -ND
O-Nitroaniline 1600 ND ND-
4-Ni-troaniline 1600 ND ND
31-Ni troso-di-n-butylamine -*ND ND
3-Nitrosopiperidine -*ND ND
Pentachlorobenzene -*ND ND
Sentachloronitrobenzene -*ND ND

-henacetin -*ND ND
_Picoline -*ND ND

Pronamide -*ND ND

I ijK ',,5-Tetrachlorobenzene -*ND 
14D

5 EPA has not yet determined detection limits for these compounds.

t = Compound was detected in the blank.

35 3O9 5



Priority Pollutant Analysis page 4.of 5
Pesticides and PCBs - SW 8270

Matrix: Soil

atte Received: August 31, 1988 Work Order: 932
ate-Reported: December 7, 1988 Job Number: ORO0l

)R: ES:Oak Ridge/Duluth.ANGB ATTN: Mr. Bill Hayden
1dress: 7-0 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

aib Number: 88082192 88082193
ample-No.: DANGB-3-MW30-SSI DANGB-3-MW30-SSIA
ate Sampled: 08-30-88 08-30-88
tme-Sampled: 11:10 11:12
ate Extracted-: 09-10-88 09-10-88
ate Analyzed: 10-19-88 11-30-88
Brcent Moisture: 8 8

mpound DtcinANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

ipha-BHC -- *ND ND
amnia-BHC -*ND ND
eta-BHC 660 ND ND
Bptach-lor 330 ND ND
.-lta-BHC 500 ND ND
ldriin 330 ND ND
aptachlor epoxide- 330 ND ND
idosuif an I -*ND ND
ieidrin 500 ND ND
?4 '-_DDE 1000 ND ND
-Ldrin -*ND ND
adosulfan II -*ND ND
,'-DDD 500 ND ND
-4'-DDT 830 ND ND
Adosulf-an Sulfate 1000 ND ND
-idrin aldehyde -*ND ND

-adrin-Ketone -- ND ND
ilordane 2000 ND ND
Bthoxychlor -*ND ND
xaphene 2000 ND ND

: oclor-1016 2000 ND ND
:o6clor-1221 2000 ND ND
roclor"-232 2000 ND ND
roclor-1242 2000 ND ND
roclor-1248 2000 ND ND
!:oclor-1-254 2000 ND ND

- roclor--260 2000 ND ND

EPA-has hot yet determined detection limits for these compounds.

-Compound-was detected in the blank.

3096



Priority Pollutant Analysis page 5 of 5
Acid Extractables -- SW 8270

Matrix: Soil

I-ate Recei'ved: August 31, 1988 W o rk Order: 932
Date Reported: December 7, 1988 Job Number: ORO0l

EOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address:710 S. Illinois Aye, Suite F-103

Oak Ridge, TN 37830

~ab Number: 88082192 88082193
*ample No.: DANGB-3-MW30-.SS1 DANGB-3-MW30-SSIA

- ate Sampled: 08-30-88 08-30-88
Time Sampled: 11: 0 11:12

Blate Extracted: 09-10-88 09-10-88
ate Analyzed: 10-19-88 11-30-88
Percent Moisture: 8 8

I ompound Detection ANALYTICAL RESULTS
-Limits (dry weight)

ug/kg ug/kg ug/kg

E1-Chlorophenol30NDD
2-Nitropheno. 330 ND ND

*henol 330 ND ND
5 ,4-Dimethylphenol 330 ND ND
2-,4-Dichlorophenol 330 ND ND

4,6-Trichlorophenol 330 ND ND
*-Chloro-3-methylphenol 660 ND ND
,4-Dinitrophenol 1600 ND ND

2,6-Dichlorophenol -*ND ND
31-Methyl-4,6-Dinitrophenol 1600 ND ND
*entachlo 'rophenol 1600 ND ND
4-N'±trophenol 1600 ND ND
jfenz-olc Acid 1600 ND ND
5l-MethylPhenol 330 ND ND
-j- f,, 4-Methyiphenol 330 ND ND
>-,3,4,6-Tetrachlorophenol - ND ND

-, ~5-Trichlorophenol 330 ND ND

Anal y sv Laboratory Supervisor

3 EPA has not yet determined detection limits for these compounds.

B =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.

I.3 0 91



ENGINEERING SCIENCE page 1 of 5
Priority Pollutant Analysis

Base Neutrals - SW 8270
Matrix: Soil

ate Received: August 31, 1988 Work Order: 932
ate Reported: December 7, 1988 Job Number: OR001

OR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
idress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830 I
ab Number: 88082194 88082195
ample No.: DANGB-3-MW30-SS2 DANGB-3-MW30-SS3
ate Sampled: 08-30-88 08-30-88 m
ime Sampled: 11:24 11:30
ate Extracted: 09-10-88 09-10-88
ate Analyzed: 10-18-88 10-18-88
ercent Moisture: 8 11

ompound Detection ANALYTICAL RESULTS
Limits (dry weight) I
ug/kg ug/kg ug/kg

,3-Dichlorobenzene 330 ND ND
,3-Dichlorobenzene 330 ND ND

exachloroethane 330 ND ND
is(2-chloroethyl)ether 330 ND ND
,2-Dichlorobenzene 330 ND ND m
-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
exachlorocyclopentadiene 330 ND ND
zenaphthylene 330 ND ND
cenaphthene 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 -he blank.

30-98



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

Date Received: August 31, 1988 Work Order: 932I ate Reported: December 7, 1988 Job Number: OR001

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

Lab Number: 88082194 88082195I[ample No.: DANGB-3-MW30-SS2 DANGB-3-MW30-SS3
ate Sampled: 08-30-88 08-30-88

Time Sampled: 11:24 11:30
ate Extracted: 09-10-88 09-10-88
ate Analyzed: 10-18-88 10-18-88

Percent Moisture: 8 11

lompound Detection ANALYTICAL RESULTS

Limits (dry weight)
ug/kg ugikg ug/kg

--------------------_e ---------------------------------- ----------------- _------------'lhenanthrene 330 ND ND

Anthracene 330 ND NDI)ibutyl phthalate 330 ND ND
"luoranthene 330 ND ND
4-Chlorophenyl phenyl ether 330 ND ND

_'yrene 330 ND ND
jutyl Benzyl phthalate 330 ND ND
)is(2-ethylhexyl) phthalate 330 ND ND
Chrysene 330 ND NDI-Bromophenyl phenyl ether 330 ND ND
enzo(a)anthracene 330 ND ND

Di-n-octylphthalate 330 ND ND
~-~enzo(b)fluoraithene 330 ND ND

3(enzo(k)fluoranthene 330 ND ND
Senzidine 2000 ND ND
-3,3'-Dichlorobenzidine 660 ND NDI enzo-(a)pyrene 330 ND ND
_1ndeno(1,2,3-cd)pyrene 330 ND ND
Dibenzo(a,h)anthracene 330 ND NDI enzo(ghi)perylene 330 ND ND
lenzyl Alcohol 660 ND ND

I = Compound was detected in the blank.

I
I



* Priority Pollutant Analysis Page 3 of 5
Base Neutrals - SW 8270

Matrix: Soil
(continued)

ate Received: August 31, 1988 Work Order: 9 2
ate Reported: December 7, 1988 Job Number: ORO0l

ES:Oak Ridge/Duluth ANGBATN Mr BilHye
idress: 710 S. Illinois Aye, Suite-F-103

Oak Ridge, TN 37830

ab Number: 88082194 88082195
ample No.: DANGB-3-MW3O-SS2 DANGB-3-MW3O-SS-3
ate Sampled: 08-30-88 08-30-88
!me Sampled: 11:24 11.: 30
ate Extracted: 09-10-88 09-10-88
ate Analyzed: 10-18-88 10-18-88
-rcent Moisture: 8 11

:mpound Detection Analytical Results
Limits (dry weight)
ug/kg ug/kg ug/kg

:etophenone -*ND ND
ailine -*ND ND
-Axinobiphenyl -*ND ND
-Chioroaniline 660 ND ND
-Chloronaphthalene -*ND ND
ibenzofuran 330 ND ND
-Dimethylaminoazobenzene -*ND ND
,12-Dimethylbenz(a)anthracene -*ND ND
-a-Dimethylphenethylamine -*ND ND
iphenylamine -*ND ND
,2-Diphentylhydrazine -*ND ND
hyl methanesulfonate -*ND ND

.-Meth ylcholhinthrene -*ND ND
i!thyl methanesulfonate -*ND -ND
-Methylnaphthalene 330 ND ND
-Naphthylamine -*ND ND
-Naphthylamine -*ND ND
-Nitroaniline 1600 ND ND
-Nitroaniline 1600 ND ND
-Nitroaniline 1600 ND ND
-Nitroso-di-n-butylamine -*ND ND
-Nlitrosopiperidine -*ND ND
antachlorobenzene -*ND ND
antachloronitrobenzene -*ND ND
aenacetin -*ND ND
-Picoline -*ND ND
ronamide -*ND ND
,2,4,5-Tetrachlorobenzene -*ND ND

EPA has not yet determined detection limits for these compounds.

=Compound was detected in the-blank.

310 0



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

Matrix: Soil

L ate Received: August 31, 19888 Work Order: 932
Date Reported: December 7, 1988 Job Number: OR001

IOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

* iOak Ridge, TN 37830

Lab Number: 88082194 88082195
Sample No.: DANGB-3-MW30-SS2 DANGB-3-MW30-SS3

S ate Sampled: 08-30-88 08-30-88
time Sampled: 11:24 11:30
Date Extracted: 09-10-88 09-10-88EFate Analyzed: 10-18-88 10-18-88
ercent Moisture: 8 11

: ompound Detection ANALYTICAL RESULTS| Limits (dry weight)
- ug/kg ug/kg ug/kg

- lpha-BHC -- , ND ND
amma-BHC -- , ND ND

Beta-BHC 660 ND ND
3Neptachlcr 330 ND ND
1pelta-BHC 500 ND ND
Aldrin 330 ND ND
eptachlor epoxide 330 ND ND
ndosulfan I -- , ND ND
ieldrin 500 ND ND
,V'-DDE 1000 ND NDI ndrin -- , ND ND
-ndosulfan II -- , ND ND
4,4'-DDD 500 ND ND'
,4'-DDT 830 ND ND
ndosulfan Sulfate 1000 ND ND

-9ndrin aldehyde -- , ND ND
_-'ndrin Ketone -- , ND ND
I hlordane 20-00 ND ND
1ethoxychlor -- * ND ND
Toxaphene 2000 ND ND
jroclor-1016 2000 ND ND
roclor-1-221 2000 ND ND
Aroclor-1232 2000 ND ND
_(roclor-1242 2000 ND ND

iroclor-1248 2000 ND ND
roclor-1254 2000 ND ND

Aroclor-1260 2000 ND ND

I EPA has not yet determined detection limits for these compounds.

i Compound was detected in the blank.

I| 3:iI



Priority Pollutant Analysis page 5 of. 5
Acid Extractables -- SW 8270

Matrix: Soil

ate Received: August 31, 1988 Work Order: 932
ate Reported: December 7, 1988 Job Number: OR001

DR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
ldress:710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

ab Number: 88082194 88082195
ample No.: DANGB-3-MW30-SS2 DANGB-3-MW30-SS3
ate Sampled: 08-30-88 08-30-88
ime Sampled: 11:24 11:30
ate Extracted: 09-10-88 09-10-88
ate Analyzed: 10-18-88 10-18-88
2rcent Moisture: 8 11

-mpound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

-Chiorophenol 330 ND ND
-Nitrophenol 330 ND ND
Nenol 330 ND ND

4-Dimethylphenol 3-30 ND ND
,-Dichlorophenol 3-30- ND ND
4,-6-Trichlorophenol 330 ND ND

-Chloro-3-methylphenol 660 ND ND
- ,4-Dinitrophenol 1600 ND ND
,6-Dichlorophenol -- , ND ND
-Methyl-4,6-Dinitrophenol 1600 ND ND
entachlorophenol 1600 ND ND
-Nitrophenol 1600 ND ND
e.nzoic Acid 1600 ND ND
-Methylphenol 330 ND ND
- & 4-Methylphenol 330 ND ND
,3,4,6-Tetrachlorophenol -- , ND ND
,4,5-Trichlorophenol 3-30 ND ND

--- -- --- -- -- -- _ 2_~y_ j-- --------

Analysts . Laboratory Supervisor

EPA has not yet determined detection limits for these compounds.

= Compound was detected in the blank.

)TE: 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.

3j0 2



I ENGINEERING SCIENCE page 1 of 5
Priority Pollutant Analysis

I Base Neutrals - SW 8270
Matrix: Soil

ate Received: August 31, 1988 Work Order: 932
ate Reported: December 7, 1988 Job Number: OR001IOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden

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

- ab Number: 88082196 88082197
Sample No.: DANGB-3-MW29-SS1 DANGB-3-MW29-SS2I ate Sampled: 08-30-88 08-30-88
ime Sampled: 09:40 09:55

Date Extracted: 09-10-88 09-10-88
fate Analyzed: 10-20-88 10-20-88

ercent Moisture: 10 10

fompound Detection ANALYTICAL RESULTS
*Limits (dry weight)

ug/kg ug/kg ug/kg
,-3-Dichlorobenzene 330 ND ND

B,3-Dichlorobenzene 330 ND ND

Hexachloroethane 330 ND ND
-fis(2-chloroethyl)ether 330 ND ND
,2-Dichlorobenzene 330 ND ND
-Nitrosodimethylamine 330 ND ND

i is(2-chloroisopropyl)ether 330 ND ND
-Nitrosodi-n-propylamine 330 ND ND
exachlorobutadiene 330 ND ND
1,2,4-Trichlorobenzene 330 ND NDI itrobenzene 330 ND ND
sophorone 330 ND ND

Naphthalene 330 ND ND
eis(2-chloroethoxy)methane 330 ND ND
I-Chloronaphthalene 330 ND ND
Hexachlorocyclopentadiene 330 ND ND
Acenaphthylene 330 ND ND
Icenaphthene 330 ND ND
timethyl phthalate 330 ND ND
2,6-Dinitrotoluene 330 ND NDI luorene 330 ND ND
,4-Dinitrotoluene 330 ND ND

Diethyl phthalate 330 ND ND
i-Nitrosodiphenylamine 330 ND ND
[exachlorobenzene 330 ND ND

I Compound was detected in the blank.

-I

I 10



Priority Pollutant Analysis page 2 of 5
Base Neutrals - SW 8270

Matrix: Soil
(continued)

ate Received: August 31, 1988 Work Order: 932
ate Reported: December 7, 1988 Job Number: OR001

DR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Jdress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

ab Number: 88082196 88082197
ample No.: DANGB-3-MW29-SSI DANGB-3-MW29-SS2
ate Sampled: 08-30-88 08-30-88
ime Sampled: 09:40 09:55
ate Extracted: '09-10-88 09-10-88
ate Analyzed: 10-20-88 10-20-88
ercent Moisture: 10 10

ompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

aenanthrene 330 ND ND
athracene 330 ND ND

ibutyl phthalate 330 ND ND
luoranthene 330 ND ND
-Chlorophenyl phenyl ether 330 ND ND
irene 330 ND ND
utyl Benzyl phthalate 330 ND ND
is(2-ethylhexyl) phthalate 330 ND ND
hrysene 330 ND ND
-Bromophenyl phenyl ether 330 ND ND
enzo(a)anthracene 330 ND ND
i-n-octylphthalate 330 ND' ND
enzo(b)fluoranthene 330 ND ND
enzo(k)fluoranthene 330 ND ND
enzidine 2000 ND ND
,3'-Dichlorobenzidine 660 ND ND
enzo(a)pyrene 330 ND ND
ndeno(1,2,3-cd)pyrene 330 ND ND
ibenzo(ah)anthracene 330 ND ND
enzo(ghiyperylene 330 ND ND
enzyl Alcohol 660 ND ND

= Compound was detected in the blank.

304



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

* (continued)

-late Received: August 31, 1988 Work Order: 932I ate Reported: December 7, 1988 Job Number: OR001

or-: ES-:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Aye, Suite F-1033 Oak Ridge, TN 37830

Lab Number: 88082196 88082197Iample No.: DANGB-3-MW29-SSI DANGB-3-MW29-SS2
ate Sampled: 08-30-88 08-30-88
ime Sampled: 09:40 09:55B ae E tra ted09-10-88 09-10-88
ate Analyzed: 10-20-88 10-20-88
ercent Moisture: 10 10

Detection Analytical Results

fopudLimits (dry weight)
ug/kg. ug/kg ug/kg

Icetophenone -*ND 
ND

nil i ne - --- -- -- -- * ND ND-- - -- - - -- - -- - - -- - -- - -
4-Aminobiphenyl -*ND ND
31-Chioroaniline 660 ND ND
I -Ch loronaphthalene -*ND ND
Dibenzofuran 330 ND ND

*Dimethylaminoazobenzene -*ND ND

*l ,-Dimethylbenz(a)anthracene -*ND ND
a-,a-Dimethylphenethylamine -*ND ND

i ph enylamine -*ND ND
3 2-Diphenylhydrazine -*ND ND
thyl methanesulfonate -*ND ND
3-Methylcholanthrene -*ND NDI jethyl methanesulf'onate -*ND ND
-Me thylnaphthalene 330 ND ND

1-Naphthylamine -*ND ND
g-Naphthylamine -*ND ND
3-Ni troaniline 1600 ND ND
Ntroaniline 1600 ND ND

-,-Nitroaniline 1600 ND ND
_Ntroso-di-n-butylamine -*ND ND

=-Nitrosopiperidine ND ND
Pentachlorobenzene -*ND ND

-f entachloronitrobenzene -*ND ND
ifenacetin -*ND ND
2-Pi coline -*ND ND

f ronamide -*ND ND
,2,4,5-Tetrachlorobenzene -*ND ND

I-EPA has-not yet determined detection limits for these compounds.
Compound was detected in the blank.



*Prior-ity Pollutant Analysis page 4of 5
Pesticides and PCBs - SW 8270

Matrix: Soil

ate Received: August 31, 1988 Work Order: 932
ate Reported: December 7, 1988 Job Number: OR001

): ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
3dress-: 710 S. Illinois Aye, Suite F-103

Oak Ridqe, TN 37830

ab Number: 88082196 88082197
ample No.: DANGB-3-MW29-SSI DANGB-3-MW29-SS2
ate Sampled: 08-30-88 08-30-88I
ine Sampled: 09:40 09:55
ate Extracted: 09-10-88 09-10-88

ate Analyzed: 10-20-88 10-20-88I
*rcent Moisture: 10 10

mpound Detection ANALYTICAL RESULTS
Limits (dry weight)I

ug/kg ug/kg ug/kg

lpha-BHC --*ND NDI
amma-BHC -*ND ND
eta-BHC 660 -ND ND
*3aptachlor 330 ND NDI
elta-HC 500 ND ND
1drin 330 ND ND
eptachlor epoxide 330 ND ND
zadosulf an I -*ND NDI
ieldrin 500 -ND ND
,4'-DDE 1000 ND ND
adrin -*ND NDI
adosulf-an II -*ND ND
,4'-DDD 500 ND ND
,4'-DDT 830 ND ND
idosulfan Sulfate 1000 ND ND
idrin aldehyde -*ND ND
aidrin-Ketone -*ND ND
iLlordane 2000 ND NDI
s_,thoxychlor -*ND ND
3xaphene 2000 ND ND
Loclor"1016 2000 ND NDI
roclor"1221 2000 ND ND
foclor-1232 2000 -ND ND
roclor-1242 2000 ND ND
roclor-1248 2000 ND ND
roclor-1254 2000 ND ND
roclor-1260 2000 ND ND

EPA has not yet determined detection limits for these compounds.

=Compound was detected in the blank.



Priority Pollutant Analysis page 5 of 5
Acid Extractables -- SW 8270

Matrix: Soil

Date Received: August 31, 1988 Work Order: 932

ate Reported: December 7, 1988 Job Number: OR001

OR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address:-710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

l ab Number: 88082196 88082197
ample No.: DANGB-3-MW29-SSI DANGB-3-MW29-SS2
ate Sampled: 08-30-88 08-30-88

dime Sampled: 09:40 09:55
ate Extracted: 09-10-88 09-10-88

-ate Analyzed: 10-20-88 10-20-88
Percent Moisture: 10 10

'lompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

-Chlorophenol 330 ND ND

-.2-Nitrophenol 330 ND NDI henol 330 ND ND
,4-Dimethylphenol 330 ND ND

2-,4-Dichlorophenol 330 ND ND
,4,6-Trichlorophenol 330 ND ND

*-Chloro-3-methylphenol 660 ND ND
2,4-Dinitrophenol 1600 ND NDR,6-Dichlorophenol -- , ND ND
-Methyl-4,6-Dinitrophenol 1600 ND ND

4entachlorophenol 1600 ND ND
4-Nitrophenol 1600 ND Nb
Ienzoic Acid 1600 ND ND
* -Methylphenol 330 ND ND
3- & 4-Methylphenol 330 ND ND
,3,4,6-Tetrachlorophenol -- , ND ND
I,4,5-Trichlorophenol 330 ND ND

I

Analyst Laboratory Supervisor

EPA has not yet determined detection limits for these compounds.

B = Compound was detected in the blank.

IOTE: 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.

II . 3j07



ENGINEERING SCIENCE page l'of 5
Priority Pollutant Analysis

Base Neuifrals -*SW 8270

-Matrix: Soil

aite Received: August 31, 1988 Work Order: 932
a~te Reported-: December 7, 1988 Job Number: ORO0l

)R: ES:Oak Ridge/Du-luth ANGB ATTN: Mr. Bill Hayden
Idress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Rb Number: 88082198 88082199
ample No.: DANGB-3-MW29-5S3 DANGB-3--MW29-553A
ate Sampled: 08-30-88 08-30-88
ime Sampled: 10:00 10:07
ate Extracted: 09-10-88 09-10-88
ate Analyzed: 11-30-88 10-18-88
ercent Moisture: 11 13

Dmpound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

- ,-Dichlorobenzene 330 ND ND------------------------
34-Dichlorobenzene 330 ND ND
,4xachloroeane 330 ND ND
is(2chloroethylnetr 330 ND ND
is2-chloroenzyeer 330 ND ND
-ichrosobmeth mne 330 ND ND
-i(2cooisopropyinete 330 ND ND
-itr2chosoinpropylminer 330 ND ND
-Nxchrobutadieneylmin 330 ND ND
ex2chlTriorobenene 330 ND ND
2-t4Tobe loobezne 330 ND ND
3oproene 330 ND ND
sophhalne 330 ND ND
is(2-hlorethx~ehn 330 ND ND
-Chlorhoaphthlen eae .330 ND ND
-xChlorocycthlpnie e 330 ND ND
aeaphoylenaie 330 ND ND
=enaphthyene 330 ND ND
iethphhaat 330 ND ND
,6-Dini thatlate 330 ND ND
6uorenetooun 330 ND ND

,4-Dinitooue 330 ND ND
iethyitphtaluete 330 ND ND
-itrosophenlamin 330 ND ND

exachlorobenzene 330 ND ND

=Compound was detected in the blank.



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

f te Received: August 31, 1988 Work Order: 932

te Reported: December 7, 1988 Job Number: ORO0l

FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden

fdress: 710 S. Illinois Aye, Suite F-103
* Oak Ridge, TN 37830

-Fb Number: 88082198 88082199
mple No.: DANGB-3-MW29-SS3 DANGB-3-MW29-SS3A
ate Sampled: 08-30-88 08-30-88
ime Sampled: 10:00 10:07
fte Extracted: 09-10-88 09-10-88
Wate Analyzed: 11-30-88 10-18-88
Percent Moisture: 11 13

lompound ---------- Detection ------ ANALYTICAL--RESULTS-------
Limits (dry weight)

*ug/kg ug/kg ug/kg
U------------------------------------------- ----- -----

Yhenanthrene 330 ND ND
Anthracene 330 ND NDI ibutyl-phthalate 330 ND ND
luoranthene 330 ND ND
4-Chloropheny. phenyl ether 330 ND NDI yrene 330 ND ND
utyl, Benzyl phthalate 330 ND ND
is-(2-ethylhexyl) phthalate 330 ND -ND
hrysene 330 ND ND

*-Bromophenyl phenyl ether 330 ND ND
qenz o(a)anthracene 330 ND ND
Di-n-octylphthalate 330 ND -ND
*enzo(b)-fluoranthene 330 ND ND
*lenzo(k)-fluoranthene 330 ND -ND
Benzidine 2000 ND ND

j ,3'-Dichlorobenzidine 660 ND ND
fenzo(a)pyrene 330 ND ND
~ndeno-(1,2,3-cd)pyrene 330 ND NDI -ibenzo(a,h)anthracene 330 ND ND
enzo(ghi)perylene 330 ND ND
enzyl Alcohol 660 ND ND

SI=Compound was detected in the blank.



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

Matrix: Soil
(continued)

qte Received: August 31-, 1988 Work Order: 932
ate Reported: December 7, 1988 Job Number: ORO0l

r: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
1dress: 710 S. Illinois Aye, Suite F-103

Oak Ridge, TN 37830

ab Number: 88082198 88082199
inple No.: DANGB-3-MW29-SS3 DANGB-3-MW29-SS3A
ate Sampled-: 08-30-88 08-30-88I
ime Sampled: 10:00 10:07
ate Extracted: 09-10-88 09-10-88

ate Analyzed: .11-30-88 10-18-88I
.rcent Moisture: 11 13

3mpound Detection Analytical Results
Limits (dry weight)I
ug/kg ug/kg ug/kg

zetophenone- --ND -ND1
ciline -*ND ND
-Anminobiphenyl -*ND ND
-Chloroaniline 660 ND ND
-Chloronaphthalene -*ND ND
ibenzofuran- 330 ,ND ND
-Dimethylaminoazobenzene -*ND ND
,12-Dimethylbenz(a-)anthracene -*ND ND
-,a-Dimethylphenethylamine -*ND ND
iphenylamine -*ND ND
,2-Diphenylhydrazine -*ND -ND
:hyl methanesulfonate -*ND -ND
-Methylcholanthrene -- *ND -ND
e thyl methanesulfonate -*ND -ND
-Methylnaphthalene 330 ND ND
-Naphthylamine -*ND ND
-Naphthylamine -*ND ND
-Nitroanilinte 1600- ND ND
-Nitroaniline 1600 ND -ND
-Nitroaniline 1600 ND ND
-Nitroso-di-n-butylamine -*ND -ND
-Nitrosopiperidine -*ND ND
2!ntachlorobenzene -*ND ND
antachloronitrobenzene -*ND ND
aenacetin -*ND ND
-Picoline -*ND ND
ronamide -*ND ND
,2,4,5-Tetrachlorobenzene -*ND ND

EPA has not yet determined detection limits for these compounds.

Compound-was detected in the blank.

3110



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

Matrix: Soil

Ilate Received: August 31, 1988 Work Order: 932
_fte Reported: December 7, 1988 Job Number: ORO0l

R_ SOkRidge/Duluth ANGB ATTN:-Mr. Bill Hayden
Address-: 710 S. Illinois Ave, Suite F-103

I Oak Ridge, TN 37830

Lab Number: 88082198 88082199Wample No.: DANGB-3-MW29-SS3 DANGB-3-MW29-SS3A
ate-Sampled: 08-30-88 08-30-88
ime Sampled: 10:00 10:07

Date Extracted: 09-10-88 09-10-88

l ate Analyzed: 11-30-88 10-18-88
ercent Moisture: 11 13

opndDetection ANALYTICAL RESULTS

Limits (dry weight)
ug/kg ug/kg ug/kg

Ilpha-BHC -*ND -ND
Iamma-BHC -*ND -ND
Beta-BHC 660 ND NDIeptachior 330 ND ND
lelta-BHC 500 ND ND
Aldrin 330 ND -ND
~eptachlor epoxide 330- ND -ND

3Indosulfan I -*ND ND
ieldrin 500 ND NDI-4'-DDE 1000 ND ND
ndrin -*ND ND

ndosulfan II -*ND ND
4,4'-DDD 500 ND NDI 4'-DDT 830 ND ND
nLdosulf'an Sulfate 1000 ND ND
Endrin aldehyde -*ND NDE ndrin Ketone -*ND ND
hlordane 2000 ND ND
ethoxychior -*ND ND

Toxaphene 2000 ND NDI roclor-1016 2000 ND ND
roclor-1221 2000 ND ND

Aroclor-1232 2000 ND ND

-Iroclor-1242 2000 ND ND
*roclor-1248 2000 ND ND
Aroclor-1254 2000 ND ND

trc 1r2 6 0 2000 ND ND

IEPA has not yet determined detection limits for these compounds.

ICompound was detected in the blank.*

I 311.



Priority Pollutant Analysis page 5 of 5 IAcid Extractables -- SW 8270
Matrix: Soil

ate Received: August 31, 1988 Work Order: 932
ate Reported: December 7, 1988 Job Number: OR001

O: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Jdress-:7-10 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

ab Number: 88082198 88082199
ample No.: DANGB-3-MW29-SS3 DANGB-3-MW29-SS3A
ate Sampled: 08-30-88 08-30-88
ime Sampled: 10:00 10:07
ate Extracted: 09-10-88 09-10-881
ate Analyzed: 11-30-88 10-18-88
ercent Moisture: 11 13-----------------------------------------------------------
ompound Detecti on ANALYTICAL RESULTS

Limits (dry weight)
ug/kg ug/kg ug/kg

- horpno 330----------------ND------------ ND-------
-Nitrophenol 330 ND ND

ienol 330 ND ND
,4-Dimethylphenol 330 ND ND
,4-Dichlorophenol 330 ND ND
,4,6-Tr-ichlorophenol 330 ND ND
-Chloro-3-methylphenol 660 ND NDI
,4-Dini-trophenol 1600 ND ND
,6-Dichlorophenol -*ND ND
-Methyl-4,6-Dinitrophenol 1600 ND NDI
entachiorophenol 1600 ND ND
-Nitrophenol 1600 ND ND
enzoic Acid 1600 ND ND-Metylphnol330 D 1
- -Methyphenol 330 ND ND

,3,4,6-Tetrachlorophenol -*ND ND

,4,5-Trichlorophenol 330 ND ND

:aialystf Laboratory Supervisor

EPA has not yet determined detection limits for these compounds.

=Compound was detected in the blank.

DTE: Samples are discarded 30 days after results are reb- r-'ess
other arr~angements are made. Hazardous samples wil tre
to client or disposed of at client expense.

312'



IENGINEERING SCIENCE page'1 of 5
Priority Pollutant Analysis

Base Neutrals - SW 8270

Matrix: Soil

Rate Received: August 31, 1988 Work Order: 932
ate Reported: December 7, 1988 Job Number: OROQI

I OR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
ddress: 710 S. Illinois Suite F-103

Oak Ridge, TN 37830

laNumber: 88082200 88082201
Sample No.: DANGB*-3SG-D3-SS1 DANGB-3SG-D3-SS1AIate Sampled: 08-31-88 08-31-88
time Sampled: 11:55 11:58
Date Extracted: 09-10-88 09-10-88Ifate Analyzed: 10-19-88 10-19-88
ercent Moisture:88

opudDetection ANALYTICAL RESULTS
tor~ondLimits (dry weight)

ug/kg ug/kg ug/kg

1,3Dichlorobenzene 330 ND ND
4Dclrbnee330 ND ND

Hexachloroethane 330 ND ND
jis( 2-chloroethyl)ether 330 ND ND
3,2-Dichlorobenzene 330 ND -ND
1-Ni trosodimethylarnine 330 ND ND
-Iis(2-chloroisopropyl)ether 330 ND -ND
-Nitrosodi-n-propylamine 330 ND ND
exachiorobutadiene 330 ND ND
1,2,4-Trichlorobenzene 3-30 ND NDI-itrobenzene 330 ND ND
sophorone 330 ND ND

Naphthalene 330 ND NDEis-(2-chloroethoxy)methane 330 ND ND
-Chloronaphthalene 330 ND ND

lexachlorocyclop~ntadiene 330 ND ND
Acenaphthylene 330 ND ND

I cenaphthene 330 ND ND
imethyl phthalate 330 ND ND

2,6-Dinitrotoluene 330 ND ND
iluorene 330 ND ND

3.04-Dinitrotoluene 330 ND ND
Diethyl. phthalate 330 ND 540
a-Ni trosodiphenylamine 330 ND ND

1exachlorobenzene 330 ND ND

Ij Compound was detected in the blank.



Priority Pollutant Analysis page 2 of 5
Base Neutrals - SW 8270

Matrix: Soil
(continued)

ate Received: August 31, 1988 Work Or'%r: 932
ate Reported: December 7, 1988 Job Nur', r: OR001 I
)R: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
3dress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

ab Number: 88082200 88082201
ample No.: DANGB-3SG-D3-SSI DANGB-3SG-D3-SS1A
ate Sampled: 08-31-88 08-31-88
LMe Sampled: 11:55 11:58
ate Extracted: 09-10-88 09-10-88
ate Analyzed: 10-19-88 10-19-88
arcent Moisture: 8 8
-------------------------------------------------------------------------------
Dmpound Detection ANALYTICAL RESULTS

Limits (dry weight)
ug/kg ug/kg ug/kg

S----------------------------
aenanthrene 330 ND ND
~ithracene 330 ND ND
ibutyl phthalate 330 ND ND l
luoranthene 330 ND ND
-Chlorophenyl phenyl ether 330 ND ND
-rene 330 ND ND
.Ity-l Benzyl phthalate 330 ND ND
is(2-ethylhexyl) phthalate 330 ND ND
nrysene 330 ND ND
-Bromophenyl phenyl ether 330 ND NDI
Brzo(a)anthracene 330 ND ND
i-n-octylphthalate 330 ND ND
enzo(b)fluoranthene 330 ND ND
?nzo(k)fluoranthene 330 ND ND
enzidine 2000 ND ND
.3'-Dichlorobenzidine 660 ND ND
anzo(a)pyrene 330 ND ND
adeno(1,2,3-cd)pyrene 330 ND ND
ibenzo(a,h)anthracene 330 ND ND
_nto(ghi)perylene 330 ND ND i
enzyl Alcohol 660 ND ND

= Compound was detected in the blank.

31 I



Priority Pollutant Analysis Page 3 of 5I Base Neutrals - SW 8270
Matrix: Soil3 (continued)

late Received: August'31, 1988 Work Order: 932

hte-Reported: December 7, 1988 Job Number: ORO0l

r- ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab--Number: 88082200 88082201

.Fmple No.: DANGB-3SG-D3-SSI DANGB-3SG-D3-SSIA
5te Sampled: 08-31-88 08-31-88
ime Sampled: 11:55 11:58

-ate Extracted: 09-10-88 09-10-88
Nte Analyzed: 10-19-88 10-19-88
ercent Moisture: 8 8

*ompound Detection Analytical Results
5Limits (dry weight)

ug/kg ug/kg ug/kg

zetophenone -*ND ND

tniline -*ND ND
4-Aminobiphenyl -*ND NDI -Chloroani-line 660 ND ND
-Chloronaphthalene -*ND ND

Dibenzofuran 330 ND ND
- *-Dimethylaminoazobenzene -*ND ND

-31~-Dimethylbenz(a)anthracene.-*N ND
a-,a-Dimethylphenethylamine -*ND ND
~iphenylamnine -*ND ND
, 7,2-Diphenylhydrazine -*ND ND

Ithyl methanesulfonate -*ND ND
3-methylcholanthrene -*ND ND

1jty methanesulfonate -*ND ND
*-Methylnaphthalene30NDD
!-Naphthylamine -*ND ND
~-Nap-t hylamine -*ND ND
j-Nitroani-line 1600 ND ND
.3-Nitroaniline 1600 ND ND

~-Nitroaniline 1600 ND ND
=U-Nitroso-dinn-butylamine -*ND ND
2 -Nitrosopiperidine -*ND ND
Pentachlorobenzene -*ND ND

-*entachloronitrobenzene -*ND ND

Ehenacetin -*ND ND
2-Pi coline -*ND ND

__ 'rnmde ND ND

_joi,-2,-4,5-Tetrachlorobenzene -*ND ND

IEPA has not yet determined detection limits for these compounds.
3=Compound was detected in t.1he blank.

I 3jt15~



Priority Pollutant Analysis page 4of S
Pesticides and PCBs - SW 8270

Matrix: Soil

ate Received-: August 31, 1988 Work Order: 932
-ate Reported-: December 7, 1988 Job Number: ORO0l

): ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
-3dress: 710 S. Illinois Aye, Suite F-103

Oak Ridge, TN 37830

atb Number: 88082200 88082201
ample No.: DANGB-3SG-D3-SS1 DANGB-3SG-D3-SSIA
aite Sampled: 08-31-88 08-31-88I
lIme Sampled:- 11:55 11:58
ate Extracted: 09-10-88 09-10-88

ate Analyzed: 10-19-88 10-19-88I
Brcent Moisture: 8 8

3mpound Detection ANALYTICAL RESULTS
Limits (dry weight) I
ug/kg ug/kg ug/kg*

i1pha-BHC -*ND ND I
amma-BHC -*ND ND
3Bta-BHC 660 ND ND

- ptachlor 3-30 ND NDI
-Elta-BHC 50-0 ND ND

- drin 30ND ND
eptachior-epoxide 3-30 'ND ND

adosulf an I -*ND ND
ieldrin 500 ND ND
,4'-DDE 1000 ND ND
adrin -*ND NDI
adosulfan II -*ND ND
,4'-DDD 500 ND ND
,4'-DDT 8-30 ND ND
adosulfan Sulfate 1000 ND ND
adrin aldehyde -*ND ND
::drin Ketone -*ND ND
ilordane 2000 ND NDI
ethoxychlor -*ND ND
D xaphene 2000 ND ND

r oclor-1016 2000 ND NDI
-oclor-12-21 2000 ND ND
roclor-1232 2000 ND ND
roclor-12-42 2000 ND NDroclr-128 2000 _D N
roclor-124 2000 ND ND
roclor-12540 2000 ND ND

EPA has not yet determined detection limits for these compounds.5

Compound was detected in the blank.3

3jIU



Priority Pollutant Analysis page 5 of 5
Acid Extractables -- SW 8270

Matrix: Soil

l ate Received: August 3 .1, 1988 Work Order: 932
Date Reported: December 7, 1988 Job Number: ORO0l

I OR-: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address:710 S. Illinois Aye, Suite F-1033 Oak Ridge, TN '37830

Sab Number: 88082200 88082201
ample No.: DANGB-3SG-D3-SSI DANGB-3SG-D3-SSlA
ate Sampled: 08-31-88 08-31-88

Time Sampled: 11:55 11:58Ilate Extracted: 09-10-88 09-10-88
ate Analyzed: 10-19-88 10-19-88
Percent Moisture: 8 8

lompound ------ --- Detection ----- ANALYTICAL RESULTS -------
Limits (dry weight)
ug/kg ug/kg ug/kg

~-Chlorophenol 330 ND ND
2-Nitropheno. 3-30 ND ND

Thenol 330 ND ND
3 ,4-Dimethylphenol 330 ND ND
2,4-bichioropheno'. 330 ND ND
1 ,6-Trichlorophenol 330 ND ND

3 Chloro-3-methylphenol 660 ND ND
,4-Dinitrophenoi, 1600 ND ND

2,6-Dichiorophenol -*ND NDI -Methyl-4,6-Dinitrophenol 1600 ND ND
entachlorophenol 1600 ND ND
4"Nitrophenol 16009 ND NDI enzoic Acid 1600 ND ND
.-Methylphenol 330 ND ND
3-&4-Methylphenol 330 ND ND

_,3,1,6-Tetrachlorophenol -*ND 
ND

,5-Trichiorophenol 330 ND ND

Analy st'. Laboratory Supervisor

IEPA has not yet determined detection limits for these comp~ounds.
B =Compound was detected in the blank.

-1 OTE: Samples are discarded 30 days after resuljts are reported unless
other arrangements are made. Hazardous samples will be returned
to client or disposed of at clientC expense.

I3



ENGINEERING SCIENCE page I of 5
Priority Pollutant Analysis
Base Neutrals - SW 8270

Matrix: Soil

ate Received: August 31, 1988 Work Order: 932
ate Reported: December 7, 1988 Job Number: OR001

DR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
1dress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830 I
Rb Number: 88082202 88082203
ample No.: DANGB-3SG-E3-SS1 DANGB-3SG-E3-SSIA
ate Sampled: 08-31-88 08-31-88 I
ime Sampled: 12:00 12:00

ate Extracted: 09-10-88 09-10-88
ate Analyzed: 10-19-88 11-23-88
ercent Moisture: 10 9

Dmpound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

,3-Dichlorobenzene 330 ND ND
,4-Dichlorobenzene 330 ND ND
Bxachloroethane 330 ND ND
is(2-chloroethyl)ether 330 ND- ND
,2-Dichl-robenzene 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
Itrobnzene 330 ND ND
3ophor'ne 330 ND ND
aph halene 330 ND ND
is(2-chloroethoxy)methane 330 ND ND
-Chloronaphthalene 330 ND ND
Bxachlorocyclopentadiene 330 ND ND
:enaphthylene 330 ND ND
:enaphthene 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 1500
-Nitrosodiphenylamine 330 ND ND
-Exachlorobenzene 330 ND ND

= Compound was detected in the blank.

3118



Priority Pollutant Analysis pag-e 2 of 5I Base Neutrals - SW 8270
Matrix: Soil

*I (continued)

Date Received: August 31, 1988 Work Order: 932
I ate Reported: December 7, 1988 Job Number: OR001

FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Iddress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

:lab Number: 88082202 88082203
ample No.: DANGB-3SG-E3-SSI DANGB-3SG-E3-SSIA
ate Sampled: 08-31-88 08-31-88

Time Sampled: 12:00 12:00Ilate Extracted: 09-10-88 09-10-88
ate Analyzed: 10-19-88 11-23-88
Percent Moisture: 10 9

iompound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

----- ---------------------------------------------------------------------
inenanthrene 330 ND ND
Anthracene 330 ND NDI ibutyl phthalate 330 ND ND
luoranthene 330 ND ND
!-Chlorophenyl phenyl ether 330 ND NDI yrene 330 ND ND
utyl Benzyl phthalate 330 ND ND
is-(2-ethylhexyl) phthalate 330 ND ND

Chrysene 330 ND NDI -Bromophenyl phenyl ether 330 ND ND
enzo-(a)anthracene 330 ND ND

Di-n-octylphthalate 330 NO ND
enzo(b)fluoranthene 330 ND ND
enzo(k)fluoranthene 330 ND ND

Benzidine 2000 ND ND
i4,3'-Dichlorobenzidine 660 ND ND
*enzo(a)pyrene 330 ND ND
ndeno(1,2,3-cd)pyrene 330 ND ND
Dibenzo(a,h)anthracene 330 ND NDi enzo(ghi)perylene 330 ND ND
-enzyl Alcohol 660 ND ND

I = Compound was detected in the blank.

I



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

Matrix: Soil
(continued)3

ate Received: August 31, 1988 Work Order: 932
ate Reported:. December 7, 1988 Job Number: OR001

or: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Jdress: 710 S. Illinois-Ave, Suite F-103

Oak Ridge, TN 378303

.ab Number: 88082202 88082203
ample No.: DANGB-3SG-E3-SSI DANGB-3SG-E3-SSIA
ate Sampled: 08-31-88 08-31-88
ime. Sampled: 12:00 12:00
ate Extracted: 09-10-88 09-10-88
ate Analyzed: 10-19-88 11-23-88
ercent Moisture: 10 9

ompound Detedtion Analytical Results
Limits (dry weight)I
ug/kg ug-/kg ug/kg

cetophenone -*ND ND
iiline -*ND ND
-Aminobiphenyl --*ND ND
-Chloroaniline 660 ND ND3
-Chloronaphthalene --*ND ND
ibenzofuran 330 ND ND
-Dimethylaminoazobenzene -*ND ND
,12-Dimethylbenz-(-a)anthracene -*ND NDI
-,a-Dimethylphenethylamine -*ND ND
iphenylamine -*ND ND
,2-Diphenylhydrazine -*ND NDI
thyl methanesulfonate -*ND ND
-Methyicholanthrene -*ND ND
ethyl methanesulfonate -*ND ND
-Methylnaphthalene 330 -ND ND
-Naphthylamine -*ND ND
-Naphthylamine -*ND ND
-Nitroaniline 1600 ND ND
-Nitroaniline 1600 ND ND
-Nitroaniline 1600 ND ND

-Nitros6-di-n-butylamine -*ND NDI
-Nitrosopiperidine -*ND ND
enttachlorobenzene -*ND ND

-entachloronitrobenzene -*ND ND
henacetin -*ND ND
-Picoline -*ND ND
ronamide -*ND ND

,2,4,5-Tetrachlorobenzene -*ND NDI

- EPA-has not yet determined detection limits for these compounds.5

=Compound was detected in the blank.1



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

Matrix: Soil

ate Received: August 31;' 1988 Work Order: 932
Date Reported: December 7, 1988 Job Number: ORO0l

I R: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Aye, Suite F-103

-1 Oak Ridge, TN 37830

Lab Number: 88082202 88082203
m rple No.: DANGB-3SG-E3-SS1 DANGB-35G-E3-SS1A
te Sampled: 08-31-88 08-31-88
nie Sampled: 12 : 00 12 :00

Date Extracted: 09-10-88 09-10-88

t te Analyzed: 10-19-88 11-23-88
rent Moisture: 10 9

opudDetection ANALYTICAL RESULTS

Limits (dry weight)

_amma-BHC -*ND ND
Beta-BHC 660 ND ND
*eptachlor 330 ND ND
Uelta-BHC 500 ND ND
Aidrin 330 ND ND
~eptachior epoxide 330 ND ND
Undosulfan I -*ND ND
lieldrin 500 ND NDa -,4-'-DDE 1000 ND ND
ndrin -*ND ND
Adostulfan II -*ND ND

4-,*'-DDD 500 ND NDI ,4'-DDT 830 ND ND
ndosulfan Sulfate 1000 ND ND

Endrin aldehyde -*ND ND
_.ndrin Ketone -*ND ND
Ehlordane 2000 ND ND
1'ethoxychlor -*ND ND

Toxaphene 2000 ND NDIroclor-1016 2000 ND ND
Iroclor-1221 2000 ND ND
Aroclor-1232 2000 ND ND
-Iroclor-1242 2000 ND ND
3roclor-1248 2000 ND ND
7roclor-1254 2000 ND ND

tfoclor-1260 2000 ND ND

I-EPA has not yet determined detection limits for these crmpounds.

I Compound was detected in the blank.

3 3121.



Priority Pollutant Analysis page 5 of 5
Acid Extractables -- SW 8270

Matrix: Soil

;te Received: August 31, 1988 Work Order: 932
atte Reported: December 7, 1988 Job Number: ORO0l

): ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
ldress:710 S. Illinois Aye, Suite F-103

Oak Ridge, TN 37830

ab Number: 88082202 88082203
ample No.: DANGB-3SG-E3-SS1 DANGB-3SG-E3-SA
A~te Sampled: 08-31-88 08-31-88
ime Sampled: 12:00 12:00
a2te Extracted: 09-10-88 09-10-88
ate Analyzed: 10-19-88 11-23-88
;rcent Moisture: .10 9

Dmpound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

-Chiorophenol 330 ND ND-- -- -- -- -- -- -- - -- -- -- -- -- -
-Nitorophenol 330 ND -ND

aenol 330 ND ND
,4-Dimethylphenol 330 ND -ND
4-Dichlorophenol 330 ND ND
,4,6-Trichlorophenol 330 ND ND
-Chloro-3-methylpheno! 660 ND ND
,4-Dinitrophenol 1600 ND ND
,6"Dichlorophenol -*ND ND
-Methyl-4,6-Dinitrophenol 1600 ND -ND
entachiorophenol ;600 ND ND
-Nitrophenol 1600 ND ND
enzoic Acid !.600 ND -ND
-Methylpkienol 330 ND ND
- & 4-Mthylphenol 330 ND ND
,3,4,6-Tetrachlorophenol -*ND ND
,4,5-Trichlorophenol 330 ND ND

Anay 1/ Laboratory Supervisor

Z PA has not yet determined detection limitz for these compounds.

=Compound was detected-in. the bla,,tk.

)TE-: Samples are discarded 30 days after results are reported unless
other arrangements are made. Hazard3ous samples will be returned
to client or disposed 6f at client expense.



3i TE:TATIVELY IDECTIF:ED CD?.:POU;;S 3-?-- T7*

L b'Z : ~ Contract:______ _______

Lab Code: Case No.: ' SAS No.: SDG No.:

E Matrix: (soil/water) b5!0;/ Lab Sample ID: 8o8, -2-zo3 g,

Sample wt/vol: O (g/mL) Lab File ID: E 51A3

3 Level: (low/med) )- Date Received:

t M~oisture: not dec. ~ dec.___ Date Extracted:_____

Extraction: (SepF/Cont/Sonc) S- nC Date Analyzed: IS/zo/ !

I! GC Cleanup: (Y/N)JL pH: Dilution Factor: /

Number TICs"found: S -" (ug/L or ug/Kg) -" -'

II CAS'-NUMBER COMPOUND NAME I RT " EST. CONC. Q I
-- -- -- -- -- -- ----------

2 . I I I I
3. I l.L j ' 530 I_ 1
4. ,i-__, ! / 00 I -- !
3. ..._ I F 1 I " I

7. 1 1. / I . 7/0 I I3 I 8. [__ __ _ _ ... - l ..., ....I oo I _ __I

I 1 . __ _ _ _ _I_ _ _ _ _ _ _ _ _ _ _ _ _ _ *I. '_. I
Sl. I__ I1 2. I I

13. i. .
14.l-ul 1. ______f___________I _______ __ _

16. I
17. I__I18 -" _ __ _ I ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _

19. I
20. I__
22. I___S I 23. •__________ . .. ........- . I -

24. I
25. _ _I26. _____i_____________I_____I l____ __

27. I I
29. I I

FORIM I SV-TIC 10/86
3 1. 2 3



IF NA*:Z. . .

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS I-i- 3 '' I

Lab Name: -c; c6.- Sc 7=- .e Contract: i i

Lab Code: Case No.: - SAS No.: SDG No.:

Matrix: (soil/water)$ LL Lab Sa..;!e ID: _8_ ,_____

Sample wt/vol: 3o (g/L)_ Lab File ID: E5 3

Level: (low/med) kgW Date Received: 31/
% Moisture: not dec.' _dec. Date Extracted: _'-/____

Ex-.raction: (Se.F/Ccnt/Sonc) Sor Date A.a.: zed: * 1/2 11

C-PC Cleanup: (Y/N)A pH: Dilution Factor: .

CONCENTRATION UNITS:,
Number TICs found: Z (ug/L or ug/Kg)

I j I -I
CAS NUMBER I CO.POUND NA.M:E RT EST. COI;C. I Q I

*3 r

1 1. I___,_____-_I 7A ____ _'__ !__ j1!I 2. I __ __ __ __,_I I ___ ___.. _ I __ II 3. ___ __ _ 1_ ". ___ ___ __I__,___ ___ ___ I ___ 1

4. 64 6., ! _ _ _ . I
S. I_ .;, I 5,o I' I
6. I 6.€ I 1_ _ I
7. I[ [ €
I_ _ _ __ _ _I _ _ _ ___.__ _ _ __ _ _ _ It .aI'~ t. ..o__ _ I

I s,.._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I . .,i I /voo I _
I O.. ________I____________ ..I Y,' i ___________ __ 1_

I 10. _I__4. I 7.- I
_2._I .__._,-_ __________1

! 13 . 9 -1, /4€
! 14. _ __ _ _ _"_'- I_,,,__ _i

15. _ ., , _ _ _ _ I
13. _ . ;. I _ I

1 14. 7. I . I 8c I _ II1 58. I__ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ ! 3o.=s I ___. _ __ ___I,_ _ I

I 17. _______If! ., _I1

I 13o. _______ ______ ________ I .7..2_ I 5Ito I __ I
I 19 ._ I _.___ I
I 22. I ,;,- I'_/__ I
I 23. I I I
i --22. _ _ _ _ _I_ _ _ _ _ _ _ _ _ _ _ ,- I_ __I

1 23. __ _ _ _ _ _ _ _ _ _ _ _ _ _ I _ _ _ __ _ _ I_ _
I -7. -I I

_ _ _ _ _ _ _ _ I _ _ _ _ _ _ _ _ _ _ _ I_ _ _ _ _ _ _ _ I
I 29. I , I] 30. I• I123 I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I

I SV-TIC .1C/0
FORM 2 24



IF EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS I Ir - ?.
nQpjepn________e Contract:_ __ _____3 Lab Nae:_____A____

Lab Code: .Case No.: -___ • SAS No.: SDG No.:

I Matrix: (soil/water)5 Lab Sample XD: 8?)/93 Z4

Sample wt/vol: (g/mL) ;, Lab File ID: 6
Level: (low/med) low Date Received: 6 3 (- ,.?

Moisture: not dec. , dec. Date Extracted: r-'
Extraction: (SepF/Cont/Sonc) nic- Date Analyzed:

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

CONCENTRATION UNITS:/
Number TICs found: (ug/L or ug/Kg).-

I .I I
3 CAS NUMBER COMPOUND NAME I RT EST. CONC. I Q I

I I
•~~3 1 -- 1 "-o.2. 1 430 l .. 6....I I3 13. _______ _______________ 3O I

7.
I ____q..__l I 4.,9 I J .1 _

5. _I I I'4 , _ I
I 7o. -& , Z .- I .- -)-I-
I 8.,.57-/---, . , jf 10 .1r1

I I 4. _ _._. ,L I o/
I 10. qc ___

16.
.7.•
18.
19.

i 20.
21.-
22.23. I

25. I
26.II._ _

27.28. !_ _

29. I_ I
30. I I

" FORM I SV-TIC 1/87 Rev.

71_ _ _ _ _ _ __ _ __ _ _ _ _



IF -1 "SP1 "'

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 3
TENTATIVELY IDENTIFIED COMPOUNDS V>3--?n0.I

Lab Name: Contract: I _

Lab Code: Case No.: _ SAS No.: SDG No.:

Matrix: (soil/water) $ _ Lab Sa.-pe ID: 9.qf 3
Sample wt/vol: 3o (g/mL)_ Lab File ID: ___0_ U
Level: (low/med) 1pW Date Received: __3/-_

% Moisture: not dec. ____ dec. Date Extracted: 00

E:.:tct ion: (SerF'Ccnt/Scnc) . Date Analyzed:

GPC Cleanup: (Y/N)A pH: Dilution Factor: I
CONCENTRATION UNITS:,.

Numer TICs found: L (ug/L or ug/Xg)

S CA':S N,%UMVBER CO..ON A.EI RT EST. CONC.
I

S 2. I D
3. ,. I .D, I RT S. O I RI1 4 ~~L ~ ~t-1''---L " i. i 1 0e I "

I 5. I __________________II .___1I __ _ __ _I. ___ _,__ ___ .' "---" _____I

I 4. I II 5._ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _0,_ __ _ __ _ _ I __ __ I
I !! __ _ _ _ _ _ II .L k S I _ __

i 7z. :__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - 7 ~ _ _ _ I _ ._

1!3. _ I.o_ I

I 4. ___ I
! 10. __ _ _ _ _ _ _ _ __, _ _ __ __ __

I-. , I I- I
:_7., _ _ _

I112o. . . ..._ _ I._ _ _ _ _ I _ _ _"__ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _. _ _ _ _ _

_ _ _ _ _ I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I 2A.__ __ _ I __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _IiU

22. _ I
[ 23.I

I 17. --" __ _ _ _ _ _ _ _ _ _ I_ _ _ _ _ _ _ _ _ _

- 29 . I _ _ _- I
! 2_0, .. ... 10./86I



_ ~ ez C -- __ ---- - - - _ _ _

5 La.b C Ide: Case No.: _ _ SAS No.:_ __ SOG 1;-.: _ __

Yti:(soil/w~ater) 5__1__ lab SA'.-:e ID: 8808A.t,9q

.pan-Ie 30 (g/mL) Lab FIeD: F= 5-1

3 Level: (1ow/med) .k..Date -Re:eiv,/ed: 14y___

% Xis~r n nct dec~J ~ de. ____Date F:.::azted: _____

raczion-i (Se: C-.c rc Date rk-a:::yed: 8

[U -; Clea~.U6: (Y IN Di 1 utic n-actor: /

* . -~e ICs fc*.n: uj (t/L o:

I~~~NAX cKsl'~Rc:~~ ~>E~ EST. C--.'::.

V . 7-t43 -I- %
I.______ I- t____~

63 ; c z ____________ --- I-__ __ _ __ _ _ _ _ _ _ _ I I 7
i 7 .. _ _ _ _ _ _ _ _ _ I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _-_

______________~~~~~~~~~~~~J) I ______ _________ Ijj....., Ae
I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ) 00 1)_____ 1______ t_______ _____

_________~~~~~~ __ _ _ _ _Q__ _ _ _ I3 "7 6o O I

7. 17.__ __*

FOR I ''-



IF EPA SA.YLEJ..
SEX:VOLATILE ORGANICS ANALYSIS DATA SHEET

TEN'TATIVELY IDENTIFIED COMPOUNDS IQ-&- 3 -

Lab Name: 9c,-mcm e Contract: I 4 q- 5  'qi

Lab Cede: Case No.: SAS No.: SDG No.:

Matrix: (soil/water) Lab Sample ID: 8808AO L

Sample wt/vol: 30 (g/mL)__ Lab File ID: E5 */

Level: (low/med) l6iC Date Received: 3I /

% Moisture: not dec. 5k 10 dec. Date Extracted: _/___ "_I

Extraction: (SecF/Cont/Sonc) _5_ ki Date Analyzed: / o t,

GPC Cleanup: (Y/tl) Al pH: Dilution Factor: /

CONCENTRATION UNITS:
eTiCs foun __: 1- (ug/L or ug/xg)

I j I 'I I
I %*,--.._:. CO:.:POUND N;UME RT j EST. CONC. I Q I

- - - ----- ~ i4l~.~. --------= j - --

I2. I '

5. __, I " I / eo I II ,6. ______ _____ I. / o I II__
I 7. 7g-3:L-s- Jr,2_- _____,, ________ ____ i. 3 i __ i

I 10. __ __ _ __ _ _______ __ _ _.___ _ __ _ I __ _ _ __ _ I __ 1

11. _ . ?30 I.I
I 12.__ _ _.___ _ ____ _ _ _ _I j....I

It 13 400 l ol___ ___-___.__ __,__ _,,_ _ __ _" I.. 37 I _,_
I115. ________II .t I ,g0  I _ I_

I 16. __ _ _ __ _I__ _ _ ___ _ _ _ _ _ _ _ 3 ,S' I _ __

I 19. I
120.

12.
S2-2.,
I23.

t 25.i
1 26.
I27.

1 :l 21 . _ _ _ _ _ I_ _ _ _ _ _ _ _ _ _ _ _ _ I .... __ _ I_

129. I _
30. I __I

31-P ORMI_ I __10/I_

123 _ ___ __ _FO__ __ ___ __ ___ _- _I _ _ __ __o/__ __ ___



IF EPA SA.PLE N:.
SEMIVOLATILE OR.:A.iCS ANALYSIS DA7A SwHEET_ _

TEA .TATI.ELY IDE1'TIFIED COMPOUNDS !J L[..3

Lab Name:- W CAotat _ _ __ _ _ _ _ _ _ _

I Lab Code: Case No.: / SAS No.: SDG 11o.:

Matrix:-(soil/water) S/ Lab Sample ID: 9808--i 7

3 Sample wt/vol: 3o (g/mL). a Lab File ID: E7-

Level: (low/med) G-i. Date Received: ____/-_

I % Moisture: not dec. ___ dec. Date Extracted: _ /___3 Extraction: (SepF'ContiSonc) 5Date Analyzed:

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

CONCENTRATION UNITS:N.-m*-er TiCs found: /8(ug/L or ug/Kg) L /

.COPOUND NAME J RT I EST. CONC.

- - I I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I 9. I . I )&M I I
1ll . 9I 1,__ I 's

1 . .3I s I 5,,ooo I I

I1 . _ _ _ _ _I_ _ _ _ _ _ _ _ _ _ _ I :73 I f I ___

1 . 6I3- 1 !.80 1 1

3 1 . __ __ _ _ _. _ _ __...___ _ _ _

7. I D__ _ __0l I _ _ _ i

I 10. I ____.________ r

i 19. I_ _ _ I__ _ _ _ _ _ _ _ 1 , _ _ _ I ,,._ _ _ _ _ _ _ ,

in I 22. __ _ __ _ __ __ _ __ _ __ _ __ _ _ I _l. _ __ ___I"__7342 . ~ I ___ __ ___ __,__ _7__ __ _ _ ___ ___ __--__

15.Ii, .' 1 .,

1 6. 33I_5 I I _-

1 . 3757,I I __. __,,-._

129. I I

128. __ _ _ _I_ _ _ _ _ _ _ _ _ _ I_ _ __I _ _ _ _ _I_I I 2i. __ _ _ _I _ _ _ _ _ _ _ _ _ _ _ _ __I _ _ _ _ _I_

22. I ," I23.I

26.I
27.

I FORM I _ _ _ _ 10/_1 319 OR. •VTI 10I



SU-.IVOLATILE ORiAXICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS I-A-v.X -3-

* I
Lab Nze: Ian4m /ie, 56!eheea, Contract:_ ___ _____

Lab Code: .Case No.: ____ SAS No.: SDG No.:

M~atrix: (&oil/water).~i Lab Satple ID: 89 1610

Sample vt/vol: S0 (g/L)._ Lab File ID: 06 07

Level: (low/med) 1,0 Date Received: 31 __ V_

SMoisture: not dec. I~/ec. Date Extracted:________

Extraction: (SepF/Cont/Sonc) Date Analyzed: 113 8
GPC Cleanup: (Y/N)L pH: Dilution Factor: I'

CONCENTRATION UN$ITS:,
Number TICs found: J (ug/L or ug/Kg) 4 .L3

I CAS NUMBER COMPOUND NA% Z RT EST. CONC. Q

I 1. I L , I .:'z. I ,I

1 2. _ I . I _ __ __ _II
3. 34,8 I? K. 380 _

6. f*.I I-, I0 0. to ,I7. ______I I." ,¢ I ": oI

7!.I .. 'i___ _,__'_,II i __ __ __ ._ . _ _

s . _ _ _ _ __ I

9 . I2,17
ne.II 1 . __ _ _ _II A %.~

Ill. I___I~3 _

12. I

13.

16.

20.
21.
227.

28.
S29.
130.

FORM I SV-TIC 1/87 Rev.

31,30



S:v '.'.;-:A 1 -1 E CF L AN'; CS "". .. ..'A "' ....

- .. AT. .LY IDE;TIFIED CO' -

LibC~mtr-!:t: 1J9S

________ ______ SAS n.:_ __ SD . ____

L.ab Co_.-.e: ___,_____ -__ C_ nt__-_:_ _ __ _

Lab Code: Case N;o.: _ __ SSDG ._;_,.

3?atrix (soil/ater)$~ Lab Saz.-'-- ID: 8O~7
Sample wt/vol: 30 (g/rnL)_ Lab File ID: 0

Level: (low/red) k Date Received: ______

Meist.re: nc. dec. /3 dec. Date E:-racted: _ -/___

on-,r: S C C.tS:c C) Date Anal:zed: /o/__/ _

G-C Cieanuc: (Y/:P)A p?: Di1ut.i- 'Factor: /

3 CC'E TRTC P CM :TSj

.ICSr TIs f:-.d: L. ( - A o

C- ' ,VCL ,s .,o":
-----------------------------------------------------

86 1I j.IIs,_ /ooo I ___

" 3.| _ a CL. j-300 "____ji !I: " iI 6. J 5IsOo I "_ :I

I_._ " I_~_,-- 1 I 0 0 1 t

IA

6 O .. __ _ _ _ _ _I_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I i O I --_ __1

__,__ ___.__,_ __-__ __ __ J3,0.0t I r 1 __ _

he.iep , I w , : __ _ __ _ _ __ _

-l I -:. __ _ _ _ 4i .44~QqI .~ tI /5 I ! _

- __________I __I:

01 . _ _ _ III
______.__I A I I I_ _

'U _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I : I "

_ _ _ _ _ _ I _ _ _ _ _ _ _ _ _ _ _ _ I _ _ _ _ I _ _ _ _ _ _ I _ _ I
_ _ _ __- -_ _ _ _ _ _ _ _ _ _ _ _ _ I _ _ _ _ _ _ _ _ _ I _ _ _ I

__1_22 .___ I ' I I_ _ _ _ _ _ __._ I _ _ _ _ _ _ _ _ _ _ _ _ _ _ I _ _ _ _ _ I _ _ _ _ _ _ _ I _ _

1-- 22" . . I _ _ _ _ _ _ _ _ _ _ _ _ I__ _ _ I_

1 23 . _ _ _ _ _ I _ _ _ _ _ _ _ _ _ _ ,__ _ _ _ _1_ _ I _

I 0_._ _ _ _ _ I I _

1 i .3 o3 i___ _ I __ __1__ __ _ _ _ __ _ _ __ _ _ _ __ _ _ __ _ _

--- _ _ _ __ __ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _ I _ __ _ _ _ __ _ ____I

FO : SV-T:C 3j31 C,'.



tIF :. A r- i .- _ :- :._

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATI%'ELY IDENTIFIED COMPOUNDS I7Or -$J3$-

Lab Name: - , -..- A-- .- C.e Con'tract: I I

Lab Code: Case No.: __2_ SAS No.: SDG No.:

Matrix: (soil/water)$0; Lab Sample ID: 813082a-oo

Sample wt/vol: 3) (g/mL) C Lab File ID: E50 g~I

Level: (low/med) lpL Date Received: __
"

___t_-_"

% Moisture: not dec. dl~ec.--__ Date Extracted: I
Exzraction: "(SepF/Ccnt/Sonc) _____ Date Analyzed: W/9

G.-C Cleanup: (Y/N). pH: Dilution Factor: /

CONCENTP.ATICN UNITS : #,*
!.-,bar TICs found: ;,V (ug/L or ug/Kg)

C. G.S "NUM.BER COM'POUND N!E RT I EST. CO,;C. I Q
----------------------------... ....

2. 44 (A I Yo __
3 . ,__ _ . I- I

6._ _ _ _i ! 's-o I___
1 7. 36o _._____oII 5. I___ ____ ___ _ I ____ _,____ I

I S. _Ii. ? /1 IA
I o. 1 {I.80 I _
I 9. _50.. j3, I__

i 12. __4.. , i 58 I__
13. _ I6. I 33o I

I 15. _ I.L _ II _
!16 __ _ _ _I,__ _ ___.____-_ ...___ I _

113.~A4 q I __17.

i 19. 3sI ___ .>1 , i _ o-a _ _
I 20. 3A, 6L. I • [_____

121. 1 I
122. ,' , 4I12.____ ________ I __._I I___ II
125. I___

i1 26. _____I___________I___ ____ __I__ I
I127. I__ _________I___I___ __ I _i

128. Ix.__
1 29. I_
I30. __ 7

FORM I SV-TIC 3132 10/6 1



SEMIVOLATILE ORGA.NICS A.*ALYSI.S DATA SHEET
TENTATIVEZY IDENTIFIED COMPOUNDS I-,JG - 3S&- I

Lab Name: _-_ 5_ -e. _C Contract: -4) 2" 5IA I

Lab Code: Case 1o.: SAS No.: SDG No.:

I Matrix: (soil/water)S Lab Sa..-le ID: 880 .zot

i Sample wt/vol: 3 0 (g/mL)_ Lab File Ir): E5ID

Level: (low/med) W Date Receiied: _____--___

I Moisture: not dec. dec. Date Extracted: __0_ _

Extraction: (SepF/Ccnt/Snc) ___ Date Analyzed: am

GC Cleanup: (Y/N) pH: Diluticn Factor:

CONCENTRATION !:'ITS:
:unber TICs found: :I (ug/L or ug/Xg)

CAS :CMBER COMPOUND NA.E RT I EST. CCNC. Q II ---
1 2. 14 ,-_I I.I t I

- 12 . ______ _______________I 3-.,- I 3 .o __1

! 6. I_____I___- 11
I' _ ____ ___ _____ __,

I ! 1 S! . __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 4..., ... I ,2oc i_ _ _

I_ _ _ _ _ _ _._ _ _ _.__ _ _,_ _ _ _ _- _ _ _ I

122. __ _ _ I_ _ _ _ _ _ _I k .

I 13. I

in i 2 .,14. 32, M

20. 1__ _ A-0 I ~ 9 _

2-I118 _ _FORI ___I___ __ V-T_I 3133s ].___

11 2. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

223. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I _ _ _ _ _ _ _ _

I 234.__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _ _ __ _ _ _ _ _ I_ _ _

2 SO_ ._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 9 . ___________________ _______________________ _______________________________________ ______________

30._ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _

3FORM I SV-TIC 3183 10/86



IF E=A S .:?.E :..
SEMIVOLATILE ORGANICS ANALYSIS DATA SHiEET

TENTATIVELY IDENTIFIED COMPOUNDS 5 -
Lab Name: - , ,.-- Ccntract:

Lab Code: -Case No.: SAS No.: SDG No.:

Matrix: (soil/water)$ Lab Sa.ple ID: 8 8 0&2_rb2

Sample wt/vol: 30 (g/mL)_ Lab File ID: E_511

Level: (low/med) W Date Received: 9_-_:2

% Moisture: not dec. i0  dec. Date Extracted: cf-to-

E:rac:ion: (sepF/ccntlScnc) Son_ Date Analyzed: 1M a?

GC Cleanup: (Y/N)_ pH: Dilution Factor:

CONCENTRATION U NITS:,
N :u ber TICs found: J7 (ug/L or ug/Kg)_P

- , I IiII
C .'.s NUMBER I COMPOUND NME I RT EST. CONC. Q

- - - - - - - - -- - -I I
2.

2 . I__. _._ _...7_1

13. I__ _ _ _ _ __"_ _ I
I 4._ 6 . . .c . ___

15. _ i , I ,S'. I ___6 . ________ ._____-__. I__
7. _ _._ _ , _ _ _ _ _ I1 . ,__ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ ,2. L .. I .. t I._ __

I . ______II -I . 7 I. /ooI __

I 1. ______ __.I II 3 I _

12. __ _ __ ____.___ I
2. _ .I .... j . ,

114. _______ I I33 - I 43cvI _113. _ _ _ _ , :' ,_,____,__,..-_ I ,7 , :4

I 16. __ _ _ _ _ __ ___ -___ ____ ___ _ , I #I _7 . I __

I 1.- I________

20. I
21.
22 , --

123. _____I _ _ _ _

2-.I 26. _ _ _ _ _ I_ _ _ _ _ _ _ _ _ i_ _ _ _ _ _ _

28.

29. _
30.

FORM I SV-TIC 3184 10/86



SEMIVOLATILE OPGA:.CS A _S ..... S DATA SHEET_3 TENTATIVELY IDEINTIFIED COI':POU;DS

Lab Name: c ee- Sc e-c Contract: _ _ -S$IA

Lab Code: Case No.: ?_ SAS No.: SDG No.:

-Matrix: (soil/water)____ Lab Sample ID: ______03

Sample wt/vol: 30 (g/mL) Lab File ID: SO3 !

Level: (low/med) _ _ Date Received: &'3/-&

% Moisture: not dec. dec. Date Extracted: _ _ _

Ext-raction: (SepF/Cont/Sonc) S____ Date Analyzed: _I"_____

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

U CONCENTRATION UNITS
Number TICs found: - (ug/L or iig/Kg)

i I I*Er~CA. -UMBER COMPZU.'D NAME I RT EST. CONC. Q

t 2.________ I
3. _ _ _ _ _ _ _ __ _

4. .. . . .. . . . "===___ _ __ __ _ __.... ...... .. L .. I= = =

4. __-I___' I t OI --

7. I_ 1416,- ._ ___6. __ _ _ __ _ I .. ,'- I ,=>0 I ____-.

7. ___I_._"____I- !. _____ _ 1__ -3, I . ." i.I 2-..J I 2So I
! !I _.-._---_-. -_, -II _----

10. ,L,, .V=,L.,,I S! C 0 I____
1.. -o-3 . . Is I -. &,,. .:_&00

S I 12. ,._,__,___o,_,_ II c__.__,_________I

12. c ? 4sI___. I ?"I__
15. 3I__

S16. __ _ _ _I_ _ _ _ _ _ _ _ _ _ _ _ __I __Ii , __ ___3 . _ __ __ _ __ _. . . ..___ __ _ !_ ..... ... •__ "__... ..._ , -.-
1.I7. __ _ _j_ _ _ _ _ _ _ _ _I_ ___ _f8I~ .~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___

I 26. I

128.

2 0.

FORMI I__ __ _SV-T_I __ _ _ _ _i0186

31._____I 22__

230.-_ _ _ _ -_ _ _ _ _ _ __ _ _I_ _ _ _ _ _

24.I ___
FOMI5.TC 08
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I
CASE NARRATIVE

QUALITY CONTROL RESULTS SUMMARY

QC REPORT NO.: BNA-S-0048-88
QC REPORT NO.: BNA-S-0048-88B

WORK ORDER NO.: 932

I
I
I
I
I

The first analysis of samples 88082193, 88082199 and 88082203
resulted in slightly low recoveries of surrogate spikes. These extracts
were -re-analyzed out of the extract holding time period. Acceptable
surrogate recoveries were obtained from these second analyses. The data
from the second analysis are reported.

8I I
I
I
I
I
I
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SEMIVOLATILE METHOD BLANK SUMMARY
4B

Job No.: Work Order No.:
Lab Sample No.:

Client: Lab File ID: -S7
Attn: Matrix: -o' j
Address: Level (low/med)-:

Date Analyzed: /o - ;O-
Time Analyzed: iy.9
Instrument ID:

Project: I Date Reported:

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

Sample Lab Sample Lab File Date of
Number ID ID Analysis
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Priority Pollutant Analysis
Base Neutrals - SW 8270

Miatrix: Soil

IDate Received: August 16, 1988 Work Order: 856
Date Reported: October 25, 1988 Job Number: OR00I

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

Oak Ridge, TN 37830

Lab Number: 88081883 88081884
Sample No.: DANGB'2-MW37-SS 1 DAN6B2-MW37-SS2IDate Sampled: 8-15-88 8-15-88
Time Sampled: 12:SS 13:28
Date Extracted: 8-25-88 8-25-88IDate Analyzed: 10-01-88 10-01-88
Percent Moisture: 14 11

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/k"g ug/1kg ug/kg

1,3-Dichlorobenzene 0NOO

I ,4-Dichlorobenzene 330 ND ND
Hexachloroethane 330 ND ND
Bis5(2-chloroethy!)eiher 330 ND ND
I ,2-Dichlorobenzene 330 ND ND
N-Nitrosodimethylamine 330 ND ND
Bis(2-chloroisopropyl)ether 330 ND NDIN-Nitrosodi-n-propylamine 330 ND ND
Hexachlorobutadiene 330 ND ND
1 ,2 ,4-Trichlorobenzene 330 ND NDINitrobenzene 330 N4D ND
Isophorone 330 ND ND
Naphtha-lene 330 ND ND
Bis(2-chloroethoxy)methane 330 ND ND

2-Chloronaphthalene 330 ND ND
Hexachlorocyclopentadiene 330 ND ND
Acenaphthylene 330 ND NDIAcenaphthene 330 ND ND
Dimethyl phthalate 330 ND ND

*2,6-Dinitrotoluene 330 ND ND
Fluorene 330 ND ND
2,4-Dinitrotoluene 330 N4D ND
Di-ethyl phthalate 330 ND NO
N-Nitrosodiphenylamine 330 N4D NO

Hexachlorobenzene 330 ND ND

I 3145



Priority Pollutant Analysis page 2 of S

Base Neutrals - SW 8270
Matri-x: Soil
(continued)

Date Received: August 16, 1988 Work Order: 856
Date Reported: October 25, 1988 Job Number: OR0OI

FOR-: ES:Oak Ridge/Duluth A1NGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 86081883 88081884
Sample No.: DANGB2-MW37-SS i DANGB2-MW37-SS2
Date Sampled: 8-15-88 8-i5-88
Time Sampled: 12:55 13:28
Date Extracted: 8-25-88 8-25-88
Date Analyzed: 10-01-88 10-01-88
Percent Moisture: 14 if
-- ----- I---------------------------------------------------------------
Compound . Detection ANALYTICAL RESULTS

Limits (dry weight)
ug/kg ug/kg ug/k'g

Phenanthrene 330 ND ND
Arnthracene 330 ND ND0
Dibutyl phthaiate 330 ND ND
F-luoranthene 330 NO NO
4-Chlorophenyl phenyl ether 330 ND ND

Pyrene 330 ND ND

Butyl Benzyl phthalate 330 ND NO
Bis(2-ethylhexyl) phthalate 330 NO ND
Chrysene 330 ND NO
4-Bromophenyl phenyl ether 330 NO NO
Benzo(a)anthracena 330 ND NO
Di-n-octylphthalate 330 NDNO
Benzo(b)fluoranthene 330 NO N4D

Benzo(k)fluoranthene 330 ND NO
Benzidine 2000 NO ND
3,3'-Dichlorobenzidine 660 ND ND0
BenZo(a)pyrene 330 NO ND
Indeno(1,2,3-cd)pyrene 330 ND N4D
Dibenzo(a,h)anthracene 330 ND N4D
Benzo(gh;i)perylene 330 ND ND
Benzyl Alcohol 660 NO N4D
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Priority Pollutant Analysis Page.3 of S
Base Neutrals - SW 8270

Matrix: Soil
(continued)

Date Received: August 16, 1988 Work Order: 856
Date Reported: October 25, 1988 Job Number: OR001

For: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88081883 88081884
Sample No.: DANGB2-MW37-SSI DANGB2-MW37-SS2
Date Sampled: 8-15-88 8-15-88
Time Sampled: 12:55 13:28
Date Extracted: 8-25-88 8-2S-88
Date Analyzed: 10-01-88 10-01-88
Percent Moisture: 14 11

Compound Detection Analytical Results
Limits (dry weight.)
ug/kg ug/kg ug/kg

Acetophenone NO NO
Aniline -- * NO NO
4-Aminobipheny] -- * NO NO

4-Chioroaniline 660 ND NO
l-Chloronaphthalene -- * NO NO

Dibenzofuran 330 ND ND
p-DimethylaminoaZobenzene -- * ND ND
7,12-Dimethylbenz(a)anthracene -- * ND ND
a-,a-Dimethylphenethylamine -- * ND NO

Diphenylamine -- * NO NO
1,2-Diphenylhydrazine -- * NO NO
Ethyl methanesulfonate -- * ND ND
3-Methylcholanthrene -- * ND ND
Methy! methanesuifonate -- 1 ND NO
2-Methylnaphthalene 330 ND NO
l-Naphthylamine -- * ND ND

2-Naphthylamine -- * ND ND

2-Nitroaniline 1600 ND ND
3-Nitroaniline 1600 NO ND
4-Nitroaniline i16o NO ND
N-Nitroso-di-n-butylamine -- + NO ND
N-Nitrosopiperidine -- * ND NO
Pentachlorobenzene -- * NO NO
Pentachloronitrobenzene -- * ND ND

Phenacetin -- * ND NO

2-Picoline -- * NO NO
Pronamide -- * ND ND

i,2,4,5-Tetrachlorobenzene -- ND ND

* EPA has not yet determined detection limits for these compounds.
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Priority Pollutant Analysis page 4 of 5
Pesticide's and PC~s - SW 8270

Matrix: Soil

Date Received: August 16, 1988 Work Order: 856
Date Reported: October 25, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

Lab Number: 88081883 88081884
Sample No.: DANGB2-MW37-SSI DANGB2-MW37-SS2
Date Sampled: 8-15-88 8-15-88
Time Sampled: 12:55 13:28
Date Extracted: 8-25-88 8-25-88
Date Analyzed: 10-01-88 10-01-88
Percent Moisture: 14 11

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ugtkg ug/kg ug/kg

Alpha-BHC -- * NO NO
Gamma-BHC -- * NO NO
Beta-BHC 660 NO ND
Heptachlor 330 NO ND
Delta-BHC Soo ND NO
Aldrin 330 NO ND
Heptachior epoxide 330 NO ND
Endosulfan I * ND ND
Dieldrin 00 ND NO
4,4 '-DDE 1000 ND ND
Endrin -- * ND ND
Endosulfan II -- * ND ND
4,4'-DDD s0 ND ND
4,4'-DDT 830 NO ND
Endosulfan Sulfate 1000 ND NO
Endrin aldehyde -- * NO ND
Endrin Ketone -- * ND ND
Chlordane 2000 ND NO
Methoxychlor -- * ND ND
Toxaphene 2000 ND ND
Arocior-I11 2000 NO ND
Aroclor-1221 2000 ND ND
Arocior-1232 2000 NO NO
Aroclor-1242 2000 ND ND
Aroclor-1248 2000 NO ND
Arcclor- 1254 200 ND ND
Aroclor-1260 2000 NO ND

* EPA has not yet determined detection limits for these compounds.
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Priority Pollutant Analysis page S of S
Acid Extractables -- SW 8270

Matrix: Soil

Date Received: August 16, 1988 Work Order:.856
IDate Reported: October 2 -, 1988 Job Number: OR001

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

i Oak Ridge, TN 37830

* Lab Number: 88081883 88081884
*i • Sample No.: DANGB2-MW37-SSI DANGB2-MW37-SS2

Date Sampled: 8-IS-88 8-15-88
Time Sampled: 12:6S 13:28
Date Extracted: 8-25-88 8-2S-88
Date Analyzed: 10-01-88 10-01-88
Percent Moisture: 14 II

I Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

2-Chlorophenol 330 NO ND

2-Nitrophenol 330 ND ND
Phenol 330 NO ND
2-,4-Dimethylphenol 330 ND ND
2,4-Dichlorophenol 330 ND ND

I 2,4,6-Trichlorophenol 330 ND ND
* 4-Chloro'3-methylphenol 660 ND NO

2,4-Dinitrophenol 1600 ND ND
- 2, -Dichlorophenol ND ND

2-Methyl-4,6-Dinitrophenol 1600 NO ND
Pentachlorophenol 1600 NO ND
4-Nitrophenol 1600 NO ND
Benzoic Acid 1600 ND NDI 2-Methylphenol 330 ND ND
3- & 4-Methyiphenol 530 ND NO

I 2,3,4,6-Tetrachlorophenol -- 1 ND NO
2,4,S-Trichlorophenol 330 ND ND

j
IAL

Analyst Laboratory Supervisor

* EPA has not yet determined detection limits for these compounds.

8= Compound was detected in the blank.

NOTE: Samples are discarded 30 days after results are reported unless
other arrangiements are made. Hazardous samples will be returned
to client or disposed of at client expense.
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ENGINEERING SCIENCE page I of 5
Priority Pollutant Analysis

Base Neutrals - SW 8270

Matrix: Soil

Date Received: August 16, 1988 Work Order: 856
Date Reported: October 25, 1988 Job Number: OR001

FOR: ES:Oak Ridge/Duluth A1NGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88081885 88081886
Sample No.: DANGB2-MW37-^DS3 DANGB2-MW37-SS4

Date Sampled: 8-15-88 8-15-86I
Time Sampled: 13:26 13:22
Date Extvracted: 8-25l-88 8-25-88
Date Analysed: 10-01-88 10-03-88

Percent Mois-ture: 15 8

Compound Detection ANALYTICAL RESULTS

Limits (dry weight)I

ug/[kg ug/k"g ug/kg

,3-Dichlorobenzene 330 ND NDO
I ,4-Dichlorobenzene 330 ND ND
Hexachloroethane 330 KID ND
Bis(2-chloroethyl)ethrer 330 ND ND
I ,2-Dichlorobenzene 330 ND ND
N-Nitrosodimethylamine 330 ND0 ND
Bis(2-chloroisopropyl)ether 330 ND ND

N-Nitrosodi-n-propylamine 330 ND NDI
Hexachiorobutadiene 330 ND ND
1 ,2,4-Trichlorobenzene 330 ND ND
Nitrobenzene 330 ND ND

isophorone 330 ND ND
Naphthalene 330 ND ND
Bis(2-chioroethoxy)methane 330 ND ND
2-Chloronaphthalene 330 ND NDI
Hexachlorocyclopentadiene 330 NO ND
Acenaphthylene 3-30 ND ND
Acenaphthene 3~30 ND N DI
Dimethyl phthalate 330 ND ND
2,6-Dinitrotoluene 330 ND NOi
Fluorene 330 ND ND

2,4-Dini otoluene 330 ND ND
Diethyl phthalate 330 ND NO
N-Nitrosodiphenylamine 330 ND NO

Hexachlorobenz-ene 330 ND ND

3 I



Pribrity Pollutant Analysis page 2 of 5
Base Neutrals - SW 8270

Mlatrix: Soil
(continued)

Date Received: August 1e, 1988 Work Order: 8SS

Dole Reported: October 25, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

Lab Number: 88081885 88081886
Sample No.: DANGB2-MW37-SS3 DANG82-MW37-SS4
Date Sampled: 8-15-88 B-15-88
Time Sampled: 13:26 13:22
Date Extracted: .8-25-88 8-25-88
Date Analyzed: 10-01-88 10-03-88
Percent Moisture: is 8

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

Phenanthrene 330 NO NDI Anthracene 330 NO NO
Dibutyl phthalate 330 NO NO
Fluoranthene 330 ND ND
4-Chlorophenyl phenyl ether 330 ND ND
Pyrene 330 NO NO
Butyl Benzyl phthalate 330 ND ND
Bis(2-ethylhexyl) phthalate 330 NO ND
Chrysene 330 ND ND
4-Bromophenyl phenyl ether 330 NO ND
Benzo(a)anthracene 330 NO NO
Di-n-octylphthalate 330 No ND
Benzo(b)fluoranthene 330 ND ND
Benzo(k)fluoranthene 330 ND ND
Benzidine 2000 ND ND
3,3'-Dichlorobenzidine 660 NO ND
Benzo(a)pyrene 330 NO NO
Indeno( 1,2,3-cd)pyrene 330 ND ND
Di benzo(a,h)anthracene 330 ND ND

Benzo(ghi)perylene 330 ND ND
Benzyl Alcohol 660 ND ND

3151



Priority Pollutant Analysis Page 3 of S
Base Neutrals - SW 6270

Matrix: Soil
(continued)

Date Received: August 16, 1988 Work Order 856
Date Reported: October 25, 1988 Job Number: OROf1

For: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88081886 88081886
Sample No.: DANGB2-M4)37-SS3 DANGB2-MW37-SS4
Date Sampled: 8-IS-88 8-16-88
Time Sampled: 13:26 13:22
Date Extracted: 8-25-88 8-25-88
Date Analyzed: 10-01-E8 10-03-88
Percent Moisture: Is 8

Compound Detection Analytical Results
Limits (dry weight)
ug/kg ug/kg ug/kg

Acetophenone -- * NO NO
Aniline -- * NO ND

4-AImnobiphenyl -- * ND ND
4-Chloroaniline 660 ND NO
1-Chloronaphthaiene -- * ND ND
Dibenzofuran 330 NO NO
p-Dlmdthylaminoazobenzene -- ND ND
7,12-Dimethylbenz(a)anthracene -- 4 ND ND
a-,a-Dimethylphenethylamine -- * ND ND
Diphenylamine -- * ND ND
I ,2-Diphenylhydrazine -- * ND ND
Ethyl methanesulfonate -- * NO ND
3-Methylcholanthrene -- ND ND
Methyl methenesulfonate -- * ND ND
2-Methylnaphthalene 330 NO NO
I-Naphthylamine -- * NO ND
2-Naphthylamine -- * NO NO
2-Nitroaniline 1600 ND NO
3-Nitroaniline 1600 ND ND
4-N-troaniIine 1600 ND ND
N-Nitroso-di-n-butylamine -- * ND ND
N-Nitrosopiperidine -- * ND ND
Pentachlorobenzene -- * ND ND
Pentachloronitrobenzene -- * ND ND
Phenacetin -- * NO NO
7-Picoline -- 1 N0 NO
Pronamide -- * ND ND
1,2,4,S-Tetrachlorobenzene -- * ND ND

* EPA has not yet determined detection limits for these compounds.

31.52.



Priority Pollutant Analysis page 4 of S
Pesticides and POBs - SW 8270

Matrix: Soil

Date Received: August 16, 1988 Work Order: 86
Date Reported: October 25, 1988 Job Number: OR00I

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

Oak Ridge, TN 37830

Lab Number: 88081885 88081886
Sample No.: DANGB2-MW37-SS3 DANGB2-MW37-SS4
Date Sampled: 8-15-88 8-IS-88
Time Sampled: 13:26 13:22
Date Extracted: 8-2-88 8-25-88
Date Analyzed: 10-01-88 10-03-88
Percent Moisture: is 8

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg uglko

Ilpha-BHC -- 0 N NO
Gamma-BHC NO ND
Beta-BHC 66@ 'ND NO
Heptachlor 330 NO ND
Oelta-BHC Soo NO NO
Aldrin 330 C NO ND

Heptachlor epoxide 330 NO ND
Endosulfan I -- * NO NO
Dieldrin S00 ND NO
4,4'-DDE 1000 ND' ND
Endrin -- * NO NO

Endosulfan Ii -- ND ND
4,4'-OD 500 NO NO
4,4'-DOT 830 NO NO
Endosulfan Sulfate 1000 NO NO
Endrin aldehyde -- * ND ND
Endrin Ketone -- * ND NO

Chlordane 2000 NO ND
Methoxychlor -- * ND NO
Toxaphene 2000 ND ND
Aroclor-l1lS 2000 ND ND
Arocior-1221 2000 NO ND
Aroclor-1232 2000 ND NO

rroclor-1242 2000 NO ND
Iroclor-1248 2000 NO 11

Aroclor-1254 * 2000 ND NO
Aroclor-1260 2000 NO NO

3 EPA has not yet determined detection limits for these compounds.

3153



Priority Pollutant Analysis page 5 of q

Acid Extractables -- SW 8270

Matrix: Soil

Date Received: August 16, 1988 Work Order: BSB

Date Reported: October 25, 1988 Job Number: OROI

FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden

Address:710 S. Illinois Ave, Suite F-I3

Oak Ridge, TN 37830 I

Lab Number: 88081885 88081886
Sample No.: DANGB2-tiW37-SS3 DANGB2-MW37-SS4

Date Sampled: 8-IS-88 8-15-88

Time Sampled: 13:26 13:22

Date Extracted: 82S-88 8-25-88 I
Date Analyzed: 10-01-88 10-03-88

Percent Moisture: is 8

Compound Detection ANALYTICAL RESULTS

Limits (dry weight)

ug/kg ug/kg ug/kg

2-Chlorophenol 330 NO ND

2-Nitrophenol 330 NO ND

Phenol 330 NO NO

2,4-Dimethylphenol 330 NO NO
2,4-Dichlorophenol 330 NO ND

2,4,6-Trichlorophenol 330 NO ND

4-Chloro-3-methylphenol 660 NO NO I
2,4-Oin-trophenol 1000 NO ND

2,6-Dichiorophenol -- * NO NO

2-Methyl-4,6-Dinitrophenol 1600 ND ND I
Pentachlorophenol 1600 ND ND

4-Nitrophenol 1600 NO ND

Benzoic Acid 1600 NO NO

2-Methylphenol 330 NO NO

3- & 4-Methylphenol 330 ND ND

2,3,4,6-Tetrachlorophenol -- * NO NO

2,4,5-Trichlorophenol 330 NO NO

Analyst Laboratory Supervisor

* EPA has not yet determined detection limits for these compounds.

B = Compound was detected in the blank.

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

other arrangemeits are made. Hazardous samples will be returned
to client or dispeed of at client expense.
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ENGI1NEERING SCIENCE

Priority. Pollutant Analysis
Base Neutrals - SW 8270

Matrix: Soil

Pte Received: August 16, 1988 Work Order:. 856
Date Reported: December 9, 1988 Job Number: ORO0l

IR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Akddress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

~b Number: 88081887 88081888
E-mple No.: DANGB2-MW37-SS5 DANdB2-MW39-SSI
~te Sampled: 8-15-88 8-15-88
ime Sampled: 13:28 16:24
jte Extracted: 10-28-88 08-25-88

K te Analyzed: 11-02-88 10-03-88
Percent Moisture: 10 12

-impound . Detection ANALYTICAL RESULTS
Limits (dry weight)

ftug/kg ug/kg ug/kg

ch- ---o---ob- -- -- -- ---ene-- ---330-- ---ND- ---ND-
z,4-Dichlorobenzene 330 ND ND
fxa-Dch loroeane 330 ND ND
Es(2chloroethyl ete 330 ND ND

~i,2-Dichlorobenzene 330 ND ND,
~~Nitrosodimethylamine 330 ND ND
s3 s(2.-chloroisopropyl)ether 330 ND ND

I;_Nitosodi-n-propylamine 330 ND ND
q~xachlorobutadiene 330 ND ND
52,4-Trichlorobenzene 330 ND ND

JWtrobenz ene 330 ND ND
I-sophorone 330 ND ND
fphthalene 330 ND ND
15s(2-chloroethoxy )methane 330 ND ND
2-Chloronaphthalene 330 ND ND
~xachlorocyclopentadiene 330 ND ND
fenaphthylene 330 ND ND
-enaphthene 330 ND N4D

Dimethyl phthalate 330 ND NDI 6-Dinitrotoluene 330 ND ND
Ruorene 330 ND ND
2-,4-Dinitrotoluene 330 ND ND
'ethyl-phthalate 330 ND ND
jitrosodiphenylamine 330 ND ND

.-exachlorobenzene 330 ND ND

1=Compound was detected in the blank.



Priority Pollutant Analysis page 2 of 5
Base Neutrals - SW 8270

Matrix: Soil
(continued)

.e Received: August 16, 1988 Work Order: 856
e Reported: December 9, 1988 Job Number: OR001

I ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Iress: 710 S. Illinois Ave, Suite F-103 I

Oak Ridge, TN 37830

Number: 88081887 88081888
iple No.: DANGB2-MW37-SS5 DANGB2-MW39-SSI
:e Sampled: 8-15-88 8-15-88
ie Sampled: 13:28 16:24 i
-e Extracted: 10-28-88 08-25-88
:e Analyzed: 11-02-88 10-03-88
-cent Moisture: 10 12

-

atpound Detection ANALYTICAL RESULTS
Limits (dry weight)
ucr/kg ug/kg ug/kg

nanthrene 330 ND ND
:hracene 330 ND ND
:utyl phthalate 330 ND ND
toranthene 330 ND ND
:hlorophenyl phenyl ether 3-30 lD ND
:ene 330 ND ND
;yl Benzyl phthalate 330 ND ND
i(2-ethylhexyl) phthalate 330 ND ND
:ysene 330 ND ND
romophenyl phenyl ether 330 ND ND
izo(a)anthracene 330 ND ND
-n-octylphthalate 330 ND ND
izo(b)fluoranthene 330 ND ND
izo(k)fluoranthene 330 ND ND

izidine 2000 ND ND
;'-Dichlorobenzidine 660 ND ND
izo(a)pyrene 330 ND ND
ieno(1,2,3-cd)pyrene 330 ND ND
)enzo(a,h)anthracene 330 ND ND
.zo(ghi)perylene 330 ND ND
izyl Alcohol 660 ND ND I
Compound was detected in the blank.

I



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

* (continued)

Ite Received: August 16, 1988 Work Order: 856
*)ate Reported: December 9, 1988 Job Number: OR001

ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address-: 710,S. Illinois Aye-, Suite F-103

Oak Ridge, TN 37830

:abNumber: 88081887 88081888
-mple No.: DANGB2-MW37-SS5 DANGB2-MW39-SSI
*te Sampled: 8-15-88 8-15-88

[cme Sampled: 13:28 16:24
!)ate Extracted: 10-28-88 08-25-88
3 te Analyzed: 11-02-88 10-03-88
Ercent Moisture: 10 12

~mpound Detection Analytical Results
*Limits (dry weight)

ug/kg ug/kg ug/kg

Ietophenone -*ND ND
il-ine -*ND ND

A-Atinobiphenyl -*ND ND

l1 Chloroaniline 660 ND ND
:Chloronaphthalene -- ND ND
),ibenzofuran 330 ND NDIDimethylaminoazobenzene -*ND ND

1-2-Dii-nethylbenz(a)anthracene -*ND ND
I--,a-D;-imethylphenethylamine -*ND ND
~phenylamine ND ND
U2-Diphenyihydrazine -*ND ND
hyl1 methanesulfonate -*ND ND

'3-Methylcholanthrene -*ND NDIthyl methanesulfonate -*ND ND
Methylnaphthalene 330 ND ND
-Naphthylamine -- ND ND
SNaphthylamine -*ND ND
UNitroaniline 1600 ND ND
~Nitroaniline 1600 ND ND

~ ieoailne1600 ND NDINitroso-di-n-butylamine -*ND ND
-Ni-trosopiperidine -*ND ND

-entach-lorobenzene -*ND ND
ntachloronitrobenzene -*ND ND
Uenacet-in -*ND ND
)-PiLcoline -*ND ND
Sonamide -- *ND ND
2,-4.,5-Tetrach3lorobenzene LI* D ND

EPA has not yet determined detection limits for these compounds.

Compound was detected in the blank.

3157



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

Matrix: Soil

-;e Received: August 16, 1988 Work Order: 856
!:e Reported-: December 9, 1988 Job Number: ORO0l

ES:Oak-Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Iress: 710 S_ Illinois Aye, Suite F-103

Oak Ridge, TN 37830

Number: 880-81887 88081888
nple No.: DANGB2-MW37-SS5 DANGB2-MW39-SSI
-e Sampled-: 8-15-88 8-15-88

.ie Sampled: 13:28 16:24
ze Extracted: 10-28-88 08-25-88
.e Analyzed: 11-0-2-88 10-03-88
-*cent Moisture: 10 12

npound Detection ANALYTICAL RESULTS
Limits (dry weight)

-ug/kq ug/kg- ug/kg

-:)ha-BHC -*ND ND
nma-BHC -*ND- ND
::a-BHC 6-60 ND ND
)tach-lor 330 ND ND
1ta-BHC '500 ND ND
irin 330 ND *ND
-?tachlor epoxide 330 ND- -ND
iosulfan I -*ND- ND
-31drin 500 ND- ND
1'-DDE 10-00 ND ND
irin -*ND ND
losulfan II -*ND ND
4'-DDD 500 ~ ND ND
-,.-DDT 830 ND ND
Josulfan Sulfate 1000 ND ND
.A-in aldehyde -*ND ND
frin Ketone _-*ND ND
lordane 200-0 ND -ND
Thoxychlor -*ND ND
xaphene 2000 ND ND
)clor71016 2000 ND ND
)clor-1221 2-000 -ND -ND
Dclor-1232 20-00 ND ND
.>clor-14 2000 ND ND
D clor-1248 2000 ND ND
Dclor-1254 2000 ND ND
Dclor-1260 20-00 NDU ND

EPA has not yet determined detection limits for these compounds.

Compound-was detected i-the blank.

31L



Priority Pollutant Analysis page 5 of 5
U Acid Extractables -- SW 8270

Matrix: Soil

.ate Received: August 16, 1988 Work Order: 856
~te Reported: December 9, 1988 Job Number: ORO0l

IR: -ES-:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
ddress: 710-S5. Ill-inois Aye, Suite F-103

Oak Ridge, TrN 37830

-'_b Number: 88081887 88081888
jmple No.: DANGB2-MW37-SS5 DANGB2-MW39-SS1
te Sampled: 8-15-88 8-15-88
ime Sampled-: 13:28 16:24
Ste Extracted: 10-28-88 06-25-88
Ite Analyzed: 11-02-88 10-03-88
?ercent Moisture: 10 12

1rnound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

V~__oohnl330 ND ND
)-Nitrophenol 330 ND ND
5enol 330 ND- -ND
1~4-Dimethylphenol 330 ND ND
-2-,4-Dich-lorophenol 330 ND ND
'4,6-Trichlorophenol 330 ND ND-
IChloro-3-methylphenol 660 ND ND_

~24-iitoh1o 1600 ND ND
26-Di chlorophenol -*ND ND
IMethyl-4,-6-Dinitrophernol 1600 ND ND

- ntachlorophenol 1600 ND ND
A-irphenol 1600NDD

I-nzoi-c Acid 1600 -ND ND
kMethylphenol 330 ND -ND
3& 4-ilethylphenol 330 ND ND

- 3,-4,-6-Te-trachlorophenol -*ND ND
U4,5-Trichlorophenol 330 ND ND

Analyst' Laboratory Supervisor

EPA-has not yet determined detection limits for these compounds.

3 Compound was detected in the blank.

SITE: 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.

3 15-9



ENGINEERING SCIENCE
Priority-.Pollutant Analysis

Base Neutrals - SW 8270I

:e Received: August 16, 1988 Work Order: 856I
-.e Reported: December 9, 1988 Job Number: ORO0l

i: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill HaydenI
tress: 710 S. Illinois Aye, Suite F-103

Oak Ridge, TN 37830I

Number: 88081889 88081890
iple No.: DANGB2-MW39- DANGB2-MW39-

SS2 SS3
:e Sampled: 8-15-88 8-15-88
ne Sampled: 16:42 17:05
:e Extracted: 10-28-88 8-25-88I
:e Analyzed: 11-02-88 10-03-88
:cent Moisture: 13 8--------------------------------------------------------I
iipound Detection ANALYTICAL RESULTS

Limits (dry weight)
- ------------ ug/kg ug/kg ug/kgI

3-Dichlorobenzene 330 ND ND
!1-Di chlorobenzene 330 ND ND

:achloroethane 330 ND ND
z(2-chloroethyl)ether 330 ND ND
2-Dichlorobenzene 330 ND ND
Jitrosodimethylamine 330 ND ND
3(2-chloroisopropyl)ether 330 ND ND
litrosodi-n-propylamine 330 ND ND
-achlorobutadiene 330 ND ND
:,4-Trichlorobenzene 330 ND NDI
:robenzene 330 ND ND
)phorone 330 ND ND

:,hthal-ene 330 ND NDI
3(2-chloroethoxy)methane 330 N4D ND
:hloronaphthalene 330 ND ND

-<achlorocyclopentadiene 330 ND ND?naphhylee 330ND N
= 3naphthyene 330 ND ND

nethyl phthalate 330 ND ND
5-Dinitrotoluene 330 ND NDI

= iorene 330 ND ND
-Dntoolee30ND ND

eithyl phthalate 330 ND NDI
Jitrosodiphenylamine 330 ND ND

.achlorobenzene 330 ND ND

Compound was detected in the blank.

310I



Priority Pollutant Analysis page 2 of 5
Base Neutrals - SW 8270

Matrix: Soil
* ' (continued)

te Received: August 16, 1988 Work Order: 856
te Reported: December 9, 1988 Job Number: OR001

OR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
dress: 710 S. Illinois Ave, Suite F-103

I Oak Ridge, TN 37830

b Number: 88081889 88081890
Imple No.: DANGB2-MW39- DANGB2-MW39-

SS2 SS3
te Sampled: 8-15-88 8-15-88
me Sampled: 16:42 17:05
te Extracted: 10-28-88 8-25-88

Date Analyzed: 11-02-88 10-03-88
rcent Moisture: 13 8

U--------------------------------------- ---------
:ompound Detection ANALYTICAL RESULTS

Limits (dry weight)I ug/kg ug/kg ug/kg
?-enanthrene 330 ND ND
thracene 330 ND ND

-butyl phthalate 330 ND ND
Fluoranthene 330 ND ND
IChlorophenyl phenyl ether 330 ND ND
rene 330 ND ND

Butyl Benzyl phthalate 330 ND ND
s(2-ethylhexyl) phthalate 330 ND ND
rysene 330 ND ND
-Bromophenyl phenyl ether 330 ND ND

3 nzo(a)anthracene 330 ND ND
: -n-octylphthalate 330 ND ND
lnzo(b)fluoranthene 330 ND ND
3enzo(k)fluoranthene 330 ND ND
nzidine 2000 ND ND
U3'-Dichlorobenzidine 660 ND ND
Benzo(a)pyrene 330 ND ND
_jdeno(1,2,3-cd)pyrene 330 ND ND
benzo(a,h)anthracene 330 ND ND

5nzo(ghi)perylene 330 ND ND
Benzyl Alcohol 660 ND ND

3= Compound was detected in the blank.

3161:



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

Matrix: Soil

(continued)

;e Received: August 16, 1988 Work Order: 856
:e Reported: December 9, 1988 Job Number: ORO0l

ES-:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
1ress: 710 S. Illinois Aye, Suite F-103

Oak-Ridge, TN 37830

Number: 88081889 88081890

itple No.: DANGB2-MW39- DANGB2-MW39-

;e Sampled: 8-15-88 8-15-88
ne Sampled: 16:42 17:05
:e Extracted: 10-28-88 8-25-88
-;e Analyzed: 11-02-88 10-03-88
:cent Moisture: 13 8---------- -----------------------------------------------
npound JDetection Analytical Results

Limits (dry weight)

ug/kg ug/kg ug/kg

itophenone -*ND ND
iline -*ND ND-

minobiphenyl -*ND ND
7hloroaniline 660 ND ND-
:hloronap~thalene -*ND ND
3enzofuran 330 ND ND-I
)imethylaminoazobenzene -*ND ND
12-Dimethylbenz(a)anthracene -*ND ND

,a-Dimethylphenethylamine -*ND NDI
)henylamine -*ND ND
~-Diphenylhydrazine -*ND ND
iyl methanesulfonate -*ND ND

lethylcholanthrene -*ND ND
:hyl methanesulfonate -*ND ND
lethylnaphthalene 330 ND ND
4aphthylamine -*ND NDI
Japhthylamine -*ND ND
4itroaniline 1600 ND ND
4itroaniline 1600 ND ND

- 4itroaniline 1600 ND ND
4itroso-di-n-butylamine -*ND ND
'itrosopiperidine -*ND ND
aitachlorobenzene -*ND NDI
itachloronitrobenzene -*ND ND

anacetin -- ND ND

:Oicoline -*ND ND
.namide -*ND ND
2,4,5-Tetrachlorobenzene -*ND ND

EPA has not yet determined detection limits for these compounds.

Compound-was detected-in the blank.

3-19 2I



Priority Pollutant Analysis page. 4 of 5

Matrix: Soil

ate Received: August 16, 1988 Work Order: 856

~te Reported: December 9, 1988 Job Number: ORO0l

R ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
ddress-: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

ab Number-: 88081889 88081890
mple No-.: DANGB2-MW39- DANGB2-MW39-

SS2 SS3
ate Sampled: 8-15-88 8-15-88
me Sampled: 1.6:42 17:05
te Extracted: 10-28-88 8-25-88
te Analyzed: 11-02-88 10-03-88
e-cent Moisture: 13 8

mpound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

ph-a-BHC -*ND ND
mma.-BHC -*ND ND
ta-BHC 660 ND ND
ptachlor 330 ND ND
elta-BHC 500 ND ND
drin 330 ND ND
ptachlor epoxide 330 ND ND
ndosulf an I -*ND ND
eldrin 500 ND ND
4V-DDE 1000 ND ND
drin -*ND ND
dosulfan II -*ND ND
-4'-DDD 500 ND ND
-4'--DDT 830 ND ND

ndosulfan- Sulfate 1000 ND ND
drin aldehyde -*ND ND
-drin-Ketone -*ND ND
hlordane 2000 ND ND
thoxychlor -*ND ND
xaphene- 2000 ND ND
o-clor-1016 2000 ND ND
roclor-1221 2000 ND ND
oclor--1232 2000 ND ND
oclor-1-242 2000 ND ND
roclior-1248- 2000 ND ND
oclor--1254 2000 ND ND
oclor-1260 20-00 ND ND

EPA-has not yet determined detection limits for these compounds.

=Compound was detected in the blank.



Priority Pollutant Analysis page 5 of 5
Acid Extractables -- SW 8270

Matrix: Soi-l

:e Received: August 16, 1988 Work Order: 856
:e Reported: December 9, 1988 Job Number: OR001

I: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Iress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Number: 88081889 88081890
aple No.: DANGB2-MW39- DANGB2-MW39-

SS2 SS3
:e Sampled: 8-15-88 8-15-88
ae Sampled: 16:42 17:05
:'e Extracted: 10-28-88 8-25-88
:e Analyzed: 11-02-88 10-03-88
:cent Moisture: 13 8

ipound Detection ANALYTICAL RESULTS
Limits .- (dry weight)
ug/kg ug/kg ug/kg

:hlorophenol 330 ND ND
4itrophenol 330 ND ND
tnol 330 ND ND

t-Dimethylphenol. 330 ND ND
i-Dichlorophenol 330 ND ND
1,6-Trichlorophenol 330 ND ND

Thloro-3-methylphenol 660 ND ND
1-Dinitrophenol 1600 ND ND
3-Dichlorophenol -- * ND ND
4ethyl-4,6-Dinitrophenol 1600 ND ND
itachlorophenol 1600 ND ND
.!itrophenol 1600 ND ND
*zoic Acid 1600 ND ND
4ethylphenol 330 ND ND
& 4-Methylphenol 330 ND ND
:,4,6-Tetrachlorophenol -- , ND ND*,5-Trichlorophenol 330 ND ND

Analyst 7 Laboratory Supervisor

EPA has not yet determined detection limits for these compounds.

Compound was detected in the blank.

'E: Samples are discarded 30 days after results are reported unless
other arrangements are made. Hazardous samples will be returned-
to client or disposea of at client expense.

31 I



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: Ex-o t No: GM
Sample Matrix: Sol'

Client: Conc. Unit: /I£
Attn: Work Order No: X-w
Address: Lab Sample ID: 4/-4v .'

Lab File ID: -
Date Received: -

Date Extracted: R/0-Az
Date Analyzed: Iv/3ie

Project: 4 gU/6(7 Date Reported:Dilution Factor: I

# TICs Found: /% % Moisture: -

- CAS NUHBER" COMPOUND NA-ME RT EST. CONC. Q

I, -f-. ...

I I../A~k oL.,,r.I '/ ? ~o_ ..

• -'

____ I o w, ,:9

7, , ... 3 .. . ._0

- i i

,i .-. 3.if5 .



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: i~ro~tNo: ~(3~rS(
Sample Matrix: -

Client: Conc. Unit: A/bic4S
Attn: Work Order No: gs,&7
Address: Lab Sample ID: /t/56AVX 'Z, k

Lab File ID: Z'o3.???
Date Received:
Date Extracted: /0/.,/25
Date Analyzed: //Q/

Project: "UL-&,ri" Date Reported:
Dilution Factor: i

# TICs Found:% Moisture:

CAS 'UMBEi COMOUND NAME -RT EST. CONC. Q

a, k,70 ,/ L -

S__._ ___/_,______,_ L. 97 1-0 ___

3 1
I : -l~_ //iEA'oO/eea, i2- __,_____T/ J30 I ___

16 1I~ S i /9c I____
_ _ _ _ _ ~n _ _ _ _ _ . _ _ _ _

__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _i_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I
_ _ _ I _ _I _ __ i__ _ _ _ _ _ I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
_ _ _____ I,
_ _ _ _ -~ i

I ° ___________________________ __________________

4---- -- -



17IF EPA SAMPLE NO.
SEKIVOLATILE ORGAKICS ANALISIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS I i9a-i9- I
Lab Name: ______-__ contract: __i___ 7 - 551

Lab Code: _.Case No.: __-_" SAS rio.: S v No.:

I Matrix: (soil/water)5O;/ Lab Sample ID: _808_6?3

I Sample wt/vol: 9O (g/mL) , Lab File ID: s o/3o

Level: (low/med) JoW Date Received: /

% Moisture: not-dec. 5: dec.___ Date Extracted:_ ___

Extraction: (SepF/Cont/Sonc) M. e- Date Analyzed: /

GC Cleanup: (Y/N) L pH: Dilution Factor: /

CONCENTRATION UNITS:/t
Number TICs found: _3 (ug/L or ug/Kg) _

I .II I I
I CAS NUMBER COMPOUND NAME RT I EST. CONC. I Q I

I .__ _ __ _ _ £I,-____i c i__=_-_ i
i 2. __,___ I I ___ - __ I ,I_II I __ __ _ tI I _ _ _ _ _0 -- I

3. 1 T zz7 - I i , t- 11_ _

I 7. F90',0'_ I L,0oo .. I I

9 . A ex,'- Il A/ 0 0I 8. __ 4_ _ 9C I _ I

I 9. -o -- 6._¢A., 9o' 0tJ/ 2. I ,I 9!. % /-.--- I .et~c/ I 6Q O i__I

I 10. 2.l) .I_-_I__-_,__I___
I 3 .o __I4 I i_ I

1 14. II

15. I I__
16.17. 17.__

_I __20.-I I-
S 21.

22.

24.
I 25.

17.

I29.
130.

FORM I SV-TIC 1/87 Rev.

I 7



IF EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS-I 4 .

Lab 7e: -W 3
_____________________c-e Contract:_ _ _ __ _ _ _ _ _ _

Lab Code: Case No.: _ SAS No.: SDG No.:

Matrix: (soil/water) _I/ Lab Sample ID: 68_g/

Sample wt/vol: 30 (g/mL)__i Lab File ID: 5'o13/

Level: (low/med) /oW Date Received: 0>/I

% Moisture: not dec. dec. Date Extracted: ___5_
Extraction: (SepF/Cont/Sonc) Sojjc. Date Analyzed: /0LLZ/

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

CONCENTRATION UNITS: 4,
Number TICs found: (ug/L or ug/Kg) 4y__

I *I I i I
CAS NUMBER COMPOUND NAME I RT EST. CONC. I Q I

I2. ___ __ __ __I _ __ __ __ __ _ _ __ _ _ _ d, I _________ I __ I
2. _ I.. ., I _ _, _ _I__ I
3. _I + - l. I__ I

I 5. ______ IL , . I ,..'.O I __ I
6. _1______ I ,___ 6 I __
6. Z____--' I/ o __ __ 1

7 8. __~_ _ I ], I _ -_I___ I
9 .ce I ,d I ,, Io_1__ I

I10.. . , I...,. I ..ooo ____ 1
I o. IZ ',n- ,-.. Ig.g21 r__ __Z I ___

I 12. 0_-
___,__1 . ., I I

I 13. IDI._ _,_-_ 0 Cwoc I__
114. !__ _ II 3,'db I . I__

35. a60Is 7 I ., I__
I ") 17 __ _ _ _ _ _ ___ _ _ _ _ _ _ I __ __ __ I_

19. __ _I -- I-- --_120. _ _ _ _ __ _ _ _ _ ___ _ I --_ I_ __ _I- __12 ._ _ _ __ _-_ _ __ _ _ _ _____ I __ __ _ I_- -I

22. " _I - I123. __ _ _ _ _ _ _ _ _ _ - __ _ -__ _-- --__ __ __

24 . __ _ - -I -- I125. __ _ _ _j_ _ _ _ _ _ _ _ ___ _ __ -_ - _-__

126. --__ _ _ _ _ _ _ _ _ _ _--_ _ _ _ _ _ --_ ,

129. -- --__ _ _ __ _ _ _ __ _ _ _ _ _ __ _ _ _ - I--130. _____ _ _ _ _ _ _ __ _ _ _ _ -___ _ -I-- I
__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ _ I--_ I

FORM I SV-TIC .1/87 Rev.

3if1.



IiF EPA SAMPLE NO.
SEMIVOLATILE ORGAICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS I --)04 \ - I

Lab Na-me: ";gj.. _. Contract:_ ___ _____

Lab Code: .Case No.: S_-_ SAS Nr.: SDG No.:

I Matrix: (soil/water)5 5 11 Lab Sample ID: .9. /9895-

I Sample wt/vol: O (g/mL)_1k Lab File ID: 30

Level: (low/med) )oW Date Received: i.o

I Moisture: not dec,. , ,dec. Date Extracted:

Extraction: (SepF/Cont/Sonc) e-.c. Date Analyzed: I0/,

GPC Cleanup: (YIN)LL pH: Dilution Factor: /

CONCENTRATION UNITS:/
Number TICs found: ) (ug/L or ug/Kg) _

I jI

CAS NUTMBER COMPOUND NAME I RT EST. CONC. I Q* I---- I1= - -I == -

2. 4 , 4. -. 44 0
3. _ _ _ _1 . I t,o I__

4 2. i7 000 I 4 O

9. 1 3 19,39 1 90 0

1 2. I__ _,_ _ _ _",_ _ _

I1. I 5e ,I I .0-v __1I . _4 ! Ic , I
12. I 1 8..7 I '7 CC.

1 13. 3 I lo.j _ _ _ _ __

2.

20.

234.

25.
26.I 27. _

28.
29.

11o. __ _ _ _I__ _ _ __ _ _ _ _ *SI_ _I11._____l____I ___,__~5 _

FORM I SV-T_C 1/87 Rev,'.

II 3199
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IF EPA SAMPLE NO.
SEMIVOLATILE ORGAXICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS I G ( 3 A -

Lab Name: Enl ee-v s;e.1 _ Contract: -7

Lab Code: .Case No.: " SAS No.: SDG No.:

Matrix: (soil/water)S /I Lab Sample ID: 60t/ b

Sample wt/vol: .;0 (g/mL) . Lab File ID: EZ9L.0

Level: (low/red) JoW Date Received: _l___I_

m oisture: not dec. ted: /'

Extraction: (SepF/Cont/Sonc) 5,. Date Analyzed: /0

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

CONCENTRATION UNITS:
Number TICs found: /( ¢ug/L or ug/Kg)

--- I- i
CAS NUMBER CO.POUND NAME RT I EST. CONC.

2..___ ___ ,,..w < q)/ j ,. -,- o.
I .__ _ _ _ _ _IL. 2 7- I' :A, II 7 I I___
3.
5. .l I D,__

14 -_____-__ I .___-_________________.._,__Iii i,±Z, IZZIuZZ __
.

6. ' . ' .. ,D I .. I _

7. _ _ _ '_,__ _ _-Q5_0 I5_-

10.
-.3-O /od~.c~~ocac~ ~// I ,-"9,

i2. _ _ I0'. I q I .

_3..

1.4.

16.__
17.

1.8.

19. _
20.
21.
22.

23. _
24 .
25.
26.
27. _

28.
29.
30.

FORM I SV-TIC 1/87 Rev.

31.?



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: Epeit37. No:.- - I55M
Sample Matrix: -5or

Client: Conc. Unit: A15/ ,
Attn: Work Order No: g 5t,

Address: Lab Sample ID: ".O--/8*' 7 9EK"
Lab File ID: so sl
Date Received: F/1/S
Date Extracted: /.' -/lI
Date Analyzed: ,/./ s

Project: "Z>0t 4 7A-7i. Date Reported:
Dilution Factor:

# TICs Found: /0 % Moisture: lo

m1*

Ii CAS NUMBER C01MPOUND NAME RT EST. CONIC.

_ _ _/_ _/_ _ _ _., _ _ _-_. 'i;7- .. _/_ _

I k ii H (_,9/

! !! _________ .30o, ... I:/ <, i_______

I - 'j4{i'ipr JL/'

* . ---.-./-.----.--- -- -.-o --- 1 . , I--- " -I - -- -- 0

I I .- - - . - . .2 33.

1,7icoi IfrIoet4l



IF EPA SAMPLE NO.
SEMIVOLATILE ORG NICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS I bOg-cj - I
_____ _I__ _____ ____ contr ct:

Lab Name: "Q vi S C9- Contract: I

Lab Code: .Case No.: " SAS No.: SX_ No.: -

Matrix: (soil/water)50/ Lab Sample ID: ]88o/68i 6

Sample wt/vol: 3--o (g/mL ;gLt Lab File ID: E- 5

Level: (low/med) ,OW Date Received: "

% Moisture: not dec. dec. Date Extracted: ATI

Extraction: (SepF/Cont/Sonc) 5"O.A. Date Analyzed:

GPC Cleanup: (Y/N)LL pH: Dilution Factor: ' I

CONCENTRATION UNITS:
Number TICs found: /8 (ug/L or uglKg)

CAS NUMBER COMPOUND NAME RT EST. CONC. Q I

4. CIO -I _ _-_

6. _ _ _ _ IiI _ ... _ _ I _ _ _ _ _ , _

1 7. I____.___-I I- "t o . IU
6. ;_ _ _ .9 I ,006 _

9 . A5. 9 1_T_ _u 1 -_

94. __ _'_ _ I_,,___ _ __ _ __ _ _ , ,59 I __ _ __ _ _ _

10. T -/(- I a/c- .V. I' ,jvo
I2. _ _ _ I -3.q, 1 " _ _

120.

13. 38c
14. 9 I

I15. 117-6/. 17 I ____is __/__9___ _____ ___ 30,r71 //0 I _1
16. 0 3 _

17.
18.
19.
20. 117O__M__ I__ _S___-T__ __Co /8 Re_ .

21.7

119. _ _ _ _ _ _ _ _ _ _I_ _ 'I_
I 20.__ _ _ _I_ _ _ _ _ _ _ _ _ _ I__ _ I__ _ _ _ _ _

121.__ _ _ _ __ _ _ _ _ _ _ _ _ _ __ _ _I_ _ _ _ _I_ _ I
122.__ _ _ _ I__ _ _ _ _ _ _ _ _ _I_ _ _ I__ _ _ _ I_ _

123.__ _ _ _ I__ _ _ _ _ _ _ _ _ _I_ _ _ I__ _ _ _ _ _

_ __2_ _ _ _ __7_._ _ _ _

124. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _ _ _ _ _ _ _

125.__ _ _ _ I__ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ I__ I
302 .__ _ _ _I_ _ _ _ _ _ _ _ _ _ __ _ I__ _ _ _ I_ _

_ _ _ _ _OR I__ _ _ _ _ __I _ _ _ _ _ Rev.

12 . _ __ __ _ __ __ _ __ _ __ __I___317_ __ _ _ _



I'

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: -RerecN: 'N D O:L-
Sample Matrix: 5o le

Client: Cone. Unit: ^Vc
Attn: Work Order No: &5ZI Address: Lab Sample ID: , 'sog-,09 PC,<

Lab File ID: S0,o3'z
Date Received: 311610k
Date Extracted: 11/,,*/i
Date Analyzed: il/./8

Project: 2Lac-7r Date Reported:
Dilution Factor:

# TICs Found: % Moisture: /3

CAS NUMBER COMPOUND NA'4E RT EST. CONC. 1

/ -,j ,/ ,u. , c,2o 3o ____

I '7./o-2 /i ,Jecao,o, A ,J'~ ,2,,,, L ,ooo

- _____ _____ I I co I_ ___
I-" I______
'/kc~2'3~ __ _ _ ___

Z,1 b7Wl 1t

:m, 3

m 1_31.73

_ _ _ I _ _,

II--- -



IF EPA SAMPLE NO.
SEMIVOLATILE ORGMAICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS Ix 4-,JL-- 0 a - i
Lab Name: En____ _Q Contract: I I

~J
Lab Code: _Case No.: M:0__ SAS No.: SDG No.:

Matrix: (soil/water)So;/ Lab Sample ID: 860 8190

Sample wt/vol: B O (g/mL) Ci k-1 Lab File ID: -'ff

Level: (low/zed) )oW Date Received:

~ Moist'ure: not-ddec. Date Extracted:

Extraction: (SepF/Cont/Sonc) . A. Date Analyzed: _ _/3_,AS

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

CONCEN'TRATION UNITS:
Number TICs found: __, (ug/L or ug/Kg)

I I
CAS NUMBER COMPOUND NAME RT EST. CONC. Q I

3. 570I,_._-,___ I
4. QI D__

5.

- P_, 1 €,7 /5-700
0. __ _ _-__._.,,-,.. ____ - ,Z 1 I990

1-5. _, .3_,i 7 1 2 o_1
16. _ _ _ _ _I _ _ _ _7 'eQI _

12. ; .. , 7 I 5 1 _9

13. _51 I ,/ I , I_ _

14. _-_I $ 1, I ,o II .1. ,__ __ __ _ I ", oI __

16. 3 I. 6,O

20.
21.
22.
23.
24.
25.

26.
27.
28.
29.
30.

FORM I SV-TIC 1/87 Rev.

31., 1 4



I
CASE NARRATIVE

QUALITY CONTROL RESULTS SUMMARY
SAMPLE NO.: 88081887, 88081889i WORK ORDER NO.: 856

I
i
I
I

Analysis of samples 88081887 and 88081889 resulted in low
surrogate spike recoveries of two of the three base neutral surrogates.
The samples were re-extracted out of holding time. Results of the
second analysis showed good surrogate recoveries. No target compounds

were found in either analjsis of these samples.

I

I

I

i
I

U 3175
88-A1-DUU0693 1 CN-FMO1
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'VOLATILE CONTINUING CALIBRAT.IPN CHECK

LabName: Cori tract:

Lab Code: Case No.: SAS No.:

Instrument IDUOCAL Calibration Date(s):10/1//'

LAB FILE ID:45,46 Init. Calib. Date(s):_9/:. "- " #

COMPOUND RRF RRF5O %D

Benzyl chloride 4.43 7.60 -71.56
bis (2-choroethoxy)
methane 0.12 100.00
bis (2-cho.ro i sopropyl
ether 0.12 100.00
Bromobenzene. 3.08 4.20 -36.36
Bromodichloromethare 4.91 3.80 22.61
Bromof orm 3.32 2.60 21.69
Broromethane 0.43 0.00 100.00
Carbon tetrachloride 5.00 3.90 22.00
Chloroacetaldehyde. 0.07 100.00
Chloroberzere 1.38 1..10 20.29
Chloroethane_ 0.73 0.00 00O00
Chloroform_ _ 4.22 3.40 19.43
l-Chorohexare 0.82 1.10 -34.15
2-Chloroethyl uirIyl ether_ 0.12 100.00
Chloromethane 1.84 0.00 100.00
Chlororethyl methyl ether_ 0.02 100.00
o_,rr_,& p_Chlorotolueres .334 4:50 -34.73
Dibromochloromethane 4.68 3.60 23.08
Dibrornor'ethane 3.06 4.30 -40.52
1,2_Dichloroberzere 2.22 1.70 23.42
1,3_Dichloroberzene 1.79 1.40 21.79
1,4_Dichlorobenzere 1.83 1.40 23.50
Dichlorodifluormethae 0.54 100.00
1,lDichloroethare 2.74 2.10 23.36
1,2_Dichloroethane 3.74 2.70 27.81
1,1_Dichloroethylere 1.32 1.20 9.09
trans_1,2_dichloroethylene 2.96 2.20 25.68
Dichloromethane 4.12 4.30 8.90
1,2_Dichloroproane 3.18 2.50 21.38
1,3_Dichlororopylene___ 0.47 0.68 -44.68
1,1,2,2_Tetrachloroethare_ 4.04 2.70 33.17
1,1,1,2_Tetrachloroethare_ 4.83 6.20 -28.36
Tetrachloroethylere 5.06 3.60 28.85
1,1,lTrichloroethane____ 2.77 2.10 24.19
1,1,2_Trichloroethare_____ 4.42 6.40 -44,80
Trichloroethylene ._4.06 3.10 23.65
Trichlorofluor',ethare_ 0.78 0.56 28.21
Trichloropropane 5.08 4.20 -36.36
Vinyl chloride 1.84 0.00 100.00

3178

VOLATILE CONTINUING CALIBRATION CHECK

- - - - ---



Instrument ID.:\' c . Calibration Date(s): (C./i, .

L AB FILE. ID: RR.F 50 _46 2 c4

COMPOUND RRF RRF5O %D

-Benzene 4.45 3.30 -25.B4
Chlorobenzer,_e 4.74 3.80 -19.83

Ii1,2_Dichlorobenzen _ 3.79 3,00 -20.84
1,3_Dichlorobenzene 4.18 3.30 -21.05
1,4_Dichorobezene 3.35 2.60 -22.39

I Ethyl Benzene_ 3.10 2.50 -19.35
Toluene 3.55 3.00 -15.49
Xyleres_ 10.40 8,20 -21.15

I
I
I
I.

I

I
I
I
I

I
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Z=1. 
600 BANCROFT WAY
BERKELEY CALIFORNIA 94710ENGINEERING-SCIENCE, INC. (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: Duluth ANGB

Attached re the analytical reports for the water sample received
by this laooratory on. ?-08-88.

Sample Preparation Data

-Laboratory Client Date Date* Date Date*
-Sample No. Sample ID Test collected extracted analyzed 2nd col.

188092294 DANGB-BG-MW50-GW-1 8010 9-07-88 9-14-88 9-16-88

88092294 DANGB-BG-MW50-GW-1 8020 9-07-88 9-14-88 9-16-88

I

* If applicable

88-Al-DULU0190 1 CL-FRM01
A SUBSIDIARY OF THE PARSONS CORPORATION 3183



I I

CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

SAMPLE NO(S).: 88092294

WORK ORDER NO.: 954

I
I

This water sample was received at the ES Berkeley Laboratory
on 9-08-88. It was received cold and intact. I

88-A1-DULUO191 1 CN-FRMo2



FOGI IEER TNG-SCIENCE IC F A E

011fl-'STI, RiEI-I)RT

Li -,I v ' i" [i, t', r ii I Fl''ER , r -:, , -I.IM HUMEER " .o")O:IO00440 APPROQJED BY _
I-JrRI' ORDER DiiTE , 8. /9 Lab Surerv.it4or

REPORT DcITA: CLIENT DATA:
ES OAK RI[,GE/DLILLITH AIGB ES OAK RID' GE/[,UI[.UTH A.G, f" 1,1ea
710 S. ILLINOIS AQE. STE SI0o. 710 S. ILLINOIS AUE. STE. S103
nAi RI DGE, Tl 57850 OAI , RIDCGE, T 37E5l,
BI I.I. HCYrEH

il OF PIPORT "COPTEU: I

I F'OITRACT / PO # : OOo1
COIITACT : E'ILL HAfDEN

T'I{: 4, U!NITS.: u,.i'l. 'ROL~ c' E:'d0

I A _ " 4 UN1,51. C ,( . i):J-

1 I FN -. C h L 1 R' " - , i 4-
F IS f4 2-CHLOROETHOXY DETHAN.

E ] S f 2-CI-O TSO PROPY'. IETHEF: NI',
F; P 0IHO F, E NZ EM E D E,
B OMC0 I C'H L OR CI.E T H ri N E H.'
P RONOFOFP1 riD

I .R PMO ETHAI!E Il[P
f'F,OM. TETRACHLORiDE ND
il1L 'Rr, C ET A L FE H YEDE I11D
I H.ORAL ND

Il. ORO CEIENZEN4E
CLc.-R0ETHAE H[

CHL DR.OF 0 I 14
H - .H0P0HFHE A NE Nip

-HLOROETHYL V INYL. ETHER i1[
CH ORi1ETH NE NDI C'4I.OROMETHYL IIETHYL ETHER I
1H' OROTOL.UEHE ND
F, F'Ol'iIIC IL 0 -OI1IETHI7 lIl)

I P F'IiG METH.PNE NI
D - CHL O1:. F R '0 Z E 14E H

1 . 3-D ICHLORD BEHZENE NI'
1.. 4-P I C HL. 0 R 0 R.E N Z EIqE ND
P C HL. 0 ROD I FLL.U 0 RI. ETHANE N D
I. I-DI CHL0ROETHA 1,E IIID
I .2-DICHLOROETHANE ND

I -. I-D.ICHL OF!OETHYLEIIE ND
TPRANS -I.2 -D I C HL OOETH'f L ENE I"D
I'CH LOROI'IET H AN1E I . ',
I .2-DiCHLOROFFOF'PANE NP

I .l , - I 'i ; t " [ ' rt .r : :1 P 5



ENG(NEERIi,-"CIEINrE CE IN. '; I
1 '/ ( ,*r:6 ./Rl

fihif'i YSIS REPOPT FOR UORK ORDER NUMBER 9514

Sirl I,4 GUE' - ' GI -I' 16 , 1

TEST 'l1FD'iOl , 4

1 *-D- C HL CIROPPOFYL ENE ND
J , .2.-TETRACHLOROETHANE 1D
1 , I .7-TETRFACHL. OROETHANE HD
TETR Hr. HLOROETHYLENE ND I
.1 .. TR C 1HL 0RO ETH I'lE [

i,,7-TRTICHLOROETHRNE ND
TR ICHL OROETHYLEI4E N 171
TRICHOROF UOROI1ETH(ANE ND I
TRICHLOROFF:OF'I.E 14D
VINYL CHLORIDE ND I

I
I
I
I

3!86 I



ENGI NEER ING-SCI1ENC E TtNC. F. 4 C,

JO NurIEF, Z A0'0')0044' 1FFF0i.IED By _______

WOK ORDER CI:ITE (I ( / 0 Lab. Supervit.c-r

f(EFORT DPTA: CLIENT DP.TA:
-ES OAK RIDGE/LIIUTH A~qGE ES O'AK RI[11 /DUL1ITH W4GE -e
710 S. ILLIHOiS ALJE. STE. S103 710 S. ILLINOIS AQPE STE. S0
OAKI RIDGE. TtN 7 8 :)(1 OAK RIDGE. TH ~7 e:;
BILL I flYP'DEN

-iEF PEPMO31 CflPIES:,

(CONTF.:ICT / P13 4 ORO00l
CNTAC(T :EBILL HAiYDEN

T A S~ R . UNITS:u ' GROUP ql:-':t

3D P , I - P-.1 - 1

1 3-1) CHLF-%0BtEIiZE N D,
4 .- I)I CH L 0 0E1,EN 7EMET IqD

ETHYL .,EfENZEHE N
T 0 11 L F IINE

N YEESNE

I18
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ENGINEERING-SCIENCE INC. PAGE 7

ANALYSIS REPORT FOR WORK ORDER NUMBER 962

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

DANGB'FB6 DANGB-TB3

TEST COMPOUND 88092328 88092329

I BENZENE ND NO

CHLOROBENZENE ND ND
1,2-OICHLOROBENZENE NO ND

1-3-DICHLOROSENZENE ND ND

1.4-DICHLOROBENZENE NO ND
ETHYL BENZENE ND ND

TOLUENE NO NO

XYLENES ND NO

I
I

I

I
I
I
I
I
RI

I NO Not Detected

I
Ei ~3I93



ENGINEERING-SCIENCE INC. PAGE 5
11/21/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 962

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

OANGB FB6 OAHGBI-T83

TEST COMPOUND 880932 88092329

SENZYL CHLORIDE No RD
SIS (2-CHLOROETHOXY)METHANE NO RD
US5 (2-CHLOROISOPROPYL)ETHER NO No
BRO6ENZENE No NO
BRO4WICHLOROMETHANE NO NO
BROMOFORM NO NO
IROM0ETHANE ND NO
CARBON TETRACHLOR IDE NO No
CHLORACETALOEHYOE NO NO
CHLORAL NO NO
CHLOROSENZENE NO No
CHLOROETHANE NO NO
CHLOROFORM 16 NO
I-CHLOROHEXANE NO No
2-CHIOROETHYL VINYL ETHER NO NO
CHLOROMETHANE NO NO
CHLORO4ETHYL METHYL ETHER No NO
CHLOROTOLUENE NO NO
D18ROMOCHLORC1METHANE NO No
018RC040METHANE NO NO
1,2-DICHLOROBENZENE No NO
1,3-OICH.OROBENZENE No No
1.4-OICHLOROLIENZENE NO NO
DICHLOROWIFLUOROMETHANE NO NO
1,1-DICHLOROETHANE NO NO
1,2-OICHLOROETHANE NO NO
1,i-DICHLOROETHYLENE NO NO
TRANS-1,2-ICHLOROETHYLENE NO No
DICHLOR04ETHANE 1.48 1.48
1,2OICHLOROPROPANE NO NO
1,3-ICHLOROPROPYLENE NO NO
1,1,2,2TETRACHLOROETHANE No HO
1,1,1,-TETRACHLOROETHARE RO NO
TETRACHLOROETHYLENE NO NO
1,1,1-TRICHLOROETHANE NO NO
1,t,2-TRICHLOROETHANE NO NO
TRiCHIOROETHYLENE NO NO
TRICHLOROFLUORO4ETHANE -NO NO
TRICHIOROPROPANE ND NO
VINYL CHLORIDE NO NO

NO -Not Detected

3194



.. ... :ziuiN-EERING SCIENCES P02

355 000 BANCROFT WAY

.IERKELEY, CALIFORNIA 94710ENOINEERING-SCiENCE, INC. (,t,),5,5-7970

Job No.: ORO01

3 Client: ES Oak Ridge
Attention: Bill Hayden

Address: 710 S. Illinois Avenue
Suite F-103
Oak Ridge, Tn. 37830

I

3 Project: Duluth ANGB

U Attached are the analytical reports for the water sample received
by this laboratory on 9-08-88.

I Sample Preparation Data

aryCinDaeDate* Date Date*
ple No. Sample ID Test collected extracted analyzed 2nd col,

1I294 DANG8-BG-MW50-GW- 1 8010 9-07.88 9-14-88 9-16-88

)1294 DANGB-BG-MW5O-GW-1 8020 9-07-88 9-14-88 9-16-88

I
I

I

Plicable

I 88-Al-DULUo19o I CL-FRM01
1,,,1ARY OF THE PARSONS CORPOTION 319 4 a



. . -ENGINEERING SCIENCES P03

CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

SAMPLE NOS,: 88092294
WORK ORDER NO.: 954

This water sample was received at the ES Berkeley Laboratory
on 9-08-88, It was received cold and Intact,

0 13194b
-A1-DJLU0191 I



ui. : I& i 1>4 i hi 4ENGINEERING SCIENCES P05

DETECTION LIMITS
HALOGkNATED VOLATILE ORGANICSI EPA METHOD 8010

SAMPLE NO,:' 88092294

Compound Detection Limits

Benzyl chloride 0.50 us/L
*bis(2-chloroethoxy)rnethane 5.0 ug/L
*bis(2-ohloroisopropyl )ether 5.0 ug/L

Bromobenzene 0.50 ug/L
Bromodichloromethane 0.10 ug/L
Bi-omoform 0.20 ug/L
Bromomethene 1.2 ug/LICarbon Tetrachloride 0.12 ug/L
ChJloroacetealdehyde 50.0 ug/L
Chloral 50.0 ugfL
Clorobenzene 0.25 ugfL

*Chloroethane 0.52 ug/L
*Cloroform 0.05 ug/L

1 -Chlorohexane 0.50 ug/LI2-Chloroethy. vinyl ether 0.13 ug/L
Cloromethane 0.08 ug/L
Chloromethyl methyl ether 5.0 ug/LI 0-,m-,& p-Chlorotoluenes 0.50 ug/L
Dibromochloromethane 0.09 ug/L
Di bromome thane 0.50 ug/L
1 ,2-Diohlorobenzene 0.15 ug/LI I ,3-Dichlorobenzene 0.32 ugfL
1,4-Diohlorobenzene 0.24 ug/L
Dichiorodi Vluoromethene 1.8 ug/L

* 1, 1-Dichloroethane 0.07 ug/L
1, 2-Dichloroethane 0.03 ug/L
1, 1-Dichloroethylene 0,13 ugfLI trans-i ,2-Dichloroethylene 0.10 ug/L
Dichloromethane 0.25 ug/L
1, 2-Di ohioropropene 0.014 ug/L

*trans-i ,3-Dichloropropylene 0.314 ug/L
1,1 ,2,2-Tetrachloroethane 0.03 ug/L

U1,1,1 ,2-T'etrachloroethane 0.50 ug/.
Tetrachloroethylene 0,03 ug/L

*1,1, 1-Trioh'ioroethane 0.03 ug/L
1,1 ,2-Trichloroethane 0.02 ug/L
Trichloroethylene 0.12 ug/L
Trichlorofluorornethane 0.50 ug/L
Triohloropropane 0.50 ug/L

U Vinyl chloride 0.18 ug/L

I The method detection limits listed are based upon the EPA method listed, Dilution
or other deviations from the normal procedurt~, required due to characteristic3 ofI a sample, will influence these values. These changes are described in the report
narrative if applicable.

I r



01.12.90 12:34 PM *ENGINEERING SCIENCES P06

DETECTION LIMITS
AROMATIC VOLATILE ORGANICS

EPA METHOD 8020
SAMPLE NO.: 88092294

Compound Detection Limits

Benzene 0.2 ug/L

Chlorobenzene 0.2 ug/L

1 ,2-Dichlorobenzene 0.14 ug/

1,3-Dichlorobenzene 0.4 ug/L

1,4-Dichlorobenzene 0A ug/L

Ethylbenzene 0.2 ug/L

Toluene 0.2 ug/L

Xylenes (Dimethy! benzene) 0.4 us/L

The method detection limits listed are based upon the EPA method listed, Dilution
or other deviations from the normal procedures, required due to charaoteristics of
a sample, will influence these values. These changes are described in the report
narrative if applicable.

3194d
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REMIT TO:
Laboratory Services Group Park West Two
5350 Campbells Run Road Cliff Mine Road
Pittsburgh. PA 15205 Pittsburgh, PA 15275

CXRPOF4 R TION 412-788-1080

I
i I..~AD: NALY,':.$,:. R..:F'L:FRT

CLIENT NAME! E1NGINEERINS.SCIENCE INC. NUS CLIENi 1W: 901206
-ADDRESS. 710 S.ILLINOIS AVE.4,SUITE F103

OAK RIDGEt TN 37830 VENDOR NO:
REPORT DATE: 09/n/88 WORK ORDER NO: 5583ATTENTION: HR. BILL HAYDEN DArE. RECEIVED: 09/08/88

SAMPLE IDENTIFICATION NUS SAMPLE NO RESULTS UNITS

I DANGD-H1I 08/31 18"90381
R800 Gross Alpha ( 3 PCi/l

R801 Gross Beta ( 6 FCi/1I R804 Radiuk-226 (0.3 ?Ci/I

DANGO-B6-10I43-GW-1 09/07 18090382
R800 Gross Alpha 4.64/-2.7 PCi/I
R801 Gross Beta 11 4/- 4 PCi/1
R804 Radiut-226 ( 0.3 pCi/l

I DANG86-WO-6,-1 09/07 18090383
R800 Gross Alpha 4.211-2.6 PCi/l
R10 Gross Beta 8.5+/-3.7 PCi/
R804 Radiu.226 0.341-0.2 PCi/I

BANGD-BRI 09/07 18090384
R800 Gross Alpha ( 3 pCi/
R801 Gross Beta ( 6 pCi/1
R804 Radiut-226 (0.2 pCi/II

I
I
U

U
CONENTS:

I 3197
Reviewed and Approved bq: Joan e C, SitanicI



REMIT TO:
Laboratory Services Group Park West Two
5350 Campbells Run Road Cliff Mine Ro; JNSPittsburgh. PA 15205 Pittsburgh, PA 15275

CXDFDORATION 412-788-1080

L.A11 A01A.Y,:31$ RE!F'O I

CLIENT NAME: INGINEERINS-SCIENIE, INC& Ws CLFH" NO: 901206
ADDRESS: 710 %.ILLINOIS AVE.,iSUITE F103

OAK RIDDE, TN 37830 VENDOR NO:
REPORT DATE: 07128/88 WORK ORDER NO: 5583

ATTENTION: MR. BILL HAYDEN DATE RECEIVED: 0?/07/03 m
SAMPLE IDENTIFICATION NOS SAMPLE NO RESULTS UNITS

DANGI-BG-hW42-OW-1 09/08 18090490
R800 Gross Alpha ( 3 Pei/I
R801 Gross Beta ( 6 PCi/1 I
R804 Radiu-22, (0.2 pCi/l

DAN0B-D-M32- 1-I 09/08 18090491 I
R1800 Gross Alpha 5,5/-2.9 PCi/I
R0l Gross Bta II+1-4 pCi/l
R804 Radium-226 0.41/-0.2 PCi/I

I

COMMIENTS!

Reviewed and Approved bq, Joanne C. Sikanicm

m



SNUB
* CORPORATION

LABORArORY BERVICEU GROUP

PARK WEST TWO
-CLIFF MINE ROAD
PrITTSBURGH. PA 15275-1071
(412) 788-1080

I

I Lab Analysis Report

Cli ent Name: Enineering-Science, Inc.
Address: 710 South Illinois Ave., Suite F-103

-Oak Ridge, Tennessee 37830

Attention: Mr. William F. Hayden

Report Date: 11/17/88
I Date of Receipt: 9/24/88

Sample ID No.: Dang B-BG-SL1-SW1
NUS Sample No.: P101521

Determination Result Units

Gross Alpha <4 pCi/LIGross Beta <6 pCi/L
Radium -226 <0.3 pCi/LI

-I
I
I

I
I

I. 3I9



I

LAMORATORY SERVICES GROUP

PARK WEST TWO
CLIFF MINE ROAD
PITTSBURGH. PA 15275-1071

(412) 788.1080 I
I

Lab Analysis Report

Client Name: Engineering-Science, Inc.
Address: 710 South Illinois Ave., Suite F-103

,Oak Ridge, Tennessee 37830

Attention: Mr. William F. Hayden

Report Date: 11/17/88
Date of Receipt: 9/24/88
Sample ID No.: Dang B-BG-SL2-SW1
NUS Sample No.: P101519

Determination Result Units

Gross Alpha <4 pCi/L I
Gross Beta <6 pCi/L
Radium -226 <0.3 pCi/L

I
I
I
I
I
I

3200 I



NUS
* CORPORATION

LACRATORY BERVICES OROUP

PARK WEST TWO
CLIFF MINE ROAD
RTTSBURGH. PA 15275-1071
(412) 788-1080

Lab Analysis Report

I Client Name: Engineering-Science, Inc.
Address: 710 South Illinois Ave., Suite F-103

Oak Ridge, Tennessee 37830"

Attention: Mr. William F. Hayden!
Report Date: 11/17/88

* Date of Receipt: 9/24/88
* Sample ID No.: Dang B-BG-SL3-SW1

NUS Sample No.: P101520

Determination Result Units

Gross Alpha <4 pCi/LI Gross Beta <6 pCi/L
Radium -226 <0.3 pCi/L

I
3

Il

I~o



ELRRORATO
LABORATORY SERVICES GROUP

PARK WEST TWO
CLIFF MINE ROAD
RITTSSURGH, PA 15275-1071
(412) 788-1080

Lab Analysis Report

Client Name: Engineering-Science, Inc.
Address: 710 South Illinois Ave., Suite F-103

Oak Ridge, Tennessee 37830

Attention: Mr. William F. Hayden

Report Date: 11/17/88
Date of Receipt: 9/23/88
Sample ID No.: Dang B-B6-SL4-SW1
NUS Sample No.: P101427

Determination Result Units

Gross Alpha <4 pCi/L
Gross Beta <6 pCi/L
Radium -226 <0.2 pCi/L

3202



1--NUS
CORPORATION

LABORATORY BERVICEB GROUP

PARK WEST TWO
CLIFF MINE ROAD
PITTSI3URGH, PA 15275-1071
.(412) 788-1080

Lab Analysis Report

Client Name: Engineering-Science, Inc.
Address: 710 South Illinois Ave., Suite F-103

Oak Ridge, Tennessee 37830

Attention: Mr. William F. Hayden

Report Date: 11/17/88
Date of Receipt: 9/23/88
Sample ID No.: Dang B-B6-SL5-SW1
NUS Sample No.: P101433

Determination Result Units

Gross Alpha <4 pCi/L
Gross Beta <6 pCi/L
Radium -226 0.2 - 0.2 pCi/L

3203



NUS'I
COREORATION

LABORATORY SERVICES GROUP

PARK WEST TWO
CLIFF MINE ROAO
PIrTTSBuRGH, PA 15275-1071
(412) 788-1080

I
I

Lab Analysis Report

Client Name: Engineering-Science, Inc.
Address: 710 South Illinois Ave., Suite F-103

Oak Ridge, Tennessee 37830 I
Attention: Mr. William F. Hayden

Report Date: 11/17/88
Date of Receipt: 9/23/88
Sample ID No.: Dang B-10-GW1O-D-GW1
NUS Sample No.: P101432

Determination Result Units

Gross Alpha <20 pCi/L
Gross Beta 34 ± 14 pCi/L
Radium -226 2.4 ± 0.4 pCi/L 3

I
I
I
U

U

3204 I



'ENUS
* ORRORATICN

I LABORATORY SERVICES GROUP

PARK WEST TWO
CLIFF MINE ROAD
RTI"SBURGH, PA 15275-1071(412) 788-1080

I

I Lab Analysis Report

I Client Name: Engineering-Science, Inc.
Address: 710 South Illinois Ave., Suite F-103

Oak Ridge, Tennessee 37830

Attention: Mr. William F. Hayden

I
Report Date: 11/17/88

I Date of Receipt: 9/23/88
Sample ID No.: Dang B-B6-SL25-SW1
NUS Sample No.: P101429

Determination Result Units

Gross Alpha <4 pCi/L
Gross Beta <6 pCi/L
Radium -226 0.4 ±0.2 pCi/L

I
I
II'
U

I

I



SNUS

CORRORATION" I
LAWORATORY SERVICEB GROUP

PARK WEST TWO
CLIFF MINE ROAD
PITTSBURGH, PA 15275-1071
(412) 788-1080

Lab Analysis Report

Client Name: Engineering-Science, Inc.
Address: 710 South Illinois Ave., Suite F-103

Oak Ridge, Tennessee 37830

Attention: Mr. William F. Hayden

Report Date: 11/17/88
Date of Receipt: 9/23/88
Sample ID No.: Dang B-B6-GWIO-A-GWI
NUIS Sample No..: P101428

Determination Result Units

Gross Alpha 33 ± 10 pCi/L
Gross Beta 150 ± 30 pCi/L
Radium -226 4.4 ±0.6 pCi/L

U
I

8206 I



~NUS
CORPORATION

LABORATORY SERVICES GROUP

PARK WEST TWO
CLIFF MINE ROAO
RITTSBURGH, PA 15275-1071
(412) 788-1080

Lab Analysis Report

Client Name: Enqi neering-Science, Inc.
Address: 710 South Illinois Ave., Suite F-103

Oak Ridge, Tennessee 37830

Attention: Mr. William F. Hayden

Report Date: 11/17/88
Date of Receipt: 9/23/88
Sample ID No.: Dang B-1O-GW1O-B-GW1
NUS Sample No.: P101431

Determination Result Units

Gross Alpha 10 ± 5 pCi/L
Gross Beta 78 ± 9 pCi/L
Raditim -226 1.4 ± 0.3 pCi/L
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I
jNUS

CORPORATIONI
LAEORATORY SERVICES GROUP

PARK WEST TWO
CLIFF MINE ROAO
R: TTSBmURGH, PA 15275-1071

(412) 788-1080 I
I

Lab Analysis Report I
Client Name: Enineering-Science, Inc.
Address: 71 South llinois Ave., Suite F-103

Oak Ridge, Tennessee 37830

Attention: Mr. William F. Hayden I
Peport Date: 11/17/88
Date of Receipt: 9/23/88
Sample ID No.: Dang B-1O-GWIO-C-GW1
NUS Sample No.: P101430

Determination Result Units

Gross Alpha 7.0 ± 3 pCi/L i
Gross Beta 11 ± 4 pCi/L
Radium -226 0.3 ± 0.2 pCi/L

I
I
i
=
I

I
I
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'-m-US
LABORATORY BERVICES GROUP
5350 CAMPBELLS RUN ROAD
PITTSBURGH, PA 15205
1412i 747-2500
FAX (412) 747-2559

November 29, 1988

Mr. William Hayden
Engineering-Science, Inc.
710 South Illinois Avenue
Suite F-103
Oak Ridge, Tennessee 37830

SUBJECT: Quality control data and chain-of-custody forms for sample numbers;

18090381-384, 18090490-491, P101427-433 and P101519-521.

Dear Mr. Hayden:

The quality control data summaries for samples; 18090381-384, 18090490-491, P101427-
433 and P101519-521 aie enclosed. The original chain-of-custody forms for samples
P101427-433 and P101519-521 are included, and copies for samples 18090381-384 and
18090490-491 are enclosed since the originals were sent to Engineering-Science, Inc. at an
earlier date.

The quality control data summaries include duplicate, spike and blank data for the gross
alpha, gross beta and Radium-226 analyses.

Please contact me if you have any questions or comments concerning tlis information.

Yours very truly,

Greg Malzone
Quality Assurance Representative
Laboratory Services Group

GAM/ckh

Enclosures
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I
QUALITY CONTROL DATA FOR RADIOCHEMICAL ANALYSES

As part of the Laboratory Services Group's quality assurance program for
radiochemical analyses, duplicate and method spike analyses and background and
performance checks are performed. For every ten samples analyzed, one sample is
analyzed in duplicate and a method spike is analyzed. A minimum of one
background check and one performance check standard are run during each 24-hour
period that the instrument is in use.

, The precision of each duplicate analysis is calculated as the range (R) of the
two results or the relative percent difference (RPD), depending on the method
performed and the level of activity in the sample analyzed in duplicate.

IRange = R -R

Precision = RPD = 1(RI+R2)/2 x 100

I R I = First Result
R2 = Second Result

The accuracy of each method spike analysis is calculated as the percent
recovery.

Accuracy = Percent Recovery =AR x 100
* TR

AR = Actual Result
TR = Theoretical Result

Control limits and advisory control limits are established by initially
calculating the average (X) and the standard deviation (e) of the most recent
range, RPD, percent recovery, background check, and performance check
values:

* 1 n
i xi

/ n

I

3 X = Range, RPD, percent recovery, background check, or performance check
value. 321t5



Control limits are established for n = 26 to 51 values; advisory control limits
are established for n = 10 to 25 values.

The limits for precision are the range from zero to three times the standard
deviation. The limits for accuracy are the range of the average percent recovery
plus and minus two times the standard deviation. The limits for the background
and performance checks are the average background/performance check value plus
and minus three times the standard deviation.

When precision or accuracy exceeds the control limits, corrective action
must be taken prior to release of the data. .(This may consist of reanalysis of the
sample in question, or of all the samples in the set, if there is no evidence that
the cause of the poor precision or accuracy was limited to the QC sample.)

When a background or performance check exceeds the limits, sample analysis
is suspended until a conforming check is run and all samples counted after the last
acceptable check are rerun.
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GROSS ALPHA/BETA

QUALITY CONTROL DATA SHEET

I sample Number(s): 18090490 0491

Book and Page Number(s): GAB-04-104 Instrument

*Date(s) of Analysis: 9/16-17/88 Identification: Tennelec LB5100

ALPHA BETA

lank Planchet (CPM): 0.03 0.14 0.11 0.97 0.96 0.94

Performance Check: 0.282 0.280 0.475 0.477

liatrix .Duplicates:

Sample Number 18090490 18090490,

Original Result* <3 pCi L , <6 pCi/L

Duplicate Result* <3 pCi/L 5.41 pCi/L

* RPD/Range -

Itandard (Spike):
Solution Number/
Volume #2AB/4mL @_2AB/4mL

Actual Result* 0.83 pCi/mL 4.62 pCi/mL

Theoretical, Result*0.69 pCi/mL 4.48 pCi/mL3% Recovery 120.3 103.1

Ithod Blank:
Volume (mL.) 0.5 L 0.5 L _

Result* <0.5 pCi/L ,<1 DCi/L

I
I
I
I
I
I
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GROSS ALPHA/BETA

QUALITY CONTROL DATA SHEET

18090289-0291; 18090381-0384

;ample Number(s): 18090421-0422; 18090394

look and Page Number(s): GAB-04; 98-103 Instrument
=k ad Pge umberrs):GABIdentification: Tennelec, LB5100

;ate(s) of Analysis: 9/12/, 14-15/88

ALPHA BETA

lank Planchet (CPM): 0.11 0.10 0.04 1.02 1.19 0.91

erformance Check: 0.273 0.285 0.283 0.473 0.480 0.483

atrix Duplicates: ... .. _ .

Sample Number 18090290 18090422 ] 0090290 18422

Original Result* 5.11 pCi/L <6 pCi/L ALPHA 179 pCi/L

Duplicate Result* 5.87 pCi/L 5.7 pCi/L Analysis 166 pCi/L

RPD/Range 0.76 pCi/L - Only 7.54%

(Range) (RPD)

:andard (Spike): (Matrix Spike) (Matrix Spike)

Solution Number/ 18090291+ 18090291+

Volume #2AB/3mL 7#2AB/mL #2AB/3mL . #2AB/ImL

Actual Result* 0.72 pCi/mL 0.48 pCi/mL 4.66 DCi/mL 4.45 oCi/mL

Theoretical Result* 0.69 pCi/mL 0.69 pCi/mL 4.48 pCi/mL 4.4a D2i/mL

% Recovery 104.3 104.0 104.0 99.5

thod Blank:

Volume (KL) 0.5L O.5L

Rezult* <0.5 pCi/L _ _ QN/L
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i GROSS ALPHA/BETA

QUALITY CONTROL DATA SHEET

*Sample Number(s): P101427-1433, P101519-1521

Book and Page Number(s): 60-86,,p. 26 Instrument
iDate(s) of Analysis: 10/3-4/88 Identification: Tennelec LB5100

ALPHA BETA

Flank Planchet (CPM): 0.15 0.13 0.13 0.96. 1.21 .07
Performance Check: 0.282 0.287 0.4 3 . J7 A

tLtrix Duplicates-.

i Sample Number P101427 P101427
Original Result* <4 pCi/L <6 pCi/L

Duplicate Result* <4 pCi/L <6 pCi/L

I PD/Range

Itandard (Spike):

Solution Number/i Volume #2AB/5mL __#2AB/5mL

Actual Result* 0.70 pCi/mL 4.55 pCi/mL
Theoretical Result*O.69 pCi/mL 4.48 pCi/mL

i% Recovery 101.4 101.6

Ithod Blank:

Volume (mL) 0.5 L 0.5 L

Result* <0.6 pCi/L <1 P Ci/L

I
I
I
I
3
U
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RADIUM-226 (PLANCHET METHOD)

QUALITY CONTROL DATA SHEET

Sample Number(s): P101519-1521, P101849-1850 Instrument

Book and Page Number(s): 60-86, p. 29 Identification: Tenne--.c LB5100

Date(s) of Analysis: 10/11-12/88 .

Background (CPM): 0.04 0.04 0.02 0.03

Performance Check: 0,282 0.284' 0.280

Matrix Duplicates:

Sample Number P101849

Original Result* 0.21 oCi/L
Duplicate Result* <0.3 pCi/L
RPD/Rae --

Standard (Spike):

Solution Number/
Volume _____ _ _ _L_

Actual Result* 7.27 pCi/__L

Theoretical Result* 6.81 oCircE

% Recovery 106.7

,lethod Blank:

Volume (mL) 1 L
Result* <0._2 pC /L,

Specify Units

3 220



RADIUM-226 (PLANCHU METHOD)

QUALITY CONTROL DATA SHEET

r Sample Number(s): P101427 - 1433 Instrument

Book and Page Number(s): 60-86; p. 27 Identification: Tennelec LB 5100

* Date(s) of Analysis: 10/5/88

3 Background (CPM): 0.04 0.02
I.rformance Check: 0.279 0.279;

i Matrix Duplicates: _ _

i Sample Number P101427

Original Result* <0.2 pCii[

i Duplicate Result* <0.2 pCi/_

RPD/Re _ _ _ _ _ _

i Standard (Spike):

Solution Number/I Volume , #lAlB/3mL

Actual Result* 5.87 pCi/mL

Theoretical Result* 6.81 pCi/mL

% Recovery 86.2

*Method Blank:

Volume (mL) 1 L

I Result* <0.1 pCi/L

I
i

I

1*Specify Units
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RADIUM-226 (PLANCHET METHOD)

QUALITY CONTROL DATA SHEET
18090490-0491, 18090421-04?,

Sample Number(s): 18090381-0384, 18090394 Instrument
Book and Page Number(s): RAD - 08; 140-143, 146 Identification: Tennelec LB5100

Date(s) of Analysis: 9/20-21/88

Background (CPM): 0.03 0.05 0.I0 0.03

Performance Check: 0.286 0.289' 0.284

Matrix Duplicates:

Sample Number 18090394

Original Result* <O.1 pCi/L

Duplicate Result* <O.1 pCi/L

RPD/Ra&Re

Standard (Spike):

Solution Number/
Volume #IAlB/2mL

Actual Result* 4.75 pCi/mL

Theoretical Result* 6.81 pCi/mL

% Recovery 69.7

',ethod Blank:

Volume (mL) 1 L

Result* <0.2 pCi/L

Specify Units
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REMIT TO:
Laboratory Services Group Park West Two
5350 Campbells Run Road Cliff Mine RoadN U B Pittsburgh, PA 15205 Pittsburgh, PA 15275

RCRDO< ATION 412-788-1080

I

I LABORAIY ANALYSIS REPORT

CL=ET ME: EGINEfRMN-SCIENCE, INC. NUS CUMT W: 0734 0001
ADDRESS: 710 S. I4IOIS AVE., SUITE F103

OAK RIDGE, % 37830-0000 VNDOR NO: 00795506
REPORT DATE: 01/25/89 WORK ORDER NO: 55830

A;r'IcMO: ICR. BILL &;YDE14

SA LE IDrFICATIC i: DGB-BG-SL2-n'1 (P101519)
NUS SANPLE NO; P0108289
DATE SXVLED : 9/23/88
DATE R&=V : 19-JAN-89 Relog date/24-SEP-88 Received date
APPROVED BY: Joanne C. Sirranic

TEST D"r ATIO' RESULT UITI
R50 Tritium < 2000 pCi/LI CO 1qTS:

I
I
I
I
I

I

| 3223



REMIT TO:
S N UF1Laboratory Services Group Park West Two

5350 Campbells Run Road Cliff Mine RoadN U S Pittsburgh. PA 15205 Pittsburgh, PA 15275
CX3F30 ATO 412-788-1080

1.

LABORATORY A1ALYSIS RRT

CLMT' NM: ENGR* *G-SCIENCE, I14C. NUS CLMT PD: 0734 0001
ADDRESS: 710 S. ILLINOIS AVE. ,SUITE F103

OAK RIDGI, Th' 37830-0000 V12ODR NO: 00795506
REPORT DATE: 01/25/89 VORK ORDER NO: 51830

ATrMTION: MR. BILL HAYDEN

SAMLE IDEWUICATIa.: DAB-BG-SL3-SW! (P101520)
NUS SAMPLE NO: P0108290
DATE SA PLED : 9/23/88
DATE RECEIVED: 19-JAN-89 Relog date/24-SEP-88 Received date
APPROVED BY: Joanne C. Sinnic

TES Dr1MTIO!4. RESULT UNI

R50 Tritium < 2000 pCi/L

3224-



REMIT TO:
Laboratory Services Group Park West Two
5350 Campbells Run Road Cliff Mine Road
Pittsburgh. PA 15205 Pittsburgh, PA 15275

COP4ORATIM N 412-788-1080

I
1.

I LABORATORY ANALYSIS RLORT

= M. r E: EGlEflG-SCIENCE, INC. mJS CIM'r NO: 0734 0001
ADDRESS: 710 S. "lILMOIS AVE.,SUT F103

OAK RIDG , 7W 37830-0000 V ,DOR NO: 00795506
REPORT DATE: 01/25/89 WORK ORDER NO: 55830

ATTr!ICO: M~ BILL HAYDN

SA nE ID rIFICATION: DANGB-BG-SL1-S'W1 (P101521)
NUS SAIMLE NO: P0108291
DATE SA!m1E : 9/23/88
DATE REI : 19-JAN-89 Relog date/24-SEP-88 Received date
APPROVED BY: Joanne C. Sianic

TST DTIr. 4 ATION RESU T UirTf

R50 'itiLir < 2000 pCi/L

I
3

3
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REMIT TO:
S N U.1Laboratory Services Group Park West Two

5350 Campblls Run Road Cliff Mine Roadi IN U B Pittsburgh, PA 15205 Pittsburgh. PA 15275
COF:PORATION 412-788-1080

1.

LABORATORY ANALYSIS REPORT

CLIENT NWME: ENGflERlY-SCINCE, IlIC. NUS CLIT NO: 0734 0001
.ADDRESS: 710 S. ILLINOIS AVE.,SUITE "103

OAK RIDGE, TN 37830-0000 VEDR NO: 00795506
REPORT DATE: 01/25/89 WORK ORDER NO: 55830

ATM,'TION: MR. BILL HAYDEN

SALE IDIrTFICATIcM: DANGB-BG-S14-SWI. (P101427)
NUS SAWLE NO: P0108292
DATE SAFY"U' : 9/23/88
DATE RECEIVED: 19-JAN-89 Relog date/24-SEP-88 Received date
APPROVED BY: Joanne C. Simanic

DUILMRITATION' RESUT UNIT

R50 Tritium < 2000 pCi/L

MO32S:

3226



-REMIT TO:
Laboratory Services Group Park West Two
5350 Campbells Run Road Cliff Mine Road
Pittsburgh, PA 15205 Pittsburgh, PA 15275

CR 412-788-1080

I

I LABORATORY A1TLYSIS REPOT..

CLINT WM: ENGflRIN-SCIENCE, INC. NUS C='T In: 0734 0001
ADDRESS: 710 S. ILLflMIS AIE.,SUITE F103

OAK RIDGE. ' 37830-0000 VEIM. NO: 00795506
I A~fIO: . .BIL AYENREPORT DATE-:: 01/25/89 WRK ORDER NO: 55830

SXALE IDENI ICATIM: DAN B-10VIO-A-GW (PI01428)
NUS SAMLE NO: P0108293
DATE SA !L : 9/23/88
DATE RECEM: 19-JA-89 Relog date/24-SEP-88 Received date
APPROVED BY: Joanne C. Siranic

TEST DrET@I TION RESULT UNIT

I.
R50 Tritift < 2000 .Wi/L

I CO'0027S:

I
I
I
I
I
I
1
I
I 3227



REMIT TO:
Laboratory Services Group Park West Two
5350 Campbells Run Road Cliff Mine Road
Pittsburgh, PA 15205 Pittsburgh, PA 15275

CI I I TION 412-788-1080

1.

IABORATORY ANALYSIS REPORT

CLT flM.E: EGIN ING-SCINCE, INC. NUS =1 NO: 0734 0001
ADDRESS: 710 S. ILLIN4OIS AIE.,SUITE F103

OAK RIDGE. T7N 37830-0000 DMR NO: 00795506
REORT DATE: 01/25/89 WORK ORDER NO: 55830

ATM ION: MR. BILL HAYDDI

SAKPLE ID RIFICATI: DANG-BG-SL25-SW-1 (P101429)
NUS SAPLE NO: P0108294
DATE SAP 0D : 9/23/88
DATE RECEIVED: 19-JAN-89 Relog date/24-SEP-88 Received date
APPROVED BY: Joanne C. Simanic

TEST DETEMATION RESULT UNIT

R50 Tritium < 2000 t i/L

MU4TS:
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REMIT TO:
Laboratory Services Group Park West Two
5350 Campbells Run Road Cliff Mine RoadI:_N u s Pittsburgh, PA 15205 Pittsburgh, PA 15275'1 =F :: ORPO ATION 412-789-1080

1.

I LABORATORY ANLYSIS REPORT

CLI T NAIE: DLGET.flI-SCIEVCE, INC. NUS CLI NO: 0734 0001
ADDRESS: 710 S. I.LfOIS AVE. ,SUITE F103OAK =!DE. ' 37830-0000 VEMOR NO: 00795506

REPORT DATE: 01/25/89 WORK ORDER NO: 55830

SAME L= IDrIE D CATION: DAIB-10GWIO-GW1 (P101430)
NUS SIMILE NO: P0108295
DATE SA!,,ED : 9/23/88
DATE RECEV: 19-JAN-89 Relog date/24-SEP-88 Received date
APPROVED BY: Joanne C. Si anic

TEST D'TERMITION RESULT UNITI
R50 Tritium < 2000 pCi/L

I 022 S:

I
I
I
I
I
I
I
I
* 3229



REMIT TO:

S N UJ Laboratory Services Group Park West Two
5350 Campbells Run Road Cliff Mine Road

-S Pittsburgh, PA 15205 Pittsburgh, PA 15275CXF XR ATION 412-788-1080

1.

LABORATORY AMLYSIS REORT

CL=NT NE*: EGNR=NCSCMI , INC. NUS CLIMT W: 0734 0001
ADDRESS: 710 S. ILL4OIS AVE.,SUI F103

OAK RIDGE, Wh 37830-0000 VED3. NO: 00795506
REPORT DATE: 01/25/89 WORK ORDER NO: 55830

AMTNTION: 1R. BIL HAYDEN

SAIZ ItD '±CATOI : DAB-100W10-B-Gn (P101431)
NUS SAMPLE NO: P0108296
DATE S APED : 9/23/88
DATE RECEIMV: 19-JAN-89 Relog date/24-SEP-88 Received date
APPROVED BY: Joapnne C. Sinaic

=S DEMTMATION RESUlT UNIT

R50 Titium < 2000 pCi/L

COILTS:

3230



REMIT TO:
Laboratory Services Group Park West Two
5350 Campbells Run Road Cliff Mine Road" Pittsburgh, PA 15205 Pittsburgh, PA 15275

CORRPRATION 412-788-1080

I
1.

I LABORATORY ANALYSIS REPORT

CLIEI , E: ENGfE= lG-SCM%,CE, INC. IWS CLIT NO: 0734 0001
ADDRESS: 710 S. I.LBOIS AVE.,SUI E F103

OAK E.E, 7I 37830-0000 VEDOR NO: 00795506
REPORT DATE: 01/25/89 VORK ORDER NO: 55830

ATTrTION: M. Bf L.. HAYDET

SAPLE IDS 1 CATIW: DA!,B-10GWOD-GW1 (P101432)
NUS SA T LE NO: P0108297
DATE SATI-0 : 9/23/88
DATE RECEIVED: 19-JM-89 Relog date/24-SEP-88 Received date
APPROVED BY: Joamne C. Simanic

1=ST DET &ATI:1 RESLT UNITI
R50 'ritinT < 2000 pCi/L

I COTS:

I
I
I
I
I
I
I
I

| 323.1



REMIT TO:
N ULaooratory Services Group Park West Two

5350 Campbells Run Road Cliff Mine RoadN U S Pittsburgh. PA 15205 Pittsburgh, PA 15275
CX3FF3 T' RA- 412-788-1080

j,l3ORATORY AIALYSIS PEPO

CLIDT N*IE: ENflMflM-SCLCE, I37C. NUS =- r NO: 0734 0001
ADDRISS: 710 S. 40lIS AVE. ,SUITE F103

OAK RIDGE, TN 37830-0000 VENCOR NO: 00795506
REORT DATE: 01/25/89 WOMK ORDER NO: 55830

AfrEIrIO: DR. BIIJ HAYDE

SAIPLE ID CATIOM: DAIB-BG-SL5-SR1 (P101433)
NUS SAWLE NO: P0108298
DATE SAMeED : 9/23/88
DATE RECEIVED: 19-JAN-89 Relog date/24-SEP-88 Received date
APPROVED BY: Joanne C. Simanic

"EST DETM TION RESILT UNIT

R50 Tritium < 2000 pCi/L

3232,
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I

Page I ITRS. Oak Ridge REPORT Vork Order S R9-03-013

Received: 03/01/89 03/31/99 16:59:51

REPORT ENGINEERIN0 SCIENCE,-INC. PREPARED IT/RADICL~OCICAL SCIENCES LAD. ,7TO 710 S. ILLINSIS AV, STE. 90: 1 BY 1550 BEAR CREEK ROAD,
O __RIE, TN 37830 OAK RIDGE, TN 37931 "e "I ~CTIFIE BY '+

ATTEN J ANN SHERWIN ATTEN ERS

PHONE 615-482-9707 CONTACT J HARVEYCLIENT j_ _C SAMPLES 4
COMPANY E-NINEERIN9 SCIENCE, INC. -
FACILITY -- _'_ 

_

IWORK ID WATER SAMPLES
TAKEN
TRANS __ _ _TYPE _ _ _ _ _ _ _

P.O. #

INVOICE under separate over

SAMPLE IDENTIFICATION 
TEST CODES and NAMES used on this report01 D' -I1RO1-C-2 gALP. GROS ALPHA

2 W8,7~1 "GW0-8-Og LBT GROSS BETA03 DANQB-1O"CI-O-A-W2 L A,6 RA-226
04 MDNGB-10- w1O-D-OW2 RA22 RA-228i ~ TR I TRITIUM

I
I
I

I
I

I
I

I 3235



Page 2 ITRSL Oak Ridge REPORT Work Order t R9-03-013
Received: 03/01/89 Results By Test

I lEST CUDE S.mple 0I Sample 02 sample 03 Sample 04
.default units (ente'ed ui-ts) (entered uni7t$) (entered uits) (entered uits)

QCAPHW 72 +1- 41 85 +1- 50 382+/-154 154+/- 65
pCi/l
GBETA 92 +/- 45 211+/- 67 253+/-104 155+/- 57
pCi/I
RA226 (0.6 (0.6 (0.6 (0.6
pCi/I I
RA228 (2.9 (2.4 (2.5 (2. 5pCill

TRI (339 <339 <339 <339
pCi/3
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I
I
I CERTIFICATE OF ANALYSIS

PREPARED FOR: ENGINEERING-SCIENCE LABORATORY, INC. PN 135-04
600 BANCROFT WAY
BERKELEY, CA 94710

I metaTRACE SAMPLE NUMBER: LISTED BELOW
DATE RECEIVED: LISTED BELOW
DATE ANALYZED: 9/20/88
METHOD: EPA 353.2
SAMPLING LOCATION: DULUTH ANGB

I
LAB SAMPLE DATE

NUMBER IDENTITY RECEIVED MATRIX NITRATES UNITS

AA-747-9 BG-MW43-GW- 09/08/88 WATER < 0.02 MG/L

AA17480 BG-MW50-GW-1 09/08/88 WATER < 0.02 MG/L

AA17481 BRI 09/08/88 WATER < 0.02 MG/L

AA17662 BG-MW42-GW-1 09/09/88 WATER < 0.02 MG/LU AA17663 BG-MW32-GW-1 09/09/88 WATER ( 0.02 MG/L

AA18300 DANGB-2-MW2-GW-1 09/20/88 WATER < 0.02 MG/L

AA18301 DANGB-2-MWI-GW-1 09/20/88 WATER < 0.02 MG/L

I

I
I
I 3239
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CERTIFICATE OF ANALYSIS

PREPARED FOR: ENGINEERING-SCIENCE LABORATORY, INC. PN 135-04
600 BANCROFT WAY
BERKELEY, CA 94710

I metaTRACE SAMPLE NUMBER: -LISTED BELOW
DATE RECEIVED: LISTED BELOW
DATE ANALYZED: 9/21/88
METHOD: EPA 353.2
SAMPLING LOCATION: DULUTH ANGB

I-----------------------------

LAB SAMPLE DATEI NUMBER IDENTITY RECEIVED MATRIX NITRATES UNITE

i AA18335 DANGB-2-MW37-GW-1 09/21/88 WATER < 0.02 MG/L

AA18336 DANGB-2-MW41-GW-1 09/21/88 WATER 0.05 MG/L

I AA18337 DANGB-2-GW2E-GW-1 09/21/88 WATER < 0.02 MG/L

AA18338 DANGB-BR9 09/21/88 WATER < .0.02 MG/LI AA18339 DANGB-2-MW40-GW-1 09/21/88 WATER 0.08 MG/L

i AA18340 DANGB-2-MW55-GW-1 09/21/88 WATER 0.09 MG/L

METHOD
BLANK NA WATER < 0.02 MG/L

I LAB CONTROL
SAMPLE NA WATER 102 %I.

U

I
I
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CERTIFICATE OF ANALYSIS

PREPARED FOR: ENGINEERING-SCIENCE LABORATORY, INC. PN 135-04
600 )BANCROFT WAY
BERKELEY, CA 94710

metaTRACE SAMPLE NUMBER: LISTED BELOW
DATE RECEIVED: LISTED BELOW
DATE ANALYZED: 9/23/88
METHOD: EPA 353.2
SAMPLING LOCATION: DULUTH ANGB

LAB SAMPLE DATE
NUMBER IDENTITY RECEIVED MATRIX NITRATES UNITS

AA18469 DANGB-BR10 09/22/88 WATER < 0.02 MG/L

AA18470 DANGB-2-GW2A-GW1 09/22/88 WATER < 0.02 MG/L

AA18471 DANGB-2-MW56-GWI 09/22/88 WATER < 0.02 MG/L

AA18472 DANGB-2-GW2C-GW1 09/22/88 WATER 0.86 MG/L

AA18473 DANGB-2-MW4-GWI 09/22/88 WATER 0.53 MG/L

AA18474 DANGB-2-GW2D-GW-1 09/22/88 WATER < 0.02 MG/L

AA18475 DANGB-2-MW39-GW-1 09/22/88 WATER 0.52 MG/L

METHOD
BLANK NA WATER < 0.02 MG/L

LAB CONTROL
SAMPLE NA WATER 101 %

3256
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CERTIFICATE OF ANALYSIS

PREPARED FOR: ENGINEERING-SCIENCE LABORATORY, INC. PN 135-04
600 BANCROFT WAY
BERKELEY, CA 94710

i metaTRACE SAMPLE NUMBER: LISTED BELOW
DATE RECEIVED: LISTED BELOW
DATE ANALYZED: 9/23/88
METHOD: EPA 353.2
SAMPLING LOCATION: DULUTH ANGB

i.............................
LAB SAMPLE DATE

i NUMBER IDENTITY RECEIVED MATRIX NITRATES UNITS

I AA18641 DANGB-2-MW7-GWI 09/23/88 WATER < 0.02 MG/L

AA18642 DANGB-2-MW6-GW1 09/23/88 WATER 0.14 MG/L

i AA1864 DANGB-2-MW5-GWI 09/23/88 WATER <0.1 MG/L

AA18643 DANGB-2-MW5-GWI 09/23/88 WATER < 0.02 MG/L

AA18644 DANGB-2-MW38-GW1 09/23/88 WATER < 0.02 MG/L

I AA18645 DANGB-2-GW2B-GW1 09/23/88 WATER <0.02 MG/L

i METHOD
BLANK NA WATER < 0.02 MG/L

LAB CONTROL
SAMPLE NA WATER 102 %

I
i
I
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CERTIFICATE OF ANALYSIS

PREPARED FOR: ENGINEERING-SCIENCE LABORATORY, INC. PN 135-04
600 BANCROFT WAY
BERKELEY, CA 94710

I metaTRACE SAMPLE NUMBER: LISTED BELOW
DATE RECEIVED: LISTED BELOW
DATE ANALYZED: 10/04/88
METHOD: "EPA 353.2
SAMPLING LOCATION: DULUTH ANGB

I.............................
LAB SAMPLE DATEi NUMBER IDENTITY RECEIVED MATRIX NITRATES UNITS

i AA188 5 DANGB-BG-L-SW 09/24/88 WATER 0.69 MG/L

AA18866 DANGB-BG-SL4-SW1 09/24/88 WATER 0.10 MG/L

I AA18867 DANGB-BG-SL25-SWI 09/24/88 WATER 0.07 MG/L

AA18868 DANGB-BG-SL1-SW1 09/27/88 WATER 0.09 MG/L

i AA18869 DANGB-BG-SL2-SW1 09/27/88 WATER 0.04 MG/L

i AA18870 DANGB-BG-SL3-SWI 09/27/88 WATER 0.74 MG/L

AA18871 DANGB-2-SL7-SWI 09/27/88 WATER 0.04 MG/L

I AA18872 DANGB-2-SL6-SW1 09/27/88 WATER 0.04 MG/L

AA18873 DANGB-2-SL29-SWI 09/27/88 WATER < 0.02 MG/L

I METHOD
BLANK NA WATER < 0.02 MG/L

in LAB CONTROL
SAMPLE NA WATER 92 %

I
I
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