
| DIX rLE COPY
INSTALLATION RESTORATION PROGRAM

REMEDIAL INVESTIGATION
REPORT

MINNESOTA AIR NATIONAL GUARD BASE
DULUTH INTERNATIONAL AIRPORT

I DULUTH, MINNESOTA
[I VOLUME 5

DTIC
s ELECT2

FEB 20 1991U

I HAZWRAP SUPPORT CONTRACTOR OFFICE

Opera~d by MARTI Ad IAEEG SYMTMS, INC
For the U.S. DEPARTMENT OF ENERGY unfer contract DE-AC5-40R21 057

91 11 0D

i TAEM rr i A



I

'This report has been prepared for the Martin Marietta Energy
Systems, Inc. by Engineering-Science, Inc. for the purpose of aiding in
the implementation of the Department of Defense Installation
Restoration Program. It is not an endorsement of any product. The
views expressed herein are those of the Contractor and do not
necessarily reflect the official views of the publishing agency, the
United States Air National Guard, nor the Department of Defense."



DI S ULAIME NoT.I

THIS DOCUMENT IS BEST

QUALITY AVAILABLE. THE COPY

FURNISHED TO DTIC CONTAINED

A SIGNIFICANT NUMBER OF

PAGES WHICH DO NOT

REPRODUCE LEGIBLY.



Lii

it

-'1:''- - - - - - - - - - - -- - - -

diNCY1,$1 0USZ Oty Y &A&) fl. ;EPORTD-0 TE 3.lT'E 40 DA TEczrs

- January 1990 Final Remedial Investigation Report
) S J2) Ti 1 'Remedial Investigation Report 5.

Minnesota Air National Guard Base
* Duluth International Airport
Duluth, Ni nhisota Volume 1-final report

i, N/A ... --

7. PERFORMINMG ORGANIZATON NAME(S) AND ADDRES .ESI 6. PERFORING OfGANIZATION

Engineering-Science / 2EPORT ?UMCER
70 South Illinois Ave., Suit4 F-103
Oak Ridge, TN

. SP ONSOR!NG/IONTORING AGENCY NAME(S) AND ADORESE ) 10. SPONSORINGt MONITORING
} AGENCY REPORT NUMBER

Hazardous Waste Remedial 
Actions Program

Oak Ridge, TN

Air National Guard Bureau ,

4pAdrewq~ Air Farrm lagqp. Vnrelnnd 90AU-_

Vola 2-Aendices Volume 3 -Appendices Volume 4-Appendices
i; um"e5-Appendic Volume 6-Appendices Volume 7-Appendices

"123, D:STRIBUTION t AVAILABILITY STATrEMENT i 12b. DSTRIBUTiON CODE

Approved for public release;
distribution is unlimited

,13., A:STRACT (Maximwrn 200 woras

The report describes the remedial actions performed on sites confirmed to contain
hazardous waste contamination which endangers the human health. The actions
performed are described and the potential for future problems. The study was
conducted under the Air National Guard's Installation Restoration Program.

14. ir;c7 TAMS * - 15.~ZUSERCF PAGES

Inst'allation1 Restoration' Program'
Remddial Investgation Report C C CUCS CZ0
4ttnn~iota Air -National Guard
.7.C~.. -i bTY CLA IF iCATIONS1 T CATO. "0, L1MITCN OF ASSTRACT

" . "2' Vffeds'f :ed-';
* .t-i-zax ,UnkSeass!~



REMEDIAL INVESTIGATION REPORT

MINNESOTA AIR NATIONAL GUARD BASE
DULUTH INTERATIONAL AIRPORT

DutLith, Minnesota

VOLUME 5

JANUARY 1990

Accesion For

Prepared By NTISCR&
DTiC I AB

ENGINEERING-SCIENCE U .ou~
710 South Illinois Ave., Suite F-103 iti; ica ton

Oak Ridge, Tennessee .-

y. . . .........

Prepared For Dist A .dr

HAZARDOUS WASTE
REMEDIAL ACTIONS PROGRAM

Oak Ridge, Tennessee

Submitted To

MINNESOTA AIR NATIONAL GUARD
Duluth International Airport

Duluth, Minnesota



This page intentionally left blank.

Ji



L 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 InvestigationL
at the Minnesota Air National Guard Base, Duluth International Airport,
Duluth, Minnesota, to be submitted to the National Guard Bureau, Andrews Air
Force Brse, Maryland. This investigation was initiated in July, 1988 under

- Task Oner 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 for remedial actions based on an
assessment of risks to human health and the environment.

This investigation was performed by Engineering-Science personnel from
the Oak Ridge, Tennessee office with oversight provided by Martin Marietta
Energy Systems. Mr. Larry Janssen, of Martin Marietta Energy Systems was
the Technical Monitor for Lt. Col. Michael Washeleski of the National Guard
Bureau. Major Joel D. Manns, Minnesota Air National Guard Base, Duluth,
Minnesota, provided field support. Engineering-Science personnel included Mr.
Robert S. McLeod, P.E., P.G., who served as Project Manager and Mr. John D.
Hardeman, P.G., who served as the Field Team Leader. Mr. Robert L. 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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E S 600 BANCROFT WAYLBERKELEY, CALIFORNIA 94710
ENGINEERING-SCIENCE, INC. (415) 548-7970

I

Job No.: OR001.02

Client: ES Oak Ridge
Attention: Bill Hayden

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

Project: Duluth ANGB

Attached are the analytical reports for the soil samples received

by this laboratory on 9-24-88.

Sample Preparation Data

i Laboratory Client Date Date* Date Date*

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

88092672 DANGB-BG-SLS-SD-1 AS-F 9-23-88 10-16-88

88092672 DANGB-BG-SL5-SD-1 BA-I 9-23-88 10-17-88

88092672 DANGB-BG-SL5-SD-1 CD-F 9-23-88 10-17-88

88092672 DANGB-BG-SL5-SD-1 CR-F 9-23-88 10-18-88
88092672 DANGB-BG-SL5-SD-1 HG-C 9-23-88 9-17-88

88092672 DANGB-BG-SL5-SD-1 PB-F 9-23-88 10-16-88

88092672 DANGB-BG-SLS-SD-1 418.1 9-23-88 10-13-88 10-22-88
88092672 DANGB-BG-SL5-SD-1 MOIS 9-23-88 10-26-88

88092672 DANGB-BG-SL5-SD-1 8010 9-23-88 10-04-88 10-03-88
88092672 DANGB-BG-SL5-SD-1 8020 9-23-88 10-04-88 10-03-88

88092672 DANGB-BG-SL5-SD-I 8080 9-23-88 10-04-88 10-25-88
88092672 DANGB-BG-SL5-SD-1 8270 9-23-88 10-04-88 11-10-88

S* If applicable

89-DULU0806 I CL-FRMO1

A SUBSIDIARY OF THE PARSONS CORPORATION ±uoa



E S 600 BANCROFT WAY
BERKELEY, CALIFORNIA 94710

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

Job No.: OR001.02

Project: Duluth ANGB

Sample Preparation Data

Laboratory Client Date Date* Date Date*

3ample No. Sample ID Test collected extracted analyzed 2nd col.

38092673 DANGB-BG-SL4-SD-1 AS-F 9-23-88 10-16-88

38092673 DANGB-BG-SL4-SD-1 BA-I 9-23-88 10-17-88
38092673 DANGB-BG-SL4-SD-1 CD-F 9-23-88 10-20-88--

38092673 DANGB-BG-SL4-SD-1 CR-F 9-23-88 10-18-88

38092673 DANGB-BG-SL4-SD-1 HG-C 9-23-88 9-17-88

38092673 DANGB-BG-SL4-SD-1 PB-F 9-23-88 10-25-88-

38092673 DANGB-BG-SL4-SD-1 418.1 9-23-88 10-13-88 10-22-88

38092673 DANGB-BG-SL4-SD-1 MOIS 9-23-88 10-26-88

38092673 DANGB-BG-SL4-SD-1 8010 9-23-88 10-04-88 10-03-88

38092673 DANGB-BG-SL4-SD-1 8020 9-23-88 10-04-88 10-03-88
38092673 DANGB-BG-SL4-SD-1 8080 9-23-88 10-04-88 10-26-88-

38092-673 DANGB-BG-SL4-SD-I 8270 9-23-88 10-04-88 11-10-88
38092674 DANGB-BG-SL25-SD-1 AS-F 9-23-88 10-16-88
38092674 DANGB-BG-SL25-SD-1 BA-I 9-23-88 10-17-88
38092674 DANGB-BG-SL25-SD-l CD-F 9-23-88 10-17-88
38092674 DANGB-BG-SL25-SD-1 CR-F 9-23-88 10-18-88
38092674 DANGB-BG-SL25-SD-1 HG-C 9-23-88 9-17-88

38092674 DANGB-BG-SL25-SD-1 PB-F 9-23-88 10-25-88-
38092674 DANGB-BG-SL25-SD-1 418.1 9-23-88 10-13-88 10-22-88
38092674 DANGB-BG-SL25-SD-1 MOIS 9-23-88 10-13-88-
38092674 DANGB-BG-SL25-SD-1 8010 9-23-88 10-04-88 10-03-88

38092674 DANGB-BG-SL25-SD-1 8020 9-23-88 10-04-88 10-03-88
38092674 DANGB-BG-SL25-SD-1 8080 9-23-88 10-04-88 10-25-88
38092674 DANGB-BG-SL25-SD-1 8270 9-23-88 10-04-88 11-11-88-

If applicable

89-DULU0806 2 CL-FRMO 1
A SUBSIDIARY OF THE PARSONS CORPr .ATION 1682



= E S 600 BANCROFT WAY
BERKELEY CALIFORNIA 94710

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

Job No.: OR001.02

Project: Duluth ANGB

Sample Preparation Data

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

88092675 DANGB-4-SLII-SD-1 BA-I 9-23-88 10-17-88
88092675 DANGB-4-SLI1-SD-1 CD-F 9-23-88 10-17-88
88092675 DANGB-4-SLII-SD-1 CR-F 9-23-88 10-18-88
88092675 DANGB-4-SL1I-SD-I PB-F 9-23-88 10-16-88
8809 267 5 DANGB-4-SLII-SD-I 418.1 9-23-88 10-13-88 10-22-88
88092675 DANGB-4-SL1I-SD-1 MOIS 9-23-88 10-13-88
88092675 DANGB-4-SLI I-SD- 1 8010 9-23-88 10-04-88 10-06-88
88092 675 . DANGB-4-SLI I-SD-I 8020 9-23-88 10-04-88 10-Q6-88
88092676 DANGB-4T- 2=S-2-1-B A-I " .9-23-88 10-17-88
88092676 DANGB-4-SL12-SD-1 CD-F 9-23-88 10-27-88-
88092676 DANGB-4-SL12-SD-1 CR-F 9-23-88 10-18-88
88092676 DANGB-4-SL12-SD-1 PB-F 9-23-88 10-16-88
88092676 DANGB-4-SL1 2-SD-i 418.1 9-23-88 10-13-88 10-22-88
88092676 DANGB-4-SL12-SD-1 MOIS 9-23-88 10-13-88 1
88092676 DANGB-4-SL12-SD-1 8010 9-23-88 10-06-88- 10-04-88
88092676 DANGB-4-SL12-SD-1 8020 9-23-88 10-04-88 10-06-88

* If applicable

89-Al-DULU0806 3 CL-FRMO 1

A SUBSIDIARY OF THE PARSONS CORPORATION 1683



CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
SAMPLE NO(S).: 88092672-88092676

WORK ORDER NO.: 1036

These soil samples were received at the ES Berkeley Laboratory
on 9-24-88. They were received cold and intact.

89-DULUo8o7 I 1684 CN-FRMo2



ENUINEERING-SCIENCE INC. PAGEI

11/09/88

ANALYSIS REPORT

[ORK ORER NUMBER: 1036
'JOB NMBER : Z90000000440 APPROVED BY d
"WRK ORDER DATE : 09/24/88 Lab Supe.rvisor

~REPORT DATA: CLIENT DATA:

-'ES OAK RIDGE/DULUTH AMOS ES OAK RIDGE/DULUTH ANGS 134)
710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

rOAK RIDGE, TN 37830 OAK RIDGE, TN 37830
IILL HAYDEN

N OF REPORT COPIES: 1

L ONTRACT / PO 0 OROOI
-t0NTACT S ILL HAYDEN

(615) -481 -3920

1 TASK: 2, UNITS: MG/KG

DANGB-BG-SL5- DANGB-BG-SL4- DANGB-BG-SL25- DANGB-4-SL11- DANGS-4-SL12-
SD-1 SD-i SD-i SD-i SD-i

LIEST COMPOUND 88092672 88092673 88092674 88092675 88092676

.- ACID DIG SOIL NA NA NA NA NA
4 ;RSEN!C <1.2 01.2 1.7B8

~BAR IULM 41.1 33.2 29.2 57.8 42.1
CADMIUM <0.62 <0.59 <0.59 <0.64 1.3

~HROMIUM 14.2 N 163N15.1 N 16.9 N 8.7 N
S4ERCURY <0.12 <0.12 <0.12
LEAD 4.0 4.8 7.9 s 6.1 13.8

ND -Not Detected



ENGINEERING-SCIENCE INC. PAGE 2
11/09/88

ANALYSIS REPORT

ORK ORDER NUNBER: 1036 00?,
all NUMBER : ZBO000000440 APPROVED BY

IRK ORDER DATE : 09/24/88 Lab Stpervisor

EPORT DATA: CLIENT DATA:

S OAK RIDGE/DULUTH ANGS ES OAK RIDGE/DULUTH ANGB C 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 / PO # : OROOl

ONTACT : BILL HAYDEN
(615)-481-3920

ASK: 3, UNITS: mg/Kg

DANGB-BG-SL5- DANGB-BG-SL4- DANGB-BG-SL25- DANGB-4-SL11- DANGB-4-SL12-

SD-i SD-1 SD-I SD-1 SD-1

:ST COMPOUND 88092672 88092673 88092674 88092675 88092676

18.1 PETROLEUM HYDROCARBONS <100 <100 <130 210 1600

MOISTURE 24.3 23.5 15.4 21.4 13.0

- Not Detected
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ENGINEERING-SCIENCE INC. PAGE 3

02/06/89

ANALYSIS REPORT

IIORK ORDER NUMBER: 1036
-JOB NUMBER : ZB0000000440 APPROVED BY

WORK ORDER DATE : 09/24/88 Lab scupervisor

[EPORT DATA: CLIENT DATA:

ES OAK RIDGE/DULUTH ANG8 ES OAK RIDGE/DULUTH AN38 134)

4,710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

!AK RIDGE, TN 37830 OAK RIDGE, TN 37830

-dILL HAYDEN

fOF REPORT COPIES: 1

CONTRACT / PO # : ROOl

ONTACT :BILL HAYDEN

(615)-481 -3920

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

DANGB-BG-SLS- DANGB-BG-SL4- DANGB-BG-SL2D, DANGB-4-SLii- DANGB-4-SLi2-

SD-i SD-i SD-i SD-i SD-i

'EST COMPOUND 88092672 88092673 88092674 88092675 88092676

BENZYL CHLORIDE ND NO ND ND ND

x 91S (2-CHLOROETHOXY)METHANE ND ND ND ND ND

IIUS (2-CHLDRDISOPRDPYL)ETHER ND ND NO ND ND

- BRMUUEZEN ND ND ND ND ND
BROMODICHLORc*4ETHANE ND ND ND ND ND
3RONOFORM ND ND ND ND ND

CARBON TETRACHLORIDE ND ND ND NO ND

1 HLROMETAEH ND ND ND ND ND

ALORAL ND ND NO ND ND

CHOOEZN OND ND ND ND

HLOROETHANE ND ND ND NO ND

:HLDRDFORM ND 1.5 ND ND 0.54
i1-CHLOROHEXANE NO NO NO ND ND
2-CKLDROETHYL VINYL ETHER ND ND ND ND ND

X HOROMETHANE ND ND ND ND ND
~:HLOROMETHYL METHYL ETHER ND ND ND ND ND

CHLDROTOLUENE ND ND ND ND ND

-_'IBRMCHLRMETHANE ND ND ND ND NO

3)IBROMOMETHANE ND ND ND ND NO
a,-IHOOEZNEN DN DN
1, 3-DICHLOROBENZENE ND ND ND ND ND

, I,3-DICHLOROBENZENE ND ND ND ND ND

1,4oICHLOROBLDE ANE ND ND ND ND ND

l -DICHLOROLOETHANE ND ND ND ND ND

1,12-DICHLOROETHANE ND ND NO ND ND

i11: 1DICHLOROETHYLNE ND ND ND ND ND

TRAS1 ,2-DICHLOROETHYLENE ND ND ND ND ND

j1ICHLOROMETHANE 62B 42B 538 608 278

1. ,2-DICHLOROPROPANE NO ND ND ND ND

1 168?



ENGINEERING-SCIENCE INC. PAGE 4

1t/09i88

ANALYSIS REPORT FOR WORK ORDER NUMBER 1036

DANGB-BG-SL5- DANGB-BG-SL4- DANGB-BG-SL25- DANGB-4-SLll- DANGB-4-SL12-
SD-1 SD-I SO-1 50-1 SD-i

ST COMPOUND 88092672 88092673 88092674 88092675 88092676

,3-DICLOROPROPYLENE RD NO ND ND ND
,1,22-TETRACHLOOETHANE ND ND ND ND ND
I,1,2-TETACHLOROETHANE ND ND ND ND ND
TRACHL0R0ETHYLENE ND ND ND ND ND
,1,1-TRICHLOROETHANE ND ND ND ND ND
,1,2-TRICHLOROETHANE ND ND ND ND ND
UICHLOROETHYLENE ND ND ND ND ND

1ICHLOROFLUOROMETHANE ND ND ND ND ND
RICHLOROPROPANE ND ND ND ND ND
INYL CHLORIDE ND ND ND ND ND

- Not Detected

1688



ENGINEERING-SCIENCE INC. PAGE 5
11/09/88

ANALYSIS REPORT

IfOK ODERNUMBER: 1036
jO0B NUMBER : ZB0000000440 APPROVED BY
WORK ORDER DATE :09/24/88 Lab Supervi sor*

I EPORT DATA: CLIENT DATA:
.S OAK RIDGE/DUWuTH ANG8 ES OAK RIDGE/DULUTH ANGS ( 134)
710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

-OAK RIDGE, TN 37830 OAK RIDGE, TN 37830
SILL HAYDEN

# OF REPORT COPIES: 1

a ONTRACT /PO # : OR001
4CONTACT : SILL HAYDEN

(615)-481-3920

ASK: 4, UNITS: uglKg, GROUP 8020

DANGB-BG-SL5- DANGB-BG-SL4- DANGB-BG-SL25- DANGR-4-SL1 1- DANGB-4-SL12-
3SD-1 SD-i SD-1 SD-i SD-1

1,EST COMPOUND 88092672 88092673 88092674 88092675 88092676

zENZENE ND ND ND 240 ND
HLOROBENZENE ND NDDNDD

i, ICLROEZEENO ND ND ND ND
1,3-DICHLOROBENZENE ND ND ND ND ND

,4-DICHLOROBENZENE ND ND ND ND ND
THYL BENZENE ND ND ND 550 760

TOLUENE NO ND NO 970 360
XYLENES ND ND ND 3400 3000

ND -Not Detected



ENGINEERING-SCIENCE INC. PAGE 6
11/09/U8

ANALYSIS REPORT

)RK ORDER NUMBER: 1036
)B NUMBER : BO000000440 APPROVED BY

)RK ORDER DATE : 09/24/88 Lob Supervisor

WPRT DATA: CLIENT DATA:
3 OAK RIDGE/DULUTH ANGI ES OAK RIDGE/DULUTH ANGB 134)
10 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
AK RIDGE, TN 3783 OAK RIDGE, TN 37830
!LL HAYDEN

OF REPORT COPIES: 1

)NTRACT /PO 0 : ORO01
)NTACT :BILL HAYDEN

(615)-481 -3920

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

DANGBRBG-SL5- DANG8-BG-SL25-
S0-1 SD-i

:ST COMPOUND 88092672 88092674

MDIN ND ND
-PHA-BHC ND ND
ETA-BHC ND NO

ELTA-9HC ND NO

kMMA-BHC ND ND
iLORDANE ND ND
41DDD ND ND

,4'-DDE NO ND
,41-DDT NO ND
iELDRIN NO ND
JOOSULFAN I ND ND
IDOSULFAN 11 ND ND
MDOSULFAN SULFATE ND ND
MDIN ND ND
IDRIN ALDEHYDE NA NA
PTACHLOR ND ND

:PTACHLOR EPOXIDE ND ND
'PONE NA NA

ETHXYCIORNO ND
)XAPHENF ND ND
:8-1016 ND ND
'B-1221 ND ND
-8-1232 ND ND
:8-1242 No ND
:8-1248 ND ND
*8-1254 ND ND
.8-1260 NO ND

Not Detected
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7f
ENGINEERING-SCIENCE INC. PAGE 7

11/09/88

IiANALYSIS REPORT FOR WORK ORDER NUMBER 1036

' ASK: 4., UNITS: ug/L, GROUP 8080

DANGB-&G-SL4-
SD-1

LEST COMPOUND 8802673

~ALDRIN NO
iPHABC No

'=.3ETA-BNC RD
DELTA-IIHC ND

g'-AMMA-SHC RD
' HLORDANE RD
4,41-DDD MD

4,4-DDE ND

I )IELDRIN NO
ENDOSULFAN I i

,XNOOSULFAN It NO
j :NDOSULFAN SULFATE NO

.NDRIN NO
ENDRIN ALDEHYDE NA

4EPTACHLOR No
1 EPTACHLOR EPOXIDE ND
'EPONE NA
METHOXYCHIOR ND

OXAPHENEND
'CS-1016 ND
PCB-1221 ND
PCB-1232 NO
'CB-1242 NO
ICB-1248 ND
PCS-1254 ND
DCB-1260 ND

ND Not Detected
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jEWNINEttftING,' -CENpage 1 of 5

Pr~irit Polutant Ai~alyzsit
aeNeutrals - SW 8270,
Matrix:- Soil

)ate-, Reeivtd:i SetMerk 24, 1988 Work Order: 1035
£~~t-b Rprtd Debr 9,'98Job NUMbek: OR001

FO: S:akRige/uuPAG ATTN: Mt. Bill Hayden
Addregti 710 S'. i h in 6it Ayej Suite F-103

Oak Ridge, TN 37830

Lab Number: 88092672 88092673
Sample No.,: DANGB-BG-SLS- DANGB-BG-SL4-

SD-1 SD-1
D~ate Sarpled; 9-23-88 9-23-88
Time Sampled: 09:0 09:45
Date Extracted: 10-04-88 10-04-88
J.ate Analyzed: 11-10-88 11-10-88
Percent Moisture: 24 24
------------------------------------------------------------------------------------
Compound Detection ANALYTICAL RESULTS

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

------------------------------------------------------------------------------------
1.,3-Dichlorobenzeie 330 ND ND
1,4-Dichlorobenzene 330 ND ND
Hexachioroethane 330 ND ND
Bis(2-chloroethyl)ether 330 ND ND
,2Z-Dichlorobenzene 330 ND ND
N-Nitrosodimethylamine 330 ND ND
Bis(2-chloroisopropyl)ether 330 ND ND
N-Nitrosodi-n-propylamine 330 ND ND
Hexachiorobutadiene 330 ND ND
1.,2,4-Trichiorobeizene 330 ND ND
Nitrobenzene 330 ND ND
Isophorone 330 ND ND
Naphthalene 330 ND ND
Bis(2-chloroethoxy)methane 330 ND ND
2-ChloronaphthAlene 330 ND ND
Hexachlorocyclopentadiene 330 ND ND
Acenaphthylene 330 ND ND

1Acenaphthene 330 ND ND
Dimet hyl phthalate 330 ND ND
2,6-Dinitrotoluene 330 ND ND
Pluorene 330 ND ND
?,4-Dinitrotoluene 330 ND ND
Diethyl phthalate 330 ND ND
N-Nitrosodiphehylamine 330 ND ND

SHexachlorobenzene 330 ND ND



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

Matrix: Soil
(continued)

'Date Received: September 24, 1988 Work Order: 1036
Date Reported: December 9, 1988 Job Number: OR001

JFOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-i03

Oak Ridge, TN 37830

Lab Number: 88092672 88092673
-Sample No.: DANGB-BG-SL5- DANGB-BG-SL4-

SD-1 SD-1
Date Sampled: 9-23-88 9-23-88
Time Sampled: 09:00 09:45
Date Extracted: 10-04-88 10-04-88
Date Analyzed: 11-10-88 11-10-88
Percent Moisture: 24 24

----------------------------------------------------------------------------
Compound Detection ANALYTICAL RESULTS

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

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

matrix: Soil
(continued)

jate Received: September 24, 1988 Work Order: 1036
wate Reported: December 9, 1988 Job Number: OROOI

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

Oak Ridge, TN 37830

Lab Number: 88092672 88092673
Sample No.,: DANGB-BG-SL5- DANGB-BG-SL4-

SD-i SD-i

Date Sampled: 9-23-88 9-23-88
Time Sampled: 09:00 09:45
Jate Extracted: 10-04-88 10-04-88
Date Analyzed: 11-10-88 11-10-88
Percent Moisture: 24 24
--- -----------------------------------------------------------------------

C.~ompound 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 ND
p-Dimetnylaminoazobenzene -*ND ND
7,12-Dimethylbenz(a)anthracene -*ND ND
a-,a-Dimethylphenethylamine -*ND ND
.iphenylamine -*ND ND
!,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
z-Naphthylamine -*ND ND
2-Nitroaniline 1600 ND ND
3-Nitroaniline 1600 ND ND
4-Nitroaniline 1600 ND ND
W-Nitroso-di-n-butylamine -*ND ND
N\-Nitrosopiperidine - ND ND
?entachlorobenzene -*ND ND
Pentachloronitrobenzene -*ND ND
Phenacetin -*ND ND
2-Picoline -*ND ND
?r onamide - ND ND
,2,4, 5-Tetrachlorobenzene -*ND ND

k EPA has not yet determined detection limits for these compounds,
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Priority Pollutant Analysis page 4 of 5
Pesticides and PCBs - SW 8270

Matrix: Soilt
Date Received: September 24, 1988 Work Order: 1036
Date Reported: December 9, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

-Lab Number: 88092672 88092673
I Sample No.: DANGB-BG-SL5- DANGB-BG-SL4-

SD-1 SD-1
Date Sampled: 9-23-88 9-23-88

7-Time Sampled: 09:00 09:45
Date Extracted: 10-04-88 10-04-88
Date Analyzed: 11-10-68 11-10-88

,-Percent Moisturef 24 24
------------------------------------------------------------------------------

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

Alpha-BHC -- * ND ND
Gamma-BHC -- , 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
Endosulfan I -- * ND ND
Dieldrin 500 ND ND
4,4'-DDE 1000 ND ND
Endrin -- , ND ND
Endosulfan II -- , ND ND
4,4'-DDD 500 ND ND
4,4'-DDT 830 ND ND
Endosulfan Sulfate 1000 ND ND
Endrin aldehyde -- , ND ND
Endrin Ketone -- , ND ND
Chlordane 2000 ND ND
Methoxychlor -- , ND ND
Toxaphene 2000 ND ND
Aroclor-1016 2000 ND ND

,-Aroclor-1221 2000 ND ND
Aroclor-1232 2000 ND ND
Arocior-iZ4 2000 ND Ni
Aroclor-1248 2000 ND ND

1 Aroclor-1254 2000 ND ND
I Aroclor-1260 2000 ND ND

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

Matrix: Soil

Date Received: September 24, 1988 Work Order: 1036
)ate Reported: December 9, 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: 88092672 88092673
3ample No.: DANGB-BG-SL5- DANGB-BG-SL4-

SD-i SD-i
Date Sampled: 9-23-88 9-23-88
Time Sampled: 09:00 09:45
Date Extracted: 10-04-88 10-04-88
Date Analyzed: 11-10-88 11-10-88
?ercent Moisture: 24 24

: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
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
?entacnlorophenol 1600 ND ND
4-Nitrophenol 1600 ND ND
3enzoic Acid 1600 ND ND
2-Methylphenol 330 ND ND
2- & 4-Methylpheno 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.

'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.
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I
ENGINEERING SCIENCE page I of 5

Priority Pollutant Analysis
Base Neutrals - SW 8270

Matrix: Soil

'Date Received: September 24, 1988 Work Order: IU36
Date Reported: December 9, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

Lab Number: 88092674
Sample No.: DANGB-BG-SL25-

SD-i
Date Sampled: 9-23-88
Time Sampled: 10:15
Date Extracted: 10-04-88
Date Analyzed: 11-11-88
Percent Moisture: 15

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

1,3-Dichlorobenzene 330 ND
1,3-Dichlorobenzene 330 ND

Hexachloroethane 330 ND
Bis(2-chloroethyl)ether 330 ND

- 1,2-Dichlorobenzene 330 ND
N-Nitrosodimethylamine 330 ND
Bis(2-chloroisopropyl)ether 330 ND
N-Nitrosodi-n-propylamine 330 ND
Hexacnlorobutadiene 33(J 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
Acelaphthylene 330 ND
Acenaphthene 330 ND
Dimethyl phthalate 330 ND
2,6-Dinitrotoluene 330 ND
Fluorene 330 ND
2,4-Dinitrotoluene 330 ND
Diethyl phthalate 330 ND

i;N-Nitrosodiphenylamine 330 ND
Hexachlorobenzene 330 ND
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Priority Pollutant Analysis page 2 of 5
Base Neutrals - SW 8270

Matrix: Soil
(continued)

..ate Received: September 24, 1988 Work Order: 1036
jate Reported: December 9, 1988 Job) Number: OR001

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

Oak Ridge, TN 37830

.ab Number: 88092674
Sample No.: DANGB-BG-5L2 5-

SD-i
Date Sampled: 9-23-88
Time Sampled: 10:15
D)ate Extracted:' 10-04-88
Date Analyzed: 11-11-88
Percent Moisture: 15

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

Dhenanthrene 330 ND
Anthracene 330 ND
Dibutyl phthalate 330 ND
zluoranthene 330 ND
4-Chlorophenyi-- phenyl ether 330 ND
;?yrene 330 ND
3utyi Benzyl phthalate 330 ND
31s(2-ethy'Lhexyl) phthalate 330 ND
Chrysene 330 ND
4-Bromophenyl phenyl ether 330 ND
S enzo(a)anthracene 330 ND
Di-n-octylphthalate 330 ND
6enzo(b)fluoranthene 330 ND
Benzo(k)fluoranthene 330 ND
3enzidine 2000 ND
3,3'-Dichlorobenzidine 660 ND
3enzo(a)pyrene 330 ND
Indeno(1,2,3-cd)pyrene 330 ND
Dibenzo(a,h)antniracene 330 ND
Benzo(ghi)perylene 330 ND
&enzyl Alcohol 660 ND
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Priority Pollutant Analysis Page 3 of 5
Base Neutrals - SW 8270

Matrix: Soil
(continued)

Date Received: September 24, 1988 Work Order: 1036
Date 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

-Lab Number: 88092674
Sample No.: DANGB-BG-SL25-

SD-I
Date Sampled: 9-23-88

I Time Sampled: 10:15
'Date Extracted: 10-04-88
Date Analyzed: 11-11-88

- Percent Moisture: 15

£ Compound Detection Analytical Results
Limits (dry weight)
ug/kg ug/kg

Acetophenone -- ND
i Aniline -- ND
4-Aminobiphenyl -- ND
4-Chloroaniline 660 ND
1-Chloronaphthalene -- ND
Dibenzofuran 330 ND
p-Dimethylaminoazobenzene -- , ND
7,12-Dimethylbenz(a)anthracene -- , ND
a-,a-Dimethylphenethylamine -- , ND
Diphenylamine -- , ND
1,2-Diphenylhydrazine -- , ND
Ethyl methanesulfonate -- ND

I 3-Methylcholanthrene -- , ND
Methyl methanesulfonate -- , ND
2-Methylnaphthalene 330 ND
1-Naphthylamine -- ND
2-Naphthylamine -- , ND
2-Nitroaniline 1600 ND
3-Nitroaniline 1600 ND
4-Nitroaniline 1600 ND
N-Nitroso-di-n-butylamine -- , ND
N-Nitrosopiperidine -- ND
PtachlcrobeneneNL

i Pentachloronitrobenzene -- , ND
Phenacetin -- , ND
2-Picoline -- , ND

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

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

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

Matrix: Soil

Date Received: September 24, 1988 Work Order: 1036
.)ate Reported: December 9, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

Lab Number: 88092674
Sample No.: DANGB-BG-SL25-

SD-i
Date Sampled: 9-23-88
rime Sampled: 10:15
date Extracted: 10-04-88
-ate Analyzed: 11-11-88
x'ercent Moisture: 15

-----------------------------------------------------------------------------
.ompound Detection ANALYTICAL RESULTS

Limits (dry weight)
ug/kg ug/kg

-------------------------------------------------------------------------------
Alpha-BHC -- , ND
Gamma-BHC -- , ND
3eta-BHC 660 ND
Heptachlor 330 ND
Delta-BHC 500 ND
Aldrin 330 ND
eptachlor epoxide 330 ND
-ndosulfan I -- , ND
Dieldrin 500 ND
4,4'-DDE 1000 ND
ndrin -- , ND

Zndosulfan II -- , ND
,'-DDD 500 ND
,4'-DDT 830 ND

Tndosulfan Sulfate 1000 ND
Endrin aldehyde -- , ND
£ndrin Ketone -- , ND
"hlordane 2000 ND
Xethoxychlor -- , ND
Toxaphene 2000 ND
Aroclor-1016 2000 ND
Aroclor-1221 2000 ND
Aroclor-1232 2000 ND
Arocior-1242 2000 ND
Aroclor-1248 2000 ND
Aroclor-1254 2000 ND
Aroclor-1260 2000 ND

* EPA has not yet determined detection limits for these compounds.
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Priority Pollutant Analysis page 5 of 5
Acid Extractables -- SW 8270

Matrix: Soil

Date Received: September 24, 1988 Work Order: 1036
.-Date 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

-Lab Number: 88092674
Sample No.: DANGB-BG-SL25-

SD-i
Date Sampled: 9-23-88
Time Sampled: 10:15

LDate Extracted: 10-04-88
Date Analyzed: 11-11-88

TPercent Moisture: 15

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

--Chlorophenol 330 ND
A 2-Nitrophenol 330 ND

Phenol 330 ND
2,4-Dimethylphenol 330 ND
2,4-Dichlorophenol 330 ND
2,4,6-Trichlorophenol 330 ND
4-Chloro-3-methylphenol 660 ND
2,4-Dinitrophenol 1600 ND
2,6-Dichlorophenol -- , ND
2-Methyl-4,6-Dinitrophenol 1600 ND
Pentachlorophenol 1600 ND
4-Nitrophenol 1600 ND
Benzoic Acid 1600 ND
2-Methylphenol 330 ND
3- & 4-Methyiphenol 330 ND
2,3,4,6-Tetrachlorophenol -- , ND
2,4,5-Trichlorophenol 330 ND

Analyst Laboratory Supervisor

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

SB Compound was detected in the blank.

NOTE: Samples are discarded 30 days after results are reported unless
other arrangements are made. Hazardous samples will be returned
to client or disposed of at client expense.
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

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 SUMMARY
QC REPORT NO(S).: VGC-S-0060-88
QC REPORT NO(S).: VGC-S-0060-88B

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

Results for Sample No. 88092739 are reported on a wet weight

basis, since percentage moisture was not performed.
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PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
SOIL

i Job No: ORO01 QC Report No.: OCP-S-0037-88
QC Sample No.: 88092674

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

L Attn: Bill Hayden Date Reported: 11-03-88

Address: 710 S. Illinois Avenue

Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB Laboratory Supervisor Approval:

QC Report fr Laboratory Sample No(s).: __'_

88092672-88092674, 88092731-88092737

88092782-88092783

Compound Amount Sample Conc. MS Conc. MS % QC

- Added In Extract In Extract Rec. # Limits

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

1Lindane 2360 ND 49.2 62 46-127

Heptachlor 2360 ND 49.8 63 35-130

Aldrin 2360 ND ND NC* 34-132

Dieldrin 5910 ND 144 73 31-134

Endrin 5910 ND 122 62 42-139

4,4-DDT 5910 ND 160 81 23-134

MSD Cnc. QC Limits
Tn Excract MSD % 'IS %

(ug/Kg) Rec. #I Rec. 0 RPD RPD REC

j Lindaie 392 76 62 19 50 46-127

I Heptachlor j 85 63 29 31 35-130

Aldrin -4 .3 63 IC* NC* 43 34-132

Dieldrin 1 92 73 23 38 31-134,

Endrin 152 77 62 22 45 42-139
l A &-nTN T,', 7& h Q 1;2ql

h'-.~hT7I~ ~ I 23-13L,

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

RPD: 1 out of 6 outside limits

Spike Recovery: 1 out of 12 outside limits

1712



PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
SOIL

Job No: ORO01 QC Report No.: OCP-S-0037-88B
QC Sample No.: Blank

Client: ES Oak Ridge Level (Low/Hed): Low
Attn: Bill Hayden Date Reported: 11-03-88
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).: _ _ _ _ _ _

88092672-88092674, 88092731-88092737
88092782-88092783

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

Lindane 2000 ND 37.0 56 46-127

Heptachlor 2000 ND 42.5 64 35-130

Aldrin 2000 ND 37.5 56 34-132

Dieldrin 5000 ND 115 69 31-134

Endrin 5000 ND 88.8 53 42-139

4,4-DDT 5000 ND 99.0 60 23-134

MSD otic. QC Lini ts
TI ExCr : MSu % MS %%

.u,.. # Rec. # RPD # RPD REC

Lindane 50.7 76 56 31 50 46-127

Heptachlor 49.0 64 14 31 35-130

Aidrin 1"). 3 56 6 43 34-132

Dieldrin 130 78 69 12 38 31-134

Endrin 103 I 53 20 45 42-139

4,4-DDT 211 127 60 72* 50 23-134

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

RPD: 1 out of 6 outside i.Wiits

Spike Recovery: 0 out of 12 outside limits

1713
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO.: OCP-S-0037-88
QC REPORT NO.: OCP-S-0037-88B

Hatrix spike concentration is not detected for aldrin, therefore,
spLe recovery and relative percent difference are not calculated.

A tiank spike analysis shows the laboratory to be in control.

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

1171488-Al-DULU0279 1 CN-FRM01



PESTICIDE METHOD BLANK SUMMARY

Job No.: ORO01 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

Project: Duluth ANGB

Date Extracted: 10-04-88
Date Analyzed (i,. 10-25-88 Date Analyzed (2): 10-26-88
Time Analyzed (1): 06:17 Time Analyzed (2): 03:43
Instrument ID (1): 5890 #2 Instrument ID (2): 5880
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 I ID (2) Analyzed 2

88092672 10-25-88 88092673 10-25-88
88092673 10-25-88 88092674 10-25-88
88092674 10-25-88

88-A1-DULUO283 1 17 PT-FRM4
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

SAMPLE NO(S).: 88092673-88092674
WORK ORDER NO.: 1036

When samples 88092673 and 88092674 were analyzed, area counts for
the last internal standard were below QC specifications. This analysis
was repeated with the same result, indicating a matrix effect. Since
this internal standard is used to calculate only dioctyl phthalate and a
few - the highest boiling - of the polynuclear aromatic hydrocarbons
(PNA's), and since these PNA's are nearly always accompanied by lower
boiling PNA's, which were not present in these samples, this phenomenon
should not affect the results of the analysis.

88-Al-DLLU0703 1 1717 CN-FRMO1
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418.1 INITIAL & CONTINUING CALIBRATION DATA

Job No.: OR001 Calibration Date: 10-22-88
Instrument I.D.: Bausch & lomb

Client: ES Oak Ridge Spectronic 270 IR

Attn: Bill Hayden
Address: 710 S. Illinois Avenue Unit: mg/L

Suite F-103 Date Reported: 11-09-88
Oak Ridge, Tn. 37830 Ru 0.9975

Project: Duluth ANGB Laboratory Supervisor Approval:

Laboratory Sample No(s).: ___

88092672-88092676
88092731-88092741

/Continuous
Standard Concentration Absorbance RF /Calibration

/Verification

No. 1 1.2 0.170

No. 2 1.8 0.266 RF = 5.59

No. 3 2.4 0.395

No. 4 3.0 0.483

Cont. Cal. No. 2 1.86 0.283 CCV = 103%
(Initial)

Cont. Cal. No. 2 1.9 0.295 CCV = 106%
(88092672-88092676)+QC

Cont. Cal. No. 2 1.9 0.295 CCV = 106%
(88092731-88092736)

Cont. Cal. No. 2 1.7 0.288 CCV = 104%

(88092737-8809274 1)

1719
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I SEMIVOLATILE METHOD BLANK SUMMARY
4B

Job NO.: Work Order No.:
Lab Sample No.: V-

SClient: Lab File ID: Sc%'*I
Attn: Matrix: 6o, /
Address: Level (low/med):

Date Analyzed: //, 10- ?
Time Analyzed: I 2,y
Instrument ID:

~1 Prject:Date Reported:Project:

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

Sample Lab Sample Lab File Date of
Number ID ID Analysis

0, 3,0,

- 9-AAAAN1NN 1 17202 I o .TI . -/F- ',tM10

' I I I i ~ Y

- I ,6/ I ! ''' 3 / li--V,
-S5Sb 6! ~4 I !'' ~ Iiu-~',A

I I I

I ! I !I

IiI I I
SI I

I
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SEMIVLATL"E ORGANIC GC/MS TUNING AND MASSCALIBRATION - DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP)

A.ab Name: Engineering Science Contract:

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

J ab File ID: >T1110 DFTPP Injection Date: 11/10/88

:nstrument ID: 70 1 DFTPP Injection Time: 8:19

I i % RELATIVE
m/e ION ABUNDANCE CRITERIA I ABUNDANCE

51 1 30.0 - 60.0% of mass 198 i 46.5
1 68 1 Less than 2,0% of mass 69 1 0.0( 0.0)1!

69 1 Mass 69 relative abundance I 62.
70 1 Less than 2.0% of mass 69 I 0.0( 0.0)11

i 127 1 40.0 - 60,0% of mass 198 I 47.2
) 197 Less than 1.0% of mass 198 0.0

198 Base Peak, 100% relative abundanceI 100.
199 1 5,0 - 9.0% of mass 198 6.7

1 275 I100 - 30,0% of mass 198 16.3
365 Greater than 1.00% of mass 198 1.69
441 Present, but less than mass 443 J 7.6

i 442 Greater than 40.0% of mass 198 1 51.3
43 1 17.0 - 23.0% of mass 442 9.8( 19,0)2!

l-Value is % mass 69 2-Value is % mass 442

,HIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS:

LAB LAB DATE TIME
I SAMPLE ID FILE ID ANALYZED ANALYZED

01! 60 ug/ml BNA STD >S0460 11/10/88 8:36
021 88092607 Iml w/o1026 >S0461 I11/10/88 9:39
03! 88092608 Iml w/o1026 >S0462 11/10/88 10:38
041 88092609 imi w/o1026 >S0463 11/10/88 11:38
05! 88092610 iml w/o1026 >S0464 11/10/88 12:38
06! 88092742 BN 1ML + IS >S0465 11/10/88 13:37
07! 88092743 BN 1ML + IS >S0466 11/10/88 14:37
081 88092746 BN Iml + IS >S0467 11/10/88 15:55
09! 88092747 BN lml + IS >S0468 11/10/88 16:55
101 88092765 BN lml + IS >S0469 11/10/88 17:55
111 88092668 BN lml + IS 1 >S0470 11/10/88 18:54
121 88092672-71 BLANK >S0471 11/10/88 19:54
13 ,,1

16 I
171 I

19! _

211
£g f221

I fFORM V SV 1/87 Rev._______________~ ~~ P__ _ _ __ _ _ _ 2y__ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _



File >T111 50 ng DFTPP Scan 84
Bpk Ab 100. NRM 5.01 min.

50 10 10 200 250 30 3O 400 *,ic

198

10 o 100

9 -90

8 80

70 69 70

60 442 60
77 127

0 / \ -50

4- 255 40

3o 30

2 275 20

8 296 10

50 100 150 200 250 300 350 400

ile: >TIIIO Scan 1: 84 Retn. time: 5.01

m/z In, m/z Int, o/z Int. m/z Int. m/z Int,

41.10 1.230 91.10 1.307 129.05 20.619 179.95 1.959 243.00 .683
43.20 1.989 92.00 972 130.05 2.050 181.05 1.230 244.00 7.546
44.10 2.718 93.00 5,056 131.05 .592 14.95 1.731 245 ,10 1,230
45,00 .668 94.10 .607 133.05 .8 0 186.05 10.295 245.90 1,701
50.10 10.780 95.10 1.640 135.05 2,171 187.05 3.006 253.90 .410
51.10 46.477 96.00 1.427 136.05 .805 188.05 .349 255,00 34.330
52.20 2.338 97.20 1.32! 137.15 1.200 189.05 .698 256.00 4.8
55.10 3.,416 98,00 3,295 141,05 2.035 190.95 .774 258.00 1,731
56.1 1.898 99.00 2.774 145,95 .440 191.95 1.245 265.00 .065
57.10 5,633 101.00 2.004 147.05 1.275 193.05 1.427 272.90 1,065
03.10 1.746 104.10 1.260 148.05 2,202 196.00 3.887 273.0 3.158
65.10 1.048 105.00 1.898 149.05 790 198.00 100.000 274.95 16.262
67.10 1.640 1C5.90 .683 151.05 .607 199.00 6.650 276.05 2.308
69.00 61,889 101.00 12.101 152.15 .334 204.00 3.067 276.95 1,108
71.10 1.230 108.10 2.202 153.05 .865 205.00 4.904 295.95 4.069
73.10 1.731 110.00 30.960 155.05 1.367 206.00 17.811 302.95 .805
74.10 4.236 111,00 5.117 156.05 2.035 207.10 4.221 314.55 .319
75.10 7,729 112.00 .?Z6 160.05 .774 208,00 1.078 314.75 .334
16,00 2.445 113.00 .456 l,.15 1.291 210.10 .668 322.95 1.367
77.10 46,903 116.00 .714 165.15 .865 210.80 .744 334.05 .714
8,810 3.037 117,00 7.577 166.25 .759 217.00 5.208 364.90 1.685

79.00 3,553 ,18.05 1.002 167.05 3.371 221.00 6.423 372.1v .744
80.00 2.839 12,.05 1.093 160.05 1.701 223.00 1.048 423.00 3.128
81.00 4.570 123.05 2.080 173.05 .683 224,10 9,201 423.90 .60?
82.20 1.306 124.05 .6183 174.15 1.002 225.00 2.353 441.0 " '37
83.10 2,460 125.15 1.215 174,95 1.549 227.00 4,525 442.05 51.)36 1
85.10 1.275 127.05 47.221 176.05 .744 229.00 .759 443.05 9.778 1723



- 6 6.00 .987 128.05 3.189 179.95 3.082 242.00 .451 444.05 .926
86.90 .729

17.



Continuing Calibration Check

HSL Compounds

Case No: Calibration Date: 11/10/88
.................. ......ii..... ....... ....

Contractor: 5C.CiEfTline: 08:36

Contract No: Laboratory ID: )S0460
.. o............ ..... ... ........... - o.. ....

Instrtuient ID: Initial Calibration Date: 101 ~88

Mininu RF for SPCC is Ilaxinr I Diff for CCC is I

Compound tr Rr 10iff [CC SPCC

H-Mitroso-Dinethylamine .90169 .79488 11.85

z-rluorophenol 1.15802 1.2159 1.71
bis(2-Chloroethyl)ether 1.11892 1.21871 8.92
Phenol 1.41657 1,53237 8.1?
Phenol-dS 1,22488 1,37139 11.96
Aniline 51193 .69432 28.12

2-ChIorophenol 1.23175 1.32271 7.38
1,3-Dichlorobenzene 1.17535 1.15417 1.41
1,4-Oichlorobenzene 1,10530 1.35911 3.26 *

Benzyl Chlorioe - -

Benzyl Alcohol .72906 .94018 29.00
1,2-Dichlorobenzene 1.32240 1.13354 8.40
2 "!thyphenol 1.17367 1.31773 12.27
3-8-4-Methylphenol 1.07139 1.31626 22.85

bis(2-chloroisopropyl)[ther 2.15627 2.55875 18.67
H-Hitroso-Di-n-Propylaine .84050 .88791 5.61 *'
Hexachioroethane .53810 .60326 12.05
Dibranochloropropane - - -

Hitrobenzene .40312 .43183 7.12
Hitrobenzene-dS .39137 .43794 11.90
2-Hitropherol .265? .28269 14,65
! ophorone .71170 .73311 1.15
bis(2-Ch]oroethoxy)nethane 49386 .56880 15.18

2,4-Dinethylphenol .34819 .37437 7,43

Benzoic Acid .29725 .31261 5.18
2,4-Dichloropherol .56733 .53236 6.16 *
1,2,-Irichlorobenzene .36913 .34523 6.47

Naphthalene .91583 .93157 1.51
4-Chloroaniline .36309 .40128 11.31
Hexachlorobutadiene .20283 .16685 17.71 *
4-Chloro-3-flethylphenol .31360 .33158 6.69 '

Rf - Response Factor fron daily standard file at 60.00 mg/L

-Average Response Factor from Initial Calibration Form UI

10iff - I Difference fron original average or curve

(CC - Calibration Check Compounds () SPCC - System Perfornance Check Conpounds ()

tFll 1111 N1110 I f l 17hI



Continuing Calobration Check
HSL Compounds

case No: Calibration Date: 11/10/88
o-o...... .. ....... ....... ---------------------..

Contractor:eM,,,,, ,j. 5edl,- Time: 08:36

Contract No: Laboratory 1O: )S0460
................. °°.... ..........' l .......

Instrument I: J,, Initial Calibration Date: i0,i88

flinznun T for SPC is laximum I Diff for CCC is I

Compound RI Rr xOiff CCC SPCC

Hexachlorocyclopentadiene .29568 3502 16.69 ON
2,4,6-irichlorophenol .2280 .38741 8.37 *
2,4,S-richlorophenol .52897 .5530 13.93
2-fluorobiphenyl 1.27220 1.11319 12.50
2-Chloronaphthalene 1.23781 1.1863 1.15
2-' troaniline .47288 .55085 16.19
Dinethylphthalate 1.40629 1.33336 5.19
2,6-Dinitrotoluene M3715 .38093 1.81

ficenaphthVlene 1.68918 1,56995 7.06

3-Hitroaniline .4457 S$)229 H4.98

2,4-Dinitrophenol .11898 .17397 16.21 ON
Rcenaphthene 1.13011 .97867 13.40 f

Dibenzofuran 1.61131 1,55065 5.52
2,4-Oinitrotoluene .28418 .32017 12.77
4-Hitrophenol .284S0 .29271 2.89 "
Fluorene 1,12850 1,00425 11.01
Diethylphthalate 1.20939 1.11105 7.88
4-Chlorophenyl-pnen -ether .59183 .0608 16,1

4-Hitroaniline .309S6 .42717 18.80
1,i,6-ribroeopheno l .21023 1809 12.14
1,2-iophenlhydraz2ne 6
R]pha-BHC
Beta-BH4C
6M -SHC
Oelta-8HC

Heptachlor

oldrin
XMHtrosodipheny]amine .40286 M4659 10.86,

4,6-Oinitro-2-Mlethylphenol .1OSI4

4-Bromopheny]-phenylether .21301 .206S2 US0

Hexachlorobenzene .26273 .2581 6.11
Pentachlorophenol .14S36 .1941 2.80 .

Rr - Response ractor frm daily standard file at 60.00 mg/L

RI - Average Response factor from Initial Calibration rorn UI

Z0iff - I Oifference from original average or curve

C(C - Calibration Check Compounds (*) SPCC - System Performance Check Compounds (o*)

ror UlI Paqe 2 of 3 1 79AI



Continuing Calibration Check

HSL Compounds

Case No: Calibration Date: 11/10/88

Contrctor:Time: 08:36

Contract go: Laboratory 10: )S016

Instrument 1D: Initial Calibration Date: 10/1g8

flinimwi Rr for SPCC is flaxitnum. Difl for CUC is X

Compound r Rr toiff Iccc SpaC

Phenanthrene 1.03431 1.03S21 .09
Rnthracene 1.0515S 1.07258 2.00
Di-n-Butylphthalate 1.31956 1.71681 12.98
i ,1'-Obromobiphenyl- -

Fluoranthene 1.19017 1.13863 U.5S
Reptachior Epoxide - -

(ndosulfan I - -

Dieldrmn - -

fndrin- - -

Endosulfan 11 - -

Endrin fldthyde - -

Endosulfan Sulfate-
Dibutylchlo.-endate- -

Benzidin! .01023 .13017 238.A8
Pyrene 1.56086 1.52M1 2.11
TerphenVINHl 1.05835 .99956 5.S5
Butylbenzylphthalate 1.03390 1.1127 10.54
3,34-ichlorobenzidine .13689 .23621 72.58
Chrysene .99655 1,03816 1.21
Benzo(a)nthracene 1.10407 1.174)0 6.31
bis(2-tthVlhexyi)Phthalate 1.21073 1.36663 12.8
Di-n-octylphthalate 3.410275 3.06801 9.81
Denzo(a)Pyrene 1.32098 1.31723 .28
Benzo~bnfuoranthene 1.60850 1.39195 13.28
Indeno(1,2,3-cd)Pyrene .96800 1.41382 46.06
Dibenzo(a,h)Onthracene .87081 1.08282 23.78
Benzo(k)rluoranthent 1.14370 1.1083 2.69
Benzo(g,b,i)Perylene .89761 1.14811 27.95

Rf - Response factor from daily standard file at 60.00 ng/L

RE - Rverage Response factor from Initial Calibration rorn DI

Z0iff - I Difference from original average or curve

CCC - Calibration Check Compounds (*) SPCC - System Per formance Check Compounds ('

Form oil Paot 3 of 3 1 7 97



8B
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

Lab Name: Contract:

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

EPA Sample No. (Standard): _______ Date Analyzed:___ _

Lab File ID (Standard): 0 A . Time Analyzed:

Instrument ID:

IIS1(DCB) IIS2(NPT) I 1IS3(ANT) I
AREA # RT AREA # RT AREA #I RT I

I12-HOUJR
STD I( _ ____

UPPER
LIMIT q11 I 70 1' Igq,1 , 137(

ILOWER IL ; y I (1'I II LIMIT_ c 3 1o , 177?

JEPA SAMPLEI
; NO. I
.......O7 ... .... I?( 'il2 I~2 ~ 9 eI~~ ~3

021 ftog o7 I h 321$ =- =  9 13 7001 1==== = (,t" I.jl
031 1,9(001 1Ca ± -7999O c. q~7 L 9~ho-~eI(~

6o1 ;1q3 3)1 .I ,7, i r.. I,. .2 I (P."-
071 1 6I 307 I 15U-P7 l a (.q

08, c., q- -? 7tJ -e I 5.r' " l I .a I

101 8Q'fL j IP I79-ks. I 1 2-7(, So51(1-t AC ,a- I
111 tiaw-7)'f L %f S ;L 2~L 3'4~ I4 5-q??,?4T IiM.121I

141I
151 A

171I
181I

201 1

221I
SIS1 (DCB) = 1,4-Dichlorobenzene'd4 UPPER LIMIT =1+ 100% of
SIS2 (NPT) = Naphthalene-d8 internal standard area.

IS3 (ANT) = Acenaphthene-d8 LOWER LIMIT = - 50% of
internal standard area.

' # Column used to flag internal standard area" values with an asterisk

page -of
17 p8 FORM VIII sv-1 10/



ac

SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

Lab Name: Contract:__

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

EPA Sample No. (Standard): 0ST((p Date Analyzed:________

Lab File ID (Standard): Time Analyzed:_ _ _

Instrument ID:

JIS4(PHN) I )IS5(CRY) I 1IS4(PRY)
AREA #1 RT AREA #1 RT AREA # RT

1 12 HOUR 1 I10L oelcZ 1 I I.
STD 3741

I UPPER 1

LIMIT IC0 I L 5- 3- -

ILOWER Il!ii. f1r 2. I'~2 Ijq
LIMIT Iq1 q 0 'U o ' I

'I - --- = -= -=I
)EPA SAMPLE) I I

No. I I
0 .13Z, o- I =1q5 II 730

021 'ro xooe - I -...o 7 fl I$q((O 14,31,32 I 11"3 (ok, 1 I731

o51,' . ,I I "?fgT I ~i 's9,o "3.3_ I / '7 I I..2 "7,2O3IPo~.( 4 .cI -; 1,oo IVi~ I~ lo7
o'0rti l Li q,+j.I&J.ITiY- q I "__. I I 19"G-1 -6 10.3,5

071 1 1c-,q .. , I 1_:37 y I1' I

08 1 ? cqSL2qjfl qL U 1G9Ii I jl3 1 1L' I . 1 3 1 J3.

091 ____R______ I W___MIt I ______1I ________ I I I 15P__ I'- ____ _ '

10) 1__________i I ________ 1 3_LIS__ I -p__ __ -7 __ __ F- 1-37_1__o I _

11 __________? AL a________ I _9P.___ I ____ ___ IU 1 _ __ 1 ____ ___ 1 11__-_9_

121
131
141

'161

181,
19 I

21 I I
221 III

IS4 (PHN) = Phenanthrene-dlo UPPER LIMIT = + 100%
IS5 (CRY) = Chrysene-d12 of internal standard area.
IS6 (PRY) = Perylene-d12 LOWER LIMIT = - 50%

of internal standard area.

# Column used to flag internal standard area values with an asterisk

page _ of

1729 FORM VIII SV-2



> TM1VuLA-ILE ORGANIC GC/MS TUNING AND .MASL
I. 'In., FATI'. DECAFLVOR :TRIPHENYLPHOSPHINE (rdFTPP!i

&: ;r-. - K!.3.;ir:-ering Science Contract: ,___.,_'" "

SL ., 1 C : _! Car e No SAS No.. SDG No.

[ Lai: File: ICf: >T3110 DFTPP Injection Date.: 11/10/88

.r..nt ID: 70 1 DFTFP Injection Time-, 20:"59

|I iI ~RELATIVE
m,. I ION AEUNDAJCE CRITERIA ABUNDANCE

1: I . I .30.0 - 60,0'; o ma_ __98 50.4
6 1 r;I : than 2.0% of maso 69 0.0( 0.0)1
69 I Mazs 69 relative abundance 66.

I 7k, I Lesz than 2.o: of rmazc 69 .5( .7)1
127 1 40.0 - 6u.0. of mass 198 50.2
I *7 I Less than I. 00w of mar, 198 0.0

I 198 Ease Peak, 100,. relative abundance 100.
199 I 5.U - 9.00 of mass 198__ 6.7

1 27" I 0.0 .k. 0". of mass 198 18.8
36 I Greater t.han 1.00% of mass 198 _I 1.94
441 I Present, but less than mass 443 1 6.7
442 .Greater thi-n 40.0% of mass 198 47.7
443 i 17.(j - 23.0" of mass 442 8.7( 18.2)2

1-Valup i'- ' mac$ 69 2-Value is % mass 442 (o\

THIS TU:;E A'PPLIEr TO THE FOLLOWING SAMPLES, MS, MSt', BLANKS, AND STANDARDS:

LAB LAB DATE I TIME
SAMPLE ID FILE I, I ANALYZED I ANALYZED I

''1 6o uml B14A STE) >S0472 11/10/88 21:15

021 108, '92672 "rrl wo !036 1 >S047 I 11/10'8& I 2",:15
01 88092673 Iml wo l(136 >S0474 11/10/88 23:15
0_ 88.192806,24,35 BLANK K I >504'75 I 11/11/88 0:14 1
051 860928(06,24,35 BLANK .W 1 >S0476 1 11/11/88 1 1:14 I
.061 8$092806 AC w/c- 1064 >S0477 11/11/88 2:'.3 1

071 88o92806 L[N w/o 1064 >$0478 11/11/88 3:12 1
0$1 88,):2824 AC w/o 1069 >S0479 i1/11/88 4:12 1
091 8892824 EN w/o 1069 >50480 I5:/1/88 5:1 :
1' 89'92835 AC w/o 1072 >50481 11/11/88 6:10 Ii
111 880?28':5 BN w/o 1072 >50482 11/11/88 7:13 I4
12; 88091942 ImlI >50483 11/11/88 5:12--

15 1

i 1700

131_________ I _ __________I ___________ ! _______ _______

I 141 _ _ _ __ _ _ I __________I________t.... _____ I_______

16 ____"______ I ,___________ _ __________i________ ________I

'2 ____________ I ______________I _____________I__________I_________

1• __ _ _ _ __ _ _ __ _ __I_ _ _ _ I __ _ _ _ _ _ _ _ _I_ _ _ _ _ _ _ _ _ _ _ _ _ _

! ! f II I I III I I I I____IIllI __III _ I __ __ _ __ __ _ _ __ __ I_ __ __I



File >T3110 50 ng DFTPP ES:Oakridg*/DULUTH Scan GO
Epk AI 190. NR 4.98 mi.

0 .. I ....... 1 . .. ... 3.0 400

198
10. "" 100

9 '90

8 80

69
70- " 70

6!)- 17 -60
77 44250 \ 5o

40 40

30 30

275
2 / 20

ri 1F9 32 10

14 32L 3, 403

50 100 150 200 259 300 350 400

:le: >T1O S:an #: 80 Retn. tine: 4.98

,'z Int r/z Int, r/z Int.. m/z Int, m!z Int,

41.10 .565 94.00 .584 142.05 ,782 187.05 3,354 246.00 1,385
44,10 1,272 97.10 ,367 142,95 .707 189.05 .772 253.10 .367
50.10 12.454 9E.16 7.570 146.05 .433 191.05 .490 255.00 38.973
51.10 50.419 99.00 3.495 147.05 1.366 191,95 .848 256.00 5.718
52.10 2.638 100,00 .339 148.05 2,478 193.05 1.074 257.10 .424
55.10 1.168 101.00 2,120 149.05 .537 196.10 3.043 258.00 2,355
56.10 1.969 103.00 .782 151.35 .330 198.00 100,000 265.00 .838
57.10 4.569 104.00 1.291 151.55 .311 199.10 6,651 273.00 1,253
61.10 .810 105.00 1.423 153.05 .914 200,00 ,424 274.05 2.949
62,00 .669 106,00 .509 154,05 .631 201.50 .659 275.05 18,775
63.10 2.091 137,10 12792 155.05 1.262 203.10 .659 276,05 2.270
64.10 .349 108.10 2.355 156.15 1.686 204.10 2.544 277.05 1.300
65.10 .961 110.00 34.348 157.15 .650 205.10 4.701 296.05 4.305
6.00 65.794 111,00 5.313 158.05 .622 206.10 19,143 297.05 .612
70.10 .452 112.00 .669 159.05 .490 207.10 3.128 314.85 .462
71.10 .593 1H6.10 ,876 160.05 .641 208.00 .744 323.05 1.507
73,10 .895 117.00 7.414 161.05 1.102 210.00 .320 324.05 .264
74.10 4.795 122.05 .989 161.95 .339 211.10 .848 326.95 .339
75.10 7.593 123.05 1.328 165.05 .725 216.00 .659 334.05 1.055
76,20 2.1975 124.05 .725 166.05 .707 217,00 5.002 352.10 .480
77.10 47.197 125.15 .782 167.05 4,371 218.10 .424 354.20 .528
78.10 3.457 127.05 50.221 168.05 2,063 221.00 6.434 365.00 1.941
79.10 2.770 126.05 3.759 170.95 .311 223.10 1.253 372.10 .801
80.10 2.694 129,05 21.809 173.05 .688 224.10 10,221 402.00 .283
81.10 3,731 130.05 1.771 174.05 .676 225.10 2.393 403.10 .528 1731
82.10 .951 13'.95 .367 175.05 1.564 226.20 .349 421.00 .358
3.030 1. 116e 131.15 ..377 175.95 ,650 227,00 4.173 422.10 ,349



b5. H 8:.b i54.01 .518 169 5 2. o 231.00 .415 424 00 .415
86.00 .838 135.05 1.479 180,05 1.988 237.00 .301 441.05 6.679
-7.10 .735 136.05 .669 181.05 1.093 240.90 .207 442.05 47,744
91.00 .999 137.15 876 183.95 .320 243.00 ,519 443.05 8,686
92.10 .895 140.15 292 185,05 1.554 244.10 8.271 444.05 .914
93,00 4.607 141.05 2,195 186.05 11.927 245.10 1.027

1

I
i
I

IJ

]

]

171



East Ito' Calibration Date, 11/10/88

,q Contractor' Time: 21:15

Eontract Not Laboratory ID; >S0472

Instrument ID:I - Initial Calibration Date: 10/2v/88

flinis ii for SPIN Is Miaximus X201ff for CCC is Z

Compound RF RF 201ff CCC SPCC

H-Mitraso-Dinethylamine .90169 .84528 6.26
2-Fluaropheno) 1.15802 1.13505 1.99
bis(2-Chloroethyl)ether 1.11892 1.18194 5.63
Phenol 1.4165? 1.3205? 6.78
Phenol-d5 1.22488 1.09362 10,72
Aniline .5413 .65068 20.07
2tChicrophEnol 1,23175 1.36227 10.60
1,3-Dichlercbenzene 1,47539 1,44367 2.15
1,4-Dichiloben.-ene 1.40530 1.36117 3.14
Benzyl Chloride - - -

Benzy! Alcohol .72906 .52301 28.26
1,2-Dichlorcbetzene 1.32240 1.43053 8.18
2-Methylpher-ol 1,17367 1.7?617 53.04
N-4-rehylp-her.el 1.0713F 1.56054 45.66
bis(2-chlcrrcis-.:opyEth'- 2.15627 2.62993 21.97
N-iitros--n-Fropilamine .84050 .93931 11.76

Hee~locet~~e.53840 .59566 10.64
D~brw-:ch11orcprcpzrne - - -

Ntrc.,enzene .40312 .51104 26.77
Ftrctenze~e-d;5 .39137 .43691 11.64

2-hitrophep~l 124657 .27535 11.67
lsop.Oarcfl .74170 .79671 7.42
H '-hcothxlehn W486 .58470 18.40
2,4-bret ~ro .341149 .34134 2.05
Benzcic 'H-.id .29725 .36417 22.52
2,4-011:h~lorepnent1 .567,23 .57253 .92
I,2,4-Tricioro'le-zene .36913 .34492 6.56
hap -thflene .94589 *92742 1.95
4-Nicroaniline .36309 .40177 10.65
fiixachlorcbu*Uadieie .202E3 .16926 16.55
4-Chloro-3-flethyiphenol .31360 .36371 15.9 #
2-1ethyinaphthelene .56397 .5890e 4.45

RF - Respor~se Factor from daily standard file at 60.00 mg/I.

RF - Average Res.ponse Factor frcm Initial Calibration Fors VI

%Oiff - X Differen:e from original average or curve

CC -Cali-ation C-eck Ccopcunds () SPCC - System Performance Check Compounds("

Fort VII Page 1 of 3
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can es o, Calibration Date: 11/10/88

SCorptractort 47CEMt Time 21415.... .................................
Contract Not Laboratory ID' >50472

F Instrument ID, Initial Calibration Date' WIMWI/e

m ilnimum 5F for SPEC is M~aximus I Diff for CCC is2

Compound iF Rf %0tff CCC SPCC

H Hexachlorocyclopentadiene .29548 .33102 11.95 *'

2,4,6-Trichlorephenol .42280 .37538 11.22 I

2,4,5-Trichlorophenol .52897 .55186 4.33
' 2-Fluorobiphenyl 1.27220 1,12147 11.85

2-Chloronaphthalene 1,23784 1,20653 2,53
2-Nitrcaniline .47288 .56354 19.17
0imethylphthalate 1,40629 1.35064 3.96
2,6-Dnitrc.uer.e .37415 .39903 6,65
Acenapht.yqerne l.68918 1.60610 4.92
3-F'troa~iine .44557 .52506 17.64
S ,4-Din:tropherol .lle?8 .1695 42.84 "

Ace4aphther1e 1.13011 1.00859 10.75 '

Diterzofura, 1.64,131 1.59722 2.69
S2,4-,trtoi -..... 28418 .3473 22,71

4-hitrophenz! .28450 .22342 .38 **
Fluorene 1.12850 1.V2169 9.47
1, ieth lp.4thaate 1.20939 1.15034 4.8E

I 4-Chioroph-enI-;f1evlethe- .59193 .5!273 13.57
4-Nitroaniline .35954 .45463 26.44
2 A , ..,c = f  21C23 .19626 6,60

Plp.e-EMC - - -

I-el -

D elta-E - -

I AIdrin - -

H-Kitrosoiphervlarine .402E6 .45927 14.00 #
4,6-Dititro-2-Metlpenol .10514 - -

4-rozophenpl-phenyiether .21301 20736 2,65
I: Nexachiorobezene .2273 .24332 7.39

PentacHorophenol .14536 .14424 .77 §

RF Response Factor from daily standard file at 60.00 mg/L

RF Average Response Factor from Initial Calibration Form UI

ZOiff - X &ifference frou original average or curve

C~C5l ratc, Uheck Co~pourds (,) SPCC - System Performarice Check CoM.pcuNds (v)

For l VII Pace 2 of 3

<F 1734



KSL Compounds

Ease No. Calibration Date, 11/10/88

Cottraotorn o4,9 tet-' ( Time: 2115

Contract Not Laboratory 10' >SO472

Instrument ID: P. Initial Calibration attee1

Mfinsum RF for SPCC is NxWgm X Dff for CCC is X

Compound R RF %Diff CCC SPCC

Phenanthrene 1,03431 1,03068 .42
Anthracene 1,05155 1.07827 2.54
Di-n-Butylphthalate 1.51956 1.73577 14.24
4,4'-Dibromobiphenyl - -

Fluoranthene 1,19047 1,16040 2.53
Heptachlor Epoxide - -

Endosulfan I
4,4'-ODE
Dieldrin
Endrin
4,4'-000
Endosulfen 11
Endrin Aldehyde
4,4 DOT
Endosullan Sulfate

Oibutylchiore'date
Eenzidine .04023 .10769 167.68
Pyrene 1.5606 1.50771 3.40
Terphenyl-d14 1.05835 .99505 5.98
Butyltenzylphthalate 1.03390 1.18978 15.08
3,'-Dichloroben:idine .13689 .20395 78.21
Chrysene .9?655 1.04268 4.63
8enzo(a) nthracene 1.10407 1.20799 9.41
bis(2-Ethlhexyl1Phtha!ate 1.21073 1.39309 15.06
Oi-n-octyipthalate 3.40275 3.16060 7.12 ,
Benzo(a)Pyrene 1.320F8 1.31963 .10 *
8enzc(t)Fluoranthene 1,60850 1.75277 8.97
Inde..o~i,2,3-cG)P3rene .6800 1.29037 33.30
Dibenzoia,h)Anthracene .87481 1,04917 19.93
Lenzo(k)Fluoranthene 1.44370 1.04507 27.41
Benzo(g,h,i)Perylene .9761 .86488 3,65

RF - Response Factor from daily standard file at 60.00 Pgfl

RF - Average Response Factor from Initial Calibration Form VI

XDiff - % Difference from original average or curve

tCC - Calibration Check Compounds (#) SPCC - System Performance Check Compounds (a,)

Form VII Page 3 of 3



8B
~SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

Lab Name: Engineering Science Contract:R.A

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

jLab File ID (Standard): >S0472 Date Analyzed:11/10/8b

Instrument ID: 70 1 Time Analyzed: 21:15

ISI(DCB) IS2(NPT) IS3(ANT)
I AREA #1 RT I AREA #1 RT I AREA #1 RT I

12 HOUR STDI 85900. 1 9.191 308277. I 12.821 171302. 1 18.281

I UPPER LIMITI 171800. 616554. 342604.

T I LOWER LIMITI 42950. 1 1 154139. 1 85651. 1

I SAMPLE I I I I I
NO. I I I I

01188092672 imlI 74031. 1 9.191 281128. 1 12.761 151182. 1 18.241
02188092673 Iml 75336. 1 9.181 285445. 1 12.741 151957. 1 18.231
03188092806,24,1 73328. 1 9.161 278250. 1 12.751 143374. 1 18.231
04188092806,24,1 72037. 1 9.161 265823. 1 12.751 137668., 18.241
05188092806 AC 1 80343. 1 9.171 297228. 1 12.761 154896. 1 18.241
06188092806 BN 1 74597. 1 9.171 274350. 1 12.771 140863. 1 18.251
07188092824 AC 1 78930. 1 9.161 299372. 1 12.751 155847. 1 18.241
08j88092824 BN 1 86686. 1 9.171 312917. 1 12.751 162320, 1 18.241
09188092835 AC 1 74719. 1 9.161 270616. 1 12.751 145245. 1 18.231
10188092835 BN 1 79288. 1 9.151 289957. I 12.751 148664. 1 18.241
11188091942 imlI 69649. 1 9.161 252310. 1 12.751 81564.*I 18.221

141

15!
161

S 171

191 - -
S 201

221

ISI (DCB) = 1,4-Dichlorobenzene-d4 UPPER LIMIT = + 100%
152 INPT) = Naphthalene-d8 of internal stansard area.
IS3 (ANT) = Acenaphthene-d8 LOWER LIMIT = - 50%

~of internal standard area.

# Column used to flag internal standard area values with an asterisk

,,page 1 of I

FORM VIII SV-1 1/87 Rev.
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SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

,ab Name:Engineering Science Contract:

.ab Code: ES01 Case No.t SAS No.: SDG No.: -.

,ab File ID (Standard): >S0472 Date Analyzed:11/10/88

nstrument IDt 70 1 Time Analyzed: 21:15

I IS4(PHN) I I IS5(CRY) I I 1S3(PRY) I
AREA #1 RT I AREA #1 RT I AREA #1 RT I

ft==W=wW axzaunnuu~m Inuum IuurmnnuumaxuamI) == 0ZWuuu~= I nuinWZ

1 12 HOUR STDI 274056. 1 22.921 203777. 1 31.401 173587. 1 37.461
I ==a=TZn xxZ u x I=Ma uuuu~i n W I su ... mm uu I wason o u I a mu a33W Zn =

I UPPER LIMIT) 548112. 1 407554. 1 347174. 1

I LOWER LIMITI 137028. 1 101888. 1 86793. 1

EPA SAMPLE I I
NO. II III

01188092672 lmll 233379. 1 22.881 177759. 1 31.341 52451.* 37.331
02188092673 ImlI 234334. 1 22.881 173045. 1 31.331 79201.* 37.331
03188092806,24,1 230373. 1 22.881 166920. 1 31.321 118340. 1 37.361
04188092806,24,1 219158. 1 22.871 159106. 1 31.331 111417. 1 37.341
05188092806 AC 1 242987. 1 22.891 177238. 1 31.331 118408. 1 37.34)
06188092806 BN 1 219115. 1 22.881 155109. 1 31.331 102412, 1 37.361
07188092824 AC 1 241291. 1 22.881 177600. 1 31.331 119724. 1 37.361
08188092824 BN 1 251133. 1 22.88) 178855. 1 31.331 90439. 1 37.32)
09188092835 AC 1 226939. 1 22.871 161472. 1 31.331 110466. 1 37.331
10188092835 BN 1 230830. 1 22.87) 161823. 1 31.331 104227. 1 37.331
11188091942 iml 190824. 1 22.881 106536. 1 31.321 6492.* 37.33)
121
131
141
151
161
171 -
181
191
201
211
221

IS4 (PHN) a Phenanthrene-d10 UPPER LIMIT -+ 100%
155 (CRY) a Chrysene-d12 of internal stansard area.
IS6 (PRY) - Perylene-d12 LOWER LIMIT =- 50%

of internal standard area.

# Column used to flag internal standard area values with an asterisk

)age i of 1

FORM VIII SV-2 1/87 Rev.

17-17
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CMnS 1WdINS NOW MASS CALIBRATIONt

Oecafluorotriphenylphosphine (OMlfP)

lase ho. 1234S6 Contractor Engineering Scien Contract Ho, 99999999

Instrument 10 il Date / Time W110/88 2WSi

Lab 1 U4110::0 Data Release Authorized By:

niz ION ABUHNDHCE CRIiERIA i IR[LA1u AUDMRHSC

1Si I 30.0 -60,01 of mass 198 49.030
68 1 less than 2.0t of mass 69 * 0.00 Or 0,00) 11
69 1 mass 69 relative abundance 68.74
70 1 less than 2.0? of mass 69 1 0.00 Ok 0,00) i1
12 1 40.0 -60.O of mass 198 * 45.t7 OK
197 less than 1.01 of mass 118 0.00 Of,
198 base peak, 10? relative abundance 1 100.00 OK
199 S.0 -9.0? of mass 198 £ 6.34 OK
27S :10.0 -30.0, of nass 198 20.96 OK
365 1 greater than 1.001 of mass 198 i 1.91 Ok
441 1 present, but less than mass 43 i 13.00 Or

1 442 greater ttn 40.0 of mass 198 1 92,49 O
1443 17.0 - 23.0? of mass 442 I 1S84 OK (17.13) 12

THIS PER[OMiRHCE lug APPLIES 10 IK Ii - Oalue in parenthesis is I mass 69.
FOLLOWIN SMPLES, BLANKS ANO SIMOS. 12 - Ualue in parenthesis is Z nass 42.

SMPLE 1D 1I IQ REO RYi ~EO OYI
.0t'S _FIP 1 04110 O 111,0i88 1 21: 1

Ar?" / 11-503. b 0

o~oA

i 17-18



File >04110 501r orTPP $ Len 2
Opt- b 100. NRII 4.24 min.

110 110

198

10 - 442 -100

90

7 \ 70

7.7

.-E442

ITI

50 L "0 1,0 200 E,0 .300 o:,0 400

file: 4110 Scan I: 22 hn. tine: 4.24

nz Int. n/z n". n/z Int. n/z i. n/z Ini.

43.10 .322 100.95 2.023 IS395 .594 199.00 6.338 27.95 2.i0
44.0 S.4 103.01S .736 154.95 1.0N 200.0 .3%6 265,05 .7?0?
SO.0 13.142 104.05 1.132 155.95 1.542 201.40 .45A3 270.85 .297
51,00 49.031 04.95 .962 157.05 .424 203.00 .495 2?2.95 1.344
52.10 1. 2 107.05 12.944 15?.9S .368 204.00 2.320 2?4,05 3.324
55.10 .A 108.05 1.328 159.95 .736 205.00 4.35? 275.05 20.96S5
5.00 1.70 110.00 3.876 W.0S 1.019 206.00 18.263 276,0 27 7
S7,00 4.20 1M.00 4.1?U W.8S .29? 207.00 3.140 27.05 1287
l.1o .393 1MA.90 .396 164.95 .?21 208.00 .A51 293.00 .360

62.10 .523 116.00 .863 165. V . 323 20.00 .325 296.00 4.93?
63.10 1.i 3 117.00 ?.399 166.95 3.706 210.90 .806 297.00 .66S
6S.10 .190 122.00 .?0 IV. 95 1.301 215.00 .293 303.00 .330
67. 6 .283 122.90 1.94 169.05 .340 216.90 S.050 316.00 .?26
6.95 68.737 124.00 .594 S 71H95 .552 218.00 750 323.10 1.82S

72.95 .47 12S.00 .3 172.SH 5 .48 1 221,00 .206 324.00 .226
7405 4.313 127.00 45.169 174.05 .863 222.9 .792 334.05 .934
74.9S 73 128,00 3.322 176.05 1.174 224.00 10.327 340.85 .240
76,05 2.009 129. 0 20.34 176.05 .4? 225.00 2.249 35205 .439
7?.OS 45.3673 O,00 1. S0176.95 .736227.00 3.MA M EM295 .368
78.05 3.2% 131.90 .190 178.95 3.013 220,00 .410 354.05 ,453
79.05 O 3.225 134.00 .744 180.05 1,655 229.00 1,004 365.05 1.93H
79.95 2.575 S 35.00 1.599 181.05 .877 211.00 .369 365.5S .198
80.95 4.300 136.0 .552 183.9 .240 234.00 .240 372.00 .721
O205 ".10 137.00 .665 185.05 .,38 234.90 .311 373,00 .1A4
83A0 .792 141.00 2,136 1 .05 11.161 240.85 .09 402.90 .52
84.0 .293 142.00 .792 19P.05 2.999 243.05 .461 404.10 .198
84.95 .622 142.90 .439 1N. 5 .354 244.05 9.223 421,05 .401
16,% .V?7 146.00 .32S 1890 .562 244.95 1.231 422.05 .467

mira rx rm.j.4, 4w.44 r Aeg* P i A,,f ir-,,1 3



IOb 4.16 IbUU Zb 1.11 ~,~.6 Ib 6. * Vb U .A iA
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Continuing Calibration Check
HSL Compounds

Case Ho: Calibraton Date: 11/10/88
-------------------------- 

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

Contractor! line: 21:31

Contract No: Laboratory ID: )[6179

Instrument 10: Initial Calibration ate: 10/13/88

Mlinimnm F for SPCC is raxium Ii 0ff for CC[ is I

Compound Rt R 101ff CCC SPCC

H-Hitroso-ODiethylamine 1.24043 .93312 21.7?
2-fluorophenol 1.11912 1.23197 13.19
bxs(2-Chloroethyl)ether 1.41737 1.18284 16.55
Phenol 1.78209 1.57668 11.53
Phenol-dS 1.3S4 1.43983 6.28
Rnihne .74SS3 .42526 12.96
2-Chiorophenol 1.32089 1.31603 1.90
1,3-Ochlorobenzene 1.51101 1,17299 2.52

1,li-ichlorobenzene 1,51574 1,48391 2,10 *
Benzyl Chloride
Benzql Alcohol .56911 .67SO2 18.s4
1,2-Dichlorobenzene 1.45179 1.53437 5,69

2-leth"".pherl 1,42392 1.60074 12.2
3-8--flethVlphencl 1.58422 1.23208 22.23
bs(2-chloroisopropyl)[ther 2.35722 2,09370 11,18
H-Hitroso-Di-n-Propylamine 1.13110 1.21582 9.85
Heachloroethane .?0056 .72571 3.59
Dibromochloropropane
Hitrobenzene .56683 .56789 .19
Hitrobenzene-dS H98 .51104 2.33

2-Hitrophenol .22040 .25513 156.?
Isophorone .87207 .88978 2.03
bis(2-Chloroethoxy)methane 58240 .61302 S.26
2,4-Oiethylphenol .40862 .35683 12.67
Benzoic Acid .29595 .31677 7.04
2,4-Dichlorophenol .53135 .51669 2.76 *
1,2,4-qichlorobenzene .31739 .32S17 2.5S
haphthalene .98196 1.02672 1.56
4-Chloroanilrne .33116 .34566 4.38
Hexachlorobutaditene .18652 .1950? 4,59 '

4-Chloro-3-flethylphenol .28631 .32?20 11.28 '

2-flethylnaphthalene .511W 8 .60896 11.80

RF - Response ractor from daily standard file at 60.00 ng/L

Pf - Average Response factor from Initial Calibration Forn U!

1Oiff - I Oifference from original average or curve

CCC - Calibration Check Conpounds (0) SPCC - Systeim Performance hecO Compounds (i)

Forn 1II Page 1 of 3
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Continuing Calibration Check
H%4 Compounds

Case No: Calibration Date: 11/10/88

Contractor: Tine: 21:31

Contract No: Laboratory 10: )6179
..-----------.......... .......................

Instrument 1D: Initial Calibration Date: 10/13/8
.................... .. .... .......

flinimum RF for SPCC is laxinu ZIOiff for CCC is X

Compound Rf Rf IWiff CCC SPCC

Nexachlorocyclopentadiene .33289 .38811 16.59 -

2,4,6-1richlorophenol .32295 .27950 13,46 
2,4,5-lrichlorophenol .A9539 .54188 9.38
2-nluorobiphenvl 1.26699 1.2389 2,25

2-Chloronaphthalene 1.2653 1.20563 3.28

2-Mitroaniline .63129 .S7211 9.3?
Diethylphthalate 1.33033 1.14119 8.36
2,6-Onitrotoluene .31816 .36821 15.73
fRcenaphthylene 1.65820 1.66831 .61

3-Nitroaniline .63702 .$8641 7.94
2,V"linitrophenol .05753 .0791 38,01 *'

Rcenaphthene 1.12611 1110866 1.58 t

Dibenzofuran 1.50204 1.52257 1.37

2,4-Oinitrotoluene .32099 .38649 20.41
4-Nitrophenol .18425 .12552 31.87 n

fluorene 1.09332 1.11808 2,27
Diethylphthalate 1.32354 1.38973 0S.0
4-Chlorophenyl-phenylether .1821 .46904 2.7Z
4-Mitroaniline .27M95 .29184 6.15
2,4,6-iribromophenol .14218 .07285 18,76
1,2"Oiphenylhydrazine -

Rlpha-BH
iBeta-8at - -

6Wva-BHC -

Oelta-BHC
Reptachior -

Rldrin -

N-Mitrosodiphenvlamne .1980 .A3769 2.70 '

4,6-Dinitro-2-flethylphenol .08606 -

4-Brophenyl-phenylether .22979 .24910 8.10
Hexachlorobenzene .28768 .32164 11.80

Pentachlorophenol .11390 ,12519 9.90 '

Rf Response factor from daily standard file at 60.00 Ag/l

r - Average Response factor from Initial Calibration form VI

-Oiff - A Oifference from original average or curve

ECC - Calibration Check Compounds (*) SPEC - System Performance Check Compounds C")

rorn Ul I P 2 of
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Continuing Calibration Check

HSL Compounds

Case No: Calibration Date: 11/10/88

-------------------------.. 
............ .... .....

Contractor: hne: 21:31

Contract No: Laboratory I0: )E61?9

Instrument I: Initial Calibration Date: 10/13/88

minimum R for SPCC is flaxinm Diff for CCC is 1

Compound RF Rr zoift CCC SPCC

Phenanthrene 1.07960 1,02556 b.01
Rnthracene 1.13334 1.07661 5.01
Di-n-Butylphthalate 1.74 1.90234 1077
4,4'-Dibromcbiphenl
Fluoranthene 1.17568 1.12969 3.91 w

Heptachior Epoxide
Endosulfan I
4,4' -DO[

Dieldrin
Endrin4i'-ODO - -

Endosu!fan II
Endrin ldehyde
4,4'-O~i- - -

Endosulfan Sulfate
Dibutylchlorendate
Benzidine .03775 .01689 5,26
Pyrene 1.6561? 1.6091? 2.06
lerphenyl-d1i 1.09647 1.14165 111
Butylbenzylphthalate 1.1509? 1.27104 10.43
3,3'-Dichlorobenzidine .12990 .22399 72.41
Chrysene 1,01423 .98668 2.72
Benzo(a)Rnthracene 1,09006 1.14817 5.33

bis(2-Ethylhexyl)Phthalate I.31247 1.52468 13.57
Di-n-octylphthalate 372331 3.50446 5.88 *
Oenzo(a)Pyrene 1.27071 1.28254 .93 '
Benzo(b)FlOoranthene 1.8902 1.55652 4.53
Indeno(1,2,3-cd)Pyrene .82543 .5023 29.71
Dibenzo(a,h)Rnthracene .78366 .92392 17.00

Benzo(k)fluorant.ene 1,51900 1.30665 13.98
Benzo(g,h,i)Perylene .74590 .930S 24.77

Rr Response factor from daily standard file at 60,00 ng/L

R - Overage Response ractor from Initial Calibration rorn UI

1Oiff - I Difference from original average or curve

CC[ - Calibration Check Compounds (*) SPCC - System Performance Check Compounds (op)

forn UJI Page 3 of 3
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UjB
SEMIVOATILE INTERNAL STANDARD AREA SUt-IARY

Lab Name:_ Contract:

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

EPA Sample No. (Standard): Date Analyzed:

Lab File ID (Standard): Time Analyzed:

Instrument ID:

SI ISl(DCB) I JIS2(NPT) I I53(ANT) Ii
I AREA # •RT AREA # RT AREA : RT

I 12-HOUR

UPPER 4s/ ), "- xTI I. ' !

LOWERIII LIMIT 37%3-I
IEPA SAMPLE!

NO. I

0 1- 9L &L= I I 2-3I 112- oy 164
0 o 2 -S. t o41 Y I Ii.37 .Zo-,.L' li 03! J'~ ~ ,-q ,..h'YV, I ./O'_. . _L.it,:c

-a I a I4L#_52 uI/

051 I99 5s(' 1/10/3,- 9 1/I I lob 11g
061 if. 3. l"I_11R .19 ._ 1 - I fgk3A, _I /1,IYl I

081 •2 qLrI.Lx. . I . 2 _

121I

~15 I

; 171I

I 201I

2 I(99 LQ.I~~

iS1 (DCB) - 1,4-Dichlorobenzene-d4 UPPER LIMIT =+ 1004 of
IS2 (NPT) -Naphthalene-d8 internal standard area.
IS3 (ANT) - Acenaphthene-d8 LOWER LIMIT - - So% of

internal standard area.

. # Col.umn used to flag internal standard area'values with an asterisk

- page _of .1744 FRVIIsv- 10

lur nnu n m na • nun u n unn__i__nn nm___ nn_ un______ m mu I _ _u__ __ _ _ n ___ ___ __ Inn __ _ __ _ __ _ _ Imm _____ ____ I ___mnmu___u_____ I _____-- _, _ _...



8C
k., SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

Lab Name:_ ....._Contract*,--

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

EPA Sample No. (Standard): Date Analyzed:_______

Lab File ID (Standard): ........ Time Analyzed:

Instrument ID:________

IIS4(PHN) I I1S5(CRY) I JIS4(PRY) .
AREA #l RT I AREA El RT AREA #1 RT

I12 HOUJR I % ~~I-~r
S T D _ _ _ _..............

IUPPER III
ILIMIT IT-J6H 41.! SSS

LOWER I
I LIMIT11 jl'-'I W " lJ I

JEPA SAMPLEI
NO.

o~~ 1=1i w o; I. 34 =- ~ I-rr I VFI= 1Y.=

021 /JJ l/7i t t2 0 _-__,

03 MD 1 2551Rf 2W _ 5'q l -YS

0417 I41tN I 19~S 0 04a~I~ iR *_9/1
051 #1 1~~ ~t1 ___LY 3j.J/ 1 .2 I23 4c

i o r'.7j l;X2 K L7
1L/

110 7 _ _ __ _ 1 IV_____M .1 __ __ 1 ________ 1 ______l . ,_ _ _ __ _ _

041 1___ _ I_ ___ ____ I3 M_ __ _ 9- 1_ _ P 1.3____ 1 /_____ ,L .'1 1 K 1 1

191 _______ 1 ______ 1 _____ ______ /0__ y _______ ja )I__&

1091 _______A I ___2_ t. ___ n ___ I a__ o 1_Y46____3_ Y

121
131
141
151
161

197

201 I
211 __

IS4 (PHN) = Phenanthrene-dlO UPPER LIMIT = + 100%
IS5 (CRY) - Chrysene-dl2 of internal standard area
IS6 (PRY) - Perylene-d12 LOWER LIMIT - - 50%

of internal standard are

# Column used to flag internal standard area values with an asteri-

page -- of _
FORM VIII SV-2

1745



file: BJ&AS
24 Oct 88

VOL.ATILE ORGANICS INITIAL CALIBRATION DATA

LabName:_____________ Contract:________

Lab Code:_____ Case No.:____ SAS No.:_____ SOG No.'.__

Instrumenvt ID.:...C4AJk&.. Calibration Date(s):-- /0/& f .~ '~3/'-8

LAB FILE ID: RRF1uIO±..L... IRRF20- -25
RRF S-~ .~ RRF I W-2.Z RfF200 29

COMPOUND RRF10 RRFZO RRF 50 RRFIOO RRFZOO RRF RSD

Benzyl chloride______ 0.3 0.2- 1 0.3y? 1 0.y 0.30 ___

bis (2-chloroethoxy -8~ 7
m'ethane_________________ ______ OI~ 3

bis (2-chioroispropyl I~1~
_____.,2_; 0.7( __. __,L __3_ 0o. ( C1~ether J- - Io~ ~ 0 ~q__

Brormobenzene 1 .72. 1.441 1 7 3 0.qc
Bromodichloromethane 90JVh j.... ±L
Bromofc. m________ .JLJZ 2.0.... 1i ... 2.1_1 C1

* ~Brormorethane_______ ____ 3~ C6 .1 0, O;te43
Carbon tetrachloride 1 !4YV 31. ;~~~
Chlorobenzene______ 0. ~~:h d .aJ~1.L.... .6
Chioroethane_______ II 0I Y3 0....&16. O.'Ij. t'I ~
Chl orof orm ~ qL A : CC .. jjL& t~ ~ -41, if - 4
I-Chorohexane______ /,7 1 /.. ~ 4.0 1..2. TZ t~q~
2-Chioroethyl vinyl ether_10-!O.05 004Y :0.0(o 0. r2:
Chioromvethane______ .I 0' ',5 Os;1/IOO
Chioromethyl m'ethyl etherj 0 7-. 0-J O 2z .1 7 *~

Dibromchloromethane_0_q_/ 4___ ____6~. 3±....3 3.9i
Dibromomethae_____ 3,L A ZI A .~ .)13~ 5 .43
1 Z_Dichlorobenzene .41L9 2.7 I...IK..t 2.9 -..1.6 'a
1,3-Dichlorobenzene_____ I....2±.L......J. 1~. 3:
1,4_Dichlorobenzeie_ .3j.J). .~.j 2 qLJL.J.. .- ___

Oichlorodifluormethane___ o-S 6-/ 9.6 0 c'.7 :o4/1s'1'2- __

1 1 _Dichloroethane 2& ~ ~ j 21 ~K~
1,ZDichloroethane___ 1 t. : . 2j..31iJa .-....-- I
1 ,1_.Dichloroethylene___ .2. V.9 t.2,J...,L. .3... g.:j . i
trars,Zdi~hloroethylene '..2-9 1 7 1A261 2.q I 2- I2.LjA Q.-
Dichlorotqethane ________1 1.0 11 (p,/ 1351 L
1,Z_.Dichloropropane_____ 2. ;L 1 ;2,6, 1 2. S_ 1 2., 9
1,3 Dichloropropylene 9 I / 16 1 .AJ....5.. IL

1,1,1,2_Tetrachloroathane_, V__ __ Y- ~r I...f. Y" 1~ .
Tetrachloroethylene _-_ 2-2 1,... T 7_1__V_
l,1,1_Trichloroethane_ IS'LL 3,R JL..3,6.1~I61. ~ '
1,17ZTrichloroethane' 442!-I 6 57L I £ g...i12. L
Trichloroethylene____ 4,0 3, L~..iJ...
Trichlorofluormethane_ Ab 'r ;,.2 Z./~ _L
Trichloropropane , ) i g .a /17 2.1 /
Vinyl chloride 11_ 0.70 0.k 1 __

1746



file: BOZOCAL
Z1 Oct 88

VOLATILE ORGANICS INITIAL CALIBRATION DATA

LabName: Contract:

Lab Code: Case No.: SAS No.: SOG No.:

Instrument ID. :iA _Rka a Calibration Date(_)_: __q__

LAB FILE ID: RRFIO- Zq RRFZ0- 2 S
RRF S02. ( RRFIeO- . RRFZ0- z

2

COMPOUND RRFIO RRF2O RRF 50 RRF100 RRFZOO RRF RSD

Benzene I' __.

Chlorobenzene 0......1.S'___, ,7._ 3,
I lI I

1,ZDichlorobenzene__ ~.7 4/.0 1 4 o :14
1,4_Dichlorobenzene _ _-.L , A

Ethyl Benzene , . 5 ,- I ,', ,.
Toluene _ _ .W,- _-- , 3,7 3,) _._: 3.L _
Xylenes__ / / II I I L L/ hi,1'

1747
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E S S00BANCROFTWAYB ERKELEY, CALFORNIA 9470
I ENGINEER!NG-SCIENCE, INC. (415) 548.7970

Job No.: ORO01.00

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 8-11-88.

Sample Preparation Data

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

88081749 DANGB8-MWI9-SS1 BA-I 8-11-88 9-07-88
88081749 DANGB8-MW19-SS1 CD-,?1P 8-11-88 9-07-88
88081749 DANGB8-MW19-SS1 CR-S 9 8-11-88 9-07-88
88081749 DANGB8-MW19-SSI PB-F 8-11-88 9-16-88
88081749 DANGB8-MW19-SS1 418.1 8-11-88 9-09-88 9-11-88
88081749 DANGB8-MW19-SS1 MOIS 8-11-88 8-17-88
88081749 DANGB8-MW19-SS1 8010 8-11-88 8-20-88 8-20-88
88081749 DANGB8-MWL9-SS1 8020 8-11-88 8-20-88 8-20-88
88081749 DANGB8-MW19-SS1 8080 8-11-88 9-08-88 9-18-88
88081750 DANGB8-MW19-SS2 BA-I 8-11-88 9-07-88
88081750 DANGB8-MW19-SS2 CD-rrF 8-11-88 9-07-88
88081750 DANGB8-MW19-SS2 CR-%P 8-11-88 9-07-88
88081750 DANGB8-MW19-SS2 PB-F 8-11-88 9-16-83
88081750 DANGB8-MW19-SS2 418.1 8-11-88 9-09-88 9-11-88
88081750 DANGB8-MW19-SS2 MOIS 8-11-88 8-17-88
88081750 DANGB8-MW19-SS2 8010 8-11-88 8-20-88 8-20-88
88081750 DANGB8-MW19-SS2 8020 8-11-88 8-20-88 8-20-88
88081750 DANGB8-M119-SS2 8080 8-11-88 9-08-88 9-18-88
88081751 DANGB8-MW19-SS3 BA-I 8-11-88 9-07-88
88081751 DANGB8-MW19-SS3 CD-%" 8-11-88 9-07-88
88081751 DANGB8-*W19-SS3 CR-Y 8-11-88 9-07-88
88081751 DANGB8-MW19-SS3 PB-F 8-11-88 9-16-88
88081751 DANGB8-MW19-SS3 418.1 8-11-88 9-09-88 9-11-88
88081751 DANGB8-MW19-SS3 MOIS 8-1-"8 8-17-88
88081751 DANGB8-MW19-SS3 8010 8-11-88 8-20-88 8-20-88
88081751 DANGB8-MW19-SS3 8020 8-11-88 8-20-88 8-20-88

1 88081751 DANGB8-MW19-SS3 8080 8-11-88 9-08-88 9-18-88

*If applicable k

88-Al-DULUO084 I CL-FRMO 1
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%ES

600 BANCROFT WAY
ENGINEERING-SCIENCE, INC. L CALIFORNIA 94710

~ IPEL..(416) 548-7970

Job No.: OR001.00

Project: Duluth ANGB

Attached are the analytical reports for the soil samples received
by this laboratory on 8-11-88.

Sample Preparation Data

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

88081752 DANGB8-WIW16-SS1 BA-I 8-11-88 9-07-88
88081752 DANGB8-MW16-SSI CD-ZF 8-11-88 9-07-88
88081752 DANGB84IW16-SS1 CR-k' P 8-11-88 9-07-88
88081752 DANGB8-MW16-SS1 PB-F 8-11-88 9-16-88
88081752 DANGB8-MW16-SSI 418.1 8-11-88 9-09-88 9-11-88
88081752 DANGB8-M4IW6-SS1 MOIS 8-11-88 8-17-88
88081752 DANGB8-MWI16-SS1 8010 8-11-88 8-20-88 8-22-88
88081752 DANGB8-MW16-SS1 8020 8-11-88 8-20-88 8-22-88
8 801752 DANGB8-MW16-SS1 8080 8-11-88 9-08-88 9-18-88
88081753 DANGB8-MW16-SS2 BA-I 8-11-88 9-07-88
88081753 DANGB8-HW16-SS2 CD-X F 8-11-88 9-07-88
88081753 DANGB8-MW16-S$2 CR- t7 8-11-88 9-07-88
88081753 DANGB8-MW16-SS2 PB-F 8-11-88 9-16-88
88081753 DANGB8-MW16-S$2 418.1 8-11-88 9-09-88 9-11-88
88081753 DANGB8-MW16-SS2 MOIS 8-11-88 8-17-88
88081753 DANGB8-MW 16-SS2 8010 8-11-88 8-21-88 8-22-88
88081753 DANGB8-MW16-SS2 8020 8-11-88 8-21-88 8-22-88
88081753 DANIGB8-14116-SS2 8080 8-11-88 9-08-88 9-18-88
3S081754 DANGB8-MW16-SS6 BA-I 8-11-88 9-07-88
88081754 DANGB8-MWI 6-S$6 CD- F 8-11-88 9-07-88
88081754 DANGB8-MWI 6-SS6 CR-YF P 8-11-88 9-07-88
88081754 DANGB8-MW16-S$6 PB-F 8-11-88 9-16-88
88081754 DANGB8-MW1I6-S$6 418.1 8-11-88 9-09-88 9-11-88
88081754 DANGB8-MW16-SS6 MOIS 8-11-88 8-17-88
88081754 DANGB8-MWI6-SS6 8010 8-11-88 8-21-88 8-21-88
88081754 DANGB8-MW16-S$6 8020 8-11-88 8-21-88 8-21-88
88081754 DANGB8-MWI6-SS6 8080 8-11-88 9-08-88 9-18-88

* If applicable

88-A-DULU0084 2 CL-FRMO1
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

SAMPLE NO(S).: 88081749-88081754
WORK ORDER NO.: 833

I

These soil samples were received at the ES Berkeley Laboratory
on 8-11-88. They were received cold and intact.

I

! 88-A1-D'JLUOO85 1 17.53 CN-FRMO2



ENCINEER1NC-SCIENCE AX,. PACE I

ANALYSIS REPORT

ORDER NUMBERt 82-
NUMBER t ZBO000000440 APPROUED

4 ORDER DATE : 08/11/88 Lab Supervisor

ORT OATA: CLIENT DATA:
OAK RIDGE/DULUTH AH;B ES OAK RIDGE/DULUTH AHGB ( 1341
S, ILLINOIS AUE, STE, S103 710 S.. ILLINOIS AUE. STE,. S103
RIDGE, TN 37830 OAK RIDGE, TN 37830
-L HAYDEN

F REPORT COPIES: I

ITRACT / PO # ORO01
"TACT BILL HAYDEN

(6151-481-3920

f,: 2, UNITSt -mg/K9

DAHGB8-MVI9-SSI DANGB8-MY19-S12 DAHGB8-MI9-SS3 DANGBO-MW16-SSI DAMGB8-MWI6-SS2 OANGB8-MU16-SS6
8-10-88 8-10-88 8-10-88 8-10-88 8-10-88 8-10-88

3T COMPOUND 88081749 88081750 38081751 88081752 89081?53 880B1754

:O DIG SOIL NA NA R N4H NA MA
iUM ;7.8 43,4 25,0 20.0 24.4 24.7

:MIUM ,.9h 14. N 9,6*H 6,21N 7.3*N 10I,0H
:OjiUj 37.8 43.4 25.0 20.0 24.,; 21,5

7.75 4,4S 6.4S 10.65 8.1S 4,73

- Not ketecteo
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ENGINEERING-SCIENCE INC. PAGE 2
09/28/88

ANALYSIS REPORT

YOiRK ORDER NUMBRER: 833
7-B NUMBER : ZB0000000440 APPROVED BY A
WRK ORDER DATE : 0/11/88 Lab Supervisor

!iPORT DATA. CLIENT DATAl
1. OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)
710 5., ILLINOIS AVE., STE, S103 710 5. ILLINOIS AVE. STE. 5103
PaK RIDGE, TN 37830 OAK RIDGE, TN 37830
-LL HAYDiEN

J-OF REPORT COPIES: 1

UNTRACT / PO # O DROO
CONTACT . BILL HAYDEH

(615)-481-3920

TPSK: 3, UNITS: mq/KG

DONGBO-MU9-SSI DANGB8-MUI-S52 DAHGB8-MW19-SS3 DANGB8-MV16-SSI DANGB8-MW16-SS2 OANGB8-MR16-SS6
8-10-88 8-10-88 8-10-88 8-10-88 8-10-88 8-10-88

TEST COMPOUND 88081749 88081750 88081751 88081752 88081753 88081754

8.1 PETROLEUM HYDROCARBONS <100 <100 <100 <100 <100 <100
X MOISTURE 17.8 8.4 9,2 27.9 26.3 14,8

I:

A.11- Not Detected
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ENGINEERING-SCIENCE INC, PAGE 3
09/28/88

ANALYSIS REPORT

'ORDER NUt1BERt, 833
NUMBER Z780000000440 APPROVED BY _

K ORDER DATE :08/11/88 Lab Supervisor

'ORT DATAt CLIENT DATA:
OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)
1S. ILLINOIS AVE. STE, S103 71' S, ILLINOIS AUE., STE., S103
RIDGE, TN 37830 OAK RIDGE, TH 37830

.L HAYDEN

)F REPORT COPIES: I

iTRACT / PO # t OROO
4TACT : BILL HAYDEN

(615)-481-3920

3K 4, UNITS: ug/Kg, GROUP 8010

DANGBB-MV19-SSI DANGBB-M119-SS2 DANGBB-MWIg-SS3 DANG8B-W16-SSI DANGBO-MV16-SS2 DANGBB-MVld-SS6
8-10-88 8-10-88 8-10-88 8-10-88 8-10-88 8-10-88

iT COMPOUND 88081749 88081750 88081751 88081752 88081753 88081754

1ZYL CHLORIDE ND NO NO ND ND ND
3 (2-CHLOROETHOXY)METHANE NO No NO ND ND No
(2-CHLOROISOPROPYL)ETHER NO ND NO No ND HD

)MOBENZENE NO ND NO NO ND ND
_fMODICHLOROMETHANE NO NO No ND ND HD
3MOFORM ND NO ND ND ND ND
)MOETHNAE ND ND ND NO HD MD
qBON TETRACHLORIDE ND ND NO ND HD ND
.ORACETALDEHYOE NO No NO ND HD ND
ORPL NO NO NO NO ND ND
.OROBEHZEHE NC NO NO NO ND NO
,OROETHANE ND ND ND ND ND ND
_OROFORM 0.58 0.058 0.048 ND ND ND
;HLOROHEXANE NO NO ND HD ND ND
:HLOROETHYL VINYL ETHER NO NO NO ND NO NO
.OROMETHANE No NO No NO ND ND
.OROMETHYL METHYL ETHER NO NO ND ND ND ND
.OROTOLUENE ND ND NO ND ND NO
3ROMOCHLOROMETHANE NO ND NO HD ND ND
E OMOMETHANE ND NO ND ND NO ND
-OICHLOROBENZENE NO ND ND NO NO HD

1-DICHLOROBENZENE No ND ND HO ND ND
4-DICHLOROBENZENE ND NO ND ND ND ND
:'LORGDIFLUOROMETHANE ND ND ND ND ND NO
-DHLOROETHRNE NO ND ND HD ND ND
2-DICHLOROETHANE ND NO ND ND NO NO
;-DICHLOROETHYLENE ND ND ND ND NO ND

!NS-I,2-ICHLOROETHYLENE NO No NO No ND No
:HLOROMETHANE 10 3.28 3.28 5,18 1OB 4.18
2-DICHLOROPROPANE NO No ND No NO ND

- Hot Detected
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IiENGINEEVING-SCIENCE INC, PAGE 4
09/28/88

ANALYSIS REPORT FOR UORK ORDER NUMIBER 833

DRNGB-I1W19-SSI DANGB8-MWI19-SS2 DONGBO-HU19-SS3 DANGB8-MV16-SSI OANGBB-tiW16-SS2 DANGB8-flWl6-SS6
8-10-88 8-10-88 8-10-88 8-10-88 8-10-88 8-10-88

-4EST COMIPOUND 88081749 88081750 88081751 88081752 88081753 88081754

V,3-DICHLOROPROPYLENE ND ND NO ND ND ND
1,1,2,2-TETRACHLOROETHANE NO ND ND ND ND No
-1,1,1,2-TETRACHLOROETHANE ND ND ND ND ND ND

SETRRCHLOROETHYLENE No ND ND ND No ND
TJ,1-TRICHLOROETHANE ND No ND ND ND ND
ft,1 12-TRICHLOROETRHE ND ND NO ND ND ND
WRICHLOROETHYLENE ND ND ND ND NO ND
LRICHLOROFLUORDMETHAHE ND ND ND NO ND ND
TRICHIOROPROPANE ND ND ND NO ND ND
34"NYL CHLORIDE NO ND No ND ND ND

0- Not Detected I 7



ENGINEERING-SC,ENCE INC. PAGE 5

09/28/88

ANALYSIS REPORT

K ORDER NUMBER, 633
NUMBER t ZBO000000440 APPROVED BY __ _

RK ORDER DATE : 08/11/68 Lab Supervisor

SORT DATA: CLIENT DATAt
OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH AHGS ( 134)
S. ILLINOIS AVE., STE., S103 710 S. ILLINOIS AVE. STE. S105

-RIDGE, TN 37830 OAK RIDGE, TN 37830
.L HAYDEN

)F REPORT COPIES1 I

qTRACT / PO # z OROOI
iTACT : BILL HAYDEN

(615)-481-3920

K. 4, UNITS: ug/Kg, GROUP 8020

OANGB9-MWI9-SSI OANGBg-MU19-SS2 RNGB8-MW19-SS3 DONG88-MWI6-SS1 DANGB8-M16-SS2 DANGB8-M16-SS6
8-10-88 8-10-88 8-10-88 8-10-88 8-10-88 8-10-88

3T COMPOUND 88081749 88081750 88081751 88081752 88081753 88081754

AZENE NO NO 5 NO ND NO
.OROBENZENE No NO NO ND NO NO
I-OICHLOROBENZENE NO NO NO NO NO NO
3-OICHLOROBENZENE NP NO NO NO ND NO
4-DICHLOROgENZENE NO NO NO NO NO No
iYL BENZENE No No ND NO NO NO
JUENE 10 1.7 4.4 15 41 7.5
.ENES HE ND NO NO 5.6 NO

- Not Detected
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

Samples No.: 88081706, 88081708-88081709
Samples No.: 88081749-88081754
Samples No.: 88081898-88081906
QC REPORT NO.: ICP-3-0023-88

The results obtained for the laboratory control sample (LCS)
analyzed with these samples for the analytes Cadmium, Chromium and

Barium exceeded the reconmended 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 exception of Cadmium.

The Cadmium spike recovery below acceptable limits was followed

by an analytical spike as required by laboratory standari operating

procedure. The results of the analytical spike indicate matrix

interference for this analyte.
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I
418.1 INITIAL & CONTINUING CALIBRATION DATA

Job No.: OR001 Calibration Date: 9-11-88

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- 0.9998

Project* Duluth ANGB Laboratory Supervisor Approval:

Laboratory Sample No(s).: /)-#
88081749-88081754

88081877-88081879
88081883-88081890. .

/Continuous
Standard Concentration Absorbance RF /Calibration

/Verification

No. 1 0.59 0.115

No. 2 1.2 0.212 RF 6.57

No. 3 1.8 0.301

No. 4 2.4 0.391

Cont. Cal. No. 2 1.20 0.210 100%

(88081749-88081752)

Cont. Cal. No. 2 1.20 0.215 100%

(88081753-88081754)
(88081877-88081879)

(88081883-88081887)

Cont. Cal. No. 2 1.26 0.219 105%

(88081889-88081890)

88-A1-DULU0443 1 1769 CC-F R40 3



'T"

LA!AL-Q hCDNINJING CALIBRATION CHECK

Contract:

__),Code_ ''C ANS_ _ No...... .. ':

Ltrum e nt, ID; cAR9OPAKc 'Calibratio bate (s):8/o/

fi' FILE ID:_ 15 i,6 . nit. Calib. Date(s):8/l /' / s/t/0"

f,MPOUNDRR RRFSO %D

enzyl chlo ride 0.08 0.06 23.12
is (2-choroethoxv)[ thane " . 04 100. 0
I corci sopropyiflher, 0. 26 100. O0

b e n er. L- 1.21 1.16 3.95
r omodichior-oethane 3.68 3. 35 8.99

,! { omf+orfn ! .1.45 1.19 18.10
SImomehan~e__ _. 26 0.21 20.89
_Krbron tetrach!c de o. - 2.95 $ 7.83hior-oaceta I dehyde ERR
lorobenzene .36 I.6o -17.57
! 5r5oetha - 955 1. 49 1,hlorc form__ 4.50 4.19 6.86

i h or o!, ex r. 0 - 0. 90 2. 55
"ChI or.cjt-.-& v ,y et0her. . 04 100.00h-ornethane 0.34 0.35 -1. 59

tloromethyl methyl ether, 0.17 100.0
im-- pOhlcrrtciuenes _ 3.99 3.79 4.9(tibr.cmoch~.. oromtrane .__ 3.90 3.40 12.93
ibOr'oromethane__ 2.98 2.16 27.56
12 Dichlor-ote_ 2.48 2.42 2.35
ID | i c h I or obenz ene I. 94 1.99 -2. 83.4 Dichiorobenzene 2.47 2.46 0.54L chlorodif luormethane 0.54 100.00IlDich!oroethane_ 1.95 1.54 20.79
.2 Dichioroethane 2.33 2.23 4.22
1 _Dichloroethlyene 2.44 2.10 13.79
ans- ,2 dichloroethyiene 1.51 1.50 0.53

Lch or-omeh.fe __4.21 3.55 15.56
- 2_Dichl cropropane 2. 2.73 -1.05'3 Dirhlorpr__ 4.60 3. 65 20.68jI 2 ,,2 _etr'achroethane 6. 65 7.25 -9.02
,I-, te-rra .- ir,-than_ 3.61 2.72 24. 76
trec1;i~rc~eiwpo n!_____,_ 6.65 7.25 -9. 02I . "r-ichl orJah-ane, 2.20 2.05 6.68
1,2 Trichlor'oethane 4.60 3.65 20.65

C. 'oroetyie;-. 4.40 3.98 9.50
-2. -?.03 7.14FIR b~.",rO' 35 ,'46. 3. 571 9,1769 ' "

4.--, ir~s 0. 92 15s.



NO1

4TILE CONTINUING CALIBRATION CHECK

4meENSINEERINO SCIENCE Contract:

Code: Case No.: ,_ , SAS No.: SDB No.:

•rument ID. :CARBOPAK Calibration Date s) _:8_0/

FILE ID: RRF 50 15 CAlNI;z 'S'qe

- FOUbdD RRF RRF50 %D

izene_ 3. 10 2.79 -10.14
i roerze __-__ 5.31 4.93 -f. 18
4 _Di&,'er2benzene 2.44 2. 83 15.93
3 -c1hc.r cenzen 2 71 . i7 17. 03

_D i a n.cn.chn 2eno n 2.53 3.O0 18.56

Len 1.40 . 47 -21. 10

7 .3 . 561 J2.90

7I.
177



tLATILE CONTINUIMG3 CALIBRATION CHECK

_ _ _ __•_ Contract:

.b. Code., Case Nod___ SAS No.:

trument MD:CARBOPAK Calibration Date(s)*:8/21/6

nBFILE I D: .31132__ Init.' Caiib; Date(s):8 /1%q/

I hOUND RF.R RRF5C %

enzyl chloride _ 0.08 0.17 -111.57
Ui (2-choroethoxy)

fthanme 0. 04 1 00. 00
is (2-choroisopiropyl
'--er 0. 26 j 0 ) 00
S mobcn-rze _ _e 1.21 1. 11 8.38
:-omodichlor-omethane 3.68 3. 41 7.36
romoi or m 1.45 1.12 2.94
6momethan_ Q.26 0.22 15.03

Urbon tetr-achiorids 3,. 20 3.11 2.81
hloroacetaldehyde ERR

lorobenzen 1.36 1.42 -4.47
1 oroethane 0.55 0.35 36.02

"hioof_ _._ 4.50 4.31 4.20
-Ch oro h ex ii.ne 0.92 0. S 7. 10

j:Chloroeth-". vim, ether, 0.04 100.007mi o1aomethane 0,5 0.9 --. 6

hloromyethy thyl ny e, _ 0. 17 100. 00
I ,"_,& 0Ch)orotoL.-enes 3.99 3.51 12.09
L-bromochIoromethan_ 3.90 3.54 9.20
, bromomethane 2.98 2.42 18.78
12 Dichlorobenzene 2.48 2.38 3.86
15_Di chlorobenzene 1.94 2.04 -4.98
,4 Dichlorobenzene 2.47 2.28 7.75
Achlor-odifluormethane 0.54 100. 00

1 Dichioroethane 1.95 1.88 3.45
2 Dichloroethane 2.33 2.21 5.04
I-Dichlaroethylene 2.44 1.87 23.18

V ans 1,2_dichloroethylene 1.51 1.63 -7. 79
I chloromethan_ 4.21 3.81 9.52

t2 Dichloropropane_2.70 2.73 -1.01
3_Dichloropr-opylene. 4.60 3.63 21.17
1 12,2_Tetr achl oroetharne_ 6.65 6.75 -1.54

.; 1.1. 2_Tetrachior'oethan__ 3.61 2.89 20.06
+_r achI'roe ethv y _ ene 6.65 6.75 -1.50

j ri r-chor~eth ne_ 2.20 2,12 3.43
. Trichror-jethane_4.60 3.63 21.09

ri chl or-oethyi erie 4.40 3.54 19.52f- i chi or-oilu rPmpa hne_ 2.19 1 .6/ 4.

hr'an; ________ 3.59 9?0 25.04
1.08 0.0 26.28 17



IF'

M TLE' CONTINUING CALIBRATION CHECK

ae:ENSINEINSSCIENCE Contract:

Code: Case No.: _ S___ SAS No.:...... SDB No.:

:rumeni XD., :CARBO'Ak Cal ibration Date(s); 8/A!8

P1FUND RRF RRF50 %D

-__zer: 3. 10 2.76 -10.24

Orobe uent3 5.31 5.09 -4.,'20
2Dn~chlorcbe-sr;ne 2.44 2.65 70
I D' abiorob nzene n e 2.71 3.00 10.70

_Dicbor hp-ne_____2.53 2.78 9.98
Vy3 Benre ___ _ 3.51 3.13 -10.61

____ ____3.47 3.57 2.74
7 . 63 8.13 6.56
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E S 600 BANCROFT WAY
82RKELEX CALIFANIA 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

Project: Duluth ANGB

Attached are the analytical reports for the soil samples received
- by this laboratory on 9-27-88.

Sample Preparation Data

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

-88092731 DANGB-BG-SL3-SD1 AS-F 9-24-88 10-16-88
88092731 DANGB-BG-SL3-SDI BA-I 9-24-88 10-17-88
88092731 DANGB-BG-SL3-SD1 CD-F 9-24-88 10-18-88
88092731 DANGB-BG-SL3-SD1 CR-F 9-24-88 10-18-88
88092731 DANGB-BG-SL3-SDI HG-C 9-24-88 10-17-88

1-88092731 DANGB-BG-SL3-SD1 PB-F 9-24-88 10-16-88
88092731 DANGB-BG-SL3-SD1 418.1 9-24-88 10-13-88 10-22-88

--88092731 DANGB-BG-SL3-SDI MOIS 9-24-88 10-10-88
88092731 DANGB-BG-SL3-SD1 8010 9-24-88 10-05-88 10-04-88
88092731 DANGB-BG-SL3-SDL 8020 9-24-88 10-05-88

-88092731 DANGB-BG-SL3-SD1 8080 9-24-88 10-07-88 10-25-88
88092731 DANGB-BG-SL3-SDI 8270 9-24-88 10-07-88 11-15-88

* f applicable

88-Al-DULU0381 1 CL-FR1O i
A SUBSIDIARY OF THE PARSONS CORPORATION 1775



I;
E S 600 BANCROFT WAY

BERKELEY, CALIFORNIA 94710
ENGINEERING-SCIENCE, INC. (415) 5484970

Job No.: OR001

Project: Duluth ANGB

Sample Preparation Data

Zaboratory Client Date Date* Date Date*
3ample No. Sample ID Test collected extracted analyzed 2nd col.

38092732 DANGB-BG-SL2-SDI AS-F 9-24-88 10-17-88' .
38092732 DANGB-BG-SL2-SD1 BA-I 9-24-88 10-17-88
38092732 DANGB-BG-SL2-SDI CD-F 9-24-S8 10-18-88
38092732 DANGB-BG-SL2-SDI CR-F 9-24-88 10-18-88
38092732 DANGB-BG-SL2-SDI HG-C * -24-88 10-17-88
38092732 DANGB-BG-SL2-SD1 PB-F 9-24-88 10-16-88
38092732 DANGB-BG-SL2-SDI 418.1 9-24-88 10-13-88 10-22-88
38092732 DANGB-BG-SL2-SDI MOIS 9-24-88 10-10-88
38092732 DANGB-BG-SL2-SDI 8010 9-24-88 10-05-88 10-04-88
38092732 DANGB-BG-SL2-SDI 8020 9-24-88 10-05-88
88092732 DANGB-BG-SL2-SD1 8080 9-24-88 10-07-88 10-25-88
38092732 DANGB-BG-SL2-SD1 8270 9-24-88 10-07-88 11-30-88
38092733 DANGB-BG-SLI-SDI AS-F 9-24-88 10-17-88
38092733 DANGB-BG-SLI-SDI BA-I 9-24-88 10-17-88
38092733 DANGB-BG-SL1-SDI CD-F 9-24-88 10-18-88
88092733 DANGB-BG-SL1-SDI CR-F 9-24-88 10-18-88
88092733 DANGB-BG-SL1-SD1 HG-C 9-24-88 10-17-88
38092733 DANGB-BG-SL1-SD1 PB-F 9-24-88 10-25-88
88092733 DANGB-BG-SLI-SDI 418.1 9-24-88 10-13-88 10-22-88
88092733 DANGB-BG-SLI-SDI MOIS 9-24-88 10-10-88
88092733 DANGB-BG-SL1-SD1 8010 9-24-88 10-05-88 10-04-88
88092733 DANGB-BG-SLI-SD1 8020 9-24-88 10-05-88
88092733 DANGB-BG-SL1-SDI 8080 9-24-88 10-07-88 10-25-88
88092733 DANGB-BG-SLI-SDI 8270 9-24-88 10-07-88 11-15-88

* If applicable

88-AI-DULU0381 2 CL-FRM01

A SUBSIDIARY OF THE PARSONS CORPORATION 177



CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

SAMPLE NO(S).: 88092731-88092733
I WORK ORDER NO.: 1048

These soil samples were received at the ES Berkeley Laboratory

on 9-27-88. They were received cold and intact.

81
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ENGINEERING-SCIENCE INC. PAGE 1
12/27/88

ANALYSIS REPORT

)RK ORDER NUMBER: 1048
)B NUMBER :ZBOO00000440 APPROVED BY
)RK 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
LL HAYDEN

OF REPORT COPIES: 1

DNTRACT / P0O OR001
2NTACT :BILL HAYDEN

(615)-481-3920

ASK: 2, UNITS: MG/KG

DANGB-BG-SL3- DANGB-BG-SL2- DANGB-BG-SL1'
SDI SDI SDI

EST COMPOUND 88092731 88092732 88092733

:ID DIG SOIL NA NA NA
'.SENIC 01.2 01.5 <1.2
ARIUM 36.3 46.4 31.4
ADNIUM <0.6 <0.75 <0.61
4RONIUM 11.2 N 15.5 N 12.9 N
ERCURY <0.12 6.3 <0.12
EAD 4.0 <0.15 4.8 S

0D Not Detected
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ENGINEERING-SCIENCE INC. PAGE 2

12/27/88

ANALYSIS REPORT

)RK ORDER NUMBER: 1048

JOB NUMBER : ZBO0000440 APPROVED BY
wUORK ORDER DATE : 09/27/88 Lab Supervisor

3PORT DATA: CLIENT DATA:

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

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

I K RIDGE, TN 37830 OAK RIDGE, TN 37830
.*ILL HAYDEN

OF REPORT COPIES: 1

CONTRACT / PO # : ORO01

CONTACT : BILL HAYDEN

(615)-481-3920

TASK: 3, UNITS: mg/Kg

DANGB-BG-SL3- DANGB-BG-SL2- DANGB-BG-SL1-

SD1 SD1 SD1

TEST COMPOUND 88092731 88092732 88092733

18.1 PETROLEUM HYDROCARBONS <100 170 <100

MOISTURE 18.3 33.5 16.9

--NO -Not Detected
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ENGINEERING-SCIENCE INC. PAGE 3

12/27/88

ANALYSIS REPORT

)RK ORDER NUMBER: 1048
)B NUM4BER :ZB0000000440 APPROVED BY__________________
)RK 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

iK 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 8010

DANGB-BG-SL3- DANGB-BG-SL2- DANGB-BG-SL1-

S01 SD1 SDI

ST COMPOUND 88092731 88092732 88092733

NZYL CHLORIDE ND ND ND

S (2-CHLOROETHOXY)METHANE NO ND NO

S (2-CHLOROISOPROPYL)ETHER NO ND ND

!OMOBENZENE ND ND NO

'OMODICHIOROMETHANE NO NO ND
OMOFORM ND ND ND

'OMOETHANE NO ND ND
,RSON TETRACHLORIDE ND ND ND
LORACETALDEHYDE ND ND ND

iLORAL NO ND ND
LOROSENZENE ND ND ND

LOROETHANE NO ND NO

LOROFORM ND ND ND
CHLOROHEXAXE NO ND ND
CHLOROETHYL VINYL ETHER ND ND ND
LOROMETHANE NO ND NO
LOROMETHYL METHYL ETHER NO ND ND
LOROTOLUENE NO ND NO
BROMOCHLOROMETHANE ND ND ND
BROMOMETHANE NO ND NO

2-DICHLOROSENZENE ND ND ND

3-DICHLOROBENZENE NO ND ND
4-DICHLOROBENZENE ND NO ND
CHLORODIFLUOR01METHANE ND ND ND

1-DICHLOROETHANE ND ND ND
2-DICHLOROETHANE ND ND ND

1-DICHLOROETNYLENF MD N D NO
ANS-1,2-DICHLOROETHYLENE NO ND ND
CHLOROMETHANE 0.778 69s 348

2-DICHLOROPROPANE ND ND NO

-Not Detected
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ENGINEERING-SCIENCE INC. PAGE 4
12/27188

ANALYSIS REPORT FOR WORK ORDER NUMBER 1048

DANGB-BG-SL3- DANGB-BG-SL2- DANGBBG-SL1-
SD1 Sf1 Sf1

TEST COMPOUND 88092731 86092732 88092733

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

i -,3-DICHLOROPROPYLENE ND ND ND

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

i',1,1,2-TETRACHLOROETHANE ND ND ND
ETRACHLOROETHYLENE ND ND ND

,1,1"TRICHLOROETHANE ND ND ND
1,1,2-TRICHLOROETHANE ND ND ND

RICHLOROETHYLENE ND ND ND
RICHLOROFLUOROMETHANE ND ND ND

TRICHLOROPROPANE ND ND ND

-VINYL CHLORIDE ND ND ND

ND Not Detected
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ENGINEERING-SCIENCE INC. PAGE 5
12/27/88

ANALYSIS REPORT

RK ORDER NUMBER: 1048 0.
)B NUMBER : Z800000440 APPROVED BY
iRK ORDER DATE : 09/27,/88 Lab Supervisor

:PORT DATA: CLIENT DATA:

; OAK RIDGE/DULUTH ANG9 ES OAK RIDGE/DULUTH ANGB C 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 # : ORO01
iNTACT : BILL HAYDEN

(615)-481-3920

%SK: 4, UNITS: ug/Kg, GROUP 8020

DANGB-BG-SL3- DANGB-BG-SL2- DANGB-BG-SL1-

SD1 SD1 SD1

.ST COMPOUND 88092731 88092732 88092733

NZENE ND ND ND

iLOROBENZENE ND ND ND

2-DICHLOROBENZENE ND ND ND

3-DICHLOROBENZENE ND ND ND
4-DICHLOROBENZENE ND ND ND
:HYL BENZENE ND ND ND

)LUENE ND ND ND

'LENES ND ND ND

- Not Detected
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ENGINEERING-SCIENCE INC. PAGE 6

12/27/88iL
ANALYSIS REPORT

))ORK ORDER NUMBER: 1048
'OB NUMBER : ZBO000000440 APPROVED BY
WORK ORDER DATE : 09/27/88 Lab Supervisor

lEPORT DATA: CLIENT DATA:

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

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

V'IAK RIDGE, TN 37830 OAK RIDGE, TN 37830

+ ILL HAYDEN

# OF REPORT COPIES: 1

ONTRACT/ PO # : OR 01
CONTACT : BILL HAYDEN

(615)-481-3920

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

DANGB-BG-SL3- DANGB-BG-SL2. DANGB-BG-SL1-

SD1 SD1 SD1

-1EST COMPOUND 88092731 8S092732 88092733

LDRIN ND ND ND

LPHA-BHC ND ND ND

BETA-BHC ND ND ND

-DELTA-BHC ND ND ND

AMNA-BHC ND ND ND
I HLORDANE ND ND ND

4,41'DDD ND ND ND

',41'-DDE ND ND ND

,4-DDT ND ND ND
iIELDRIN ND ND ND

ENDOSULFAN I ND ND ND
NDOSULFAN 1I ND ND ND

NDOSULFAN SULFATE ND ND ND
ENDRIN ND ND ND

ENDRIN ALDEHYDE NA NA NA

EPTACHLOR ND ND ND

EPTACHLOR EPOXIDE ND ND ND
KEPONE NA NA NA

TMETHOXYCHLOR ND ND ND
OXAPHENE ND ND ND
CO-1016 ND ND ND

PCB-1221 ND ND ND

-CB-1232 ND ND ND

SCB-1242 ND ND ND

PCB-1248 ND ND ND
PCB-1254 ND ND ND
CB-1260 ND ND ND

ND - Not Detected

41783



F E~~ase Neutrals -"SW 8270 ae1o

Ate Received: September Z6, 1986 Work Order: 1048
iiii Reported: December 9, 1988 Job Number: OR001

R:EStOak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
idress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

ab Number: 88092731 88092732
Ample No.: DAXGE;-BG--SL3-SD1 DANGB-BG-SL2-SD.
ite Sampled: 09-24--88 09-24-88
Lme Sampled: 14:05 :0:4:5
ate Extracted: 10-07-88 10-07-88
zte Analyzed: 11-15-88 11-310-88
-rcent Moisture: 18 34

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

-- ich -- -- -- ---oben- -- -- ---ne-- --330- -- --ND-- ND- --
34-Dichlorobenzene 330 ND ND

axachloroethane 330 ND ND
'z( 2-ch~oroethyl)ether 330NDD

,z-Dickalorobenzene 330 ND ND
-Nitrosodiraethylamine 330 ND ND
.s("2-chloroisopropy'L)eth-er 330 ND ND

*-, Jirosod-n-propylamine 330 ND ND
:-xacinloroburadiene 330 ND ND
,2,4-Tri.chlorobenzene 330 ND ND
.1=rooenzene 330 ND ND
-ophorone 330 WND ND
aphthalene 330 ND ND
is.32-chloroethoxy)methane 330 ND ND
--hloronaphthaJlene 330 ND ND
-xachlorocyclopentadiene 330 ND ND
:enaphthylene 330 ND ND
:enaphthene 330 ND ND
imrethyl phtfialate 330 ND ND I
,6-Dinitrotoluene 330 ND ND
,uorene 330 ND ND
,4-Dinitrotoluene 330 ND ND
iethyl phthalate 330 ND ND
-NiJt r-o sod i phen yla m ine 330 ND ND
Bxachlorobenzerie 330 ND ND

=Compound was detected in the Dlarnk,
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Priority Pollutant Analysis page 2 of 5
''Base Neutrals - 5W 8270

Matrix: Soil
(continued)

[ate Received: September 26, 1988 Work Order: 1048
ate Reported: December 9, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

j'ab Number: 88092731 88092732
ample No.: DANGB-BG-SL3-SDI DANGB-BG-SL2-SDI

Date Sampled: 09-24-88 09-24-88
k 1ime Sampled: 14:05 10:45
i ate Extracted: 10-07-88 10-07-88
bate Analyzed: 11-15-88 11-30-88
PAercent Moisture: 18 34

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

Phenanthrene 330 ND 790
I nthracene 330 ND ND
"ibutyl phthalate 330 ND ND
Fluoranthene 330 ND 890
4-Chlorophenyl phenyl ether 330 ND ND
S'yrene 330 ND 590
'.utyl Benzyl phthalate 330 ND ND
Bis(2-ethylhexyl) phthalate 330 ND ND
hrysene 330 ND 420
-Bromophenyl phenyl ether 330 ND ND

benzo(a)anthracene 330 ND ND
Ki-n-octylphthalate 330 ND ND
enzo(b)fluoranthene 330 ND ND

6enzo(k)fluoranthene 330 ND ND
Benzidine 2000 ND ND
j,3'-Dichlorobenzidine 660 ND ND
Ienzo(a)pyrene 330 ND ND
Indeno(1,2,3-cd)pyrene 330 ND ND
ibenzo(a,h)anthracene 330 ND ND

{enzo(ghi)perylene 330 ND ND

benzyl Alcohol 660 ND ND

" = Compound waz detected in the blank.
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2 Priority Pollutant Analysis Page 3 of 5
Base Neutrals - SW 8270

Matrix: Soil
(continued)

ate Received: September 26, 1988 Work Order: 1048
ate Reportedt 'December 9, 1988 Job Number: OR001

)r. ESOak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
idress: 710'S.' Xllinois- Ave, Suite F-103

Oak Ridge, TN 37830

ab Number: 88092731 88092732
ample No.: DANGB-BG-SL3-SD1 DANGB-BG-SL2-SDI
ate Sampled: 09-24-88 09-24-88
ime Sampled: 14:05 10:45
:te Extracted: 10-07-88 10-07-88
ate Analyzed: 11-15-88 11-30-88
?rcent Moisture: 18 34

-mpound Detection Analytical Results
Limits (dry weight)
ug/kg ug/kg ug/kg

cetophenone -- , ND ND
niiine -- , 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
thyl methanesulfonate -- ND ND
-ilethylcholanthrene -- , ND ND
:tnyi methanesulfonate -- , ND ND
-Methylnaphthalene 33U ND ND
-Naphthylamine -- ND !QD
-Naphthylamine -- * ND ND
-Nitroaniline 1600 ND ND
-Nitroaniline 1600 ND ND
-Nitroaniline 1600 ND ND
-Nitroso-di-n-butylamine -- , ND ND
-N.Ltrosopiperidine -- , ND ND
entachiorobenzene -- I ND ND
anrtachloronitrobenzene -- , ND ND
neitacetin -- , ND ND
-Picoline -- , ND ND

ND Nb
,2,4,5-Tetrachlorobenzene -- I ND ND

EPA has not yet determined detection limits for these compounds.

Compound was detected in tne blank,

rras



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

Matrix; Soil

t
Date Received: September 26, 1988 Work Order: 1048
pate Reported: 0ecember ', 988 Job Number: OR001

FOR: ES:O.k, Ridge/D luth ANGB ATTN: Mr. Bill Hayden
wddres s 710' Illinoit-Ave, Suite F-103L Oak Ridge, TN 37830

Lab Number: 88092731 88092732
I ample No.: DANGB-BG-SL3-SDI DANGB-BG-SL2-SDI
Late Sampled: 09-24-88 09-24-88
Time Sampled: !4:05 10:45
r i'ate Extracted: 10-07-88 10-07-88
)ate Analyzed: 11-15-88 11-30-88
Percent Moisture: 18 34

F-ompound Detection ANALYTICAL RESULTS

Limits (dry weight)

ug/kg ug/kg ug/kg

*U1pha-BHC -- , ND ND
Gamma-BHC -- * ND ND
91
teta-BHC 660 ND ND
4eptachlor 330 ND ND
Delta-BHC 500 ND ND
Aldrin 330 ND ND
lieptachlor epoxide 330 ND ND
iKndosulfan I -- * ND ND
Dieldrin 500 ND ND
i,4'-DDE 1000 N D ND
;:ndrin -- * ND ND
Endosulfan iI -- ND ND
tA,4-DDD 500 ND ND
!,,4'-DDT 830 ND ND
KZndosulfan Sulfate 1000 ND ND
4ndrin aldehyde -- , ND ND
, ;ndrin Ketone --. ND ND
l i-lordane 2000 ND ND
Methnoxycnlor --. ND NDI oxaphene 2000 ND ND
roc.Lor-1016 2000 ND ND

Aroclor-1221 2000 ND ND
roclor-1232 2000 ND ND
!roclor-1242 a000 ND ND

1Aroclor-1248 2000 ND ND
Aroclor-1254 2000 ND ND
firoclor-1260 2000 ND ND

EPA has not yet determined detection limits for these compounds.

I = Compound was detected in the blank,

-.17R7



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

Matrix: Soil

ate Received: September 26, i988 Work Order: 1048
qte Reported: Dece~aber 9, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

ab Number: 88092731 88092732
ample No.; DANGB-BG-SL3-SDI DANGB-BG-SL2-SDI
ate Sampled: 09-24-88 09-24-88
.me Sampled: 14:05 10:45
ate Extracted: 10-07-88 10-07-88
ate Analyzed: 11-15-88 11-30-88
ercent Moisture: 18 34
--------------------------------------------------------------------------
..mpound Detection ANALYTICAL RESULTS

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

- -----------------------------------------------------------------------
-Chiorophenol 330 ND ND
-Nitrophenol 330 N4D ND
henol 330 ND ND
,4-Dimethylphenol 330 ND ND
,4-Dichlorophenol 330 ND ND
,4,6-Trichlorophenol 330 ND ND
-Chloro-3-methylphenol 660 ND ND
,4-Dinitrophenol 1600 ND ND
,6-Dichlorophenol -- , ND ND
-Mezhyl-4,6-Dinitrophenol 1600 ND ND
,ntachloropnenol 160U ND ND
--Nitrophenol 1600 ND ND
nzoic Acid 1600 ND ND
-Metnylphenol 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.

.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.

18



ENGINEERING SCIENCE page 1 of 5
Priority Pollutant Analysis

Ease Neutrals - SW 8270
E Matrix: Soil

L ate Receivedl September 26, 1988 Work Order: 1048
Date Reported: December 9, 1988 Job Number: OR001

OR: EStOak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
'Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

t
Lab Number: 88092733

-ample No.: DANGB-BG-SLI-SDI
'late Sampled: 09-24-88
Time Sampled: 09:15
'Date Extracted: 10-07-88
Pate Analyzed: 11-15-88
%#ercent Moisture: 17

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

,.,3-Dichlorobenzene 330 ND
1,4-Dichlorobenzene 330 ND
nexachloroethane 330 ND
is(2-chloroethyl)ether 330 ND

I,2-Dichlorobenzene 330 ND
N-Nitrosodimethylamine 330 ND
is(2-chloroisopropyl)ether 330 ND
.-Nitrosodi-n-propylamine 330 ND
Hexacniorobutad-ene 330 ND
",2,4-Trichlorobenzene 330 ND
!itrobenzene 330 ND
isophorone 330 ND
,Naphthalene 330 ND
Sis(2-chloroethoxy)methane 330 ND
'-Chloronaphthalene 330 ND
Hexachlorocyclopentadiene 330 ND
Scenaphthylene 330 ND
icenaphthene 330 ND
Dimethyl phthalate 330 ND
Z,6-Dinitrotoluene 330 ND
|1uorene 330 ND
z,4-Dinitrotoluene 330 ND
?iethyl phthalate 330 ND
Nitrosodiphenylamine 330 ND

i exachnorobenzene 330 ND

V - Compound was detected in the blank.

'Ii9
}} 1789
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Priority Pollutant Analysis page 2 of 5
Base Neutrals - SW 8270

Matrix: Soil
(continued)

atte Received: September 26, 1988 Work Order: 1048
ate Reported: December 9, 1988 Job Number: ORO01

DRI ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
;dress: 710 S. lllihois Ave, Suite F-103

Oak Ridge, TN 37830

ab Number: 88092733
ample No.: DANGB-BG-SLI-SDi
ate Sampled: 09-24-88
ime Sampled: 09:15
ite Extracted: 10-07-88
ate Analyzed: 11-15-88
-rcent Moisture: 17

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

-enanthrene 330 ND

athracene 330 ND

ibutyl phthalate 330 ND
luoranthene 330 ND
-Cnlorophenyl phenyl ether 330 D
yrene 330 ND
ityl Benzyl phthalate 330 ND
is(2-ethylhexyl)phthalate 330 770
nrvsene 330 ND
-Bromophenyl phenyl ether 330 ND
enzo(a)anthracene 330 ND
i-n-octylphthalate 330 ND
anzo(b)fluoranthene 330 ND
enzo(k)fluoranthene 330 ND
enzLdine 2000 ND
,3'-Dichlorobenzidine 660 ND
enzo(a)pyrene 330 ND
.ideno(1,2,3-cd)pyrene 330 ND
ibenzota,h)anthracene 330 ND
enzo(ghi)perylene 330 ND
elizyl Alcohol 660 ND

- Compound was detected in the blank.

1790



i
Priority Pollutant Analysis Page 3 of 5

EN Base Neutrals - SW 8270
Matrix: Soil
(continued)

Date Received: September 26, 1988 Work Order: 1048
rate Reported: December 9, 1988 Job Number: OR001E
For: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 5. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88092733
I' ample No.,: DANGB-BG-SL1-SD1

-)ate Sampled: 09-24-88
Time Sampled: 09:15
=i )ate Extracted: 10-07-88

ate nalyzed: 11-15-8U
Percent Moisture: 17

Detection Analytical Results

Limits (dry weight)
ug/kg ug/kg

11-------------------------------------------------------------------------------
L1 cetophenone -- , ND
Aniline -- , ND
a-Aminobiphenyl -- , ND

1[-Chloroaniline 660 ND
'I-Chloronaphthalene -- , ND

Dibenzofuran 330 ND
-Dimethylaminoazobenzene -- , ND
,2-Dimethylbenz(a)anthracene -- ND

a-,a-Dimethylphenethylamine -- , ND
K)iphenylamine -- , ND
.,2-Diphenylhydrazine -- , ND
Ethyl methanesulfonate -- , ND
3-Mtthylcholanthrene -- , ND
ethyl methanesulfonate -- , ND
L-Methylnaphthalene 330 ND
l-Naphthylamine -- , ND
i -Naphthylamine -- A ND
-Nitroaniline b00 ND
3-Nitroaniline 1600 ND
-Nitroaniline 1600 ND

i ->-itroso-di-n-oucyiamine --. ND
N-Nitrosopiperidine -- , ND
Pentachlorobenzene -- , ND

1ientachloronitrobenzene -- , ND
K.henacetin -- , ND
2-Picoline -- , ND
kzronamide -- , ND

,2, -,5-'chloroben---e -- X ND

EPA has not yet determined detection limits for these compounds.

. =Compound was detected in the blank.
Z



Priority PollutalntAnalysis. page 4 of 5
Pesticides and PCBs - SW 8270

Matrix: Soil

-ite Reeived: _Sept emnhbr 26, 1988 Work Order: 1048
'te Reported: -ecen6bdr 9, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

ab Number: 88092733
ample No.: DANGB-BG-SLI-SDI
ate Sampied: 09-24-88
ume Sampled: 09:15
ate Extracted: 10-07-88
ate Analyzed: 11-15-88
ercent Moisture: 17

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

lpha-BHC -- , ND
amma-BHC -- , ND
eta-BHC 660 ND
eptachlor 330 ND
elta-BHC 500 ND
Idrin 330 ND
eptachlor epoxide 330 ND
adosulfan I -- , ND
ieldrin 500 ND
,4'-DDE 1000 ND
adrin -- , ND
ndosulfan Ii -- , ND
,4'-DDD 500 ND
,4'-DDT 830 ND
adosulfan Sulfate 1000 ND
adrin aldehyde -- , ND
adrin Ketone -- , ND
1lordane 2000 ND
atnoxychlor -- , ND
xaphene 2000 ND
,ocior-10i6 2000 ND
roclor-1221 2000 ND
roclor-1232 2000 ND
roclor-1242 2000 ND
roclor-1248 2000 ND
roclor-1254 2000 ND
roclor-1260 2, ND

EPA has not yet determined detection limits for these compounds.

= Compound was detected in the blank.

1792



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

Matrix: soil

Date Receiveu: eptemoer 26, 1988 Work Order: 1048
ate Reported: December 9, 1988 Job Number: OR001

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

[iab Number: 88092733
15sample No.: DANGB-BG-SL1-SD1
Date Sampled: 09-24-88
[ime Sampled: 09:15
-ate Extracted: 10-07-88
Date Analyzed: 11-15-88
gpercent Moisture: 17 -----------------------------------------------------------
*Compound Detection ANALYTICAL RESULTS

Limits (dry weight)
ug/kg ug/kg

2-Chlorophenol 330 ND
* -Nitrophenol 330 ND
,'heno1 330 ND
2,4-Dimethyphenol 330 ND
%,4-Dichlorophenol 330 ND
.4,6-Trichlorophenol 330 ND
±-Chloro-3-methylphenol 660 ND

* , -Dinitrophenol 1600 ND
,6-Dichlorophenol -- ND

.-Me4hyl-,6-Dinitrophenol 1600 ND

i-entachlorophenol 1600 ND

-eitropnenol 1600 ND

e enzoic Acid 1600 ND
2-Methyiphenol 330 ND
3- & 4-Methylphenol 330 ND
.,3,4,6-Tetrachlorophenol -- k ND
z,4,5-Trichlorophenol 330 ND

AnalysS< Laboratory Supervisor

i4 EPA has not yet determined detection limits for these compounds.

p. = Compound was detected in the blank.

N'OTE: Samples are discarded 30 days after results are reported unless
r7 other arrangements are made. Hazardous samples will be returned

to client or disposed of at client expense.
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CASE NARRATIVE

QUALITY CONTROL RESULTS SUMMARY

SAMPLE NO(S).: 88092672-88092676, 88092731-88092741
SAMPLE NO(S).: 88092781-88092783, 88092799-88092800

The detection limit for the analyte(s); arsenic, cadmiun,

chromium, lead, barium and mercury are provided by the sub-contract

laboratory and based on a dry-weight of the sample.

89-DULU0832 1 1798 CN-FRM02
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO(S).: VGC-S-0060-88
QC REPORT NO(S).: VGC-S-0060-88B

Percent recovery and relative percent difference for some of the
matrix spiking compounds are outside ES Laboratory acceptance limits. A
blank spike analysis shows the laborator- to be in control.

Results for Sample No. 88092739 are reported on a wet weight

basis, since percentage moisture was not performed.

1802
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PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
SOIL

Job No: OROOI QC Report No.: OCP-S-0037-88B
QC Sample No.: Blank

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

Attn: Bill Hayden Date Reported: 11-03-88

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).: _ ___ __._ ____

88092672-88092674, 88092731-88092737
88092782-88092783

Compound Amount Sample Conc. MS Conc. MS % QC
Added In Extract In Extract Rec. # Limits

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

Lindane 2000 ND 37.0 56 46-127

Heptachlor 2000 ND 42.5 64 35-130

Aldrin 2000 ND 37.5 56 34-132

Dieldrin 5000 ND 115 69 31-134

Endrin 5000 ND 88.8 53 42-139

4,4-DDT 5000 ND 99.0 60 23-134

MSD Conc. I (C Limits
In Extract MSD % MS %%

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

Lindane 1 50.7 76 56 31 50 46-127

Heptachlor 49.0 74 64 14 31 35-130

Aldrin 39.8 60 56 6 43 34-132

Dieldrin 130 78 69 12 38 31-134

Endrin 108 65 53 20 45 442-139

4,4-DDT t 211 127 60 72* 50 j 23-134

i Column to De 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

88-AI-DULU0281 I 1804 PT-Fk0 5



PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
SOIL

Job No: ORO01 QC Report No.: OCP-S-0037-88
QC Sample No.: 88092674

Client: LS Oak Ridge Level (Low/Med): Low
Attn: Bill Hayden Date Reported: 11-03-88
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).: ___-______- _

88092672-88092674, 88092731-88092737
88092782-88092783

Compound Amount Sample Conc. MS Conc. MS % QC

I Added In Extract In Extract Rec. # Limits
(ng) (ug/Kg) (ug/Kg) Rec.

Lindane 2360 ND 49.2 62 46-127

Heptachlor 2360 ND 49.8 63 35-130

Aldrin 2360 ND ND NC* 34-132

Dieldrin 5910 ND 144 73 31-134

Endrin 5910 ND 122 62 42-139

4,4-DDT 5910 ND 160 81 23-134

MSD Conc. QC Limits
In Extract MSD % MS % %
(ug/Kg) Rec. Rec. # RPD # RPD ? EC

Lindane 59.5 76 62 19 50 -o-127

Heptachlor 66.7 85 63 29 31 35-130

Aldrin 49.5 63 NC* NC* 43 3-132

Dieldrin 181 92 73 23 38 Si-134

Endrin 152 77 62 22 45 '-139

4,4-DDT 145 74 81 9 50 23-134

# ColumnI Lu be used Lu fldg teUuvety and RD v'Aue: with aal asLeisk
* Values outside of QC limits

RPD: I out of 6 outside limits

S pike Recovery: I out of 12 outside limits

88-AI-lULU0280 I i PT-F105



CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO.: OCP-S-0037-88
QC REPORT NO.: OCP-S-0037-88B

Matrix spike concentration is not detected for aldrin, therefore,
spike recovery and relative percent difference are not calculated.
A blank spike analysis shows the laboratory to be in control.

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

88-AI-DULU0279 I I8Ot CN-FRMO I



PESTICIDE METHOD BLANK SUMMARY

L Job No.: ORO01 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 Extracion:
Oak Ridge, Tn. 37830 (SepF/Cont/Sonc): Sonc

Date Reported: 11-03-88

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 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

88092731 10-25-88 88092731 10-26-88
- 88092732 10-25-88 88092732 10-26-88
- 88092733 10-25-88 88092734 10-26-83

88092734 10-25-88 88092735 10-26-88
- 88092735 10-25-88 88092736 10-21-88
- 88092736 10-25-88 88092737 10-26-88
- 88092737 10-25-88 88092782 10-26-88
- 88092782 10-25-88 88092753 10-26-88
- 88092783 10-25-88

88-A1-DULU0282 1 18 7?T-FPRM04
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CASE NARRATIVE
iQUALITY CONTROL RESULTS SUMMARY

SAMPLE NO.: 88092732
U WORK ORDER NO.: 1048

i.

The first analysis of sample 88092732 resulted in area counts for
one or more internal standards that were below EPA QC criteria. The
extract was re-analyzed out of holding time. The analysis resulted in
acceptable area counts for all internal standards.

I

1809
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! SEMIVOLATILE METHOD BLANK SUMMARY
4B

"Job No.: Work Order No.:
Lab Sample No.: 6 - ,

Client: Lab File ID: 6 C"/ yo
UAttn: Matrix: 5, /

Address: Level (low/med):
Date Analyzed: ,(-I5-i?
Time Analyzed: 143 S I
Instrument ID:
Date Reported:

-Project: V~1-f

This Method Bla-, dpplies to the following samples, MS and MSD.

V Sample Lab Sample Lab File Date of

Number ID ID Analysis

j'R - -3-QC-- I ZI -/- /-S

5L-o ;- -I Y ,oo 4 ,, , I?,3 0-a, 1
c--,-5. o-'L' I 1/--- q

~oS3v

6I l I -1
.1 -- -29 I I S° V I ii-/SD-I

-3 "a-5t156y r~~
__-_-______ I To9.o i I //-FRMIY

I-I !O S I

iI I I t

iI "

U:€

89-AAANNN 181 TIiRM1



24 Oct 88

VOLATILE CONTINUING CALIBRATION CHECK

LabName: ________ ___ Contract:- -___

Lab Code:_____ Case No.:_ __ SAS No.:_____ SOG No.: ___

Instrument ID C96p* Calibration Date(s):.L$~

LAB FILE ID:-#3B,3i1i. Init4 Calib. Date(s):/t4-/Yc9 q/cJ3/

COMPOUND RRF RRF50 %D

Benzyl chloride___ 0O3 *2

bis (2-chioroethoxy I
methane_ _____ __ __

bis (2-chioroisopropyl-
ether- -

Bromobenzene_______ ~ ia ~
8romodichloromethane 4. q -
Bromoforli IS_____
Bromomethane_______I& Jc.J5
Carbon tetrachloride A4S_ __

Chioroacetaldehyde ___-!

Chlorobenzene 11 .=:..
Chioroethane__-_____ 0 - : 3ci
Chloroform q~L '44C ZjL
I-Chorohexane __L__ I_

2-Chioroethy 1 vinyl ether _____ 1
Chioromethane ____

Chioromethyl methyl ether_!___*___ ___

o...,f',& pChlorotoluenes _ ~ h3
Dibromochloromethane 1 .3. 7 1~l .
Oibroqomethane __- jj 2~~ 11~
1,ZDichlorobenzene__ _ A .~2,5
1,3 Dichlorobenzene____K I 3.AL..
1,4_Dichlorobenzene 0 ~
Dichlorodifluormethane 1 - It _ __

1,1_Dichioroethane i 7LT 4
1,2_Dichloroethane .X a 3 ___

I , IDichloroethylene_,___ -4 . .5-
transj,Zdichloroethylenel 4 ', cQG __

Dichlorawqethane :~ U~:
1,2...Dichloropropane--
1,3-Dichloropropylene_1.) I5
1,1,2 ,2Tetrachloroethane#' 1±L-3, ,
1,1,1 ,Z Tetrachioroethane ' 2, 1.54 10.
Tetrachloroethylene____ L 71
1,1,1_irichoroethane___ 5.0_
1,1,2_Trichloroethane ~ L j~~

Trichlcoroethylene q 0
Trichlorofluormethane :.3 .~
Trichioropropane_____ &.I
Vinyl chloride ,jL *



I

file: 9020CONT
3 Nov 88

VOLATILE CONTINUING CALIBRATION CHECK

LabName: Contract:

Lab Code: Case No.: SAS No.: SOG No.:

Instrument ID.: : .. Calibr-ation Date(s):- W!51fs ,,

LAS FILE ID: (3. Iit. Calib. Date(s):__

COMPOUND RRF RRFG,0 %D
£ I I

Benzene /l 5,

Chlorobenzene_ _ 5 5"- : 6

1, 2_Oichlorobenzene ,_. _" _

1,3_Oichlorobenzene 1" V 1.
1.4 Dichorobenzene_______:
E+-hI 1 Bezene____ 7"!To1Lane__,___"_____- I '{5 : ______

SxyL ;nes ... o
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RESEARCH AND DEVELOPMENT- LABORATORYE S .600 BANCROFT WAY
BEKLY CALIFORNIA 94710
(415) 841-7353

REVISED REPORT

Job No.: OR001

Work Order No.: 941

Client: ES Oak Ridge
Attention: Bill Hayden

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

Project: Duluth ANGB

Attached are the analytical reports for the soil sample(s) received
by this laboratory on 9-01-88.

Sample Preparation Data

Laboratory Client Date Date* Date Date*

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

88092250 DANGB8-MWI4-SS3 BA-I 8-31-88 10-17-88
88092250 DANGB8-MW14-SS3 CD-F 8-31-88 10-17-88
88092250 DANGB8-MWI4-SS3 CR-F 8-31-88 10-17-88
88092250 DANGB8-MW14-SS3 PB-F 8-31-88 10-17-88
88092250 DANGB8-MWI4-SS3 418.1 8-31-88 9-22-88 9-23-88
88092250 DANGB8-MWI4-SS3 MOIS 8-31-88 9-09-88
88092250 DANGB8-MWI4-SS3 8010 8-31-88 9-13-889-11/12-88
88092250 DANGB8-MW4-SS3 8020 8-31-88 9-13-88 9-11-88
88092250 DANGB8-MWI4-SS3 8080 8-31-88 9-07-88 10-05-88
88092250 DANGB8-MWI4-SS3 8270 8-31-88 9-10-88 10-21-88
88092251 DANGB8-MW4-SS9 BA-I 8-31-88 10-17-88
88092251 DANGB8-MW4-SS9 CD-F 8-31-88 10-17-88
88092251 DANGB8-MW4-SS9 CR-F 8-31-88 10-17-88
88092251 DANGB8-MW14-SS9 PB-F 8-31-88 10-17-88
88092251 DANGB8-MWI4-SS9 418.1 8-31-88 9-22-88 9-23-88
88092251 DANGB8-MW4-SS9 MOIS 8-31-88 9-09-88
88092251 DANGB8-MW14-SS9 8010 8-31-88 9-13-889-11/12-88
88092251 DANGB8-MW4-SS9 8020 8-31-88 9-13-88 9-11-88
88092251 DANGB8-MW4-SS9 8080 8-31-88 9-07-88 10-05-88
88092251 DANGB8-MW4-SS9 8270 8-31-88 9-10-88 10-21-88

* If applicable

89-DULU0865 1 CL-FRM01
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Job No.: OR001

Work Order No.: 941

Project: Duluth ANGB

$ample Preparation Data

Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.
88092252 DANGB-MW20-SS5 BA-I 8-31-88 10-20-88
88092252 DANGB-MW20-SS5 CD-F 8-31-88 10-20-88
88092252 DANGB-MW20-SS5 CR-F 8-31-88 10-20-88
88092252 DANGB-MW20-SS5 PB-F 8-31-88 10-20-88
88092252 DANGB-MW20-SS5 418.1 8-31-88 9-22-88 9-23-88
88092252 DANGB-MW20-SS5 MOIS 8-31-88 9-09-88
88092252 DANGB-MW20-SS5 8010 8-31-88 9-13-889-11/12-88
88092252 DANGB-MW20-SS5 8020 8-31-88 9-13-88 9-11-88
88092252 DANGB-MW20-SS5 8080 8-31-88 9-07-88 10-05-88
88092252 DANGB-MW20-SS5 8270 8-31-88 9-10-88 10-21-88

12-19-88Re 1-18-89Ra
88092253 DANGB8-MW20-SSI BA-I 8-31-88 10-20-88
88092253 DANGB8-MW20-SSI CD-F 8-31-88 10-20-88
88092253 DANGBS-MW20-SSl CR-F 8-31-88 10-20-88
88092253 DANGBS-MW20-SSI PB-F 8-31-88 10-20-88
88092253 DANGB8-MW20-SSI 418.1 8-31-88 9-22-88 9-23-88
88092253 DANGB8-MW20-SSI MOIS 8-31-88 9-09-88
88092253 DANGB8-MW20-SS1 8010 8-31-88 9-13-889-11/12-88
88092253 DANGB8-MW20-SSI 8020 8-31-88 9-13-88 9-11-88
88092253 DANGB8-MW20-SSI 8080 8-31-88 9-07-88 10-05-88
88092253 DANGB8-MW20-SS1 8270 8-31-88 NA

* If applicable

89-' UU0865 2 CL-FRM01!, 18 8'



CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

SAMPLE NO(S).: 88092250 - 88092253
WORK ORDER NO.: 941

I

These soil samples were received at the ES Berkeley
Laboratory on 09-01-88. They were received cold and intact.

8

89-DULU0866 1 CN-FRM02



CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

WORK ORDER NO.: 941
EPA 8270 ANALYSIS

These samples were first extracted on September 10,
1988, within holding time, and first analyzed on October 21,
1988, one day out of holding time. Two or more surrogate
spike recoveries for sample 88092252 were outside of EPA QC
limits. This sample was reextracted and analyzed.

Surrogate spike recoveries met EPA criteria in the
second analysis. Results of the second analysis are
reported. The area count of the sixth internal standard was
outside of EPA QC limits; however, the previous analysis
showed there were no compounds of interest that were related
to the sixth internal standard.

Sample 88092253 was not analyzed because it was a
repeat of an earlier sample.

89-DULU0872 I 1820 CN-FRM0 2



ENGINEERING-SCIENCE INC. PAGE
1 2/05/88

ANALYSIS REPORT

WORK ORDER NUMBER: 941.
JOB NUMBER : ZBOOOO000440 APPROVED BY
WORK ORDER DATE : 09/01/88 Lab Supervisor

REPORT DATA: CLIENT DATA:

ES OAK RIDGE/DULUTH AGB ES OAK RIDGE/DULUTH ANGB C 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 'OPIES: 1

CONTRACT /PO# :OR01
"CONTACT : BILL HAYDEN

(615)-481-3920

TASK: 2, UNITS: mg/L

DANGB8,MW14,SS3 DANGB8,NW14,SS9 DANGB,MW20,SS5 DANGB8,MW20,SS1

TEST COMPOUND 88092250 88092251 88092252 88092253

ACID DIG SOIL NA NA NA NA

BARIUM 56.6 61.3 82.1 146
CADMIUM 0.3N I0.IN 8.6N 9.ON
CHROMIUM 41.0 43.2 37.8 38.6

LEAD 11.4N 11.4N 10.5 12.1

4

ND - Not Detected

1821



ENGINEERING-SCIENCE INC. PAGE 2

12/05/88

ANALYSIS REPORT

JORK ORDER NUMBER: 941

JOB NUMBER : Z0000000440 APPROVED BY

JORK ORDER DATE : 09/01/88 Lab Supervisor

4EPORT 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

f OF REPORT COPIES: 1

ONTRACT / PO # : ORO01

,ONTACT : BILL HAYDEN

(615)-481-3920

TASK: 3, UNITS: mg/Kg

DANGB8,MW14,SS3 DANGB8,HW14,SS9 DANGBMW20,SS5 DANGB8,MW2O,SS1

,'EST COMPOUND 88092250 88092251 88092252 88092253
-..--- ..-------------.--------.. ...... .. ....... ...-.... ........ .-....... ....... ..... .. ........

.18.1 PETROLEUM HYDROCARBONS <1O -10 20 <10

MOISTURE 8.7 9.1 10.8 11.6

;D - Not Detected

18?2



ENGINEERING-SCIENCE INC. PAGE 3
12/05/88

ANALYSIS REPORT

WORK OMER NUMBIER: 941 
iaJOB NUNBER ZB000000044 APPROVED BY ___ _______________

l10RK ORDER DATE :09/01/88 Lab Supervisor

SREPORT DATA: CLIENT DATA:
LES OAK RIDGE/DULUTH ANOS ES OAK RIDGE/DULUTH ANGB C 134)
710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
OAK RIDGE, TN 37830 OAK RIDGE, TN 37830
B ILL HAYDEN

I OF REPORT COPIES: 1

SCONTRACT /PO# OROOl
CONTACT B ILL HAYDEN

(615)-481-3920

STASK: 4, UNITS: ugI/Kg, GROUP 8010

DANG8,NW14,SS3 DANGB8,RW14,SS9 DANGB,NW20,SS5 DANGB8,HW2O,SS1

STEST COMPOUND 88092250 88092251 88092252 88092253

BENZYL CHLORIDE ND ND ND ND
515 (2-CHLOROETHOXY)METHANE ND ND ND ND
BIS (2-CHL0ROISOPROPYL)ETHER ND ND ND ND
BROMENZENE ND ND ND ND
BR0NODICHLORCHETHANE ND ND ND ND
BRONOFORN ND ND ND ND
BRONOETHANE ND ND ND ND
CARBON TETRACHLORIDE ND ND ND ND
CHLORACETALDEHYDE ND ND ND ND
CHLORAL ND ND ND ND
CHLOR0SENZENE ND ND NO ND
CHLOROETHANE ND ND NO ND
CHLOROFOR14 120 NO 0.74 0.53
1-CHLOROHEXANE ND NO ND ND
2-CHLOROETHYL VINYL ETHER RD NO ND ND
CHLORORETKANE RD ND ND ND
CHLORONETHYL NETHYL ETHER ND ND ND NO
CHLOROTOLUENE NO ND ND ND
DIBRWIOCHLORONETHANE ND ND ND ND
DIBRORWNTHANE ND NO NO ND
1,2-DICHLOR0SENZENE NO RD ND ND
1,3-DICHLOROSENZENE ND NDI ND ND

S1,I.DICHLOROSENZENE ND NO ND ND
iDICHL0RIFLUROMETHANE ND NO ND ND
S1,1-DICHLOROETHANE ND WD ND No
1,2-DICNLOROETHANE ND ND NO ND
1,1-DICHLOROETHYLEWE ND ND ND NO
TRANS-1,2-DICHLOROETNYLENE ND NO No ND
DICHLORONETHANE 14008 4.60 0.488 0.358
1,2-DICHLOROPROPANE NO NO WD ND

NO Not Detected

1823



ENGINEERING-SCIENCE INC. PAGE 4
12/05/88

ANALYSIS REPORT FOR WORK MJRER NLD4BER 941*1DANGB8,NW14,SS3 PANGS,NW1& IS9 DANGS,MW2O,SS5 DANGBS,MW2O,SS1
EST COMPOUND 8802250 8802251 8802252 8802253

,3-DICHLOROPROPYLENE ND ND ND ND
,1,2,2-TETRACKLOROETHANE ND RD ND ND

,1,2-TETRACHLOROETNANE ND NO ND ND

ETRACHLOROETHYLENE ND ND ND ND
,111-TRICHLOROETNANE ND ND ND ND
,1,2TRICLOROETNE No No NO ND
RICHLOROETNYLENE ND ND ND ND
RICNLOROFLUOROMETHANE ND ND ND ND

RICHLOROPROPANE ND ND ND ND
INYL CHLORIDE ND ND ND ND

D -Not Detectedi

1824



ENGINEERING-SCIENCE INC. PAGE 5
~12/05/88

ANALYSIS REPORT

iORK ORDER NUMER: 941

JOB NUMBER : ZO0000000440 APPROVED BY

WORK ORDER DATE : 9/01/88 Lab Supervisor

AEPORT DATA: CLIENT DATA:

11S OAK RIDGE/DULUTH ANG 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

3ILL HAYDEN

# OF REPORT COPIES: 1

.ONTRACT / PO # : ORO01
CONTACT : BILL HAYDEN

(615)-481-3920

I TASK: 4, UNITS: ug/Kg, GROUP 8020

DANGB,NW14,SS3 DANGB8,HW14,SS9 DANGB,MW20,SS5 DANGB8,MW20,SS1

TEST COMPOUND 88092250 88092251 83092252 88092253

o- -- -- -- -- -- -- -- -- -- ..... ............. . .... .. .......... o .. .... .. ... .... o.. ...............

BENZENE ND ND ND ND
CHLOROBENZENE ND ND ND ND
1,2-DICHLOROBENZENE ND ND ND ND
1,3-DICHLOROBENZENE ND ND ND ND
1,4-DICHLOROBENZENE ND ND ND ND

ETHYL BENZENE ND ND ND ND

TOLUENE 220 ND 390 160
XYLENES ND ND ND ND

ND Not Detected

' 1825



ENGINEERING-SCIENCE INC. PAGE 6

12/05/88

ANALYSIS REPORT

'ORK ORDER NUMER: 941 2PO
OS NUMBER : Z50000001040 APPROVED BY

a OiK ORDER DATE : 09/01/88 Lab Supervisor

EPORT DATA: CLIENT DATA:

S OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB C 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 / PO # : ORO01
ONTACT : BILL HAYDEN

(615)-481-3920

ASK: 4, UNITS: uglKg, GROIP 8080

DANGS8,MW14,SS3 DANGB8,NW14,SS9 DANGB,HW20,SS5 DANGB8,MW2OSS1

EST COMPOUND 88092250 85092251 88092252 88092253
--- --- -- --- --- -- -- -- ........ ... .... .. ..... ........ .... ... ....... ... .. ...... .. °.......

LDRIN NO ND ND ND
LPHA-BHC ND ND ND ND

ETA-BHC ND ND ND ND

ELTA-BHC ND ND ND ND

AMA-SHC ND ND ND ND

HLORDANE ND ND ND ND

,4-DDD ND ND ND ND

,41-DDE ND ND ND ND
,4-DDT ND ND ND ND

IELDRIN ND ND ND ND

.NDOSULFAN I ND ND ND ND

NDOSULFAN It ND ND ND ND

NWOSULFAN SULFATE ND ND ND ND

DRIN ND ND ND ND

NDRIN ALDEHYDE NA NA NA NA

EPTACHLOR ND ND ND ND

EPTACHLOR EPOXIDE ND ND ND ND
EPONE NA NA NA NA
ETHOXYCHLOR ND ND ND ND

OXAPHENE ND ND ND ND

CB-1016 ND ND ND ND

CB-1221 ND ND ND ND
CS-1232 ND ND ND ND

CO-1242 ND ND ND ND

CI-1248 ND ND ND ND

CB-1254 ND ND ND ND

CB-1260 ND MD ND ND

NA - Not Analyzed

D - Not Detected

, 18::6



ENGINEERING SCIENCE page 1 of 5
Priority Pollutant Analysis

Base Neutrals - SW 8270
Matrix: Soil

Date Received: September 1, 1988 Work Order: 941
-Date Reported: December 8, 1988 Job Number: OR001i
FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

7'Lab Number: 88092250 88092251
[Sample No.: DANGB-8-MW14- DANGB-8-MW14-

SS3 SS9
gDate Sampled: 8-31-88 8-31-88
jTime Sampled: 08:20 08:20
Date Extracted: 9-10-88 9-10-88
Date Analyzed: 10-21-88 10-21-88

i Percent Moisture: 9 9

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

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

1-Hexachloroethane 330 ND ND
Bis(2-chloroethyl)ether 330 ND ND
1,2-Dichlorobenzene 330 ND ND

E-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
SIsophorone 330 ND ND
-Naphthalene 330 ND ND
Bis(2-chloroethoxy)methane 330 ND ND

L 2-Chloronaphthalene 330 ND ND
Hexachlorocyclopentadiene 330 ND ND
Acenaphthylene 330 ND ND
-Acenaphthene 330 ND ND
Dimethyl phthalate 330 ND ND
2,6-Dinitrotoluene 330 ND ND
Fluorene 330 ND ND
2,4-Dinitrotoiuene 330 ND ND
.Diethyl phthalate 330 ND ND
N-Nitrosodiphenylamine 330 ND ND
Hexachlorobenzene 330 ND ND
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Priority Pollutant Analysis page 2 of 5
Base Neutrals - SW 8270

Matrix: Soil
(continued)

ate Received: September 1, 1988 Work Order: 941
ate 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: 88092250 88092251
Sample No.: DANGB-8-MW14- DANGB-8-MW14-

SS3 SS9
bate Sampled: 8-31-88 8-31-88
time Sampled: 08:20 08:20
Date Extracted: 9-10-88 9-10-88
Date Analyzed: 10-21-88 10-21-88
Percent Moisture; 9 9

Compound 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
oluoranthene 330 ND ND
4-Chlorophenyl phenyl ether 330 ND ND
Pyrene 330 ND ND
3utyl Benzyl phthalate 330 ND ND
Lis(2-ethylhexyl) phthalate 330 ND ND
Thrysene 330 ND ND
i-Bromophenyl phenyl ether 330 ND ND
3enzo(a)anthracene 330 ND ND
oi-n-octylphthalate 330 ND ND
3enzo(b)fluoranthene 330 ND ND
lenzo(k)fluoranthene 330 ND ND
3enzidine 2000 ND ND
3,3'-Dichlorobenzidine 660 ND ND
3enzo(a)pyrene 330 ND ND
!ndeno(1,2,3-cd)pyrene 330 ND ND
Dibenzo(a,h)anthracene 330 ND ND
Benzo(ghi)perylene 330 ND ND
3enzyl Alcohol 660 ND ND
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Priority Pollutant Analysis Page 3 of 5
Base Neutrals - SW 8270

Matrix: Soil
(continued)

Date Received: September 4, 1988 Work Order: 941
-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; 88092250 88092251
ig Sample No.: DANGB-8-MW14- DANGB-8-MW14-

SS3 SS9
Date Sampled: 8-31-88 8-31-88
Time Sampled: 08:20 08:20
Date Extracted: 9-10-88 9-10-88

"Date Analyzed: 10-21-88 10-21-88
Percent Moisture: 9 9

1-Compound Detection Analytical Results
Limits (dry weight)
ug/kg ug/kg ug/kg

Acetophenone -- , ND ND
.Aniline -- , ND ND
1 4-Aminobiphenyl -- , ND ND

4-Chloroaniline 660 ND ND
1-Chloronaphthalene -- , ND ND
Dibenzofuran 330 ND ND

1 p-Dimethylaminoazobenzene -- , ND ND
7,12--Dimethylbenz(a)anthracene -- , ND ND
a-,a-Dimethylphenethylamine -- , ND ND
.Diphenylamine -- , ND ND
i,2-Diphenylhydrazine -- , ND ND
Ethyl methanesulfonate -- , ND ND

i 3-Methylcholanthrene -- , ND ND
LMethyl methanesulfonate -- , ND ND
2-Methylnaphthalene 330 ND ND
1-Naphthylamine -- , ND ND
, 2-Naphthylamine -- , ND ND

2-Nitroanilir.e 1600 ND ND
1-3-Nitroaniline 1600 ND ND
| 4-Nitroaniline 1600 ND ND
aN-Nitroso-di-n-butylamine ND ND
N-Nitrosopiperidine-- ND NDI Pentachlorobenzene -- , ND ND
Pentachloronitrobenzene -- , ND ND
Phenacetin -- , ND ND
2-Picoline -- , ND ND
Pronamide ND ND1,2,4,5-Tetrachlorobenzene -- , ND ND

- EPA 1-is not yet determined detection limits for these compounds.
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Priority Pollutant Analysis page 4 of 5
Pesticides and PCBs - SW 8270

Matrix: Soil

Date Received: September 1, 1988 Work Order: 941
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: 88092250 88092251
Sample No.: DANGB-8-MW14- DANGB-8-MW14-

SS3 SS9
Date Sampled: 8-31-88 8-31-88
Time Sampled: 08:20 08:20
Date Extracted: 9-10-88 9-10-88
Date Analyzed: 10-21-88 10-21-88
Percent Moisture: 9 9

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

Alpha-BHC -- , ND ND
Gamma-BHC -- , 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
Endosulfan I -- , ND ND
Dieldrin 500 ND ND
1,4'-DDE 1000 ND ND
Endrin -- , ND ND
Endosulfan II -- , ND ND
4,4'-DDD 500 ND ND
4,4'-DDT 830 ND ND
Endosulfan Sulfate I000 ND ND
Endrin aldehyde -- , ND ND
Endrin Ketone -- , ND ND
Chlordane 2000 ND ND
Methoxychior -- , 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 ND
Aroclor-1254 2000 NT) ND
Aroclor-1260 2000 ND ND

A EPA has not yet determined detection limits for these compounds.
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Priority Pollutant Analyszi page 5 of
Acid Extractables -- SW 8270

Matrix: Soil

Date Received: September 1, 1988 Work Order: 941
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: 88092250 88092251
,Sample No.: DANGB-8-MW14- DANGB-8-MW14-

SS3 SS9
Date Sampled: 8-31-88 8-31-88

97Time Sampled: 08:20 08:20
3'Date Extracted: 9-10-88 9-10-88
Date Analyzed: 10-21-88 10-21-88
,Percent Moisture: 9 9
---------------------------------------------------------------------------
'Compound Detection ANALYTICAL RESULTS

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

- -------------------------------------------------------------------------
2-Chlorophenol 330 ND ND
12-Nitrophenol. 330 ND ND
FPhenol 330 ND ND
2,4-Dimethylphenl 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

I 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-Tetrachlorophenol -- , ND ND
2,4,5-Trichlorophenol 330 ND 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

I 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

ate Received: September 1, 1988 Work Order: 941
ate Reported: February 20, 1989 Job Number: OR001

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

Oak Ridge, TN 37830

,ab Number: 88092252
ample No.: DPNGB-8-MW20-

SS5
ate Sampled: 8-31-88
'ime Sampled: 08:45
-ate Extracted: 12-19-88
)ate Analyzed: 01-18-89
ercent Moisture: 11

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

,3-Dichlorobenzene 330 ND
,4-Dichlorobenzene 330 ND

exachloroethane 330 ND
,is(2-chloroethyl)ether 330 ND
,2-Dichlorobenzene 330 ND
I-Nitrosodimethylamine 330 ND
is(2-chloroisopropyl)ether 330 ND
i-Nitrosodi-n-propylamine 330 ND
.exachlorobutadiene 330 ND
,2,4-Trichlorobenzene 330 ND
itrobenzene 330 ND
sophorone 330 ND
aphthalene 330 ND
.is(2-chloroethoxy)methane 330 ND
--Chloronaphthalene 330 ND
:exachlorocyclopentadiene 330 ND
.cenaphthylene 330 ND
.cenaphthene 330 ND
,imethyl phthalate 330 ND
,6-Dinitrotoluene 330 ND
luorene 330 ND
,4-D i nitoluene 330 ND
dethyl phthalate 330 ND
,-Nitrosodiphenylamine 330 N)
exachlorobenzene 330 ND
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Priority Pollutant Analysis page 2 of 5
Base Neutrals - SW 8270

Matrix: Soil
L(continued)

[Date Received: September 1, 1988 Work Order: 941
Date Reported: February 20, 1989 Job Number: OR001k
- OR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

tLab Number: 88092252
-Sample No.: DANGB-8-MW20-

ss5
Ubate Sampled: 8-31-88
Time Sampled: 08:45
, )ate Extracted: 12-19-88
pate Analyzed: 01-18-89
Percent Moisture: 11

----------------------------------------------------------------------------
,;:ompound Detection ANALYTICAL RESULTS

Limits (dry weight)
ug/kg ug/kg

henanthrene 330 ND
Anthracene 330 ND
:'ibutyl phthalate 330 ND
'luoranthene 330 ND
4-Chlorophenyl phenyl ether 330 ND
Pyrene 330 ND
lutyl Benzyl phthalate 330 ND
Jis(2-ethylhexyl) phthalate 330 ND
Chrysene 330 ND
1:-Bromophenyl phenyl ether 330 ND
Ienzo(a)anthracene 330 ND
Di-n-octylphthalate 330 ND
ienzo(b)fluoranthene 330 ND
*Ienzo(k)fluoranthene 330 ND
senzidine 2000 ND
3,3'-Dichlorobenzidine 660 ND
,enzo(a)pyrene 330 ND

!_ndeno(1,2,3-cd)pyrene 330 ND
Dibenzo(a,h)anthracene 330 ND
enzo(ghi)perylene 330 ND

1enzyl Alcohol 660 ND

I

p i1



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

Matrix' Soil

(continued)

ate Received: September 1, 1988 Work Order: 941
Sate Reported: February 20, 1989 Job Number: OR001

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

Oak Ridge, TN 37830

ab Number: 88092252
ample No.: DANGB-8-MW20-

SS5

dte Sampled: 8-31-88
ime Sampled: 08:45
ate Extracted: 12-19-88

ate Analyzed: 01-18-89
ercent Moisture: 11

ompound Detection Analytical Results
Limits (dry weight)
ug/kg ug/kg

cetophenone -- ND
niline -- , ND
-Aminobiphenyl -- , ND
-Chloroaniline 660 ND
-Chloronaphthalene -- ND
ibenzofuran 330 ND
-Dimethylaminoazobenzene -- , ND
,12-Dimethylbenz(a)anthracene -- , ND
-,a-Dimethylphenethylamine -- , ND
iphenylamine -- , ND
,2-Diphenylhydrazine -- , ND
thyl methanesulfonate -- , ND
-Methylcholanthrene -- , ND
ethyl methanesulfonate -- , ND
-Methylnaphthalene 330 ND
-Naphthylamine -- , ND
-Naphthylamine -- , ND
-Nitroaniline 1600 ND
-Nitroaniline 1600 ND
-Nitroaniline 1600 ND
-Nitroso-di-n-butylamine -- , ND
-Nitrosopiperidine -- ND
entachlorobenzene -- , ND
entachloronitrobenzene -- , ND
henacetin -- , ND
-Picoline -- , ND
ronamide -- ND
,2,4,5-Tetrachlorobenzene -- , ND

EPA has not yet determined detection limits for these compounds.

18 t4



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

Matrix: Soil

Late Received: September 1, 1988 Work Order: 941
Date Reported: February 20, 198J Job Number: OR001

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

Oak Ridge, TN 37830

tab Number: 88092252
.Sample No.: DANGB-8-MW20-

I ss5
lbate Sampled: 8-31-88
Time Sampled: 08:45
,)ate Extracted: 12-19-88
L)ate Analyzed: 01-18-89
Percent Moisture: 11

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

Alpha-BHC --, ND
Gamma-BHC -- , ND

oreta-BHC 660 ND
Ri eptachlor 330 ND
Delta-BHC 500 ND
aldrin 330 ND
eptachlor epoxide 330 ND

tEndosulfan I -- , ND
Dieldrin 500 ND
11,4'-DDE 1000 ND
L:ndrin -- , ND
Endosulfan II -- , ND
sl,4'-DDD 500 ND
14,4'-DDT 830 ND
Endosulfan Sulfate 1000 ND
Endrin aldehyde -- , ND
ji.ndrin Ketone -- , ND
%Chlordane 2000 ND
Methoxychlor -- , ND

F, |oxaphene 2000 ND
Aroclor-1016 2000 ND
Aroclor-1221 2000 ND

C roclor-1232 2000 ND
Ikroclor-1242 2000 ND
'Aroclor-1248 2000 ND
Aroclor-1254 2000 ND
,'roclor-1260 2000 ND

FEPA has not yet determined detection limits for these compounds.

I 18 5



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

Matrix: Soil

ate Received: September I, 1988 Work Order: 941
ate Reported: February 20, 1989 Job Number: OR001

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

Oak Ridge, TN 37830

ab Number: 88092252
ample No.: DANGB-8-MW20-

SS5
ate Sampled: 8-31-88
ime Sampled: 08:45
ate Extracted: 12-19-88
ate Analyzed: 01-18-89
ercent Moisture:* 11 i

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

-Chlorophenol 330 ND
-Nitrophenol 330 ND
henol 330 ND

,4-Dimethylphenol 330 ND
,4-Dichlorophenol 330 ND
,4,6-Trichlorophenol 330 ND
-Chloro-3-methylphenol 660 ND
,4-Dinitrophenol 1600 ND
,6-Dichlorophenol -- , ND
-Methyl-4,6-Dinitrophenol 1600 ND
entachlorophenol 1600 ND
-Nitrophenol 1600 ND
enzoic Acid 1600 ND
-Methylphenol 330 ND
- & 4-Methylphenol 330 ND
,3,4,6-Tetrachlorophenol -- , ND
,4,5-Trichlorophenol 330 ND

Analyst Laboratory Supervisor

EPA has not yet determined detection limits for these compounds.

= Compound was detected in the blank.

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

18 &6
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L b Code: _____ Case N4o.: __NO'. SDG NO.:

YMatrix:(si/ae)50tLbSml ID o8,jA 3i

samole wt/vol: 3 0 (gm)Lab File ID: E_5__.__3

Level: (low/med) h-VDate Received:

SMoisture: not dec. dec.___ Date ;Extracted:________

* ~:raction: (Sepr/Cont/So.:) _ __Date Analyzed: /.34

* C.?Ceanu"O: (YIN) ___ p: -Dilution Factor: /

Numer I~ fond:-~CONCENTRATION UN-'TqS:

Nu_____~sfond' (ug/L or / ) -

is CAS NUMB7ER COI ?OUND NAME I RT .1 EST. CONC. Q

2.-------1- I
3.-

I :. ____ _ _ ____ ____ ___ _ h- - ~ 60__

______________ ~ ~ ~ ~ ~ ~ ~ ~ ~ ?- _________________ _____/F0I___

2. _ ___ ____ __ ___ ___ ____ ___ ____ ___ ____ __ ____ _ _ ____ ___ __90r__

15*_ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ __ _ _ _ _ _ _

* .. _____ -39b I ~ c
I15. <II27 3 o_ _

I 0.__ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ I 7 c .__ _

20. _ _ _ _1II~h ~ I */ _

21. _______f~l..._________Is4 I_______ __

25. -- -.- *--- = .- * - -

2 :. _________V __.___1________

27._ _ _ _ _. __ _ _I _ _ _ _I_ _ I

29._ _ _ _ _ _ _ __ _ _ _ _ _ __ _ _I*I_ _

112.. I ____ L_______ _6I ~ ~ ~ ~ ~ ~ ~ ~ x M1 .3 ______ ______________ ____ ______ __

Val. __ __ __ __ I _ _ _ _ __ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ __ _ _ _ _



TL DNI x~rD, coP:-0UNDS

Corntrct:____

lab C6l ,,care N4o.: $SSo.: _ __ SDG N4O.: _

$a30v/v1 Lzkb File ID: 3

______e nt ec dec._ __ DateExracted

____ ______ee-.cot-/c~ Date Kn.av e...____

fv :" : 1+./ or uc,'T;

z-Z~:~w r p EST. ::Is

5..i

-. __ _ __ _ __ _ _ _ __ _ __ _ __I__ _ __ __ _ __ _ __ _I ~ // I__ _ __ _ _ __ _

_ _ _ _ _ _ _ _ ______ ________________I .2t, I. LI S ____

I ~ ~ ~ ~ ~ ~ ~ ~ A _________ o___________

I~ ~~~ _________ 300 - 1 -1____

0.__ _ _ 1__ _ _1l v I o ,. I__ I

22 2*______ __ _________I ~ I A b __

23._I__ I____I~7 /oo_

__ __ _0_ IUM I SV-T.. Cec I/6 ____

z_ _ _ _ _ _ _ _ _ _ _ _ 1_ _ _ 1_ _ _ _



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COI-OUNDS IVAJ-8-

- m Contract: 0 _______

Code: __, Case No.: -.. . SAS No.: .1_ 6No.: __ __

ix: (soil/water)j Lab Sample ID: jz

le wt/vol: (g/L)_ Lab File ID:

1: (ow/ed) , Date Received: --Ic-8<'

,isture: not dec. dec. Date Extr.acted: 94' '9

action: (Se./Cont/Sonc) Si Date Analyzed: J!.// °

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

CONCENTRATION UNITS :

tuber TICs found: _ (ug/L or ug/xg)U

l I
CAS NUEEr (COMPOUND NAME RT EST. CONC. Q I

2. el,___ _ 171 I ooI__ _

3. t4__ _ _ _ __ _ _ _ _ _ _ ___ _ _ _ _ _ _

s. 1 ',o-... __ __,.,. ,A__,_t ."
6. _I__ _ _ _ 1 1,r..I,_7. /12#+ ,-. ,uP)0

1___ 3 0 &
__ __ __._ _ _ __ __ _I __ _ _ _ _ __ _ _ _ _ _i

-3. _ _ ii,
I - - -I

27. i

_-_. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

-I. __ _ _ _ I_ _ _ _ _ _ _ _ _ _ _ I __ _ _I_ _ __ _ _I_ _

:3. __ _ I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _j_ _ _ _ _ _ _ _ _ _ _

__ ___-_ _.__ __ _ __ _ _ I 1 _ _ _ _ _ _ _ _

27.___ __ ___ ___ __

________ _________,________ _____I ________ I ___

25 . _ _ _ _ _ _ _i__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I 1__ _ _ _ _ _ I __ _

26. !_ I 0/I'-I. __t_______ORM_ I ___________________ C__ I10/____I __________I____

FO" RML 10/8641



IF = . _
SEMIVOLATnIE ORGANICS ANALYSIS -DATA SHHEET[ ~~TENTATIVELY IMENTIFIED COMPOMMfSI-AJ ,.- I

1Name: ConAve% "t -1tract:2 5L C_______

Code: _ Case No.:9 SAS No.: Labo 6 No. :

1trik .(soil/water) Lab Sample ID: 8'06 7'

ample wt/vol: _10 (gimL) Lab File ID: _ q "

L vel: (low/med) /04-V Date Received: f-'

[Moistuze: not dec...dec.2 Date Extracted: 9IS

xtracticn: (SerrICont/Sonc) - Date -nalyzad: ._0____

[?C Cleanup: (Y/N) pH: Dilution Factor:

9CONCENTRATION UNITS*

INUMber TTCs -Lound: J/(ug/L or ug/Xg)

C ...... I COMPOUND NAME RT EST. CONC. Q

1. /4- -- /, t'y

2. - ===-=-===
i 3. ot._ i _

5. _ _;_ 0.... I 5,

1A'1"-
7 7. I3zn_ _

20.-

1 23s.

25.I

I 27. -

2 .j i - ~ IiS~~ ________ __

29.________
FR3. _ I __10/86

r . . _ _ _ _ j_ _ _ _ _ _I ____

i 13. ____III I I I ________I __I________I _____I _____ I _ _ _ _ _ I_ _ _ _ _ _ _ __ I _ _ _



EPA Y.KPL NO.

ScK.IVOLATILE O1RGXIC AN(ALYSIS DhAh S1MrT ~ ______

TEX4TATn'ZLY IDETID COMPOUNKDS ZI ,f -

I I -

____Y/ _____ PH:ac:__ _ DilutioFactor

S&TCz/ ol fo no Lab h F-TIle L"ID : f ' ' 3
Level:~~~~u-' orv/a~ ugw D 1e7.g)ed,____

110 IND 1 E;" ,01

I 3-1 4

6. 1= _ ____

1 6. 1 . 7E , I 52D

1 '7._____ 1 jb.T7 1 1 20 __

is9. 1 3...42.9.l 1 A00 fk___

1 10. ________ 9 a i. IiI___
22~. _ _ _ _ _ _ A~ ..... I la __

I 2.__ _ _ _ _ _ I__ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ __ _

241 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I ~ I _ _

25.._ _ _ __ _ _ _ _ _ __ _ _ _ _ __ _ _ _

30.1 __ _ I

I 1. _ _ _ _ _ 1_ _ _ _ _ _ _ _ _ _ _ _1_FORM_ _ _ _ I _ __TI I/7 P v

12 . __ __ _ __ __ __ _ __ _ _ __ _ _42_
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-PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
12 SOIL

f Job No: ORO01 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).:
88082156-88082163
88082186-88082188
88082250-88082254

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

Lindane 3060 ND 113 ill 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. QC Limits
In Extract MSD % MS % %

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

Lindane 94.9 93 ill 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 QC limits

RPD: 0 out of 6 outside limits

[ Spike Recovery: 5- out of 12 outside limits

88-AI-DULU0462 I 1851 -FR.10 5



PESTICIDE MATRIX SPIKE/MATRIX SPIKE DULl AiA rw..,o
SOIL

)b No: ORO01 QC Report No.: OCP-S-0035-88B
QC Sample No.: Blank

dient: ES Oak Ridge Level (Low/Hed): Low
:tn: Bill Hay4en Date Reported: 11-10-88
ddress: 710 S. Illinois Avenue

Suite F-103
Oak Ridge, Tn. 37830

roject: Duluth ANGB Laboratory Supervisor Approval:

)C Report for Labora.ory Sample No(s).: ____

88082136-88082163
88082186-88082188
88082250-88082254

Zompound Amount Sample Conc. MS Conc. 1 MS % QC
Added In Extract In Extract Rec. # Limits(hE) (ug IKg ) (ugiKg ) Re c.

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

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

Spike Recovery: 6 out of 12 outside limits

88-Al-DULU0463 1 PT-FRMo5

mmnn~~~~~~~~~ 5)mm 2 n m m| n un ~ mm•| |a n |m mmm====



Z/
-U CASE NARRATIVE

i QUALITY CONTROL RESULTS SUH L4RY
QC REPORT NO.: OCP-S-0035-88
QC REPORT NO.: OCP-S-0035-88B

I

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.

~i

1853
88-Al-DULU0465 I CN-FR01



PESTICIDE METHOD BLANK SUMMARY

Job No.: OROO1 Lab Name: Engineering Science
Lab Sample No.: Blank

Client: ES Oak Ridge

Attn: Bill Hayden Matrix: Soil
Address: 710 S. Illinois Avenue Level (low/med): Low

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

Date Reported: 11-11-88

Project: Duluth ANGB

Date Extracted: 9-07-88
Date Analyzed (1): 10-4-88 Date Analyzed (2):
Time Analyzed (1): 20:38 Time Analyzed (2):
Instrument ID (1): 5890 #2 Instrument ID (2):
GG Column ID (i): OV-1 GC Column ID (2):

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

EPA Sample Lab Sample Date j Lab Sample Date

No. ID (1) Analyzed I ID (2) Analyzed 2

- 88082156 10-04-88
88082157 10-04-88
88082158 10-05-88
88082159 10-05-88
88082160 10-05-88
88082161 10-05-88
88082162 10-05-88
88082163 10-05-88
88082186 10-05-88

- 88082187 10-05-88
88082188 10-05-88
88082250 10-05-88
83082251 10-05-88

- 88082252 10-05-88
- 88082253 10-05-88

1854
88-AJ-DULU0464 1 _- D~/
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SEMIVOLATILE METHOD BLANK SthMARY
~4B

Job No.: Work Order No.:
Lab Sample No.: 0 f-

?lient: Lab File ID: So7'3 j
At tn: Matrix: ot I
Address: Level (low/med):

Date Analyzed: - ( 8
Time Analyzed:
Instrument ID:

Date Reported:
Project: D J '

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

Sample Lab Sample Lab File Date of
Number ID ID Analysis

I I I
I I I
I t
I 1 I

I I
I I

I I
I 1 I

1 t I

I ..I .. .

89-AAAANUNN 1 185i8 TI-FRM1O



SEMIVOLATILE ORGANIC iiCrrw TUNING ANDw MASS
CALIBRATION - DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP)

Lab Name. Engineering Science Job No.:
C Project:

Client: File ID: >T0118
Attn: DFTPP Injection Date: 1/18/89
Address: DFTPP Injection Time: 9:21

Date Reported:
Instrument ID: I

% RELATIVE
m/e ION ABUNDANCE CRITERIA ABUNDANCE

I 51 ..30.0 - 60.0% of mass 198 " 53.3
68 Less than 2.0% of mass 69 .8( 1.3)1
69 Mass 69 relative abundance ____________ 63.6

I70 Less than 2.0% of mass 69 . 1.1( 1.7)1
1 127 40.0 - 60.0% of mass 198 . ... 43.7

197 Less than 1.0% of mass 198 .. . .8
1 198 1 Base Peak, 100% relative abundance 100.0
1 199 5.0 - 9.0% of mass 198 7.1

275 10.0 - 30.0% of mass 198 '17.2
I 365 Greater than 1.00% of mass 198 1.82
1 441 1 Present, but less than mass 443 I 6.1
442 1 Greater than 40.0% of mass 198 I 44.5

I 443 1 17.0 - 23.0% of mass 442 I 8.6( 19.4)2

1-Value is % mass 69 2-Value is % mass 442

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS:

LAB LAB DATE TIME
SAMPLE ID FILE ID ANALYZED ANALYZED

01l 80 mg/L BNA STD + IS >S0928 1/18/89 9:41 1
021 88123522 AC iml >S0929 1/18/89 I10:45
031 88123522 BN Iml >S0930 1/18/89 11:44.__
041 88092104,2252 REX BL >S0931 1/18/89 12:44
051 88092104 REX 1ml >S0932 1/18/89 13:44 1
061 88092252 REX Iml >S0933 1/18/89 14:451
071 88092535 REX AC Iml >S0934 1/18/89 15:44 1
081 88092535 REX BN Iml >S0935 1/18/89 16:43
091 88113123 10ml >S0936 1/18/89 17:42
101 88113122 10ml >S0937 1/18/89 18:41.
111 88113122 MS loml >S093I 1/18/89 19:41 1
121 88113122 MSD 10ml 1 >S0939 1/18/89 20:41 1- 131 " ---___ _ _ _ _ __II_ _ __ _ _ _

131

161 1171 I i___81__ __ __I _ _ _ _ __I_ _ _ _ _ _

191 _ _._I

201 I I I I
211 I I Ir 221 II I

FORM V SV ./87 Rev



ri. Tq 1 O riDFTPP Scan ?3
100 RO, 4 NRf 300.6 in

48.8

Its

10 -0

go- 90

8 80

t 0 - 9 70

60 60

, 127 442 50

40- 40

3 , .30

.20

118

50 10C 1 200 250 3 0 5 400

File: >T0118 Scan #' 73 Retn. tin: 4.86

Niz Int. m/z Int. z nt, mlz Int. ./z Int.

41.10 2.704 82.00 1.745 127.15 43.739 185.15 1.081 246,05 1,447
43.00 2.690 83.1) 1.609 128.05 3.686 186.15 11.033 253.15 .868
44.00 4.469 84.10 1.005 129.05 19.111 187.05 3.158 254.05 .289
46.50 .238 8"1.00 1.124 129.95 1.319 188.95 .681 255.05 38.061
49.20 .918 86.00 .996 133.05 1.200 190.95 .638 256.05 6.155
50.00 12.837 87.00 .494 133.95 .400 192.15 1.107 258.15 2.111
51.10 53.265 91.00 1.490 135.05 2.103 193.05 1,328 258.95 .238
52.20 2.699 92.00 .272 137.15 .741 196.05 3,337 265.05 .936
52.90 .196 93.00 3,984 141.15 1.924 196.85 .809 273.05 1.064
55.00 3.150 94.00 .272 142.05 1,098 198.05 100.000 274.05 2.877
56.00 2.443 95.20 .409 146.15 .204 1?9.05 7.117 275,05 17.221
57.00 5.797 96.10 2.435 147.15 1.413 201.45 .298 276.05 1.898
58.10 .341 97.20 .911 148.05 1.413 203.05 .332 277.05 .749
59.20 .375 98.10 3.822 149.15 1.047 204.05 1.099 281.15 1.124
60.20 .400 99.00 2.979 152.15 .221 205;05 4.282 283.05 .272
61.10 .536 99.90 .230 153.05 .749 206,15 11.822 285.15 .230
62.10 .332 101.10 1,558 154;05 .051 207.05 10.837 296.05 3.405
63.10 1.949 104.00 1.090 155.05 1.234 208.15 2.665 296.95 .238
65.00 .613 105.10 1.549 156.15 1.694 209.15 .698 302.95 .230
67.00 1,030 107.00 10,496 157.05 .323 210.85 1,022 314,05 .247
6.00 .826 108.10 1.617 158.05 .681 216,05 .323 323.05 .545
69.00 "63599 109.00 .749 160.15 .673 217.05 4,154 334.05 .792
70.00 1.056 110.00 32.613 161.05 1.107 221.15 6.649 345.85 .468
71.10 .860 111.10 4.171 164.95 .792 221.85 .724 351.9 .392
73.00 1.966 112.10 .349 167.05 3,967 223.05 .553 364.95 1.822 18 .

mill~ ~ ~~~7 I l II n1 Ill I1I 6 llilumuuln n lnu nm



6.20 .600 110.90 .7)2 17S,15 .49 2219.05 .44 424.00 .332
?7.10 48,174 122.10 .332 177.05 1.490 24295 .187 441.10 6.087
78,10 3.516 123.10 1.379 17t.05 2.724 241,35 .230 442.10 44.513
79.00 3.)37 124.11 .741 18.5 2,443 244.05 7.789 443.10 8.649
10.00 2.554 124.10 .596 181.05 1.107 245.15 .732 444.10 .383
81.10 4.69

I .
1.
F

I-

I
L.

I

I
!
| 86

I m enumm•nml nnm mm



Continuing Calibration Check
liSL Cokponds

Case no' Calibration Date, 01118/I9

Contractor$ ie 94

iContrect.No: Laboratory 10t )S0928

Instrument 10 , . Initial Calibration Date: 10/44/89

Minimum RF for SPCC is Maximum X Dff for CCC Is X

Compound RF RF %01ff CCC SPCC

H-Hitroso-Oimethy)amine .90169 1.11679 23.85
2-Fluorophenol 1.15902 1.35674 17.16
bis(2-Chloroethyt)ether 1.11892 1.15280 3.03
Phenol 1.41657 1.51102 6.67 0
Phenol-d5 1.2248 1.26303 3.11
Aniline .54193 .41799 22.89
2-Chlorophenol 1.23175 1.39610 13.34
1,3-Dichlorobenzene 1.47535 1.46115 .96
1,4-Dichlorobenzene 1.40530 1.46709 4.40 #
Benzyl Chloride - -

Benzyl Alcohol .72906 .77814 6.73
1,2-Dichlorobeizene 1.32240 1.45231 ?.82
2-Methylphenol 1.17367 1.46743 25.03
3--4-Methylphenol 1.07139 1,36567 27.47
bis(2-chloroisopropyl)Ether 2.15627 3.18410 47.67
H-Nitroso-Di-n-Propylamine .84050 1.00595 19.68 "

Nexachioroethane .53840 .61224 13.72
Dibromochloropropane - -

Hitrobenzene .40312 .46125 14.42
Hitrobenzene-d5 .39137 .43795 11.90
2-Hitrophenol .24657 .28074 13.86 '

Isophorone .74170 .84116 13.41
bis(2-Chloroethoxy)methane .49386 .59520 20.52
2,4-Dimethylpheno) .34849 .39852 14.36
Benzoic Acid .29725 .29254 1.58
2,4-Dichlorophenol .56733 .56513 .39
1,2,4-Trichlorobenzene .36913 .35741 3.18
Naphthalene .94589 .96581 2.11
4-Chloroaniline .36309 .37816 4.15
Hexachlorobutadiene .20283 .20495 1.05 #
4-Chloro-3-lethylphenol .31360 .35867 14.37 *
2-Methyinaphthalene .56397 .60546 7.36

RF - Respones Factor fro. daily standard file at 8O.00 mg/L

RF - Average Response Factor from Initial Calibration Form VI

UZiff - I Difference from original average or curve

ECC - Calibration Check Compounds (a) SPCC - System Performance Check Compounds (19)

Form Ill Page I of 3

1862



Continuing Calibration Check

KSL Compounds

Case hot Calibration Date: 0i/18/p

Contractort Time' 09.41

Contract Not Laboratory ID' )S0928
lnstrowt lot Initial Calibration Date, 10/ 88

Minimus iF for SPCC is Naximum X D1ff for CCC is X

Compound RF RF 29iff CCC SPCC

Hexachlorocyclopentadiene .29568 .31941 8.02 "

2,4,6-TrIchlorophenol .42280 .40322 4:13 ,
2,4,5-Trichlorophenol .52897 .43301 18.14
2-Fluorobiphenyl 1.27220 1.07840 15,23

2-Chloronaphthalene 1,23784 1.08298 12.51

2-Hitroaniline .47Z88 .52331 10.66
Dimethylphthalate 1.40629 1.19698 14.88
2,6-Dinitrotoluene .37415 .31419 16.02
Acenaphthylene 1.68918 1.44134 14.67

3-Mitroaniline .44557 .52351 17.49
2,4-Dinitrophenol .11898 .14039 17.99 '

Acenaphthene 1.13011 1.01756 9.96
Dibenzofuran 1.64131 1.53162 6.68
2,4-Dinitrotoluene .28418 .24651 13.26

4-Mitrophenol .29450 .21784 23,43 "
Fluorene 1.12850 1.00311 11.11
Diethylphthalate 1.20939 1.03974 14.03
4-Chlorophenyl-phenylether .59183 .53215 10.08
4-Nitroaniline .35956 .36260 .85
2,4,6-hribromophenol .21023 .19466 7.41
1,2-Diphenylhydrazine - -

Alpha-BNC
Beta-BHC -

Gaua-BHC -

Delta-BHC
Heptachlor -

Aldrin - -

H-Hitrosodiphenylasine .40286 .39967 .79 '

4,6-Dinitro-2-Mlethylphenol .10514 - -

4-Bromophenyi-phenylether .21301 .25429 19.38
Hexachlorobenzene .26273 .28073 6.85

Pentachlorophenol .14536 .15470 6.43 ,

RF - Response Factor from daily standard file at 80.00 mg/L

RF Average Response Factor from Initia; Calibration Form VI

%Oiff - Z Difference from original average or curve

CCC - Calibration Check Compounds (,) SPCC - System Performance Check Compounds ("1)

Form VII Page 2 of 3

Isl



Continuing Calibration CheckISt Coapands

Case No: Calibration Oates 01/18/89

Contract No: Laboratory ID >SO128

IftstrufmentlO|, Intial Calibration Oates 10e41k8

Minimum RF for SPCC is lmaximum % Dff for CCC is x

Co-pound RF 201ff ECC SPCC

Phenanthrene 1.03431 1.11003 7.32
Aftnthracene 1.05155 .A21 5:93
0i-n-Butylphthalate 1.51956 1.32663 12.70
4,4'-Otbrimobiphenyl - -

Fluoranthene 1.19047 1.08330 9.00
Heptachlor Epoxide - -

Endosulfan I - -

4,4'-DOE " - "
Dieldrin
Endrin - -

4,4'-DD - -

Endosulfan 11 - -

Endrin Aldehyde - -

4,4'-DDT -

Endosulfan Sulfate - -

Dibutylchlorendate - - -

Benzidine .04023 .01443 64.14
Pyrene 1,56086 1.50017 3.09
ferphenyl-dl4 1.05835 1.11762 7.49
Butylbenzylphthalate 1.03390 1.01574 1.76
3,3-Oichlorobenzidine .13689 .22432 63.87
Chrysene .99655 .98581 1.08
Benzo(a)Anthracene 1.10407 1.11191 .71
bis(2-Ethylhexyl)Phthalate 1.21073 1.24614 2.92
Oi-n-octylphthalate 3.40275 3,09552 9.03 *
Benzo(a)Pyrene 1.32098 1,33075 .74 *
Benzo(b)Fluoranthene 1.60850 1.59981 .54
Inderiojl,2,3-cd)Pyrene .96800 1.06275 9.79
Dibenzo(a,h)Anthracene .87481 .96582 10.40
8enzo(k)Fluoranthene 1.44370 1.42827 1.07
Benzo(g,h,l)Perylene .8761 .90720 1.07

RF Response Factor from daily standard file at 80.00 mg/L

iRF Average Response Factor from Initial Calibration Form V1

tOift - I Difference from original average or curve

CCC - Calibration Check Compounds (') SPCC - System Performance Check Compounds ("i)

Form U! Page 3 of 3
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j SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

Lab Name: Engineering Science Job No.:
[i Project:

Client: File IDi 'S0928
Attn: Date Analyzed- 1/18/89 9:41
Address: Date Reported:

Instrument ID: I

I
, ISI(DCB) IS2(NPT) IS3(ANT)

I AREA #1 RT I AREA #1 RT I AREA #1 RT I

12 HOUR STDI 168936. 1 .8.941 613121. 1 12.561 389128. 1 18.001

I UPPER LIMITI 337872. 1 1226242. 1 778256. 1

I LOWER LIMITI 84468. 1 1 306560, 1 194564. 1

I SAMPLE I I I
I NUMBER I I I

01188123522 AC 1 172734. 1 8.921 580724. 1 12.511 317950. 1 17.971
02188123522 BN 1 115195. 1 8.951 389830. 1 12.551 222570. 1 18.001
03188092104,2251 148229. 1 8.911 493561. 1 12.491 267650. 1 17.961
04188092104 REXI 136573. 1 8.911 494240. 1 12.501 277196. 1 17.951
05188092252 REXI 145543. 1 8.921 473359. 1 12,491 253782. 1 17.971
06188092535 REXI 171827. 1 8.951 579058. 1 12.551 325736. 1 18.011
07188092535 REXI 151473. 1 8.951 525990. 1 12.541 315673. 1 18.001
08188113123 10m 143351. 1 8.951 509414. 1 12.541 290744. 1 18.001
09188113122 10m 195428. 1 8.931 732237. 1 12.501 394902. 1 17.971
10188113122 MS 1 170660. 1 8.921 646256. 1 12.511 338404. 1 17.981
11188113122 MSDI 183450. 1 8.921 661696. 1 12.501 346029. 1 17.971
121 I
13 1

151 1
161 1
171 1
1 8 1 --- - 1
191II
201 I I I
211 I I I I
2 2 1 .... I I I I

IS1 (DCB) - 1,4-Dichlorobenzene-d4 UPPER LIMIT =+ 100%
IS2 (NPT) a Naphthalene-d8 of internal standard area.
1S3 (ANT) = Acenaphthene-d8 LOWER LIMIT = - 50%

of internal standard area.

#Column used to flag internal standard area values with an asterisk

I 88-Al-P2h nnnn 1 i SR-FRM'1I-M35



SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

Lab Names Engineering Science Job No.i
Project:

Client: File ID: >S0928
Attnt Date Analyzed: 1/18/89
Address: Date Reported:

Instrument ID: I

IS4(PHN) ISS(CRY) IS6(PRY) I
AREA #1 RT I AREA #1 RT I AREA #1 RT I

1 12 HOUR STDI 573948. 1 22.651 386198. 1 31.091 239564. 1 36.921

I'UPPER LIMITI 1147896. 1 1 772396. 1 1 479128. 1 1

I LOWER LIMITI 286974. 1 1 193099. 1 1 119782. 1

I 5AMPLE
I NUMBER I

01188123522 AC 1 452811. 1 22.631 285138. 1 31.081 163039. 1 36.941
02188123522 BN 1 334942. 1 22.681 227728. 1 31.091 131511. 1 36.971
03188092104,2251 393432. 1 22.621 262049. 1 31.05f 151245. 1 36.871
04188092104 REXI 407022. 22.611 253688. 31.051 131109.1 36.891
05188092252 REXI 373394. 122.641 225728. 131.061 81406.*1 36.921

06188092535 REXI 477426. 122.651 294239, 31.081 171711. 136,911

07188092535 REXI 459288. 1 22.661 250371. 1 31.101 136766. 1 36.931
08188113123 10mI 438683. 1 22.651 255515. 1 31.101 113149.* 36.931
09188113122 10mI 572426. 1 22.621 290279. 1 31.061 106730.* 36.901
10188113122 MS 1 464718. 1 22.631 239596. 1 31.071 81120.* 36.931

11188113122 MSDI 490583. 1 22.631 237632. 1 31.081 90614.* 36.941
121 1 1 - 1 1 _ __

14 1 1 1 II_
1 5 1 I I_

161 _ 

171 1 I _ t_
181_I .!, , I
191 ,, I _ i I

___________I ______t_________I_____ ________ I ______I

211I I 1 I I
22 1 I _ I I I

IS4 (PHN) & Phenanthrene-dl0 UPPER LIMIT = + 100%
IS5 (CRY) a Chrysene-d12 of internal standard area.
IS6 (PRY) - Perylene-d12 LOWER LIMIT - - 50%

of internal standard area.

# Column used to flag internal standard area values with an asterisk -f

18 6A
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E S B60ANCROFT WAY
BERKELEY, CALIFORNIA 94710

ENMEERING-SCIENCE, INC. (415) 548-7570

Job No.: ORO01.0O

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 8-09-88.L

Sample Preparation Data

Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.
r
88081706 DANGB8-MW14-SS1 BA-I 8-08-88 9-07-88
88081706 DANGB8-MW14-SS1 CD-I 8-08-88 9-07-88

V88081706 DANGB8-4Wl4-3S1 CRI80-890-88
88081706 DANGB8-MW14-SS1 PB-F 8-08-88 9-16-88
88081706 DANGB8-W14-SS1 418.1 8-08-88 8-29-88 8-31-88
88081706 DANGB8-MW14-SS1 MOIS 8-08-88 8-12-88
88081706 DANGB8-MW14-SS1 8010 8-08-88 8-18-88 8-18-88
88081706 DANGB8-MW14-SS1 8020 8-08-88 8-18-88 8-21-88
88081707 DANGB8-MW14-SS3 8010 8-08-88 8-17-88 8-18-88
88081707 DANGB8-MW14-SS3 8020 8-08-88 8-17-88 8-18-88
88081708 DANGB8-MW14-SS8 BA-I 8-08-88 9-07-88
88081708 DANGB8-MW14-SS8 CD-I 8-08-88 9-07-88

1 88081708 DANGB8-MW14-SS8 CR-I 8-08-88 9-07-88
88081708 DANGB8-MW14-SS8 PB-F 8-08-88 9-16-88

!88081708 DANGB8-MW14-SS8 418.1 8-08-88 8-29-88 8-31-88
1 88081708 DANGB8-MW14-SS8 MOIS 8-08-88 8-12-88

88081708 DANGB8-MW14-SS8 8010 8-08-88 8-17-88 8-18-88
88081708 DANGB8-MW14-SS8 8020 8-08-88 8-17-88 8-18-88

1, 88081709 DANGB8-MW14-SS9 BA-I 8-08-88 9-07-88
88081709 DANGB8-MW14-SS9 CD-I 8-08-88 9-07-88
88081709 DANGB8-MW14-SS9 CR-I 8-08-88 9-07-88

r88081709 DANGB8-MW14-SS9 PB-F 8-08-88 9-16-88
88081709 DANGB8-W1k-S$9 418.1 8-08-88 8-31-88
88081709 DANGB8-MW14-SS9 MOIS 8-08-88 8-12-88
88081709 DANGB8-MW14-SS9 8010 8-08-88 8-17-88 8-18-88
'88081709 DANGB8-MW14-SS9 8020 8-08-88 8-17-88 8-17-88

I If applicable

A UBSI H-A M 1ATON1869 CL-FRM01



CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

SAMPLE NO(S).: 88081706-88081709
WORK ORDER NO.: 819

These soil samples were received at the ES Berkeley Laboratory
on 8-09-88. One 1M amber bottle for sample DANGB8-MW14-3S3 was
received broken; all other samples were received cold and intact.

1870
88-Al-DLU00J74 1 CN-FRM02



L !NR S INC!4. PAGEI

f {i NALYSIS REPORT

i rI ORDER DATE OtI/D/88 t supervtf

{,9ORT D#T*t CLIENT DATA,
OAK RIDI1OAULT ANC8 ES OftK ,RIO!DULUTh ANGS f j341

.10 S. ILLINOIS RE. STE. S103 710 S. ILLINOIS AVE. STE. SIO;
OAK RIO6E TN 3780 OAK RItDE, TN 37930

"OF REPORT COPIES, I

bb NTRACT / PO # : ORO01
ONTRET : BILL HAYDEN

1~61.5)-481",3920

i ., ' , UNITS: ;, qiKQ

DAHNW-flI14-SS1 DANG88-IiV14-SSO DlANGB8-MV14-SSF
8-8-38 8-8-OB 8-8-op

TEST COtPOUWC 8808170d 88081708 88081709

; IO DIG SOIL NA NA NA
ARlUM 4,N 9,39.5

! ROMlUt 24.. 3. 20.5
NO 9.!S Not e3e,

q - Not [,etected

1ii,



EN~PEEPG~(1NCE NC.PAGE 2

ANALYSIS REPWI

I : 20 ~0044 ~ APPROVED fil
MFK GRDER DATE s 08I0988 Lab Supervisor

;OFT DATAe CLIENT MAT,'
(ik RIOGE/DULUTH NGB ES OAK RIOGE/ULUTH AHGA j 134)

ILLINOIS AUE STE. SiW 710 S LLINOIS VE. STE. !03
fRID;. TH 57650 OAF RMDGE, TN 7850

~HADEN

hEPP;RT COPIES1 I

iTRArT t FO 4 OR')O

0T 11MPOU85 83f0S I;, 8@17( 0

;,! PETROLEUM HYDROCAFBONS ,ic00 0111 <100
0 LSTh;E i2.2 I i22

- ot etected 187



f ENGINEERING-SCIENCE INC. PRGE 3

~09/T8/88

ANALYSIS REPORT

VORK ORDER NUMBER: 819

U fO8 NUMBER 280000000440 APPROVED Bi
jORK ORDER DATE 08/09/88 Lab Superuisor

REPORT DRTA: L. iENT DATA'

S OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)
1i0 S, ILLINOIS AUE,. STE., S103 710 S. ILLINOIS AUE, STE. S103
OK RIDGE, TN 37830 OAK RIDGE, TH 37830
JILL HAYDEN

# OF REPORT COPIES: I

cOINTRACT / PO # 'DRO01
ONTACT 'BILL HAYDENi (615)-481-;92

TASK! 4, UNITS: uq/Ks, GROUP 8010

DANGB8-W14-SSI DANGB8-MW14-SS3 O0NGB8-IW14-SS8 ORNGB8-MU14-SS9
8-8-88 8-8-88 8-8-88 8-8-88

TEST COMPOUND 88081706 88081707 88081708 88081709

' lENZYL CHLRIDE NO NCI NO ND
6iS (2-CHLOROETHOXYMETHANE ND ND No NO
-IS (2-CHLOROISOPROPYL)ETHER NO NO ND NO

{ROMOBENZENE ND NO NO NO
.OflODOICHLOROMETHANE NO ND NO No

BROMOFORM NO NO NO NO
ROMOETHANE ND D NO ND
R"RON TETRACHLORIDE NO NO ND NO

£nLORACETALOEHYDE ND No N1 NO
r1L ORAL NO ND ND NO

HLOROBENZENE ND NO NO NO
AqLOROETHANE NO NO NO No
£HLOROFORM ND ND NO ND

-CHLORONEXANE NO NO ND NO
-CHLOROETHYL VINYL ETHER NO NO ND NO
CNLOROETHRANE NO NO ND NO
t"LOROMETHYL METHYL ETHER No ND No No

'-.OROTOLUENE NO NO NO ND
DfiBROOCHLOROMETHANE No No NO NO
DIBROMOMETNANE NO NO ND NO
,2-DICHLOROBENZENE NO NO NO NO
*.,3-OICHLOROBENZENE NO NO ND ND
1,4-DICHLOROBENZENE NO NO NO NO
"ICHLORODIFLUOROMETHRAE NO NO ND NO
,-DICHLOROETHANE NO NO No No

1,2-DIChIOROETHRAHE ND ND NO NO
-,.I-OICHLOROETHYLEVE ND ND NO NO

NS 1,2-DICHLOROETHYLENE NO ND No NO
\tiCHLOROMETHANE 13O 3H08 O3B NDN

i,2-ICHLOROPROPANE NO ND ND NO

NO - Not Detected

1873



FMGIHEERING-SCIENCE INC. PAGE 4

09/28/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 819

DANGEB-M14-SSI DAHGB8-MW14-SS3 DANGBB-MW14-SS8 DANG88- 1W4-SS9
8-8-88 8-8-8e 8-8-88 8-B-8

:T COMPOUND 88081706 88081707 88081708 88081709

;-DICHLOROPROPYLENE ND ND NO NO
',2,2-TETRACHLOROETHANE ND No ND ND
.1,2-TETRACHLOROETHANE ND ND NEI ND
;RACHLOROETHYLENE ND No ND NO
i.I-TRICHLOROETHANE ND No ND ND
..2-TRICHLOROETHA4E ND NO ND ND
i"HLOROETYYLENE ND ND ND ND
!CHLOROFLUOROflETHA4E ND ND ND SD
?CqLOROPROPANE D ND NO HP
, L CHLORIDE ND ND ND ND

Not Detected 187 4



ENGINEERING-SCIENCE INC, PAGE 5

~09/28 '88

ANALYSIS REPORT

UORK ORDER NUMBER: 81?
10 NUMBE Z80000000440 APPROVED BY _
i ,ORK ORDER DATE 08/09/88 Lab Superuior

J EPORT DATA: CLIENT DATA:
jS OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB 1 134)
710 S., ILLINOIS AVE, STE. S103 710 5. ILLINOIS AVE. STE, 5103
OAK RIDGE. TN 37830 OAK RIDGE, TN 37830

!LL HAYDEN

OF REPORT COPIES: I

.2NTRACT / PO # OPO0!
C[TACT B!LL HAYVEN

(o15)-481-3920

_,K; 4, UNITS: uq4. GROUP 8020

DANGBO-MV14-SSI OANGB8-MV14-SS3 DANG88MWI4-5S8 DANGBO-M114-SS9
8-8-8a 8-8-88 8-8-48 8-8-88

TEST "IMPOUND 88081706 88081707 88081708 88081709

ENZENE ND ND ND ND
CHLCROBENZENE NO ND ND No
',2-DICHLOROBENZENE ND ND N NO
.*-OICHLOROBENZENE NO No ND No
i.4-DICHLOROBENZENE No NO ND NO
ETHYL BENZENE NO ND ND ND
OLUENE 1400 0,4 23 9.9
tLENES ND ND ND ND

I
I

t - Not DetectedF18Th
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CASE NARRATIVE
h |QUALITY CONTROL RESULTS SUMMARY

Samples No.: 88081700, 88081706-88081707
QC REPORT NO.: VGC-S-0034-88

ii

Samplts 88081700 and 88081706 were analyzed initially as low
- soils. They wer. reanalyzed as medium soils due to the high acetone

cont.nt. The results reflect the medium level analysis for acetone and
the low level analysis for all other target compounds. Accordingly,
both low and medium level blanks were required.

Sample 88081707 was lost after the 8240 analysis but before
a mo.sture determination was done. Thus, the results are reported on a
wet weight basis.

Percen'. recoveries for toluene and chlorobenzene in 8020
seri*.s do no meet the ES QC limits. Blank spike analysis showe: the
labo;.atory to be in control.

I

3- -1879
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

Samples No.: 88081706, 88081708-88081709
Samples No.: 88081749-88081754
Samples No.: 88081898-88081906
QC REPORT NO.: ICP-S-0023-88

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 exception of Cadmium.

The Cadmium spike recovery below acceptable limits was followed
by an analytical spike as required by laboratory standard operating
procedure. The results of the analytical spike indicate matrix
interference for this analyte.

88-Al-DULUOO5O 1 188 CN-FRMO1



SEMIVOLATILE METHOD BLANK SUMMARY
' 4B

Job No.: Work Order No.:
Lab Sample No.: 03-SO

Client: Lab File ID: 500bq
Attn: Matrix: soil
Address: Level (low/med):

Date Analyzed: t?-i(o-98
Time Analyzed: /Y 017
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

IOC R - Al5' W3 S3i Is I

- MWJS -S5 0

i u -  . t I
,, - --- I ; OM& 6 iu~ Is:., I"

I I

89AANN .1 1 I-FM1

II

1tI I
i ! I

I I
I I IIii-.-- I I

89-AAAANNNN .1 1885 TI-FRM1O0
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GEMS TUHHG RHO MASS CALIBRATION

Decafluorotriphenylphosphine (DFTPP)

Case Ho, AD-76 Contractor ENG SCI(9/7/88) Contract Ho, 99-?9.99

Instrument ID 11 Date / Time 9/16111"105

Lab ID >1096,:D3 Data Release Authorized By, "-- -- '"'' -.

mi2 ION ABUHOHCE CRITERIA %RELATIVE ABUNOAHCE

51 30.0 - 60.0% of mass 198 51.18 OK
68 less than 2.0% of mass 69 0.00 OK 10.00) #1
0 mass 69 relatlue abundance 60:64
70 les! than 2,0% of mass 69 ',59 OK (.9747) #1
127 40.0 - 60.0% of mass 198 42.36 OK
19' less than 1.0% of mass 198 0.00 OK
158 base peak, 100% relatiue abundance 100.00 OK
1?9 5.0 - 9.0: of mass 198 *6.37 OK

(275 10.0 - 30.0% of mass 198 " 20,01 GK
365 greater than 1.00% of mass 198 .. 2.14 OK
441 present, but less than mass 443 12.30 OK (
442 greater than 40,0% of 1hass 198 87.91 OK
443 17.0 - 23.0 of mass 441 17.53 OK (19 94) 12

THIS PERFORMRCE TUNE APPLIES TO THE 1l - Value in parenthesis is % mass 9.
FOLLOVING SAOPLES, BLANKS AND STANDARDS., 12 - Value in parenthesis is t mass 442..

(, SAMiLE ID- I _ LAB__ _ DATE_OF ANALYSIS( TIEOFANALYSIS-1

I , T-{ C ; 1 ,, 0o 0 (:,c -,,
# t (- -, g0( 7

I % 'r'. I 60c'70_'_________

'-~-~~L'FORM V (__ ___ __

I _______________________ ____________________________________ I_______________________

____________________________________ ________________________________________________________
I __ ___ I _ ___ ___ _ I ___ __ (___ ___

I __ __ _I __ _ _ _ _ _ _ _ _ _I_ _ _ _

FORH V 7/85

1888



File >TO916 50 nq DFTPP Scan 252Ept At. 100. 14RII 5.15,3 miln.
51.2jC, 300 350 40 0

19e.
1" 0- "100

, j 442

. . 80

7 .70

6 60
77

127 
255

4- 40

30 '30

275

4 18(/ , 296

L ..~iLI ...{..L / 3153 10
14. 1 . 403 I  ,

5 0 l0. 150 200 250 3 0 350 400

rile: )T0916 Scan I: 252 Retn, time: 5.13

S/ I.. ml lnt., M/z Int, M=/z Int., A/z Int .

43.00 .748 96.05 ,615 148.85 .531 205.00 4.415 281.00 495
44.00 2.847 97.15 .519 150.45 .157 206.00 18.661 2P2,80 .265
45,00 .217 98.05 2.811 150.85 .277 207.10 2.642 283.50 .145

48.90 .579 98.95 2.955 151.75 .470 208.00 .748 294.40 .133
50.10 13.329 100.15 .555 152.85 .458 209.00 .302 285.00 .543
51.00 51.182 101.05 2,195 153.95 .881 210.00 .434 285.80 .145

52.10 3.329 102.15 .362 154.95 1,134 211.10 .893 292.90 .386
52.80 .217 102.95 .543 156.05 1.677 211.90 .398 295.85 4.439
55.10 1.134 104.05 .917 156.95 .446 214.80 .119 296.95 .724
56.00 1.435 105.05 1.604 157.75 .470 216.10 .495 301.95 .169
57.00 4.656 106.05 .507 158.95 .314 217.00 4.403 302.95 .543

57.90 .326 107.05 11,303 160.05 .350 218.00 .591 314.05 ,362
58.80 .386 108.05 1.834 160.75 .760 219.70 .265 314.75 .579
60.05 .326 109.05 .929 162.05 .543 221.00 5.766 323.05 1.809

61.15 .856.110.05 30.15? 165.05 .772 222.10 .724 326.95 .555
62,0 r  .724 111.05 3.788 166.95 3.450 223.00 .965 334.05 .820

63.05 2.027 !11.95, .1398 167.9, L.1.51 224,0v 9.409 334.95 .326
63.75 .205 115.95 .712 171.95 .450 225.00 2.606 336.95 .193
64.95 .808 116.15 .736 173.25 .277 226.90 4.138 340.85 .169
69.05 60.639 117.05 6.068 173.95 .760 227.90 .531 341.75 .241
69.85 .591 117.95 .483 174.95 1.303 228.90 1.013 345.95 .483
71.05 .422 122.05 .80e 175.95 .627 235.00 .314 351.95 .615
'" 15 1.025 122.95 1.049 177.10 .893 236.90 .277 354.05 .446
k ..95 4.005 123.85 .519 179.00 2.618 238.90 .229 354.85 .181
75.05 8,359 124.05 .531 179.90 1,411 242.00 .663 364.75 2.135
76.05 2.014 125.15 .772 181.00 .893 243.10 .519 365.85 .290 1889
77.05 4.180 127.05 42.364 181.80 .193 244.00 8.323 371.95 1.134



78.05 4.0'3 128.05 3.172 185.10 1.460 245.00 1.025 372.65 .22?

189



[ 79.05 3.,66 128.95 18.890 186.00 10.676 245.90 1.460 382,75 .241
80.05 3.004 129.85 1.689 187.10 2.702 249.00 .627 389.95 .193
81.05 4,041 132.35 .229 188.00 .374 255,00 38,444 401.75 .470
7- 95 .784 133.95 .603 189.00 .760 254.00 4,934 401.95 .495

b..05 1.411 13495 1,423 191.00 .446 256.0 .277 402.85 .093
84,05 .446 135.85 .639 192.00 1,230 257.90' 1,954 421.00 .555
65.05 .881 137.05 .844 193.00 1.049 264,70 .567 422.00 .712
6 87,05 .555 139,95 .253 196.00 3,136 265.00 .608 423.00 4.656
88.25 .217 140.95 1.327 198.00 100.000 273.00 1.315 423,90 1.496
91.05 1.037 142.05 .081 19?.00 6,39 274.00 3.293 441.00 12,304
92.05 .808 142.75 .410 200.20 ,362 275.00 20.012 442.00 87,913
92.95 4.379 144.95 .217 202.90 ,567 276.00 2.895 442.90 17.527
93.95 .663 147.05 .977 204.00 2.557 277.00 1.327 444.00 1.821
95.05 .290 147.85 1.918

i 1891



Continuing Calibration Check
HSL Compounds

Case No: Calibration Date: 09/16/88

6ontractor'E/IVNtO 'GE:~ Time, 1046IF&)G I W............ .....................
Contract Hot Laboratory 10t )S0067

Instrument 10' .- Initial Calibration Dates£' Ow ')

Minimum RF for SPCC Is Maximum X 01ff for CCC Is A ( ;,

Compound Rf RF X0lff CCC SPCC

XH-itroso-Dimethylamine 1.11526 1,17094 4.99 LA
2-Fluorophenol 1.04191 1,38286 32.72
bis(2-Chloroethyl)ether 1.45395 1,53480 5M56
Phenol 1.57814 1.7895? 13.40 1
Phenol-d5 1.44681 1.79559 24,117
Aniline 1,29766 1,35176 4.17
2-Chlorophenol 1,29000 1.45328 12.66
1,3-Olchlorobenzene 1,3703 1,53610 14.89
1,4-Oichlorobenzene 1.26808 1,44939 14.30
Benzvl Cnloride - -

Benzyl Alcohol .45243 .00930 97.94
1,2-Oichlorobenzere 1.26918 1.49609 17.88
2-ethylphenol 1.07746 1.33777 24.16
3-4-Methylphenoi 1.00178 1.21461 21.25 (Conc=50.00)
is(2-chloroisopropyl)[ther 3,21177 3.24530 186

H-Hitroso-+i-n-Propylamine 1.20333 1.17066 2.72 #,
Nexachloroethane .53519 .65973 23.27
Dibromochloropropare - - -
Hitrobenzene .47991 .49073 2.25
hitrobenzene-d5 .41608 .43341 4.21
2-Nitrophenol .21906 .24165 10.31
Isophorore .91400 .93894 2.73
bis(2-Chloroethoxy)methane .52989 .57088 7,73
2,4-Oimethylpheiol 22693 .33757 48.75
Benzoic Acid 24110 .22836 5.28
2,4-Dichloropheiol .24667 .30362 23,09
1,2,4-Trichlorobenzene .32622 ,36051 10.51
Haphthalene .85404 .95180 11.45
4-Chloroaniline .43129 ,45071 4.50
Hexachlorobutadiene .19284 .21131 9.58
4-Chloro-3-Methvlphenol .28823 .34565 19.92 '

2"Methylnaphthalene .49727 .54555 V.71
---------------- ------- ------- ------- --- ----

..- .eso .s .Factor from 41,1 taaJard file at L5,00 mg/L

- Aueraqe Response Factor from Initial Calibration Form VI

f- 2 Difference from original average or curve

Calibration Check Compounds (,) SPCC - System Performance Check Compounds (,,)

Form Vii Page 1 of 3

1892



Continuing Calibration Check
HSL Compounds

Case No: Calibration Date: 09/16/88

----- ---- ---- ----- ----.... 
..... ........

ontractort. Time: 11:46

Contract No: Laboratory ID, >S0067
-... . .. ... .....--...-...----..-....----- , --- ----

Instrument ID: I ]nitial Calibration Date: 09/.1,788i ~~~......................- - ..

Minimum RF for SPCC is Maximum % Diff for CCC is X
U

Compound RF RF XDiff CCC SPCC

Hexachlorocyclopentadiene .31998 .40283 25,89 *

2,4,6-Trichiorophenol .34057 .41058 20.56
U 2,4,5-Trictilorophenol .37168 .42289 13.78

i-Fluorobiphenyl 1.03228 1.13969 10.41
2-Chlcronaphthalene 1.10079 1.21103 10.01
2-Hitroaniline .62664 .65766 4.95
Dimethylphthalate 1.30066 1.4837B 14,08
2,6-Dinitrotoluene .37641 .41472 10,18
Acenaphthylene 1.60416 1.89107 17.89
3-hitroaniline .66097 .66197 .15
2,4-Diritrophenol .20934 .23777 13.58 "
Acenaphthene 1.03503 1,16702 12.75
Dibenzof'jran 1,40372 1.62595. 15.83
1,4-Dinitrotoene .34782 .37435 7,63

( .-Nitrophenol .17238 ,1?962 4:20
•Fluorene 1.01979 1.15706 13.46

Diethylphthalate 1.02412 1.25075 22.13
4-Chlorophenyl-phenyletrer .51416 .65343 27.09
4-Hitroariline 51880 .54570 5.18
2,4,6-Tribromophenol .21315 .36382 70.69
1,2-Dipnenyihydrazine - -

A lpha-HC
Beta-BHC
Gamma-WH

Delta-HC -
Heptachlor
Aldrin - -

H-Hitrosodiphenylamine .40222. .48204 19,85
4,6-Dinitro-2-Methylpherol .13708 .18395 • 34.20
4-bromophenyi-pherylether .22187 .25111 13.17
Hexachlorobenzene .32402 .36177' 11.65
Pentachloropheno) .17454 .20372 16.72

RF - Response Factor from daily standard file at 25,00 mg/L

RF - Average Response Factor from Initial Calibration Form UI

tDiff - I Difference from original average or curve

LECC - Calibration Check Compounds (,) SPCC - System Performance Check Compounds (,,)

Form UII Page 2 of 3

( 1893



Continuing Calibration Check
HSL Compounds

Case no: Calibration Date! 09/16/88

Lontractor! e''IEt,.o ~J Time' 11:46C.A
.................................

Contract No' Laboratory ID! >50067

Instrument ID: .1 Initial Calibration Dates L5 O

MinimumcrF for SPCC is Maximum X Diff. for CCC is X Q..- '

Compound R'F RF Diff CCC OPCC.............................. ....... ....... .... ... ... ....--.
H-Nitroso-Dimethlatine 1.11526 1,17094 4.99
2-Fluorophenol 1.04191 1.38286 32.72
bis(2-Chloroethyl~ether 1,45395 1,53480 5.56
Pheno 1.57814 1.78957 13.40 -
Phero)-d5 1.44681 1.79559 24.11
hniline 1,29766 1.5176 4,17
2-D-lorophenol 1.29000 1.45328 12,66
1,3-Dichlorotenzere 1.33703 1.53610 14.89
1,4-Chchloroben:ene 1.26808 1.44939 14.30
befizVl CWoride - - -

Lenzyl Alcohol .45243 ,009730 97,94
1,2-DOcriloroezere 1.26918 1.49609 17.88
2-Methylphenol 1.07746 1.33777 24.16
3--4-Methylpheno' 1.00178 1.21461 21.25 (Corc=50.00)
is12-cfloroisopropyl)[ther 3.2177? 3.24530 .86

H-Hitroso-h-n-Propylamhie 1.20333 1.17066 2.72 ,,
Hexachloroethane .5351? .65973 23.2?
Vibromochloropropane - - -

Nitrobenzene .47991 .49073 2.25
Hitrobenzese-5 .41608 43361 4.21
2-Nitrophenol .21906 .24165 10.31
Isophorore .91400 .93894 2,73
bis(2-Chioroethoxymethae .5298? .57088 7.73
2,4-Divethylpherioi .22693 .33757 48.75
Benzoic hcid .24110 .22836 5,28
2,4-Dicd lorophenol .24667 .30362 23,09
1,2,4-Trichorobenzene .32622 .36051 10.51
Hapfhthalele .85404 .95180 11.45
4-Chloroaniline .43129 .45071 4.50
Heyachlorbbutadiene .19284 .21131 9.58
4-Cnloro-3-flethyiphenol .28823 .34565 19.92
2-Metthylna4tihalene .49727 .54555 9.71

S -Response Factor from daily staidard file at 25.00 mq/L

At Averaqe Response Factor from Initial Calibration Form UI

Ditt - X Difference from original aueraqe or curue

E - Caiiltrat~on Check Compounds (') SPCC - System Performance Check Compounds (',1

Form VII Page 1 of 3
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8BI
SEMIVOLA.TILE INTER1NAL STANDARD AREA SUM3-1ARY

[ Lab Name:_ Contract:__________

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

EPA Sample No. (Standard): -Gl[ JA STt Date Analyzed: 9jI(f[.%

Lab File ID (Standard): , Time Analyzed: 1I'. 4

Instrument ID:

I ISl(DCB) JIS2(NPT) jJIS3(ANT) I
I AREA #IRT I AREA j RT AREA I RT

112.HOUR I I "
I STD 109...2 j ,3 -19 3 I-4-' 'W

UPPER I
ILIMIT IIL.3~I%5 154~1~ 9 ~ q I/L.J1aj_= .. . .. -- = = _ = = __ = _ = _ _ =-I= _ i _ ,__ _

LOWER
.LIMIT__ 1 ,5 , 5" . IIY I1,9g Ir,

IEPA S; MPLE
0 NO. I 0 6

O5 - I I l II
031 112 I(7 9F951 IJ (. I 2 L g I0 I~.2 -t J?(0 I. /(&2 1
04 I

091

121 1

05 _ _ _ _ _ 1 _ _ _ _ __ _ _ _ _ _ I .... __ _ _ _ __ _

141I

161
i 171
t 181

191- I.

06 __ _ _ __I_ __ _ _ I__ _ _I_ _ _ _ _I_ _ _ _ _ _ __I _ _ _I

09 1 _ _ _ _ _ _ _ _I_ _ _ _ _ _ _I_ _ _ _ _f_ _ _ _ _ __ I ....... I__ ___ __ __ I _ _ _ _I"

IS1 (DCB) = 1,4-Dichlorobenzene-d4 UPPER LIMIT =+ 100% of
IS2 (NPT) = Naphthalene-d8 internal standard a-ea.
IS3 (ANT) = Acenaphthene-d8 LOWER LIMIT = - 50% of

internal standard area.

,Column used to flag internal standard area" values with an asterisk

[ page _ of FO1 VI 185sv-1 1

2.01unumm______m__nmn___I n___n________n____n ____________ I _n__n_______n____ u n__n________ m __________________ I_____-_____ -



SEMIVOLATILE INTERNAL STANDARD APEA SUM:IYARY

Lab Name: Contract:

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

EPA Sample No. (Standard) :3 .n, I wA $J Date Analyzed:-.... C010

Lab File ID (Standard): S0 Time Analyzed: L

Instrument ID:

1IS4(PHN) I .IISS(CRY) IIS4(PRY) I
AREA l RT I AREA 1 RT AREA # RT I

12 HOUR II
= =STD I (,P?1 j3,14 Q 1

,UPPER I I
ILIMIT__ l5cl& 9 ~ 3 r~l~J1

-I D 1 -3 _D, I

LOWER I I

I LMT I Ib 9
IEPA SAMPLE I
S No.

o02 ,v 17, 4 '1977-23 14 7O' 1 12 1 l?,-A Im . ,, l'.1,' I M 7- I 7
031 etekj I/ ' ;p~~ 1 ?,,1SIg(Cq I 1,73 1- 1 -372.1

051
0611
071
081
091

121

141I
15 I

04 i I ___ _________ _____ I _ ________I __ ____

05 _ _ _ _I_ _ __9 _ _ _ _ _ I _ __I _ _ __ I_ _ _

08 _O_ _ _ I _ _ _ _ _I_ _ _ I_ _ _ _ __ ___ I _ _ _ __I _ _ _

09 _ __ __ _ I _ _ _ _ _I_ _ _ I_ _ _ _ __ ___ I !__ _ _ I_ _ _

IS4 (PHN) = Phenanthrene-dl0 UPPER LIMIT -r + 00%
IS5 (CRY) = Chrysene-d12 of internal standard area.
IS6 (PRY) = Perylene-d12 LOWER LIMIT = - 50%

of internal standard area.

"rColumn used to flag internal standard area values with an asterisk

page ___

FORM VIII SV-2 10/E

16 _________I_________ ______I_______89 6 ______I_________ _____



ECAIS 1111 A MASS CALIBRATION

Oeca fluorstr pht.tlphosphine (OIPP)

Cast N!, 10-76 Contractor E11 SCI(9/?/N) Contract No. 1999-99

Instrument ID I1 Date / line 9/20/86 12:19

Lab 10 )DO9204:0 Data Release Authorized By: 4 /

m/z I 1o1 RBUNtNCE CRITERIA ... I I RMN0RHCE 1I tI .. I ________________ ______________

1 51 1 30.0 - 60.01 of eass 198 47.26 01
: 68 1 less than 2.01 of mass 69 1 1.12 0K (1,626) Ii
1 69 m ass 69 relative abundance 68.7?

7 ?0 1 less than 2.0 of mass 69 1 0.00 OK (0.00) It
127 140.0 -60.01 of mass 198 1 43.92 OK

:19? 1 less than 1.0 of mass 198 0,00 0K
198 1 base peak, 1001 relative abundance 1 100.00 Ox

1 199 1 S,0 - 9,01 of mss 198 I 6,51 OK
1 275 11 0.0 - 30.01 of mass 198 i 20.950 K
365 1 greater than 1,002 of mss 196 i 1.13 0K
491 1 present, but less than mss 443 8.50 0
42 1 greater than 40.01 of eass 198 1 61.39 UK
993 117.0 -23,0 of Pass 42 11,69 0K (19.0) 12

IHIS PERfOMtRKCE TOIm APPLIES 10 THE 11 - Value in parenthesis is I nass 69.,
1OLLOUIP6 SIPLES, ILRKIS O SIANARDS. 12 - Value in perenthesis is I ess 942.

1 StPLE ID l 1 18.30 LDAT OrII ANYSISJ.JTilC OrRHALYSIS_
1 ,?.c &R LX1 .7.. 6 ,,

_II I I

______ ,_ ___________ .. . ,,,_____ I
SIID

I I I

____ __ , . II

> 12 j

' U

I4 7I I=



rile ,oo o 1'.7,-18,7 rTPrPH TUNE
... EIP

4440

~560.-

. 70

4000-

3600- 60

zQ

2800

2400"; 40

2000- so

160c"-

1200- 0

soc- 10

3.8-40 4.2 t

3,6 3,8 44 4.4 4.6 4.8 5.0

te Int. ti'e . time Int. tine Int. tine Int.
.... ...... ..o..o..... .. o........... ... .... ...... .. o...........

3.5? 0,000 3,83 0.000 4. 11 0.000 4.44 0.0n0 4,75 0.000
3.53 0.000 3.84 0 000 4.15 0.000 1.1$ 0.000 4.6 0,000
3.54 0.000 3.85 0,000 M.? 0.009 M.47 0,000 1.7? 0,000
3.55 0.000 3.8? 0.000 4.18 0,000 4.48 01000 4.78 01000
3.57 0,000 3.80 0,000 4,19 0.000 4.49 0.000 4,80 0.000
3,58 0.000 3.89 0.000 4,20 0,000 4.51 0.000 4,81 0,000
3.69 0,000 3.90 0.000 4.22 0,0 0 4.52 0,000 4,82 0,000
3.60 0,000 3.92 0.000 4.23 0.000 4.53 0,000 4.83 0.000
3,62 01000 3,93 0.009 4.24 0.000 4.54 0,000 4.85 0.000
3.63 0.000 3.94 0,000 4.U6 0.000 4.56 0.000 4.86 0.000
3.64 0,000 3,95 0.000 4.2? 0,000 4.5? 0.000 1.87 0,000
3,65 0,000 3.97 0,000 4.28 0,000 4.68 2.18? 4.88 0,000
3.67 0,000 3.90 0.000 1.29 0,000 4,59 41.737 4.90 0.000
3,68 D.000 3.99 0.000 1,31 0.000 4,61 100,000 4.91 0.000
3.69 0.000 4.00 01000 4.32 0.000 462 86,548 4,92 0.000
3.70 0,000 4o0 0.0 00 4.33 0.000 4.63 41.062 4.93 0.000
3.72 0.000 4.03 0.000 4,34 0.000 4.65 8,95 4.95 0.000
3.73 0,000 4.04 0,000 4.36 0.000 4.66 0,00 4.96 0.000
3.74 0000 4.05 0,000 4,37 0.000 4.6? 0.000 4.97 0,000
3.75 0,000 4.0' o0,00 4U-0 0,0V 4,.68 ON 4. r 0,000
3.77 0,000 4.08 0,000 4,39 0.000 4,70 0.000 6.00 0,000
3,78 a, ON 4,09 0,000 11 0.000 4.71 0,000 SII 0.000
3.79 0,000 4.10 0,000 4142 01000 4.72 0.000 5.02 0,000
3.80 0.000 4.12 0.000 4.43 0.000 4173 0.000 5,03 0.000
3.82 0.000 4.13 0,000

18. 8
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Continuing Calibration Check

HSL Copnounds

Case go: Calibration Date: 09/20/

Contractor: Tine: 12:46
---------.......- w... ~.. -------- * ° .....

Contract No: Laboratory I: )54B

-------------- *...... 
......................

lnstrument 10: Initial Calibration Doate: 09/1968

NJhnimuur for SPCC is laximunm Diff for CCC is I

Compound r Rr niOff CCC SPCC

N-itros -.!hne~hylatne .97318 .93696 3.72
2-fluorov..enol 119718 1.22023 1.92
bas(2ohloroethyl)ether 1.72380 173515 .68

Phenol 1,60763 1,63142 48
Phenol-d 1.46321 1.41923 .96
Rniline 1,25111 1.01746 16.28
2-hlorophenol 1.33134 1.3399 ,27
1,3-Ohchlorobenzene 1,39326 1.47278 5.71
1,4-Dichlorobenzene 1,25213 1.39776 11.63
Penzy Chinride
Benzyl Alcohol .15892 -

1,2-0Zchorobenzene 1.30329 1.38271 6.10

2-tlethylpheno 1,07OZ? 105? 1.47
3-o44- ethylphenol 1.11935 1.29013 16.26 (Conctso.00)
bs(2-choroisopropyl)[ther 2.85691 2.15475 24.58
H-Nitroso-0:-n-Propylamine 1,23303 .95972 22.17 -
Hexachloroethone .58509 .58815 .I2
Dibromochloropropane
Hatrobenzene .60051 .4706? 5.96
1itrobenz eo-d6 .40361 .39152 2.99
2-Hitrophenol .22074 .21501 2.60
Isopho'One .89798 .8I593 5.80
bis(2-Chloroethoxy)nethne .49629 .50B02 2.37
2,14"nethylphenol .34275 .29399 1H,23
Benzec Acid .26271 .24180 14.48
2,4-Vichlorophenol .29035 .3026 4,79 #
1,2,4-1richlorobenzene .32164 .32996 2.59
Haphtholene .84665 .927i0 9.54
4-Chloroaniline .39615 .36 69 7.87
Hexachlorobutadjene .18867 .198?2 5.06
4-Chloro-3-lethylphenol .33811 .32830 2.90 I

2-Mlethyloaphthelere .49672 .53371 7.45

RF - Response factor from daily standard file at 25.00 ng/l

Rf - Rverage Response ractor from Initial Calibration rorm UI

%01ff - I Difference from original average or curve

CC[ - Cahbrotio. Check Conpounds () SPCC - System Performance Check Compounds (to)

form UlI Page I of 3
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Continuing Calibration Check
- - NSI. Compounds

Cast No: Calibration Date: 09/208

Contractor: line: 12:46

Contract No: Laboratory 10: )ES648

Instrument 10: Initial Calibration Batt: 09/19/85

mlinimum Rr for SPCC is flaximn t Diff for CCC is I

Compound Rr AT 101ff aC SpaC

Hexachlorocyclopentadiene M3256 .33101 3.3? '

2,4,6-irichlorephenol .31771 .38174 20.15

2,i,S-Trichlorophenol .31050 .38174 22.95
z-riuorobipheryI 1,02332 .DSS82 3.18
2-Chloronaphthalene 1MUM3 1.13798 6.62

Dinethylphthalate 1,15185 1.29520 12M4
2,6-Dinitrotoluene .37240 .3829? 2,8
Rctnaphthylent 1.43234 1.60883 15.1
3-Nitroaniline .61164 .50950 10.16
2,4-Dinitrophenol .21222 .15711 25.97
Rcenaphthene 1.00882 1.12011 11.06
Dibtnofuran 1.0805 1.10012 .41
2,4-Dinitrotoluene .35116 .34929 1.38
4-Kitrophenpl S56571 .2311? 59.11 *

fluorene 1.16382 1.24122 6,91
Diethylphthalate 1,29579 1,50905 16
4-Chicrophenyl-phenylether .47028 154233 15.32
i-Nitrwailine .35809 .30631 14.45

2,46-rik~ohen1 18471 .1793? 2.89

Ripha-BY -

Delta-Mt
Heptachlor- -

N-Mitrosodiphenylamine .39351 X4291 20.18 V
i,6-Dinitro-2-llethylphenol .12828 .15328 19.19

l~ropeny-penyeter .2083? .22530 8.13
Keiachlorobtnzent .28398 .29S68 M.2

Pentachlorophenol 119068 .15933 16.44

At Response factor from daily standard file at 25.00 ng/L

Pr Average Response factor from Initial Calibration form U)

Z~iff -I Difference fromi original average or curve

CCC - Calibration Check Compounds (*) SPCC - System Performance Check Compounds (#

rorm ll page 2Zof 3
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Continuing Calibration Check

HSL Compounds

Case No: Calibration Date: 09/20/88

Contractor: lTie: 12:46

Contract No: Laboratory 10: )C5648

Instrument 10: Initial Calibration Date: 09/19,,U
.. o............ .... -------------.

minim Tr for SPCC is maximui X Diff for CCC is I

Compound if Rr Nhiff CCC SPCC

Phenanthrene .91670 1,0302S 12.39
Anthracene .9Z993 1.03528 '11.33
Di-n-Outylphthalate 1,5654 1,75521 1Z.12
4,4'-01broobiphenyl 1,36378 1,4482 S,94
rluoranthene .99605 1,04022 4.43 *

Heptachlor Epoxide
[ndosulfan I
4,4'-00(

Dieidrin
Endrin
4,4'-UPD

[ndosulfan 11
Endrin Aldehyde
i4'-Di - -

Endosulfan Sulfate

Dibutvlchlorendate
Benzidine .21202 .02003 90.55
Pyren! 1,43648 1,40665 2.08
lerphenyl-dii 1.01113 .89868 11.12
Butvlbenzvlphthalate 1.01773 1.06793 4.93
3.3'-Dichlorobenzidine .22856 .14941 34.63
Chrysene 1.17469 1,13676 3.06
Benzo(a)Rnthracene 1.25941 1.05682 16.09
bis(Z-[thylhexyl)Phthalate 1.25969 140900 11A.8

Vi-n-octVlphthalate Z.46859 3.0951S 2S.38 *
Benzo(a)Pyrene I.D6996 1,08% 1.55 0
Benzo(b)Fluoranthene 1M46574 1,25168 14.60
lndeno(J,2,3-cd)Prene .70660 .68930 2.31

Oibenzo(ah)Rnthracene .68865 .82341 26 90
Benzo(k)Fluoranthene 1,00583 1.25110 21.39
Benzo(ghi)PetrVene .A9832 6549 31.74

RF - Response Factor from daily standard file at 25.00 .Yg

Rr - Rverage Response Factor from Initial Calibration form UI

10iff - I Difference from original average or curve

CCC - Cahbration Check Compounds (0) SPCC - System Performance Check Compounds (g)

form UII Page 3 of 3
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SEMIOLAILEINTERNAL STANDARD AREA SUWWAY

Lab Name: Contract:

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

EPA Sample No. (Standard): Date Analyzed:

Lab File ID (Standard): Time Analyzed:

Instrument ID:

I IIS1(DCB) IJIS2(NPT) I lIS3(ANT) I
AREA I RT i AREA # RT AREA -i RT

I_12.HOUR I

I SD IJ33 I Ya Id I I I
I UPPER
I LIMIT-I___ 2~ IY

ILOW<ER 3s I ___ ______

LIMIT _ ____ 1 ~~ I .I ~ II
IEPA S-2.1PLE I

04 :

OO5 IIII

06 I

09 I
10 I

121I

131

151
161

" 181
19 I

!2 0 , , 1 ! 1,1

___ ___ _ ___I

221I _ _,

i"IS1 (DCB) = 1,4-Dichlorobenzene-d4 UPPER LIMIT =+ 100% of
5 2 (NPT) = Naphthalene-d8 internal standard area.

IS3 (ANT) = Acenaphthene-da LOWER LIMIT =-50% of
Sinternal standard area.

1 Column used to flag internal standard area'values with an aseri

, 1903i .. page! of
.__FORM VIII SV-I

08n_ _ __ _ _ __ _ _I_ __ _ _ _ __ _ _ __ _ _ __ _ _ _ _



SEMIVOLATILE INTERNAL STANDARD AREA SUM24ARY

Lab Name: Contract:

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

EPA Sample No. (Standard): ___Date Analyzed:

Lab File ID (Standard): - Time Analyzed:

Instrument ID:_____

IIS4(PHN) I )1S5(CRY) I 1IS4(PRY) I
AREA 41 RT I AREA #1 RT I AREA Il RT

-12 HOUR ) - I'

IUPPER I / tw~ III LIMIT_ - 0W 1 1
I= ~ .== = = - - - I -- - -I -- - - - - - -

LOWER II dI ,,.. I- "I
I LIMIT I ~ J2l

]EPA SAMPLE) . = = = =
NO.

08)_______ _;________, ______ _____ ____ _;___0 9S; ) )03 1_ __o lo. _ _/_ _ _ _, o_ _ Io I 1 ,_ _'-_ "/32 , 1 1 1__-
041
05 ,;

071
081

121
"t 131

151
161

181
191

.! 201
- 211

IS4 (PHN) =Phenanthrene-dl0 UPPER LIMIT =+ 100%
] IS5 (CRY) =Chrysene-d12 of internal standard are;

IS6 (PRY) =Perylene-d12 LOWER LIMIT - - 50% i
! " of internal standard arec

T.r Column used to flag internal standard area values with an asteril

Spage __ofI1_

FORM VIII SV-2

• • i12 ___n__ __ ___ ___ I mil__ I I I _ __ I ______l I ______ii __ ia I!



EMS 1UNIN6 ANO MASS CLIBRAION

Oecafluortrphenylphosphne (DnPP)

Case No. AO-76 Contractor [NS SCI(9/7?t8) Contract No. 99-99-99

Instrum ent I II Date / line 9/20/88 12:19

P Lab 10 )D920::D1 Data Release Authorized By: .:t LA- 9 Z.

I N/Z A IBM ABUNDANCE CRITERIA I IRELRTIUE ABUNDANCE
I __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I

51 1 30.0 -60.01 of eass 198 47.26 OK

1 68 less than 2,O1 of mass 69 i 1.12 OK (1.626) 11
6q mass 69 relative abundance i 68.77

. 70 less than 2.01 of mass 69 i 0.00 OK (0,00) 11
127 110.0- 60.01 of eass 198 1 13.92 OK
197 1 less than 1.01 of mass 198 1 0.00 OKC

1198 1 base peak, 1001 relative abundance 1 100.00 OK
199 1 5.0 -9,0 of eaes 198 6151 OK

1' 27 110.0 - 30.01 of mass 198 1 20.95 OK
365 1 greater than 1.00 of mass 198 i 1.13 Ox

14 1 present, but less than eass 413 i 8.50 OK
114 1 greater than 10,01 of mass 198 i 61.39 OK
43 17,0 - 23,01 of mass 442 i 11.69 OK (19,05) 12 1

THIS PERFOI1RMCE TUNE APPLIES 10 THE 11 - Value in parenthesis is I eass 69,
FOLL(TJ185 SAIPLES, BLANKS RHD STANDARDS, 12 -Value in parenthesis is I eass WI?.

__ SWP1Ft ID_ 1__1 LAkDR]E Or ANRLYSIS 1 TIflEOr R LYSISL 1

, ,, , 1,, ,C-../9 .Y V ,

___________________I_______ I ,_______

I U

90I15_______ __________________*_______

ro I /8

________ ____19_____ ________I________

_____i __i _________ Iil__a___ai ____,___ •



rile .rC?., 197.7-1?8o7 aiuY5U6 uJrTPP Fop TUtIE
EIP

to 40 60 80 100 leo

600 - .10

56090

520C.

4 S u0

4400.7

400

3600- 6C,

2300-

2409- 40

e00 H
"30

1600"-

1200.- E .
SVC-0

10
40C

43. , 3.40 4.2 4 .4 4.6 4.8 5.0o

e Int.: tipe Int. tine Int.; time Int. time Int.
.... °....... ....... .... .o............ .... ..o..... .. ........ -

3.52 0.000 3.83 0.000 4.14 0.000 4.41 0.000 4.75 0.000
3.53 0.000 3,84 0.000 4.15 0.000 4.46 0,000 4.76 0,000
3.54 0.000 3.85 01000 4.? 0.000 4.4? 0.000 4.77 0.000
3.55 0.000 3.47 0.000 1.18 0.000 448 0.000 4.78 0.000
3.57 0.000 3.88 0.000 4.19 0.000 4.49 0.000 480 0.000
3.58 0.000 3.89 0.000 4.20 0.000 4.51 0.000 4.81 0.000
3,.5 0,000 3.90 0,000 422 0.000 4.52 0.000 482 0,000
3.60 0.000 3.92 0.000 4.23 0,000 4.53 0.000 4.83 0.000
3.62 0.000 3.93 0.000 4.24 0.000 4.54 0.000 4.85 0.00
3.63 0,000 3.94 0.000 4.21 0.000 4.56 0.000 4.8 0,000
3.5 0.000 3.95 0.000 4.2? 0.000 4.5 7 0.000 4.87 0,000
3.65 0,000 3.97 0.000 4.28 0000 4,58 2.187 4.88 0.000

3.67 0.000 3.98 0.000 4.29 0.000 4.59 41h737 4.90 0.000
3.68 0.000 3.99 0.000 4.31 0.000 4.61 100,000 4,91 0.600
3,69 0.000 4.00 0.000 4.32 0.000 4.62 86.548 4.92 0.000
3.70 0,000 4.02 0.000 4.33 0.000 4.63 41.062 4.93 0.000
3,7? 0,000 4,03 0.000 4.31 0.000 4.65 8.995 4.95 0,000
3.73 0,000 4.04 0.000 4.36 0.000 4.66 0.000 4.96 0.000
3.74 0.000 4.05 0.000 4.37 0,000 1.67 0.000 4.97 0.000
3.75 0.000 4.07 0.000 4.38 0,000 4,68 OO00 4.98 01000
3.77 0.000 4.08 0,000 4.39 0.000 4.70 0,000 5.00 0.000
3.78 0,000 4.09 0,000 4.1 0,000 4.71 0.000 5.01 0,000
3,79 0,000 4,10 0.000 4.42 0.000 4.72 0,000 5.02 0.000
3.80 0.000 4.12 0,000 4.43 0,000 4,73 0.000 5.03 0.000
3.82 0.000 4.13 0.000

1906

-j l ii||ia m|||| mr|•I| ••m



Me mn. 197.7198. sm £I 0U rfl PF FOR TURJ

690

7Sc -70

4 C- 40

3 C-30

207 0

1 .6 3.~ . 4.2 4.4 4.6 4.8 5.0

19117



Continuing Cahbration Check

HSL Compounds

Call No. Calibration Date: 09/20/88

Contractor: lie: 12:16
- --- -----m-. o . - .o .. . . ... .- . . . . .. . .. .... .... .

Contract go: Laboratory 1D: )[5648

Instrument ID: Initial Calibration Date: 09/1968

Minimum RF for SPCC Js laximum I uff for CCC is I

compound Rr RF off CCC SPCC
.... .... o.......oo.......o.. ........ ....... ....... ... ....

M-Nitroso-Oethylaune .91318 .93696 3.72
2-Fluorophenol 1,19718 1.22023 1.92
bus(?-Chloroethy])ether 1.72380 1.73515 .68
Phenol 1.60763 1.6311z 1,He
Phenol-dS 1,M6321 1.11923 .96
Rnulhne 1.25111 1.0116 16.20
2-Chlorophenol 1,33131 1,33499 .27
I,3-Dichrobenzene 1.39326 1,17278 S.71
1,1-Ouchlorobenzene 1,25213 1.39776 11.63
Benzyl Chloride -

Benzy] Rlcohol .19892 -

1,2-Duchlorobenzene 1,30329 1.38274 6.10
2-Methylphencl 1.07027 1,05i;? 1.A7
3-6-i-ethylphenol 1.1193. 1.29013 IS.26 (Conc:5O,00)
bis(2-chloreisopropyl)[ther 2.869 2.15175 21.58
H-Mutros-i-n-Propylanjne 1.23303 .95972 22.17
Hexachloroethane ,58509 .5881S .2
Dibromorhloropropane

Hitrobtniene .50051 .47067 5.96
Nitrobenene-d6 A0361 .39152 2.99
2-Nutrophenol .22071 .21501 2.60
lophvone .89798 .81593 5.80
bs(Z-ChlorcethoYy)nethane .A5629 .50802 2.37

2,l-Ownthylphenol .31275 .29393 11.23
Benzoic Rcid .28271 M21B8 11.18
2,4-Ouchlorophenol .29035 .3026 4.79
1,2,-1richlorobenzene .32161 .32996 2.59

Haphthulene .81665 .92740 9.S4
4-Chiormn hne .3961S .3606 7.87
Hexachlorobutadiene .18867 .19822 5.06

i-chloro-3lethylphenol .33611 .32830 2.90

2-Metht'Inaphthehne .19672 .S3371 7.1S

r ,ac,;r from dail stanrd file at 25.00 ng4L

RF - Rverage Response Factor from Initial Calibration Form UI

10iff - I Difference from original average or curve

CC( Calibration Check Compounds (') SPCC - System Performance Check Compounds (o)

Form UII Pae I of 3

19fl8



r Continuing Calibration Check

KS1, Compounds

cast No: Calibration Date: 09/20/88

Contractor'. lie: 12-06

Contract No: Laboratory 10: )[5018

Instrumient ID: Initial Calibration Date: 09/19/!B

Mhnmn Or for SPCC i5 Mlaximum I Cl1ff for CCC is 1

Compound r~ Rr 101ff CCC SpCC

Hetachlorocyclopentadient .31256 133101 3.3?
2,4,6-frichlorophenol .31771 .38171 20.ls
Z,i,SIrchlorophenol 131050 .38171 22.95
z-rnuorobiphenyl 1.02332 1.05582 3.18
2-Chloron-aphtialene 1.06M3 1.13798 6.62
2-Hitroaniline AIM81 .56556 12.78
Dinethyiphthalate 1115185 1.29520 12111
2,6-Dinitrotoluene .37210 .3823? 2.81
Reenaphthylene 1,323i 1.OB8 15.11
3-Hitroaniline .61161 Wso95 10.16
2,l0,initrophenol .21222 .15711 2S.97
ficeftaphthep! 1.00882 1.12011 11.06
Dibenzdourao 1,1810 1.49012 .1
2,i-GinitrotouuAt .35116 JIM52 1.38
4-Mitrophenoi SSS57i .23117 59.11
Fluerent 1,16382 1.21122 6.91
Dethylphthalate 1.29579 1.50905 161%
i-Chlorciphtnv1I-phenylether .A7028 .51233 15.32
I-H:troaniline .35809 .30L631 HA.1

1 ,-ph lydP znV-

FetaBH - -

Htptachlcr- -

oidrin - -

HH: oodiphenVla-,ine .39351 .1791 20.18 *
i,6-6initro-2-llethVlPhenol .12828 .15328 19A19
4-6romophenyl-phenylether .20037 .28530 8.13
Nexachlorobtnzent .26390 .29S68 M.2
Pentachlorophnol .19068 .15933 1611j

Or - Response factor from~ daily standard file at 25,00 ng/L

Of- Ruerage Response factor fromi Initial Calibration form U]

JDiff -I 0ifferemc from original average or curve

(CC - Calibration Check Compounds (0) SPCC - System Performance Check Compounds (ff)

form VII Page 2 of 3



Continuing Calibration Check

HSL Compounds

Case No: Calibration Pate: 09/20/08

Contractor: lime: 12:16

Contract No. Laboratory O: )C5618
...................... ........................

Instrument I: Initial Calibration Date: 09/19,'U

flinlniu Rf for SPCC is laxinu I 01ff for CCC is I

Conpound ir RT nOff CCc SpCC

Phenanthrene .91670 1.0302S 12.39
Rnthrocene .92993 1.03528 11.33
Di-n-Butylphthalete 1.56516 1.75521 12.12
4V'-Dibromobphenyl 1.36379 1.44462 5.94
Fluoranthene .99605 1.01022 1.13
Heptachlor Epoxid-
[ndosulfan I
1,V'-00[

Ojeidrin
[ndr2 -

[ndoAusfa 11
(ndrin Aldthyde

[ndosulfan Sulfate

Dibutychlorendate
Benzidine .21202 .02003 90.55
Pyrene 1368 140655 2.08
Terphenyl-dli 1.01113 .89868 11,12
Butyihenzylphthalate 1.01773 1.06753 4.93
3.3'-Dxchlolobenzidin! .22856 .1911 31,63
Chrysee 1,17168 1.13676 3.06
Benzo(a)nthracene 1.25941 1.05592 16.0
b1s(2-[thylhe1))Phthalate 1.25969 1.40900 11.85

DO-n-octylphthalat! 2.46859 3.091S5 2S.38
Benzo(a)Pyrene 1.069% 1108656 1.55
Benzo(b)Fluoranthene 1.16571 1.25168 1160
Jndeno(1,2,3-cd)Pyrene .70560 .68930 2.31

Oibenzo(ah)Anthracene .64B85 .82311 26.50
Benzo(k)Fluoranthene 1.00803 1.25110 21.39
Oenzo(gh,)Perylene .19832 .65609 31.74

r - Response Factor from daily standard file at 25.00 n9/L

r Ryerage Response Factor from Initial Calibration form U]

1Duff - I Difference from original average or curve

CCC - Calibration Check Compounds (') SPCC - System Perfornance Check Conpounds (op)

Corn ui' Page 3of 3
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BB
SEMIVOLATILE INTERNAL STANDARD AREA SUfNARY

Lab Name: Contract:

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

EPA Sample No. (Standard): Date Analyzed:

Lab File ID (Standard): Time Analyzed:

Instrument ID:

IISl(DCB) I 11S2(NPT) I 1IS3(ANT) I
AREA RT I AREA # RT AREA tl RT

I 12 .HOUr
STD I__ ±_I~~~o

UPPER 1
.. LIMIT _

I INo . I I_ _ _ I

No.
El 51 o l OWR I 11' I1/;0 115 /-~

_ ___ If _i31 -2 ..I EI2O3 1/?C Iq

__70-Z 0____ Im a" t, Y Q3S3473. 2vt

06 -I

~07 1
~09 1

- 121
131

141i

_ _201I I

________ _ _ _ __ _ _ __ _ _ _ _ __ _ _ _

ISl (DCB) =1,4-Dichlorobenzene-d4 UPPER LIMIT =+ 100% of_ _IS2 (NPT) =_Naphthalene-d8 internal standard area.

IS3 (ANT) =Acenaphthene-d8 LOWER LIMIT = - 50% of
internal standard area.

.Column used to flag internal standard area'values with an as%.is

, page _ of 1 1 O M V I V 11

____--_ _-- ___ ___ I __ o___ I I __ -__ __ _ _I__ _o_ I_ _

_______________I_____________ In_____n__im_____________ _____u___I______u______ ________



SEMIVOLATILE INTER14AL STAIDALJD AREA .......

Lab Name: Contract:

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

EPA Sample No. (Standard); Date Analyzed:

Lab File ID (Standard): Time Analyzed:

Instrument ID:

1IS4(PHN) I lIS5(CRY) I IS4(PRY) I
AREA #I RT I AREA #1 RT AREA # RT )

12 HOUR

UPPER III~~.-H
ILIMIT_ y m~Ow. L2iiLIW I1I

LOWER I . . . . I
I I IT~

IEPA SAMPLE I
NO. I

0 I 1 -= = = =

C VY 021jg~. t IrS 1.1J/ -3 1I ;2-:;L~~ I - O I30 I
051 -- ____"I___ __ 1Iq _-41_ I 1_3_o_._- I"__.__ ISO I _-

051I
061

081

121
• '!131
t..)14 1

151

19 I

-, 211I
221,

IS4 (PHN) = Phenanthrene-dl0 UPPER LIMIT -1+ 100%
] IS5 (CRY) = Chrysene-d12 of internal standar-d area.

IS6 (PRY) = Perylene-d12 LOWER LIMIT =-50%
of internal standard area.

Column used to flag internal standard area values with an asterisk

SPage __of0 __FOR1M VIII SV-2 IC

~1912
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ME

SEMIVOLATILE ORGANIC GC/tMS TUNING AND MASS
CALIBRATION - DECAFLOOROTRIPHENYLPHOSPHtNE (DFTPP)

Lab Name: Engineering Sciefce Job No.:
Project:

Client: File ID: %D1927
. 4 t4n: DFTPP Injection Date: 9/27/e 12:

Address: DFTPP Injection Time: 9127/66 12:23
Date Reported:
Instrument I. 2

l ; RELATIVE

I ole ION ABUNDANCE CRITERIA A ABUNMAH'

, - 51 SI 6 - 60.g% of nasa 158 5.

- GS Lets than 2.0% of maes 65 0.0 0.,."
Sq Nass 69 relative abundance 40,5

11 70 Less than 2.0% of mess 59_ 0.0 .c)1
I t? 40.0 - 60.0% of maess 198 41.4 i

1 I7 Leta than 1.0% of miss 198 0., .
-198 ; Gae Peak, 100% relative abundance 100.0

199 5.0 - 9.O of mass 198 5.G
Z75 10.0- 30.0% Of mass 198 19.1
365 1 Greater than 1.00*4 of m s 198 1.12
4441 Fre.sent,. but less then mass 443 _.E.

44' Gret her, 40.0% of mas 196A-%1-7
1 443 1 17.0 - 23.04, of mass 442 -t6.5 9.4,

I-Ve"e n' s -5 2-Valu. is mats 442

THIS TUNE hPFLIES TO THE FOLLOWING SAMPLES, MS, M1), ELft.NSK, AND STANIIrD, .:

LAB LAB DAIE T II I"
I SAMPLE I FiLE ID ANfALYZEC ANALYZ E

q'q

04ZZ 90 /L A(w e ________
j2 .u fIL AIAi s4d sS

0777

SO Z 2

~~~fizz - ,

12ZZF 13ZZ" 14zz
4711

[ 167Z
1ZZ

1!712 i "
II III I I II I II• I II I 2I I I I I II I• I I II II II I I I I I •I



" 'e',"d1,ono u O rTPP u ,n J

3z 400 44-

60006.000-1

500..480C /

I ,s

I

~-301oo,.2 '3I1501.$;

IOO#11 Jill...I o
.. ' -'- . "uu •i . . . .1 " .1 .... >"'--"-"1"

129 16C -00 2 4 230 3-0 . . 400 440

file: )01927 Sw i: 61 Fein. tim: 4.52

re'z Int. W,': I,. r,/. Int. h Int. 'z Int.
.. o... ....... .o... ........ ....o........ ............. .0.......

17.00 .3 1 ie.16 .47 19 ,0 1.0.r 212.00 .343 23.05 .107
52.00 11. 8% tiI.9 .?7S S?" .04 2.068 243.00 .70 28,. . 21S )
41.10 s.119 14,35 .A? 19,.0Ol 100.030 241.00 7.175 29S.0,6 .374
...... 5Cu 4,.C 1.632 9 00 5S"A, 2NS.0 1.31 2'9.I. .231
61.9 .81M2 IIt .0a5 1.49?, 200.00 A .04 g4o0 1.60? 29S.95 i.7?"16
63.05 2.06 11,,.OS .256 201.50 .57 2M7.00 .0 0 297,05 .,%2
;. 93 40.iQ2 W.".05 . 873 20. . 50 251.10 .240 302.9 .499
74.0S 2.137 161,05 .827 203.55 2.683 25.00 3.?3"311.1 .29%
75.0s 6 9 167. V 1.731 201.9S .,il8 216.00 4.477 312.1 .468
7.05 2.48 16P.05 ,sS 20S.65 18.24 27S.00 .19? 314.10 .234
77.05 S099 1?2.00 .827 207.IS .062 2S.00 2.069 320.90 .234
78.0S 1.529 17300 .593 210.0 .031 259.10 .593 322.00 .218
80.S .702 171.00 1.016 21S.05 .577253.20 AN 32'03.W 1.210
92.05 .79 175.05 .374 216,8 .137 265.10 .172 324.10 .203
93.00 1.90 1.0 .396 21, 1.7 265.90 .031 304,10 .811

101.00 1.I 177.00 .2%0 210.A) ,66; 267.10 .2-6. 335.00 .2%
10.00 10"139 170,V 1.154 220.95 4.Ma. 271.10 .33 3S1.96 .390
10.00 .091 IFJ,0 1.061 223.05 .109 272.0 .312 352,95 .'18
1.00 5017 182.10 .XI 224.06 9.621 273.00 1.357 35'1.9s .468

WAG.00 S.? 19.10 .2S0 224,11 2.106 27.00 3,213 364.8 1.123
127.00 41,11 186.00 10,061 22.95 2.C57 275.00 19.123 23.00 2,808
12e.00 1.997 187.00 .*.351 229.0"  .187 Z76.00 2A33 W10 6399
125.00 II. 0 19U.10 .047 231.06 .312 7,16, 9r .13 J11.9 4!.691
131.5 .01 192.00 1.17 23.05 .343 27C,.6 .031 1S06 8.45i

19i14



.. *....o.............. ..... ....... ..... .... .......o i.... ..... ....... ..... .......

tH-hiroso-Dinethp)a&mne 1.0869 Io3802-I1i42t 1.02763 1.37662 1.22760 .421 1.20337 12.742
2-r'uv'opherso .6997 1.5234 1,28999 1.16261 1,30093 1.20 0 - .67? 1.19966 23.916
ti-Q-C*hloroethy1)ether 1.27811 1.58087 1.30986 1.23229 1.72206 1.58876 - .941 1.46200 14011
Phenol .8Mi8nd.79301.63109 1.38016 I.972 1,45)9 .9EW 1.4668S 22.680
Pre:.-dS .7872? 150364 1.45146 1.28141 1.38407 1.24329 .936 1.27603 20.611

1nIn .3672214104611054 .7992S 1.S6410-1.9067 - .923 1.30463 23,106
2' ? I orC, 1 1,I1.22315 i.2390-1.33866 1.28063 1.39813 1,29974 .96 1.34400 7.868

, .lrenee131~830 1,0 1. 396s6 i 1, *6 .96 1.27648 - .988 1.42091 8.371
I.it n1 ,1 391001 1016, ? 1.21020 1.12628 1,006 1.28368 S .73?

j len:yl Chloride " "
Ber:vL -661h .08113 .16395 .11103 .29092 .2010S .19096 1.120 .1?4,1 il.46i
1,2-bich~orobenzene 1.43612 I.S112113129 1,26 25 1.28235 1.21271 1.060 1.33987 8339

.92919 1,87322 1,14661 1.3916? 1,42M56 1.23273 - 1.122 1.33318 23.996
3-54-1iethvDhen 1.01742 1.31632 1,07893 1.06391 1.10139 .9930? 1.1?? 1.09850 11.601 (Conc=20,0,50.0,50
b)!i2- cnlooisopropyl)[ther 2.21728 2.799S3 2.18141 2.16660 2.75649 2.56200 1,110 2.45015 11.828
H -N tro -0 n-Propy!anine 1.12S0C 1.29f10 1.11914 .94229 1.37319 1.2S128 1.1?0 1.1870 12.7471X Ilejaclloroelane .66696 .7072 .62609 .S7201 .61689 .6t1? 1.156 .62511 8.880

h tro, enzee .SlS9S .55896 .48810 .67186 .48727 .79458 - .810 .G695 20.333
Ntdrobenzene~d5 .3711 .46072 .41073 .42860 ..41716 .36S74 .835 .40949 8.0?
2-Mitrophenl .18682 .24172 .22939 .24181 .21345 .223S4 .911 .2205 979?
fcisp:one .79?23 .9790i .852 .91i35 .93001 .81316 - .92 .88701 7.168
b b 1,-00,] Cothb c ti e .9171 .58S53 .51441 .S222 S,9588 .52884 - .961 .S11Th 7.88

.28S? .33298 .290S9 .12998 .28310 .28660 .952 .29611 6.364
Bexmoc Atcid - .17773 .1166 .26101 .29732 .3 21,6? - 1.019 .23912 31.811
.7, -Od wophe.-al .18128 .306821 28276 .2913S .27638 .23766 - .981 .26321 17.6S1
SL,2,4Irichlor.rizene .29109 .32?91 .32296 .32S92 .297S8 .26960 .991 .3063 7.98
NsFhtthene .92590 .9041 .8832S .89047 .8683 .796 - 1.006 .87?644 5.29

f 4-Chlor-mnhn! .32147 .42802 .38638 .10S44 .30030 .2131? - 1.030 .34236 23.363

Heachorobutadieve .184 0 .18608 .19033 .19301 ,16773 .I4SISS - 1.04 1?hl0 11.150
4-Chloto-3-4fethvlphenol .23901 .36936 .31989 .3231 .36985 .32336 - 1,180 .32730 14.53
!2-Ietry,..P .. 534 .55 56 .S2910 .S2986 .49523 .1747 - 1.180 .51061 7,37?

.21051 .36191 .3.. ... .33267 .3901 .36360 - .6S2 .32738 17.7?0
2,4,6-lrchorpneno1 .2379 ,43239 .40292 .35210 .28983 .32010 .873 .3392? 21.21'
2,4,-Irichk: xheno .43239 .4023? .33842 .28983 .32010 - 875 .3574 16.593
2-F~utr.bpher l 1,1232 1.17169 1.0208 .96867 .99201 .86823 - .881 1.02602 10.681
2-orn 1..,,,ne 1.15079 1.21632 1.09991 1.06272 1.03601 .98102 - .897 1.03146 7.597
2-Hfico~1,r .52615 .69271 .SS909 .688? .67251 .63637 - .929 .60933 11.059
Dir(inzhn phthalate 1.26180 1.3301S 1.16212 1.11951 .87336 .8796 - .972 1.0991S 18.11?

) ....... ..o...... .............. ....... ....... ....... ....... ....... ..o..... ...... ...... ....... .......

P - Response Factor 6Subscript is aount in ng!L)

PHI - Average Pelat ve Peention line (0I Std/l Istd)

ZP$O - Percent kelative Standard Oeviation

Page I of 3
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Llibration Peport

ite: 10 625 KD10 NO URSf/E(UIPRLS I ftPHEHOLo00sBP2-NOi-4-nrPH
Cahbrated: 890928 09:57

riles: )CS726 )[5?22 )[5721 )f5719 )(5724 )[5?25
rF P r Rr R r Rr or

Compound 10,00 25.00 40.00 60.00 80.00 120.00 160.00 PH r I RSD

2,6-Dinitrotoluene .79199 .35265 .3567s .32539 .29S98 .28087 ,9.2 ...17? 10,099
hkerwphthylene 1.73106 1.7!26 1.53484 1.43551 1.43958 1.39241 .971 1.51101 9.56?
-Hitioaniline .-6554 ,67914 .5?668 .$1562 .63383 .60430 1.005 .39590 9.560

2,i.Oinitropheol - .0276 ,0S309 .15168 .15543 .120 - 1.026 .11560 53.8
RAenplthenn 1.12789 1.08031 1.00565 .90161 .93906 .86255 1.006 .98660 10.586
thbenzoluren 1.41013 1,5311? 1.33185 1.30011 1.31789 1.299,18 1.035 1.370i1 6.458
?,4-0initrotoluene .27726 .39180 .32554 ,32134 .37324 .2936? 1.0S2 .330? 13.153
4-Kitrcher, .18012 .22252 ,26;20 .27420 .2894 1.057 .2!510 18,504
f1uoere 1,15826 1.21906 1.07060 1.04536 1,01533 .95?9? -. 1.097 1.07776 .R,(i
Oiethylphthalate 1.14578 1.38220 1.25424 1.07S38 1.10661 1.07526 1.102 1.22324 13.3934
4-Cnlorophenyl-phenvlether .51993 .49562 .6170 .39977 .36829 .35814 1.103 .A3391 15.6b%
4-Ritroanihne - .36051 .31116 .28563 .33747 .28214 1.122 .31S39 10.617?
2,i,6-TrzbromopLeno) - .1f3f 0 .10268 .166,43 .11698 .11129 1,148 .15076 16.08i
1,2-0Dipheny|hydrazine -

: ilpt'°aHM

OEltb-DE

Heptachlor

X-HRtrosodiphen-laine .5I172 .96 4 .49128 .3528S .0900 .1027S - .893 .12741 19.907
4.6-Dindiro2-ehyilptenol IOWl4 .08164 .1133- 12217 .11230 .89Z ,1071? I1.315
iroopienvl-p,.envl eher .22014 .22132 .21520 .20318 .1935? .19133 .910 .20902 C.614

Hedchcrobenzere .2% .2781 .28381 .28195 .24251 2M. - .% .2617 E.65
fetachlcrophenc! .37i62 .0N770 .09375 .0805 -09579 .959 .07959 17.595
Pher,5nth'ene 1.03639 1.00%04 .98111 .91472 .99633 .97687 - 1.01 .99099 3.058
8rithracen! 1.0160 .s%4 .95072 .92002 .81ei6 .97658 1.09 ,9190 7.231
0-A-ButylphUIae 1.64515 1.70985 1,51810 1.55083 1.58595 1.51052 1.105 1.58680 4.916
4,'-Dibromobiphenyl 1.3 180 1.20790 1.23853 1.16983 1.02085 .93552 - 1.11 .15i57 13,197
fluorant)ere .77412 .11910 .80139 .e2733 .84966 .79639 1,171 8M689 3.732
Neptachlor [poyide
Indosulfan I
4,i'-O0[ - - . . -

Oieddrin

4,4'o000 .

Endoesulfan 11
fndrin fIdehde - -

4,A'-01-- - - -

.. °.............. ... ........ ....... ...... ° . ...... ...... ..... .. ..... . ...... . ..... ..... . ...... °°.°

RF esponse factor (Subscript is amount in ng,/L)

Ruerag. Relatire etention inm (PI SId/?I Istd)

P F " iverage Pesporse factor

Percent Felative Star4rd Deviation

Pagf Zof 3 1916



talibration'Rpr

title: 10 6.'S ACID0 AND 88S(/IfuTLS I (tPH[H0t.,OHS8P2-HO2-11PK
Calibrated: 880928 05:57

wies: )E5726 )ES722 )15?21 )ES719 )[5724 )ES725
Rr Pr RF RF Rr Rf Rr

Com.pound 10.00 25.00 '10.00 60.00 eo.oo 120.00 160.00 RpT Pfr x pw

Endesulfan Sulfate- -- - -- -

O,:butlchlorendate -- - -- -

Denzidine - .0,1609 .02280 .12215 .18103 .33976 .869 .1429? 8.939
8Pyrene 1.57519 1.86759 1.65577? 1,56611 1.67623 1.76S8I .8?72 1.68778 6.61,9
A erphenyl-dl .55373 1.18674 1,1239S 1.087M 1,05957 1.14019 09185 1.09198 7M3R

eutylbnwylphthalate 1.15372 1.31230 1.25941 1.17083 1.30711 1.370 - .9S.2 112621S 6.831
3,34-ichlorobennidine .0183? .16210 .16408 .17788 .2,1508 .2,1737 - 1.001 .16928 49.2c?
C hrystne 1,10796 1.12550 L.1146 1.09010 1.13408 1.12159 - 1.003 1.11613 1.401
Benzo(a~Rrihra.-ve .97810 I.169?9 1.10116 1.07133 1.3082? 1.30W1 - .581.15601 11.40
bis(E-thy'lhexy1WFhtha~att 1.5749 1.67858 1,5120 L9 1.471151408 I.S63S9 - 1.018 1.S433 3.689
0:-n-octylprdttlate 3.20019 3M3083 3.0331 3.063%6 3.01689 3. 101W - .931 3.2306S &.3S?
8erzo-a~Pyrene .85431 1,09481 1.0690? 1.11781 1.1363S 1.12116 - .991 LU0SH, 5.53
Benc(b)fluoranthene 1.32056 1.55167 1.16206 1.32273 1.79129 1.7230 - .961 1,5317? 13.22?
lndtno'1I,,3-cd)vrere .79661 .93893 1.009%6 1.17862 1.24651 1.26528 1- 5 1I-ISO 17.524
Bibenzzo(a,h)Rnthracent .51169 1.03se 1.6091 mom20 1.0317 1,126? - 1.15 1.0654 8,48
Eenzo(tofluoranthene .98095 1.02262 1,46206 1.103126 .69815 .87871 - .963 1.0219 24.971

.?1111~)Pr~en 73 .96936 M9427 .92269 1.0589S 1.07197 - 1.191 .961S8 12.140

-------------------- ----- ------ ---- -- -.-....-....- ....

.,r - ke!ponse factor (Subscript is amouM in ng/L)

P - Average Relative Retention line (RI Std'.1 131d)

Pr - *,verog h~os factor

IPSO - Percent Relative Standard Deviat ion

Fage 3 of 3 1917



ATILE OVGAN1CS 1NITIL CALIBRATION DATA

-Name: ENGINEERING SCIENCE Contract:

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

;trument ID.:CARBOPAK_ Calibration Date(s) 8/18/88_ __8/15/88

AB FILE ID: RRF1O=__84, 40 RRF20= 85, 41
.RF 50)= __82, 42 RRF100=__86, 43-_ RRF200=_87, 44

MFOUND RRF1O RRF20 RRFS0 RRF1O0 RRF20C) RRF %RSD

'nzyl nl ____--___ ,.08 0.04 .0.09 0. 10 0.08 0.08 29.24
s (2 -c , o, wr: w at h o ,
metha_.-___ 0 . 003 0. .0 5 .004 0.06 0.04 31 . 04
s (2--rncrni. -opropv!

,t_,___ 0. 24 0. 27 0.26 0. 24 o.30 0.26 9. So
o moberz :eri. _e !_ .00 1.26 1.31 1.2:3 1.26 1.21 10. %
om0d, h.:; c~ " h _,-c 3. 17 2.97 3.04 3.40 3.40 3.20 . 7

_______ 0.98 0.52 C.9 1.49 1.30 !.1! 24. 1
omoT& nh-,t 0 .- 0.24 0.20 00.27 0.26 0. 2 25.2

arbor tetr acwnlide__ 2.90 2.87 2.78 3.13 2.92 ' 90 4.-

l or obn: 1.33 1.34 1.24 1. 37' 1.35 1.32 3.90
-i oroehv.i--' 0. 4 .' (). 47 0.5(.) 004 0. 46 0.48 7,. 51-,i1or~co-:, 3.29 4 . 3 7 0 4.1 i.7 ".8 1-. M--Cho-n:" 0 . 3 0 . 0.95 0.91 1.02 0.9 T.W.,

. 0 1 -. - .

TOatc -Q 1 iniehr OU .3 .... 05 0.0C4 "'.06 0.64 3"05
,cr ",'.r,-' 0 or ow .n:2; " : 1 0 - 0. 34 0..2 0.27 23.0.
S1 c'ct,: t 0051 ether_ 6.12 0.21 0.22 0.1i6 o. 15 0. 17 24.-Q,

.. . .' .... ... ... 4. 3.... 3.70 3.90 3.99 5. W,
tr on,.r., ,melhare 3 30 3.10 3.12 3.79 3.53 3.3 8.71
brommrtnYh nw- _ 2.98 3.04 3.29 3.04 2.5b 2.98 8.87
.2 D~~c.hoo ____, 2.61 2.38 2.22 2.34 2.19 2.35 7.18
3_Di ch i -- ,:oen.: ere 2.02 1.95 1.83 1.99 1.91 1.94 3.64
.4 Dichlorohenrzene .... 2.47 2.62 2.13 2.37 2.1B 2.35 S .
ch I orod! ? ,,or methane -- 0.1 :.49 0.50 0.57 0.64 :.54 11.63
.1 Dichloroethane __ 0.76 0.83 1.27 1.65 1.54 1.21 33.23
.2_Dicnoroethane 1.S2 1.87 2.02 2.27 2.17 . (2 9.44

I Dichlrcwethvlee 2.41 2.26 2.17 2.28 1.51 2.12 lo. 76
.r,_1,2_rJchlor.c:ethylene 0.91 1.:6 1.35 1.57 1.38 1.25 21.115

12.91 4.17 3.63 3.57 2.24 5.46 78.18
.2_iciropropane 2.45 2.50 1.69 1.84 1.83 2.06 18.50
.3_Dicioropopylnerie 4.60i 4.56 4.69 4.50 4.66 4.60 1.66
1!, 2 ,2_Te.rxcn]oroethane_ 7.49 6.99- 6.33 6.87 5.87 6.71 9.31

-: _o 3.89 3..0 3.41 3.20 3.94 3.61 9.7
-t. c oo.__,1.4? 6.99 6.33 6.87 5.87 6.71 9.?;

. : ., :,. ,e '. _ .94 2.01 1.89 2.1i 2.15 2.02 5. Q
* -'" .,,," , , ._,-___ .j 60 4.56 4.69 4.5() 4.66 4.60 J . w,

--.-- -. . 4.. 7; 4.27 3.77 :3.83 3.65 4.05 1 .,
" ' C'. '" 2. 9'1 2.04 1.60 1.97 11.

4 -;'" ' 47 3.7, 3.60 3.29 2.83 75 16.
..... 0. 9'0. 9 . '.,. 97 3.06 0. . 95 7.

......



IATILE 0R&r1N)C'S INITIAL CALIBRATION DATA

DName:ENGINEERING SCIENCE Contract:

fCode: Case No.: SAS No.: SDG No.:

i trument ID. :CARBOPAK Calibration Dste(s):8/18/88

AB FILE ID: RRF 1o 84 RRF 20 -_85
.'RF 50=-82 RRF!0C0= 86 RRF200= 8-

)MPOUND RRF 10 RRF20 RRF50 RRF100 RRF20(:) RRF %RSD

,rzene 4.46 2.84 2.55 2.94 2.92 3.14 23.95

ilor-obenzene 9.53 6.39 4.58 4.56 4.02 5.82 38.84
2DichJor.roberizen_ PE -,4 74 2. 80 2.9 2 .9 2.85 -. 31

i o o unzene 2.84 2.94 3.04 3.24 3. 3 08 6.C6' -'
4 Di c-r) ronen_ 3.04 3.55 3. 04 3.32 3.23 3.24 6.57

;hyl r4.' .14 2.47 2.74 2.66 3.05 23 4
...ene_0 rc 4.5j 3.16 3.(s 2.37 4.05 46.31

1 enes ERR ERR

2 1919



I

ATILE ORGANICS INITIAL CALIBRmTION DATA

Name: Contract:

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

trument ID.:CARBOFAI:_ Calibration Date(s) :8/19/88 8/15/88

AB FILE ID: RRF10=_T,40 .... RRF20=_8,41

RF 50=1,42 .. RRFIc0:)C= 9,43 RRF200= _10,44

*MFOUr1D RRF1O RRF20 RRF50 RRF100 RRF20o RRF %R D

nz y ! chlo, d3 or1 0. 08 0.0:. 0.09 0. 1 0 0.08 0. (8 29. 24
s (2-char oethoxy)

methnp - _.0_ ':,- C . 0 o. 5 O . 04 O. O o 0. 04 31.04
s (2-choro spropvI
e th er 0.2A 0.4 ' O. 0 '. 24 0:.30 0.2' 9. .C

oc___er,_ _,,_ 1. 00 21.7& 1.3 1.23 1.26 1. 2i t. Cc,
omodicn'-ramethannr; _.,_ .-_ . ".57 3.£0 3.78 3.53 3.70 3 3, .3

omoiorT -.]9 1.41 .1.01 1.43 1.51 1.45 21.66

omeeth W. r 0.7 0. . .2, :.31 0.35 (.26 28. IS
rbor tet"or '2. _" 9V .3..4 3.26 :3.22 3.24 3 "C',, 4. T.
oroacet , de0de. ! _ 00# .04 ,001.

1orWbenr ,, - ,41 !.54 1 .2' 1.34 1.2? 1.36 . 5,,
i o -I:t ", Ui ... .... . 0.5-1 0.56 0.58 0'.6v' . 55 R '  11 ,,1c-'

ior., or',. 5."c. 5.C 4.1t 4.19 4.06 4.5' 11.62
Cho rche. , _:,.8., O..a 0. 0 0. .93 1.02 0.92 7. ST

., ' ," lur - n.)3 P ). "e. 0.05 (:.,u4 O)0 .,64 1 , ,',,t.

1 orometh; n__. 0.20 0.33 0.32 0.36 0.43 0.34 16.01
1orome-.h i i, t h,,. L'_,e 0.12 0.2t 0.22 0. 16 0..15 0.17 24.46
.,m-, p UhJ:t rsto]Lene' A 4.21 4.22 3.93 3.7(3 3.90 3.09 5.56
br-omach-- __or.73 4.21 ..31 3.89 4.37 .?' 10. 6('
oromom t r____ ___. 98 3.04 3.2? 3.04 2.56 2.96 8 .8,

2_Dichior .bonsn a_---- 2.51 2.71 2.83 2.24 2.11 2.48 12.20
3_Di ch Iorobenzene 2.(31 2.13 1.76 1.91 1.88 1.94 7.22
4_Di ch 1or oben:ene 2.86 2.84 2.09 2.33 2.21 2.47 14.67

chiorodi f iluormethane 0.51 (.49 0.50 (.57 (:.64 0.54 11.63
!_Dichloroevnane 1.73 1.96 2.1(0 1.93 2.02 1.95 7.03
2_Dichloropthane_ _ 2.11 2.39 2.49 2.29 2.35 2.33 6.(3

. _DichIoroethvlene - 2.17 2.66 2.42 2.30 2.25 2.44 7. 10
.ns_1,2_d c hloroethylene 1.!(0 1.53 1.64 1.64 1.65 1.51 15.7(0

chloromethe,,e 6.27 5.09 3.65 .3.1 2.95 4.21 3.8
'_PichlIoprop iie r _ 2.59 2.97- 1.65 2.93 3.18 2.70 19.31

3-, D;c:," -o 1 4.60 4.56 4.69 4.50 4.66 4.60 1.66
1 TA o o n r -7.S 7. ('0 5.96 5 (.9 6,1 . 33,5-

r *.; ' 5-, -,. -. - . 70 5. 96 5.9(:3 6. 1 " -.. 65 .,
i..1 2.','" ", ,7 :, " 30 2.o ,.'14 2. 14 2.2"0 3 n7'

-*. .. . . .. . :* , 2.4 o41
1, _ j ,;. ' .' _",, 4.TTr 4 1.a.o:, 4. &. 4. .;) 4.66 4.&" 1 .66
i C. ''o,- 0.05 M T" , 2 4. ,0 3.96 3.71 4. 0 14. 7.-.

o ,2,, 7. 2.-37 2 J 2.07 1.0" . . 1 9 2 0
.. ' *



LATILE ORGANICS INITIAL CALIBRATION DATA

bName" ENGINEERING SCIENCE Contract:

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

strument ID.:CARBOPAK Calibration Date(s):8/19/88

SLAB FILE ID: RRF 10 - RRF 20 .8
inF 50= 1 _ RRF 10=__ RRF200:;= 1B:)_

jyFIF-OLRPF30 RRF20 RRF50 RRF10 RRF20, RRF %RSD

__ene-_ 4.E1 3.02 2.71 2.50 2.45 3.10 31 o.
71o ob ,'::c--, .].'2,} 5.6? 4.79 4 .U7' 3.71 5.31 3 4.'3W,

1 . 9 0 2.33 2.07~ 2.41 2.75 2. 4i 11.91
:, . u Ito: r.-, e r, P2.24 2.67 3.03 2..,7 2.90 2. 1 .5.7

, M ch 3 or ,-m, 2.072..41 2. 2.W 2.74 "05 . 3 - P

z F ,', , -. ,., , . 2.6 2.43 2.24 ".51 45 M

_l _ _n . .E 5.26 3.25 2. ,4 ,. 48 4. . 55.s. 0a
n9. S.10 7.14 6.76 7.n2 7.63 i2. 0"

I
] 1921



T]L-: CONT I HUL NO CALIBRATION CHE~:.,

;ene: ____Contr-act:__

Code: Case No.: SAS No. :

_rument ID:CARBOPAK_ Calibration Date(s):8/19/sc

B FILE ID: 0)l Init. Calib. Date(s):8/l /KS / /

i'OUND RRF RRF5O %D

yvi chlor: e 0,08 (.06 23. 12
-(-chor Or ,thcr "v)

__F_ n F_.0 04 10c). 00

" eP ,, 2 J (yC) - 1 00(

.,y?,er , Zer, f! 21 ! .0'5 3 " C) 7

moT, ', c . -h cr om t t: r, '"..78 - 8 B. 2

,rof or m 1.11 1. 8. 60
~ _____ 022 0. 27 -3.22

,-r t_ =L 9 3. 26 -11.61
, _ro :,' -. ' , - C -", - E-

2en: ., 8. 8 5
_ o,"oeth -' , L .- ..,48 -1. 5-1 - 1. 2()

_r _ ;" _ , 4.11 -5.67

mor o0e',". 92 . 70 23.86

-hI-r c~ 3- 1 ri E- n.y- 1OC,

*~~~- -2(t' 2,,. __?.2.1

*D,. c, t . - .Z 2. :_i2910. 15

_ O r LI -f .t r " P *- . 5- 100. 0'

-E-1 . , _. __ .21 2,. 10 -7 3. '.

. .....- 2.. "' ,c "" ? -2 42.86

-! iich 1oc,, -, h: an,::re 2 .03 " 9

- _Dichioroethyl'ene_ 2.12 2.42 -14.26

.s_ 1,2 chInr5ethyl5ene 1.67 -33.23
Thi orore-..ne 5 46 3.65 33.09

'_Diich2,r orooea_,__e 2.0: 1.85 I0.07

:_Dichbcr op opy1ne 4., -,.99 13.24
.2,2_etrch1croethane 6.71 5.96 11.23

I,2_Tetra:hioroethane_ 3.61 2.74 24.09
-c.h ] or-oct h,, i _-,6.71 S.96 11.19

.. T: ic!t o,'0e- , 2.02 2. 2 6 -12.

or j - 4 . '7' .99 j 3.2,5
4.5 -2.41

. 1.,: oro . ,,1, ... 3.59 .,,' -.''
cl •. 0. 1 .6 -*i 97

1922



Jr

ATILE CONTINUTNG CALIBRATION CHECK

N ame: .NCTNEEIC SCIENCE Contract:

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

" ". : :.. C librtion Date(s):8, / =  /

RR-RV.

ri or n!:r~r_ 4.97 4.79 -3.2?

3 3_. c-'c,,,--,- , 3.91 7_', E; -- 2 ' 1-it 4 ... . .5,

>- -.1 .c.. ._R .I? -11.T.':

I

1
_ 1923
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K
E S 600BANCROFT WAY

BERKELEY. CALIFORNIA 94710
ENGINEERING-SCIENCE, INC. (415) 5.7970

Job No.: OR001.02

Client: ES Oak Ridge
Attention: Bill Hayden

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

Project: Duluth ANGB

Attached are the analytical reports for the soil samples received
by this laboratory on 8-06-88.

Samplee Preparation Data

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

88081692 DANGB2-MWI3-SSI BA-1 8-05-88 9-07-88
- 88081692 DANGB2-MW13-SS1 CD-I 8-05-88 9-07-88

38081692 DANGB2-MW13-SSI CR-I 8-05-88 9-07-88
88081692 DANGB2-MW13-SS1 PB-F 8-05-88 9-13-88
88081692 DANGB2-MWI3-SS1 418.1 8-05-88 8-29-88 8-31-88
88081692 DANGB2-MW13-SS1 MOIS 8-05-88 8-15-88
88081692 DANGB2-MW13-SS1 80i0 8-05-88 8-16-P8 8-16-88
88081692 DANGB2-MW13-SSI 8020 8-05-88 8-16-88 8-16-88
88081692 DANGB2-MW13-SS1 8270 8-05-88 8-16-88 9-15-88
88081693 DANGB2-MW13-SS3 BA-I 8-05-88 9-07-88
88081693 DANGB2-MW13-SS3 CD-I 8-05-88 9-07-88
88081693 DANGB2-MW13-SS3 CR-I 8-05-88 9-07-88
88081693 DANGB2-MW13-SS3 PB-F 8-05-88 9-13-88
88081693 DANGB2-MW13-SS3 418.1 8-05-88 8-29-88 8-31-88
88081693 DANGB2-MW13-SS3 MOIS 8-05-88 8-15-88
88081693 DANGB2-MW13-SS3 8010 8-05-88 8-16-88 8-16-88

; 88081693 DANGB2-MWi3-SS3 8020 8-05-88 8-16-88 8-16-88
88081693 DANGB2-4M13-SS3 8270 8-05-88 9-18-88
88081694 DANGB2-MW13-SS4 BA-I 8-05-88 9-07-88
88081694 DANGB2-MW13-SS4 CD-I 8-05-88 9-07-88
88081694 DANGB2-HW13-SS4 CR-I 8-05-88 9-07-88
88081694 DANGB2-MW13-SS4 PB-F 8-05-88 9-13-88
88081694 DANGB2--MW1I3-SS4 418.1 8-05-88 8-29-88 8-31-88
88081694 DANGB2-MW3-S$4 MOIS 8-05-88 8-15-88
88081694 DANGB2-MW3-SS4 8010 8-05-88 8-16-88 8-16-88
88081694 DANGB2-MW13-SS4 8020 8-05-88 8-16-88 8-16-88I 88081694 DANGB2-MW13-SS4 8270 8-05-88 9-18-88

88-Al-DULU0090 1 CL-FRMI1
A SUBSIOIARY OF THE PARSON CORPORATION 192719L,



E S 600 BANCROFT WAY

BREECALIFORNIA 4710
ENGINEERING-SCIENCE, INC. (415) 5411-794

Job No.: OR001.00

Project: Duluth ANGB

Attached are the analytical reports for the soil samples received
by this laboratory on 8-11-88.

Sample Preparation Data

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

88081695 DANGB8-MW18-SS1 BA-I 8-05-88 9-07-88
88081695 DANGB8-MW18-SS1 CD-I 8-05-88 9-07-88
88081695 DANGB8-MW18-SS1 CR-I 8-05-88 9-07-88
88081695 DANGB8-MWI8-SSI PB-F 8-05-88 9-13-88
88081695 DANGB8-MW18-SSL 418.1 8-05-88 8-29-88 8-31-88
88081695 DANGB8-MW18-SSI MOIS 8-05-88 8-15-88
88081695 DANGB8-MW18-SS1 8010 8-05-88 8-16-88 8-16-88
88081695 DANGB8-MW18-SSI 8020 8-05-88 8-16-88 8-16-88
88081695 DANGB8-MW18-SS1 8080 8-05-88 9-18-88
88081696 DANGB8-IW18-SS2 BA-I 8-05-88 9-07-88
88081696 DANGB8-1W18-SS2 CD-I 8-05-88 9-07-88
88081696 DANGB8-MW18-SS2 CR-I 8-05-88 9-07-88
88081696 DANGB8-MW18-SS2 PB-F 8-05-88 9-13-88
88081696 DANGB8-MW18-SS2 418.1 8-05-88 8-29-88 8-31-88
88081696 DANGB8-MW18-SS2 MOIS 8-05-88 8-15-88
88081696 DANGB8-MW18-SS2 8010 8-05-88 8-16-88 8-17-88
88081696 DANGB8-MW18-SS2 8020 8-05-88 8-16-88 8-17-88
88081696 DANGBS-IWI18-SS2 8080 8-05-88 9-18-88
88081697 DANGB8-MW18-SS3 BA-I 8-05-88 9-r)7-88
88081697 DANGB8-MW18-SS3 CD-I 8-05-88 9-07-88
88081697 DANGB8-IW18-SS3 CR-I 8-05-88 9-07-88
UWO) 0816 97 DANGB8-M'i8-SS3 PB-F 8-05-88 9-13-88
88081697 DANGB8-MW18-SS3 418.1 8-05-88 8-29-88 8-31-88
88081697 DANGB8-MW18-SS3 MOIS 8-05-88 8-15-88
88081697 DANGB8-MW18-SS3 8010 8-05-88 8-17-88 8-17-88
88081697 DANGB8-MW18-SS3 8020 8-05-88 8-17-88 8-17-88
88081697 DANGB8-MW18-SS3 8080 8-05-88 9-18- 8

* If applicable

88-A1-DULU0090 2 19 8 CL-FRMO1
A SUBSIDIARY OF THE PARSONS CORPORATION



60 BANCROFT WAY

ENGIEERIG4CINCEINC.BERKELEY. CALIFORNIA 94710ENGINEERING-SCIENCE, INC. (415) 548-7970

L
Job No.: OR001.00

Project: Duluth ANGB

Attached are the analytical reports for the soil samples received
by this laboratory on 8-11-88.

Sample Preparation Data

! Laboratory Client Date Date* Date Date*

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

88081698 DANGB8-MW20-SS1 8010 8-05-88 8-16-88 8-17-88
88081698 DANGB8-MW20-SS1 8020 8-05-88 8-16-88 8-17-88
88081698 DANGB8-MW20-SS1 8080 8-05-88 9-18-88
88081699 DANGB8-W20-SS2 BA-I 8-05-88 9-07-88
88081699 DANGB8-MW20-SS2 CD-I 8-05-88 9-07-88
88081699 DANGB8-MW20-SS2 CR-I 8-05-88 9-07-88
88081699 DANGBS-IW20-SS2 PB-F 8-05-88 9-13-88
88081699 DANGB8-MW20-SS2 418.1 8-05-88 8-29-88 8-31-88
88081699 DANGB8-MW20-SS2 MOIS 8-05-88 8-15-88
88081699 DANGB8-MW20-SS2 8010 8-05-88 8-18-88 8-17-88
88081699 DANGB8-MW20-SS2 8020 8-05-88 8-17-88 8-17-88
88081699 DANGB8-MW20-SS2 8080 8-05-88 9-18-88
88081700 DANGB8-M20-SS4 BA-I 8-05-88 9-07-88
88081700 DANGB8-MW20-SS4 CD-I 8-05-88 9-07-88
88081700 DANGB8-MW20-SS4 CR-I 8-05-88 9-07-88
88081700 DANGB8-MW20-SS4 PB-F 8-05-88 9-13-88
88081700 DANGB8-4W20-SS4 418.1 8-05-88 8-29-88 8-31-88
88081700 DANGB8-MW20-SS4 MOIS 8-05-88 8-15-88
88081700 DANGB8-MW20-SS4 8010 8-05-88 8-17-88 8-17-88
88081700 DANGB8-MW20-SS4 8020 8-05-88 8-17-8u 8-17-88
88081700 DANGB8-MW20-SS4 8080 8-05-88 9-18-88

* If applicable

88-A1-DULU0090 3 CL-FRM01
A SUSSIIoARY OF THE PARSONS ORPORATON 1929



CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
SAMPLE NO(S).: 88081692-88081700

WORK ORDER NO.: 816

These soil samples were received at the ES Berkeley Laboratory
on 8-06-88. They were received cold and intact, except for 1-L
amber jar of DANGB8-MW20-SS1 which was received broken. Sample
DANGB8-MW20-SS4 (88081700) was received with this batch of samples
but was not listed on the Chain-of-Custody. It was analyzed for
the same tests as the other samples as per phone conversation with
K. Davis on 8-08-88.

The chain of custody for samples 88081695-88081700 requested
analysis by EPA Method 8270. The samples were extracted by this
protocol. After the extraction holding time for these samples had
expired, the requested analysis was changed to EPA Method 8080.
The only difference in extraction procedure between these two
methods is the surrogate(s) used. In order to avoid extraction
out of holding time, the 8270 exttacts were used for analysis by
Method 8080. Since the pesticide surrogate was not added during
the extraction process, no pesticide surrogate recovery is
available for these samples.

88-Al-DULUO091 I 1930 CN-FRM02
mm• |N• | mm uu • n m.. . mn || |•3



ENGINEERING-SCIENCE INC. PAGE

12/19/88

ANALYSIS REPORT

Y ORK ORDER NUMBER: 816Z108=. NUBE ZIoO0408 ~ APPROVED B
WORK ORDER DATE 08/08/88 Lab Supervisor

IEPORT DATA: CLIENT DATA:
IS OAK RIDGE/DULUTH ANG8 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

PILL HAYDEN

# OF REPORT COPIES: 1

! ;ONTRACT /PO # :OR001

•CONTACT :BILL HAYDEN

(615)-481-3920

f rASK: 2, UNITS: mg/Kg

DANGB2-HW13-SS1 DANGB2-MW13-SS3 DANGB2-HW13-SS4 DANGB8-MW18-SS1 DANGB8-HW18-SS2 DANGB8-HW18-SS3

JEST COMPOUND 88081692 88081693 88081694 88081695 88081696 88081697

%CID DIG SOIL NA NA NA NA NA NA
i 3ARIt 54.9 38.2 58.7 31.8 51.1 70.7

CADMIUM 11.1N 10.1N 11.ON 10.1N 11.5N 10.3N

CHROMIUM 31.3N 28.3N 26.ON 25.6N 40.5N 30.3N

f .EAD 10.9SN 3.3SN 3.8SN 3.6SN 5.3N 5.3SN

A

1511A- NOT ANALYZED
ND -Not Detected

1931



ENGINEERING-SCIENCE INC. PAGE 2

ANALYSIS REPORT FOR WORK ORDER NUNRER 816

.5K: 2, UNITS: us/Kg

DANGB8-MW2O-SS2 OANGS8-MW2O-SSI.

.ST COMPUN 88081699 8010

AD DIG SOIL NA NA
,%RIUIM 56.5 27.2

MIUM 9.ON 11.ON
;ROMIUM 30.2N 24.9N
:AD 4.9N 3.2N

A- NOT ANALYZED
m ot Deected



ENGINEERING-SCIENCE INC. PAGE 3

Z12/19/8

ANALYSIS REPORT

JK ORDER NUMBER: ale,
fJOB NUMBER : ZD000000O440 APPROVED BY

WORK ORDER DATE : 08/08/88 Lab Supervisor

l tEPORT DATA: CLIENT DATA:
'"S OAK RIDGE/DULUTH ANGS ES OAK RIDGE/DULUTH ANGS , 134)

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

I 31LL HAYDEN

# OF REPORT COPIES: 1

I:ONTRACT / PO # : ORoo1
CONTACT : BILL HAYDEN

(615)-481-3920I
TASK: 3, UNITS: mg/KG

DANGB2-MW13-SS1 DANGB2-MW13-SS3 DANGB2-MW13-SS4 DANGB8-MW18-SS1 DANGB8-HW18-SS2 DANGB8-MW18-SS3

'TEST COMPOUND 88081692 88081693 88081694 88081695 88081696 88081697

418.1 PETROLEUM HYDROCARBONS <100 <100 <100 <100 160 <100

4 MOiSTURE 10.1 8.1 8.1 6.0 12.5 12.9

I

I

ND - Not Detected

1.

I[



ENGINEERING-SCIENCE INC. PAGE 4
+ 12/19188

ANALYSIS REPORT FOR WORK ORDER NUMBER 816

XSK: 3, UNITS: mgl/KG

DANGB8-MW2O-SS2 DANGB8-MW20-SS4

:ST COMPOUND 88081699 88081700

18.1 PETROLEUM HYDROCARBONS <100 <100
MOISTURE 16.5 8.3

) - Not Detected

19: 4



ENGINEERING-SCIENCE INC. PAGE 5

12/19/88

ANALYSIS REPORT

JORK ORDER NUMBER: 816
JJOBs NUMBR : Z80000000440 APPROVED BY f

WORK ORDER DATE :08/08/88 Lob Supervisor

I EPORT DATA: CLIENT DATA:
E~S 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

IILL HAYDEN

# OF REPORT COPIES: I

ONTRACT /PO# OR001
CONTACT :BILL HAYDEN

(615)-481-3920

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

DANG82-MW13-SS1 DANGB2-MW13-SS3 DANGB2-MW13-SS4 DANG8HW18-SS1 DANGB8-MW18-SS2 DANG8MW18-SS3

rEST COM4POUND 88081692 88081693 88081694 88081695 88081696 88081697

3ENZYL CHLORIDE ND ND ND ND NO ND
319 (2-CHLOROErHOXY)METHANE ND ND ND NO ND ND
B1S (2-CHLOROISOPROPYL)ETHER NO NO ND ND NO ND
BROMOBENZENE ND ND ND NO ND ND
3ROMODICHLOR0O4ETHANE RD NO ND ND ND ND
IR0O40FORM ND ND NO ND ND NO
BROMOETHAME RD NO NO ND NO NO
CARBON TETRACHLORIDE ND NO ND ND ND ND

:HLORACETALDEHYDE ND ND ND ND NO NO

.ZLRLND NO N ND ND ND
CHLOROSENZENE NO ND NO ND ND ND
HLOROETHANE ND NO RD ND ND NO
;HLOROFORM ND NO NO ND ND ND

I-CHLORONEXAME ND NO NO NO NO NO
Z-CHLOROETHYL VINYL ETHER ND NO NO NO NO ND

HLOROMETHANE ND ND NO ND ND NO
: NLOR0METHYL METHYL ETHER NO NO ND ND NO NO
CHLOROTOLUENE WD ND NO ND NO ND
DIBROMOCHLOROMETHANE ND ND NO ND ND ND
I IROMOMETHANE NO NO NO NO ND NO
1,2-DICHLOROBENZENE No NO NO ND ND ND
1,3-DICHLOROBENZENE ND NO NO NO NO ND
1 ,4-DICHLOROBENZENE ND NO ND ND ND NO
, )I CHLORDI FLUORC4ETHNAME ND RD ND ND ND NO
i1,1-OICHLOROETHANE NO NO NO ND NO NO
1,2-DICHLOROETHANE NO RD ND NO ND ND

1,-IHOROETHYLENE NO ND NO ND ND NO
N rAS120CLREHLW D ND NO ND NO NO

OICHORTHTYA E W 9.9 N 4.3 B 4.4B N 3.38 5.18 N 4 4
.1,2-DICHLOROPROPANENOoRDONOO

ND Not Detected

1935



ENGINEERING-SCIENCE INC. PAGE 6
12/19/W.

ANALYSIS REPORT FOR WORK ORDER NUMBER 816

DANG82-MW13-S DANGS2-NW13-SS3 DANGB2-MW13-SS4 DANG88-NW18-SS1 DANGB8-MW18-SS2 DANGBB*M1-SS3
~ST COMPOUND 8801692 8801693 8801694 88081695 88081696 88081697
---- ----------- --------------- --------------- --------------- -- ------- --------------- ---------------

3-DICHLOROPROPYLENE ND NO, ND ND NO ND
1,2,2-TETRACHLOROETHANE ND ND ND ND ND ND
1,1,2-TETRACLOROETHANE ND ND ND NO, ND ND

:TRACNLOROETHYLENE No ND NO ND ND ND
1,1-TRICHLOROETHANE NO, ND No ND ND ND
1,2-TRICHLOROETHANE ND ND ND ND ND ND
'ICHIOROETHYLENE ND ND ND ND ND ND
ICHLOROFLUORONETHANE ND ND ND ND ND ND

'ICHOROPROPANE ND NO ND ND ND ND
'NYL CHLORIDE ND ND ND ND ND ND

-Not Dete--ted

1936



ENGINEERING-SCIENCE INC. PAGE 7
12/19/w8

* ANALYSIS REPORT FOR WJORKC ORDER NUMBER 816

' ASK% 4, UNITS: ug/Kg, GROUP 8010

DANGB8NMW2O-SSl DANGB8-M4W20-SS2 DANGB8-MW2O-SS4

:EST COMPOUND 88081698 8801699 88081700

I ENZYL CHLORIDE ND ND ND
I US (2-CHLOROETHoxY)METHANE ND NO ND
IllS (2-CHLOROISOPROPYL)ETNERt NO ND ND

BRONOBENZENE NO ND ND
AROMODICHLORONETHANE No ND ND
I ROMOFORM ND ND ND
tROMOETHANE No ND ND
-CARBON TETRACHLORIDE NO ND ND
Z :HLORACETALDEHYDE ND ND NO

. HLORAL ND ND ND
CHLOROBENZENE ND ND ND
.'CHLOROETRANE ND ND ND

'HLOROFORM ND ND ND
1 -I-CHLOROHEXANE RD NO NO
2-CHLOROETHYL VINYL ETHER ND ND ND

I HLORONETHANE No ND ND
XHOROMETHYL METHYL ETHER ND ND ND
CHLOROTOLUENE NO NO ND
DIRRO140CHLOROKETHANE NO ND ND
)I8ROMOMETNANE ND ND ND
I ,2-DICHLOROBENZENE ND ND ND
1,3-DICHLROBENZENE ND NO ND
1,4-OICLOROBENZENE ND ND ND
)ICHLORODIFLUOROMETHANE ND ND ND
1,1-DICHLOROETHANE ND ND ND
1,2-DICHLOR0ETHANE ND ND NO
I,1-DICHLOROETHYLENE NO NO ND
~RANS-1,2-DICHLOROETHYLEME ND NO ND

i)ICHLOROKETHANE 3.48 7.68 3.6a
1,2ZDICHLOROPROPANE ND NO ND
1 ,3-DICLOROPROPYLENE ND ND NO
1,,2,2-TETACHLOROETRANE ND ND ND

1,1. ,2-TETRACHLOROETHANE ND ND NO
1ETRACHLOROETHYLENE ND NO ND
1,1,1-TRICHLOROETHANE NO NO ND
1 ,1,2-TRICNLOROETNANE ND ND NO
TRICHL0R0ETHYLENE ND ND ND
-TRICHL0R0FLUORONETHANE RD RD No
I IRICHLOROPROPANE ND ND ND
ViINYL CHLORIDE ND ND ND

ND - Not Detected

[



ENGINEERING-SCIENCE INC. PAGE 8

12/19/88

1ANALYSIS REPORT
)RK ORDER NUMBER: 816
)8 NUMBER : ZBO0000044O APPROVED BY
)RK ORDER DATE : 08/08/88 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 # : ORO01
)NTACT : BILL HAYDEN

(615)-481-3920

%SK: 4, UNITS: ug/Kg, GROUP 8020

DINGB2-MW13-SS1 DANGB2-KW13-SS3 DANGB2-MW13-SS4 DANGB8-NW18-SS1 DANGB8-HW18-SS2 DANGB8-MW18-SS3

7ST COMPOUND 88081692 88081693 88081694 88081695 88081696 88081697

:NZENE ND ND ND ND ND ND

4LOROBENZENE ND ND ND ND ND ND

2-DICHLOROBENZENE ND ND ND ND ND ND

3-DICHLOROSENZENE ND ND ND ND ND ND

,-DICHLORO6ENZENE ND ND ND ND ND ND

7HYL BENZENE ND ND ND ND ND ND

)LUENE 19 13 4.9 2.0 84 81

fLENES ND NrD ND ND ND ND

- Not Detected

1938



ENGINEERING-SCIENCE INC. PAGE 9
12/19/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 816

I ASKt 4, UNITS: ug/Kg, GROUW 8020

DANGSS-MW20-SSI DANGB8-NW2O-SS2 OANGB8-1NW2O-SS4

'.EST COWADi 8019 8019 88081700

--ENZENE NO RD NO
'HLOROBFNZENE ND ND NO
1-I CLRBNEENNOO

'1,3-DICHLOROBENZENE ND ND ND

I ,4-DICHLOROBENZENE ND NO ND
"THYL BENZENE ND NO ND
TOLUENE 15 120 720
XYLENES NO No ND

ND Not Detected

1 1939



ENGINEERING-SCIENCE INC. PAGE 10

12/19/88

ANALYSIS REPORT

)RK ORDER NOMER: 816
)B NUMBER : ZBO0O0000440 APPROVED BY _

)RK ORDER DATE : 08/08/88 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 # : ORO01

)NTACT : BILL HAYDEN

(615)-481-3920

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

DANG88-MW18-SS1 DANGB8-NW18-SS2 DANGB8-NW18-SS3 DANGB8-HW20-SS1 DANG88-MW20-SS2 DANGB8-HW20-SS4

:ST COMPOUND 88081695 88081696 88081697 88081698 88081699 88081700

.DRIN ND NO ND ND ND ND

.PHA-BHC ND ND ND ND ND ND

.TA-BHC ND ND ND ND

TLTA-BHC ND ND ND ND ND ND

NKA-BHC NC NO NO ND ND ND

4LORDANE ND ND ND ND ND ND

4"-DDD ND ND ND ND ND ND

4-DDE ND ND ND ND ND ND

41-DDT ND ND NO NO ND ND

.ELDRIN ND ND ND ND ND ND

DOSULFAN I ND ND ND ND ND ND

DOSULFAN 1I ND ND ND ND ND ND

,DOSULFAN SULFATE ND ND ND ND ND ND

.DRIN ND ND ND NO ND ND

,DRIN ALDEHYDE NA NA NA NA NA NA

:PTACHLOR ND ND ND ND ND ND

.PTACHLOR EPOXIDE ND ND ND ND ND ND

:PONE NA NA NA NA NA NA

:THOXYCHLOR ND ND ND ND ND ND

)XAPHENE ND ND ND ND ND ND

:8-1016 ND ND ND ND ND ND

:8-1221 ND ND ND ND ND ND

:B-1232 ND ND ND ND ND ND

:8-1242 ND ND ND ND ND ND

:8-1248 NO ND ND ND ND ND

'8-1254 NO ND NO ND ND ND

'8-1260 ND ND ND ND ND ND

1- NOT ANALYZED
Not Detected

1940



ENGINEERING SCIENCE page I of 5
Priority Pollutant Analysis

LA Base Neutrals - SW 8270
Matrix: Soil

i 1JDate Received: August 6, 1988 Work Order: 816

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

Oak Ridge, TN 37830

Lab Number: 88081692
,Sample No.: DANGB2-MW13-

SS1
Date Sampled: 8-05-88
Time Sampled: 07:49
Date Extracted: 8-16-88
Date Analyzed: 9-15-88
Percent Moisture: 10
I--------------------------------------------------------------------------------
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
1,2-Dichlorobenzene 330 ND
N-Nitrosodimethylamine 330 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

i Isophorone 330 ND
I Naphthalene 330 ND
Bis(2-chloroethoxy)methane 330 ND
2-Chloronaphthalene 330 ND

I Hexachlorocyclopentadiene 331 ND
Acenaphthylene 330 ND
Acenaphthene 330 ND
Dimethyl phthalate 330 ND

k 2,6-Dinitrotoluene 330 ND
Fluorene 330 ND

1: 2,4-Dinitrotoluene 330 ND
D -Lhy'L phahlatleLt 33V NL)
N-Nitrosodiphenylamine 330 ND
Hexachlorobenzene 330 NDI1
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Priority Pollutant Analysis page 2 of 5
Base Neutrals - SW 8270

Matrix: Soil
(continued)

)ate Received: August 6, 1988 Work Order: 816
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: 88081692
Sample No.: DANGB2-MW13-

sS1
Date Sampled: 8-05-88
fime Sampled: 07:49
date Extracted: 8-16-88
Date Analyzed: 9-15-88
?ercent Moisture: 10

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

Phenanthrene 330 ND
Anthracene 330 ND
Dibutyl phthalate 330 ND
Fluoranthene 330 ND
4-Chlorophenyl phenyl ether 330 ND
?yrene 330 ND
Butyl Benzyl phthalate 330 ND
Bis(2-ethylhexyl) phthalate 330 ND
Chrysene 330 ND
4-Bromophenyl phenyl ether 330 ND
3enzo(a)anthracene 330 ND
Di-n-octylphthalate 330 ND
3enzo(b)fluoranthene 330 ND
Senzo(k)fluoranthene 330 ND
3enzidine 2000 ND
3,3'-Dichlorobenzidine 660 ND
Senzo(a)pyrene 330 ND
indeno(1,2,3-cd)pyrene 330 ND
Dibenzo(a,h)anthracene 330 ND
Benzo(ghi)perylene 330 ND
Benzyl Alcohol 660 ND

1942



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

Matrix: Soil
(coutinued)

Date Received: August 6, 1988 Work Order: 816
[Date Reported: December 8, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

Lab Number: 88081692
iSample No.: DANGB2-MW13-

SS1
Date Sampled: 8-05-88
Time Sampled: 07:49
Date Extracted: 8-16-88
Date Analyzed: 9-15-88
Percent Moisture: 10

Compound Detection Analytical Results
Limits (dry weight)
ug/kg ug/kg

Acetophenone -- , ND
Aniline -- ND
4-Aminobiphenyl -- , ND
4-Chloroaniline 660 ND
1-Chloronaphthalene -- , ND
Dibenzofuran 330 ND
p-Dimethylaminoazobenzene -- , ND
7,12-Dimethylbenz(a)anthracene -- , ND
a-,a-Dimethylphenethylamine -- , ND
Diphenylamine -- , ND
1,2-Diphenylhydrazine -- ND
Ethyl methanesulfonate -- , ND
3-Methylcholanthrene -- ND
Methyl methanesulfonate -- , ND
2-Methylnaphthalene 330 ND
1-Naphthylarn-ne -- ND
2-Naphthylam.LL -- , ND
2-Nitroaniline 1600 ND
3-Nitroaniline 1600 ND
4-Nitroaniline 1600 ND
N-Nitroso-di-n-butylamine -- , ND
N-Nitrosopiperidine -- , ND
Pentachlorobenzene -- , ND
Pentachloronitrobenzene -- , ND
Phenacetin -- , NDI 2-Picoline -- , ND
Pronamide -- , ND
1,2,4,5-Tetrachlorobenzene -- , ND

* EPA has not yet determined detection limits for these compounds.
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Priority Pollutant Analysis page 4 of 5
Pesticides and PCBs - SW 8270

Matrix: Soil

Date Received: August 6, 1988 Work Order: 816
D~ate Reported: December 8, 1.988 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

L~ab Number: 88081692
Sample No.: DANGB2-MW1 3-

SS1
Date Sampled: 8-05-88
rlime Sampled: 07:49
Date Extracted: 8-16-88
Date Analyzed: 9-15-88
Percent Moisture: 10

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

Alpha-BHC -*ND

3amma-BHC -*ND

3eta-BHC 660 ND
Heptachlor 330 ND
Delta-BHC 500 ND
Aidrin 330 ND
:eptachlor epoxide 330 ND
Endosulfan I -*ND

Qieldrin 500 ND
4,4'-DDE 1000 ND
Endrin -*ND

Endosulfan II -*ND

4,4'-DDD 500 ND
4,4'-DDT 830 ND
Endosulf an Sulfate 1000 ND
Endrin aldehyde -- *ND

Endrin Ketone -*ND

Chlordane 2000 ND
Methoxychior -*ND

Toxaphene 2000 ND
Aroclor-1016 2000 ND
Aroclor-1221 2000 ND
Aroc.lor-laiZ 2000 ND
Aroclor-1242 2000 ND
Aroclor-1248 2000 ND
4roclor-1254 2000 ND
Aroclor-1260 2000 ND

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

Matrix: Soil

DateReceivedt Auguat' , 1988 Work Order: 816
,Date Reported: December 8, 1988 Job Number: OR001

L FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address:7i0 S., I1linpiv'Ave ,_Suite F-103

Oa k Ridge, TN 37830

Lab Number: 88081692
hSample No.: DANGB2-MW13-

SS1
Date Sampled: 8-05-88
iTime Sampled: 07:49
'!Date Extracted: 8-16-88
Date Analyzed: 9-15-88
Percent Moisture: 10

i--------------------------------------------------------------------------
Compound Detection ANALYTICAL RESULTS

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

------------------------------------------------------------------------
2-Chlorophenol 330 ND

11,2-Nitrophenol 330 ND
1 Phenol 330 ND

2,4-Dimethylphenol 330 ND
j]2,4-Dichlorophenol 330 ND
1 2,4,6-Trichlorophenol 330 ND

4-Chloro-3-methylphenol 660 ND
2,4-Dinitrophenol 1600 ND
2,6-Dichlorophenol -- , ND
2-Methyl-4,6-Dinitrophenol 1600 ND
Pentachlorophenol I 600 ND

I 4-Nitrophenol 1600 ND
i Benzoic Acid 1600 ND

2-Methylphenol 330 ND
-3- & 4-Methylphenol 330 ND
jo 2,3,4,6-Tetrachlorophenol -- , ND

2,4,5-Trichlorophenol 330 ND

Anal s ratory Supervisor

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

I B = Compound wasdetected in the blank.

NOTE: Samples are discarded 30 days after results are reported unless
other arrangements are made. Hazardous samples will be returned
to client or disposed of at client expense.
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ENGINEERING SCIENCE page 1 of 5
Priority Pollutant Analysis
Base Neutrals - SW 8270

-_-,Matrix: Soil

te Received: August 6, 1988 Work Order: 816
te Reported: December 8, 1988 Job Number: OR001

ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
3ress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

D Number: 88081693 88081694
mple No.: DANGB2-MW13- DANGB2-MW13-

SS3 SS4
te Sampled: 8-05-88 8-06-88
me Sampled: 08:31 08:47
te Extracted: 10-18-88 10-18-86
te Analyzed: 10-27-88 10-27-88
rcent Moisture: 8 8

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

3-Dichlorobenzene 330 ND ND
3-Dichlorobenzene 330 ND ND
xachloroethane 330 ND ND

s(2-chloroethyl)ether 330 ND ND
2-Dichlorobenzene 330 ND ND
Nitrosodimethylamine 330 ND ND
s(2-chloroisopropyl)ether 330 ND ND
!itrosodi-n-propylamine 330 ND ND
xachlorobutadiene 330 ND ND
2,4-Trichlorobenzene 330 ND ND
trobenzene 330 ND ND
ophorone 330 ND ND
phthalene 330 ND ND
s(2-chloroethoxy)methane 330 ND ND
Chloronaphthalene 330 ND ND
xachlorocyclopentadiene 330 ND ND
enaphthylene 330 ND ND
enaphthene 330 ND ND
methyl phthalate 330 ND ND
6-Dinitrotoluene 330 ND ND
uorene 33u ND ND
4-Dinitrotoluene 330 ND ND
Bethyl Dhthalate 33,,) ND ND
Nitrosodiphenylamine 330 ND ND
xachlorobenzene 330 ND ND

S946



Priority Pollutant Analysis page 2 of 5
Base Neutrals - SW 8270A Matrix: Soil

(continued)

e Received: August 6, 1988 Work Order; 816
')ate Reported: December 8, 198 Job Number: OR001

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

Oak Ridge, TN 37830

la Number: 88081693 88081694
Sample No.: DANGBZ-MW13- DANGB2-MW13-

jiteSS3 554
-te Sampled: 8-05-88 8-05-88
:ime Sampled: 08:31 08:47

bte Extracted: 10-18-88 10-18-88
j-!te Analyzed: 10-27-88 10-27-88
Percent Moisture: 8 8

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

--enantz-rene 330 ND ND
Anthracene 330 ND ND
Abutyl phthalate 330 ND ND
ftloranthene 330 ND ND

4-Chlorophenyl phenyl ether 330 ND ND
i' ,rene 330 ND ND
1,,,tyl Benzyl phthalate 330 ND ND
1s(2-ethylhexyi) phthalate 330 ND ND

Znrysene 330 WD ND
, Bromophenyl phenyl ether 330 ND ND
.;.Izo(a)anthracene 330 ND -D

i-n-octylphthalate 330 ND ND
nzo(b)fluoranthene 330 ND ND

1 znzo(k)fluoranthene 330 ND ND
enzidine 2000 ND ND
3'-Dichlorobenzidine 660 ND ND

knzo(a)pyrene 330 ND ND
indeno(1,2,3-cd)pyrene 330 ND ND
Dibenzo(a,h)anthracene 330 ND ND
1-nzo(ghi)perylene 330 ND ND
Uanzyl Alcohol 660 ND ND
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Priority Pollutant Analysis Page 3 of 5
Base Neutrals - SW 8270

j Matrix: Soil
(continued)

te Received: August 6, 1988 Work Order: 816
te Reported: December 8, 1988 Job Number: OROQI

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

Oak Ridge, TN 37830

i Number: 88081693 88081694
mple No.: DANGB2-MW13- DANGB2-MW13-

5S3 SS4
te Sampled: 8-05-88 8-05-88
me Sampled: 08:31 08-47
te Extracted: 10-18-88 10-18-88
te Analyzed: 10-27-88" 10-27-88
rcent Moisture: 8 8

mpound Detection Analytical Results
Limits (dry weight)
ug/kg ug/kg ug/kg

etophenone -- , ND ND
.iline -- , ND ND
Aminobiphenyi -- , ND ND
Chloroaniline 660 ND ND
• hloronaphthalene -- , ND ND
benzofuran 330 ND ND
Dimethylaminoizobenzene -- , ND ND
12-Dimethylbenz(a)anthracene -- * ND ND
,a-Dimethylphenethylamine -- , ND ND
phenylamine -- , ND ND
2-Diphenylhydrazine -- , ND ND
,hyl methanesulfonate -- * ND ND
Methylcholanthrene -- , ND ND
•thyl methanesulfonate -- , ND ND
-Methylnaphthalene 330 ND ND
-Naphthylamine -- , ND ND
-Iaphthylamine - ND ND
•Nitroaniline 1600 ND ND
Nitroaniline 1600 ND ND
-Nitroaniline 1600 ND ND
Nitroso-di-n-butylamine -- , ND ND
Nitrosopiperldine -- , ND ND
ntachlorobenz ene -- , ND ND

~~~~~j: ro~tcezre-p D ND
.enacetin -- , ND ND
-Picoline -- , ND ND
onamide -- , ND ND
2,4,5-Tetrachlorobenzene -- , ND ND

EPA has not yet determined detection limits for these compounds.
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Priority Pollutant An,-lysis page 4 of 5[ Pesticides and PCBs - SW 8270
Matrix: Soil

ate Received: August 6, 1988 Work Order: 816
f e Reported: December 8, 1988 Job Number: OR001

1: ES:Oak Ridge/Duluth ANGB ATTN:Mr. Bill Hayden
ddress: 710 S. Illinois Ave, Suite F-103j Oak Ridge, TN 37830

ab Number: 88081693 88081694
fpple No.: DANGB2-MW13- DANGB2-MW13-

SS3 SS4
ate Sampled: 8-05-88 8-05-88
ii me Sampled: 08:31. 08:47

e Extracted: 10-18-88 10-18-88
te Analyzed; 10-27-88 10-27-88

ercent Moisture: 8 8

mabound Detection ANALYTICAL RESULTS
Limits (dry weight)
Ag/kg ug/kg ug/kg

.1pha-BHC ND ND
,mrna-BHC -- , ND ND
3ia-BHC 660 ND ND
4tachlor 330 ND ND
)elta-BHC 500 ND ND
-0 330 ND ND
il:tachlor epoxide 330 ND ND
:ndosulfan I -- , ND ND
4 idrin 500 ND ND
4 -DDE i000 ND ND
Itdrin -- , ND ND

'ndosulfan II -- , ND ND
:'4'-DDD 500 ND ND
=,'-DDT 830 ND ND
-£ncidsulfan Sulfate 1000 ND ND
Kin aldehyde -- , ND ND

J -rin Ketone -- , ND ND
:hiordane 2000 ND ND
thoxycilor -- , ND ND
! xapnene 2000 ND ND

nroclor-1016 2000 ND ND
z'oclor-1221 2000 ND ND
Aj !cor- 232 2000 ND ND

- or- _1 2 4 2 2000 ND ND
,roc±or-1246 2000 ND NDI clor-1254 20U0 ND ND
!oc1or-1260 2000 ND ND

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

MatiX: Soil

:e Received: August 6, 1988 Work Order: 816
te Reported: December 8, 1988 Job Number: OR001

ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
d.essi710 S. Illinois AVe, Suite F-103

Oak Ridge,'TN 37830

r Number: 88081693 88081694
,nle No.: DANGB2-.MW13- DANGB2-MW13-

SS3 SS4
7- Sampled: 8-05-88 8-05-88
n, Sampled: 08:31 08:47

Extracted; 10-18-88 10-18-88
Analyzed: 10-27-88 10-27-88

r:ent 'o osture: 8 8.

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

-_.loroohenol 330 ND ND
-Xizrophenol 330 ND ND
-r '1 330 ND ND
=-Dime=hylphenol 330 ND ND
I 30 NDN

4-Dchlorophenol 330 ND ND
=,6-Trichlorophenol 330 ND ND

- hioro-3-methylphenol 660 ND ND
. -Dinizrophenol 1600 ND ND
,:-Dich-orophenol -- , ND ND
-..tzyi-4,6-Dinitrophenol 1600 ND ND
<.-acn-.)rophenol 1600 ND ND
- tro:penoi 5600 ND ND
:nzoic Acid 1600 ND ND
-!<eBhylphenol 330 ND ND
- m 4-Methylphenol 330 ND ND
.*,4,6-7etrachlorophenol -- , ND ND

I,5-Trichlorophenol 330 ND ND

Analyst / Laboratory Supervisor

;-= hs :ot vct determined detection 'Limits for. these compoun'-.

= Compound was detected in the blank.

?: 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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ii
CASE NARRATIVE

U QUALITY CONTROLRESULTS SUMMARY
Samples No.: 88081661-88081664
Samples No.: 88081692-88081697
Samples No.: 88081699-88081700
QC REPORT NO.: ICP-S-0024-88

I
I

The results obtained for the laboratory, control s3mple (LCS)
analyzed with these samples for the analytes Cadmium, Ciromium and
Barium exceeded the recommended EPA recoveries. .l1 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:

Chromium and Cadmium spike recoveries were below acceptable limits
and were followed by analytical spike as required 1)y laboratory standard
operating procedure. The results of the analytic-.l spi:-'e recovery for
Chrom:ium were within acceptable ranges. The resu..ts of the analytica.
spike recovery for Cadmium incicote matrix interf;!rence for this

analyte.
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

Sample3 No.: 88081700, 88081706-88081707
QC REPORT NO.: VGC-S-0034-88

Samples 88081700 and 88081706 were analyzed initially as low
soils. They were reanalyzed as medium soils due to the high acetone
content. The results reflect the medium level analysis for acetone and
the low level analysis for all other target compounds. Accordingly,
both low and medium level blanks were required.

Sample 88081707 was lost after the 8240 analysis but before
z moisture determination was done. Thus, the results are reported on a
wet weight basis.

Percent recoveries for toluene and chlorobenzene in 8020
series do not meet the ES QC limits. Blank spike analysis showed the
laboraitory to be in control.
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PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
SOIL

Job No: OROO1 QC Report No.: OCP-S-0042-88
_l QC Sample No.: 88081707

Client: ES Oak Ridge Level (Low/Med): Low
Attn: Bill Hayden Date Reported: 11-04-88
Address: 710 S. Tilinois Avenue

Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB Laboratory Supervisor Approval:

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

88081706-88081710, 88081695-88081700,
88081749-88081754

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 63.4 95 46-127

Heptachlor 2000 ND 63.7 96 35-130

Aldrin 2000 ND 62.3 94 34-132

Dieldrin 5000 0D 173 104 31-134

Endrin 5000 ND 166 100 42-139

4,4-DDT 5000 ND 155 93 23-134

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

Lindane 53.1 80 95 18 50 46-127

Heptachlor 54.3 82 96 16 31 35-130

Aldrin 54.1 81 94 14 43 34-132

Dieldrin 145 87 104 18 38 31-134

Endrin 141 85 100 16 45 42-139

4,4-DDT 128 77 93 19 50 23-134

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

RPD: 0 out of 6 outside limits

Spike Recovery: 0 out of 12 outside limits

88-AI-DULU0329 1 19A3 PT-F&%0 5



PESTICIDE METHOD BLANK SUMMARY

Job No.: ORO01 Lab Name: Engineering Science
Lab Sample No.: Blank

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

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

Project: Duluth ANGB

Date Extracted: 9-16-88
Date Analyzed (1): 9-18-88 Date Analyzed (2):
Time Analyzed (1): 09:24 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 MSD.

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

- 88081695 9-18-88
- 88081696 9-18-88
- 88081697 9-18-88
- 88081699 9-18-88
- 88081700 9-18-88

9R1188-AI-DULU0334 I PT-F MO4



CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

QC REPORT NO.: OCP-S-0042-88

'9

These samples (W0# 816, 819, 833) were analyzed using protocols
from EPA Method 8080 instead of CLP pesticides. The only difference is
that a five point calibration is performed at the start of a series of
analyses, thus there is no evaluation check s:andard for linearity.

* I Note that there were no compounds found and confirmed.

The samples in work orders 816 and 819 -.are extracted for analysis
by EPA Method 8270, as requested on the chain of custody. This request
was changed to pesticides by the client. Thus, no pesticide surrogate
standard was added.

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

The analytical results for Sample No. 8,.:81707 is provided on a
wet weight basis, since percent moisture was not performed.

!1
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: ORO01 Sample Matrix: Soil
Cone. Unit: ug/KG

Client: ES Oak Ridge Work Order No: 816
Attn: Bill Hayden Lab Sample ID: Blank
Address: 710 S. Illinois Avenue Lab File ID: S0082

Suite F-103 Date Received: NA
Oak Ridge, Tn. 37830 Date Extracted: 8-16-88

Date Analyzed: 9-20-88
Date Reported: 12-12-88

Project: Duluth ANGB Dilution Factor: None
% Moisture: NA

# TICs Found: 15

Laboratory Supervisor Approval:

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

- Unknown 3.95 19
- Unknown 4.35 20
- Unknown 4.47 24
- Unknown 5.52 13
- Unknown 5.96 240
- Unknown 7.35 27
- Unknown 20.26 23
- Unknown 25.22 5.u
- Unknown 30.09 36
- Unknown 30.31 31
- Unknown 34.76 7.9
- Unknown 35.16 37
- Unknown 37.89 11
- Unknown 38.08 32
- Unknown 43.06 7.4

1996
88-Al-DULU0662 1 TI-FRM01
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: ORO01 Sample Matrix: Soil
Conc. Unit: ug/KG

Client: ES Oak Ridge Work Order No: 816
Attn: Bill Hayden Lab Sample ID: 88081692
Address: 710 S. Illinois Avenue Lab File ID: S0062

Suite F-103 Date Received: 8-08-88
Oak Ridge, Tn. 37830 Date Extracted: 8-16-v8

Date Analyzed.: 9-15-88
Date Reported: 12-12-88

Project: Duluth ANGB Dilution Factor: None
% Moisture: NA

# TICs Found: 13
Laboratory Supervisor Approval:

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

- Unknown 3.52 5.6
- Unknown 3.93 130
- C6 alkene 4.10 18
- Unknown 4.27 6.0
- Unknown 5.09 150
- Unknown 5.94 260
- Unknown 6.93 4.6
- Unknown 25.23 10
- Unknown 26.92 5.0
- Unknown 27.36 6.5
- Unknown 29.69 6.7
- Unknown 30.05 18

Unknown 35.13 14

8 1
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: ORO01 Sample Matrix: Soil
Cone. Unit: ug/KG

Client: ES Oak Ridge Work Order No: 816
Attn: Bill Hayden Lab Sample ID: 88081693
Address: 710 S. Illinois Avenue Lab File ID: S0061

Suite F-103 Date Received: 8-08-88
Oak Ridge, Tn. 37830 Date Extracted: 10-18-88

Date Analyzed: 10-27-88
Date Reported: 12-12-88

Project: Duluth ANGB Dilution Factor: None
% Moisture: NA

# TICs Found: 9
Laboratory Supervisor Approval:

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

- Unknown 3.95 160
C7 alkene 5.04 23

- Unknown 5.46 18
- Unknown 5.98 390
- Unknown 7.28 7.1
- Unknown 25.21 5.4
- Unknown 30.04 20
- Unknown 35.13 16
- Unknown 38.20 40

19A8
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: OR001 Sample Matrix: Soil
COConc. Unit: ug/KG
Client: ES Oak Ridge Work Order No: 816
Attn: Bill Hayden Lab Sample ID: 88081694
Address: 710 S. Illinois Avenue Lab File ID: S0060

| Suite F-103 Date Received: 8-08-88
Oak Ridge, Tn. 37830 Date Extracted: 10-18-88

Date Analyzed: 10-27-88
Date Reported: 12-12-88

Project: Duluth ANGB Dilution Factor: None
% Moisture: NA

# TICs Found: 10

Laboratory Supervisor Approval:

V

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

- Unknown 3.91 140
- Unknown 5.44 16
- Unknown 5.90 200
- Unknown 7.28 10
- Unknown 25.21 9.0
- Unknown 26.98 8.5
- Unknown 30.05 21
- Unknown 30.29 17
- Unknown 35.14 18
- Unknown 38.23 100

191;9
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO.: BNA-S-0031-88
QC REPORT NO.: BNA-S-0031-88B
QC REPORT NO.: BNA-S-0045-88
QC REPORT NO.: BNA-S-0045-88B

Analysis of duplicate matrix spike samples for this batch showed,
one recovery and five RPD's higher than EPA QC limits. A pair of spiked
blanks were analyzed and the results showed the laboratory to be in
control.

Analysis of samples 88081692 and 88081694 gave recoveries of two
of the three base neutral surrogates that were much lower than EPA QC
limits. These samples were re-extracted on 10-18-88, past the
expiration of the extraction holding time. Analysis of these re-
extractions showed good surrogate recoveries. The only difference in
results was that dibutylphthalate was found in the original analysis
and not in the re-analysis. The results of the second analysis are
enclosed.

Matrix spikes that were analyzed with the re-extraction were found
to have low recoveries of dichlorobenzene and high RPD's for di and
trichlorobenzenes and acenaphthene. Spiked blanks were analyzed. The
results showed the laboratory to be in control.

1976
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418.1 INITIAL & CONTINUING CALIBRATION DATA

Job No.: OR001 Calibration Date: 8-31-88
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 Ra 0.9999

Project: Duluth ANGB Laboratory Supervisor Approval:

Laboratory Sample No(s).: _ _ _-._ _

88081692-88081700
88081706-88081709

/Continuous

Standard Concentration Absorbance RF /Calibration
/Verification

No. 1 0.59 0.105

No. 2 1.2 0.218 RF = 5.28

No. 3 1.8 0.336

No. 4 2.4 0.446

Cont. Cal. No. 2 1.20 0.221 100%
(88081692-88081696)+QC

Cont. Cal. No. 2 1.20 0.221 100%
(88081697-88081700)
(88081706-88081709)

88-Al-DULUO437 1 1977 CCFM-O03



CC/MS TUNING AND MASS CALIBRATION

Decafluorotriphenylphosphine (DFTPP)

Case No., 123456 Contractor Engineering Scien Contract No. 99999999

Instrument ID 1 Date /i

Lab ID >T1027:D2 Data Release Authorized By.

iz' ION ABUNDANCE CRITERIA %RELATIVE ABUNDANCE

51 30.0 - 60.0% of mass 198 39,19 OK
68 less than 2.02 of mass 69 0.00 OK (0.00) #1
69 mass 69 relatlve abundance 48.39
70 less than 2.0% of aass 69 .54 OK ('.114) I
127 40.0 - 6.0% of mass 198 40.37 OK
197 less than 1.02 of mass 198 0.00 OK
I18 base peak, 100% relative abundance 1 00.00 OK
199 5.0 -9.0X of mass 198 6.27 OK
275 110.0 -30.0% of mass 198 16.17 OK
365 greater than 1.00 of mass 198 1.65 OK C

441 present, but less than mass 443 7,66 OK 0

442 greater than 40.0Z of mess 198 53.53 OK
1443 117.0 -23.0% of mass 442 10.49 OK (19.60) #2

TFIS PERFCR1RACE TUNE APPLIES TO THE It -Value in parenthesis is X mass 69.
FOLLOVING SAMPLES, BLAhKS AND STANDARDS, 12 -Value in parenthesis is Z mass 442.

I-SAMPLE ID I _ LAB ID_ _ _ OATE OFANALYSIS_ImTIME_OFANALYSIS__
50 rg DFTPF I >T1027 _ I 10/27/88_ 1_ 14:45_1

&C(20-1 V, I?__ ___Iip 7~
"lO f~l A 51 12

I q !_ _ _AxI

I (0q, I I Ili~L..J
IL04 50 'I________;9L

FORM V 7185

197'8



File >T1027 D0 ng DFTPP Scan 88
" pk Rb 10. NRM 5.05 min.50 100 150 20

01 E0. . . .J. ..t. . ..t , .. . .... . ...... !? .... 1.4 1 . . ,. 1 10

198

10- "100

9 90

7 -70

60 442 60

77 127 255 50

40/ 40

3 0 30

275 20

a180 4 .h1.K 1 L4 I / 91• 1 1j jL j I . At " 0 '

5 10NO 250 300 350 400

File: 4T1027 Scan : 88 Retn., time: 5.05

mlz Int, m/z Int. Olz Int. I/z Int, mlz Int.

43.10 1.246 92.00 .758 146.95 1.095 192.95 1.213 246.00 1,297
44.00 1.785 93.00 4.026 147.95 1.617 196.10 3.369 255.00 38.336
49.20 .371 96.10 .691 149.15 .674 198.00 100.000 256.00 6.232
50.10 9.230 98.00 2.813 152.95 .842 199.00 6.266 257.90 1.533
51.10 39.195 99.00 2.628 155.05 .943 201.50 .893 264.90 .926
52.10 2.C04 101.00 1.516 156.15 1.533 204.10 2.156 272.90 1.230
55.00 1.331 103.00 .741 156,95 .455 205.10 4.514 274.05 3.251
56.00 1.668 104.00 1.044 160.95 .910 206.10 18.999 275.05 16.170
57,10 3.571 107.00 10.005 165.05 .808 207.10 3.823 276.05 2.762
63.10 1.550 108.00 1.684 165.95 .539 208.10 1.112 276.95 1.533
69.00 48.391 110.00 30.200 167.05 3.925 209.10 .472 281.05 .724
69.90 .539 111,00 3.958 167.95 1.886 211.10 .893 295.95 4,834
73.00 .724 117.00 5,339 175.05 1.331 217.00 4.009 296.95 .556
74.10 3.200 122,05 .623 176.05 .792 217.90 .724 302.95 .623
75.00 5.659 122.95 .825 177,05 1.162 221.00 7,125 323.05 1.583
76.10 2.425 127.05 40.374 177.95 .623 223.10 .960 334.05 1.011
77.10 38.487 128.05 3.268 179.05 2.527 224.00 9.752 354.00 .371
78.10 2.611 129.05 17.972 180.05 1.886 225.00 2.543 364.90 1.651
79.10 2,358 130.05 1,314 185.05 1.516 227.00 3.840 372.00 .842
80.00 2.274 132.15 .707 185.95 9.988 228.00 623 423.00 2.678
81.00 2.628 133.95 .606 187.05 2.830 229.00 775 441.05 7.664
82.00 .977 135.05 1.381 188.05 .472 242.00 .674 442.05 53.529
83.00 1.044 137.15 .674 168.95 .792 244.00 8.034 443.05 10.494
85.90 .640 141.05 2.392 191.95 1.044 245.10 .792 444.05 .859
91.00 1.162 143.05 .623
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Continuing Calibration check
HSL Compounds

Case Hot Calibration Date, 10/27/88

Contractorl ( Time: 15:05

Contract Not Laboratory 10s NS0257

Instrument 10: 1.-Initial Calibration Date' 101M?8

Mlinimum RF for SPCC is Mlaximum I Diff for CCC is X

Compound RF RF X01ff CCC SPCC

H-Nltroso-Dipethylasine .90169 .87491 2.97
2-Fluarophenol 1.15802 1.21392 4.83
bis(2-Chloroethyl)ether 1.11892 .92868 17,00
Phenol 1.41657 1.35680 4.22 0
Phenol-d5 1.22488 1.28661 5.04

Aniline .54193 .61906 14.23
2-Chicrophenol 1.23175 1.26184 2.44
1,3-Dichlorobenzene 1.47535 1.38989 5.79
1,4-Dichlorobeniene 1.40530 1.31521 6.41
Benzyl Chloride - - -

Benzy] Alcohol .72906 .74567 2.28
1,2-Dichlorobenzene 1.32240 1.43902 8.82
2-lethylphenol 1.17367 1.34936 14.97
3-&-4-flethj.lphenol 1.07139 1.31020 22.29
bis(2-chloroisoproVl)Ether 2.15627 2.50651 16.24
MNitroso-Di-n-Propylamine .84050 .72370 13.90
Hexachioroethane .53840 .55448 2.99
Dibrowochloropropane - - -

Hitrobenzene .40312 .40645 .83
Nitrobenzene-d5 .39137 .41557 6.18
2-tiitrophenol .24657 .27773 12.64
Isaphorone .74170 .84469 13.88
bis(&1-Chloroethoxv)methane .49386 M5948 5.19
2,4-0imethylphenol .34849 .40744 16392
Benzoic Acid .29725 .29356 1.24
2,4-Dichlorephenol .56733 .63539 12.00
1,2,4-Trichlorobenzene .36913 .38144 3.33
Naphthalene .94589 .89500 5.38
4-Chloroaniline .36309 .42244 16.34
Hexachiorobutadiene .20283 .22170 P.30
4-Chloro-3-flethylphenal .31360 .35759 14,03'
2-f'ethynaphthalene .56397 .62695 11.17

RF - Response factor from daily standard file at 60.00 mg/I.

RF - Average Response Factor from Initial Calibration Form VI

%Diff - Z Difference from original average or curve

EEC - Calibration Check Compounds (#) SPCC - System Performance Check Compounds ('

Form VII Page I of 3
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Continuing Calibration Check
HSL Compounds

.1 Case Not Calibration Date, 10/27/88

Conttractor' Ae Time, 15:05

Contract Not Laboratory ID' )S0257

Instrument I10f.. Initial Calibration Date, 10I98S

t Minimum RF for SPCC is Miaximum X201ff for CCC is X

Compound RF RF %Diff CCC SPCC

texachlorocyclopentadiene --- -29560 '.34377 -16.26 *

2 ,4,6-Trichlorophenol .42280 .41758 1.23
2,4,5-Trichlorophenal .52897 .53213 .60
2-Fluorobiphenyl 1,27220 1.0216 14.94
2-Chloronaphtholene 1.23784 1.13463 8.34
2-Mitroaniflne .47288 .47140 .31
Diaethylphthalate 1.40629 1,27616 9.25
2,6-Dinitrotaluene .37415 .38642 3.28
Acenaphthylene 1.68918 1.47081 12,93
3-hitroaniline .44557 .45602 2.35
2,4-Dinitrophenel .11898 .11678 1.85 *
Acenaphthene 1.13011 .90785 19.67
Dibenzofuran 1.64131 1.51278 7.83
2,4-Oiritrotcluere .78418 .27376 3.67
4-Nitrophenol .28450 .22553 20.13
Fluorene 1.12850 .98242 21.81
Diethvlphthalate 1.20939 1,01039 16.45
4-thiorophenyl-pherviether .59183 .55402 6.39
4-Nitroaniline .35956 .35521 1.21
2,4,6-Tribromephenal .21023 .22924 9.04
1,2-Diphenylhydrazine - -

Alpha-8HC - -

Beta-BHC' - - -

Gamtua-EHC - - -

Delta-BHC - -

Heptachlor - - -

Aldrin - - -

MNitrosodiphenylattine .40286 .46395 15.16
4,6-Dinitro-2-flethylphenol .10514 - -

4-Bromophenyi-phenylether .21301 .24635 15.65
Hexachlorobenzene .26273 .31606 20.30
Pentachlorophenol .14536 .13951 4.02

R' - hespon5e Factor from daily standard file at 60.00 mg/L

RF - Average Response Factor from Initial Calibration Form VI

W~ff - X Difference from original averaqe or curve

CCC - Calibration Check Comjpounds () SPCC - System Performance Check Compounds (i

Form VII Page 2 cf 3
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Continuing Calibration Check
HSL Compounds

Case Not Calibration Date: 10/27/89

Contractor, A . , Timet 15105

Contract No: Laboratory ID: >S0257

Instrument IC I Initial Calibration Date: IO/*VB

linimum RF for SPCC is laximum 2 Diff for CCC Is I

Compound RF RF %Diff CCC SPCC

Phenanthrene 1.03431 .96381 6.82
Anthracene 1.05155 1.08903 3.56
Di-n-Butylphthalate 1.51956 1.59943 5.26
4,4'-Dibromobiphenyl - -

Fluoranthene 1.19047 1.16418 2.21
Reptachlor Epoxide - - -

Endosulfan I -

4,4'-DDE - - -

Dieldrin - - -

Endrin - - -

4,4'-DDD - - -

Endosulfan It - -

Endrin Aldehyde - - -

4,4'-DOT - - -

Endosulfan Sulfate - - -

Dibutylchlorendate - - -

Benzidine .04023 .13688 240.25
Pyrene 1.56086 1.57352 81
Terphenyl-d14 1.05835 1.13815 7.54
Butylbenzylphthelate 1.03390 1.04490 1.06
3,3'-Oichlorobenzidine .13689 .24532 79.21
Chrysene .99655 1.03981 4.34
Benzofa)Anthracene 1.10407 1.12293 1.71
b:s(2-Ethylhexyl)Phthalate 1.21073 1.25998 4.07
Di-n-octylphthalate 3.40275 2.71179 20.31 #
Benzo(a)Pyrene 1,32098 1.26310 4.38 #
Berzo(b)Fluoranthene 1.60850 1.46084 9.18
lndeno(1,2,3-cd)Pyrene .96800 .62326 35.61
Dibenzo(a,h)Anthracene .87481 1.02042 16.64
Benzo(k)Fluoranthene 1.44370 1.20620 16.45
Benzo(g,hi)Perylene .89761 1.03979 15.84

if - Response Factor from daily standard file at 60,00 mg/L

RF - Auerage Response Factor from Initial Calibration Form VI

%Diff - X Oifference from original auerage or curve

CCC - Calibration Check Compounds (0) SPCC - System Performance Check Compounds ('a)

Form Q1I Page 3 of 3
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SEMIVOLATILE INTERNAL STANDARD ARJEA. SU1MAWY

Lab Name: e/goeeeiS rtc. Contract-.

Lab Code: _ ___Case No.: -'. SAS No.: ____ J,6 No.:_ __

SamleNo. (Standard):_________d__ D

Lab File ID (Standard): -Time Analyzed: %0-O

Instrum~ent ID:______

_jISl(DCB) j!IS2(NPT) JIS3(ANT) I
IARZA#Ir RT X 1 PE A 'T R T A AP EA. RT

I12-HOUR f,-q~~ q watitI STD IW ivLI G~~r ~~ i j~i'i~ Z

IUPPER I( 3%
LIMIT__ (QL at

LOWER I.Ir f. \

IEPASA21PLE III II

0 ~i ej 'F'4 tt AJ (0____ 79 I _____ -j13/L
51 021y&t~p&j p,41 try) 9, I Pi I ? II ~ I.1i.i
b1 031 r8~ C.~ 1 0(jl

io 07 , 4 LO j k.~ 21 139 KO- I..L I iI/a5C. 22
u~' 03 5 tSIC(i.jnV j ('Po P '1.~' i k !2l 11a22 I I/c/l97;) I

___ _1_ r 1 -7,7

Ll 01 ________ (0 _____ 4 ______ 1 ____7_-4 I ______ Io A __ I I ___ ELI

ui "I" I

*12

IS ! ___ __ __ = l, - _________ zan -d II -r __ _ _I_ _ __ _ _ _ _IM +__ _ _ _____

________________ M DT___________ = *Ihh ie e d internal________ s4adI area.____ _____________ _______

* IS1 (ANT) = lc!,h '%-ren-n,-'Z 10WER LIMIT 5 0%~ Of

Intarnal standard area.-

SColumin used to flag intearnal standar4_ azsvalues wils an a stear S:

page - O. 
ff , V-



G~-

SEMZVOLATILE INTERNlAL STANDARD AREA. SUMM~ARY

Lab* Name: ri -eae C ,lC e Contract: 04Y

Lab'Code: _ ___ Case No.: -SAS No.: _____ ____

Sample No. (Standard): 7 ~~ Date Analyzed:_ (04 9 <
Lab File ID (Standard): Time Analyzed:____

instrument ID:J..

I IS4(P!1N) I ~ ISs.(Cm) 1,1JS4(PRY) I I
I-------AREA #1 RT 'AREA ~jRT IAREA Al RT

I12 HOURlljol3()l(?q( .3(oIfc9 --7A
ISTD_ Jlv'' _ 1 1 13(5b 1 ____ 59 ______

I LIMWE 3 W

I NO . I I III

54 0 2 I(;L Z 71 ;,U - 80- I I .

,02 Mol FZ' 1 3;'0 1'A.

C, 0 1 - - 15- I ?t,7 (p - '3"7&-71/'?fij 72)U4 -___ ___

C2__.07C
f7Zf CZ-: C.: ______1 s r

D.1~ 4  C f,7J 50 '

used: t::%~ IS1dr4~ ar var



6 ; W IUNS16 RN MASS CALIBRATION

Oecafluorotrzphenylphosphine (OrPP)

Case No. 00-76 Contractor E86 SCI(9/7/88) Contract No. 99-99-99

Instrument 10 11 Date / Time 9/19/88 11:53

Lab 10 )00919::SC Data Release Authorized By: zA'4... .

1 n/2 ]O1 RBUhRNCE CRITERIA XRELATIUE ABUNDANCE

1 51 130.0 -60.01 of mess 198 45.04 OK
68 less than 2.OX of mass 69 0.00 OK (000) 81
69 emss 69 relative abundance 588S
70 1 less than 2.01 of nass 69 .70 OK (1.197) I1

1 127 1 40.0 -60.01 of ness 198 42,88 OK
1 197 1 less than 1,01 of mass 198 i 0.00 OK
1198 1 base peak, 1001 relative abundance 1 100,00 OK
1199 15.0 - 9.01 of mass 198 7.05 OK
1 275 :10.0 -30.01 of nass 198 22.23 OK

1 365 1 greater than 1.00? of mess 198 i 1.04 OK
: 441 present, but less than mess 43 8.82 OK

42 1 greater than 40.61 of nass 198 66.68 OK
1 3 :17.0 -23.01 of nass 442 12.50 OK (18.75) 12

THIS PERFORiANCE IUNE APPLIES TO TH[ 11 -Ualue in parenthesis is I mass 69.
FOLLOIN* Sf1PLES, BLANKS RHO SIRNOARDS. 1? - Ualue in parenthesis is I mass W1?.

1_SfiPL[ 10 1 LAB 10 I 1Ofifff RNLVSIS I M111E Of ANALYSIS 1

W1R ILDA1 )eSa3 -1 i~2 ~ i

I I I
I __ _ _ _ _ _ _I I ... .I __ _ _ _ _ _ _I I

I 8I _ _ I ____ 7_ 8I I I
I ________I___________ I ________ ________

I I " I

II I I

I I
- ________I____________ U________!0_______I __ _ __ __19_ __ _ __ __ _



File >00919 50 ns OFTPP Scar, 92
Bpi, ib 10ci. URII 4.60 min.

50 10ci 10ll ~ 250 30 3 400

19e
10 -100

9 -90

442
770

69

60 \ 60

4C 40

30- 30o
275

ic]141 9' I 10

'o" 1.). '10 .... 3W * 400____________

50 100 10 200 250 30 350 40

rile: )D0919 Scan 1: 92 Retn. time: 4.60

n/z lot. M/z Int. fl: Int., M/Z nt. n/Z Int.

C IO1 3,079 83.05 2.009 127.00 42.87i 181.00 .88? 226.95 3.71
U3.10 3.993 83.95 .731 128.00 3.680 185.00 1.2S3 228.95 .88?
15,00 :?83 85.05 I.514 129.00 18.659 186.00 11.13 211.06 9,395
50.0 11.900 91.05 1.46 130.9S 2.111 187.00 2.766 2M5A0 1.122
51.10 45.012 93.00 4,828 133.9S .678 188.90 .705 245.90 1.018
55.10 3.47 96,00 1.1?1 135.95 .861 192.00 .835 255.00 40.136
55.95 2.40 97.1 1.566 140.95 2.009 196.00 2.309 255.90 5.506
57.05 7.098 98.00 2.975 H43.05 .626 198.00 100.000 258.00 2.323
59.05 .783 99.00 2.89? 117.95 13592 199.00 7?06 261.90 .757
63.05 1.487 101.00 2.035 149.85 .339 201.40 .418 274.00 3.105
68.9S 58.84? 103.90 1.122 154.05 .548 203.95 2.319 275.00 22,234
69.95 .70 105,00 1,070 15.0S .88? 201.95 3.810 276.00 2.319
71.05 1.43 107,00 11.I52 1I6M0 1.611 205.95 21.11? 276.95 1.43
H3A0 1,801 108.00 1.461 160.05 .992 207,0 U.32 283.05 .522
73.95 1C019 109.10 1.096 161.05 .783 207.95 1,070 295395 4.228
74 % 7 - IM~l .M 30.3S 1 S.0 7fli i ccj .szz SC 2 . 1, 07A
76.05S 1.983 111.00 U.36 167.00 2.919 210.05 .414 364.95 1,041
77.05S 40.162 11S.00 A3S 168.00 1.77 211.0S .678 421.00 .441
7805 2.427 116.00 .73 173.90 .757 216.9S 4.123 122.60 .261
79.05 3,706 117.00 6.811 M AO,0 1.0ii 220.9S 5.193 111.05 8.820
80.05 1.957 122.00 .913 176.90 .73i 222.95 1,17 442.0 66.675
81,05 4,097 123.00 1.6)0 178.90 3.15 221.05 10.177 443.05 12,500
M2I 1 .7122 121.00 .809 180.00 1.801 225.05 2.71

19P6



File >D0919 197.7-198.? amu.
50 n9 DFTPP

40EIP

360 90

80

280c 70

a40C 60

1600 .40

120CC 30

80: 20

40 .10

3. 1 3,' 4.0 4. 4.4 4, 4,8 5.0

19R7



Continuing Calibration Check

HSL Compounds

case No:; Calibration Date:. 09/19/88

Contractor: Tine: 12:19

Contract No: Laboratory 10: )[5623

lnstrunent 10: Initial Calibration Date: 09/19/8

mlinimum IF for SPCC is maeximum I Dift for CCC isI

Compound r IF 10iff CCC SPCC

H-Mitroso-Dinethylamint .97318 1,07635 10.60
2-rluorophenil ).1971B 1.31751 10.05
bis(2-Chloroethyl~ether 1.?2380 1.10218 18.66
Phenol 1.60763 1.81S62 12-91 *1

Phenol-dS 1.1321 1.5032 6.11
Aniline 1.25111 1.1815? 5.56
2-Chlorophenal 1.33131 1.4093 6.73
1,3-Dichlorebenzent 1.39328 1.50763 8.21
1,4-Dichlorobenzene 1.25213 1,39931 11.75
Benzyl Chloride -

Benzyl Alcohol .15892 .00678 95,7
1,2-Dichlorobenzent 1.30329 1.39213 6.84
2-llthylphenol 1,04027 1.19110 11.57
3-8-4fethylphenol 1.11935 1.31529 20.19 (Conc-50.00)
bis(2-chloroisopropyl)[ther 2.65691 MOM81 12.91
M-Mitroso-Di-n-Propylaiine 1.23303 1.13311 8,08
Hexachlorcethant .58509 .57984 .90
0xbrwmochloropropant - -

Nitrobenzent .50051 .52136 M?1
Nitrobenzent-dS .10361 M1199 9.51
2-Nitrophenol .22071 .23327 5.68
Isophorone .89798 .92251 2.7
bis(2-Chloroethoxy)nethant .49629 .53830 8.47
2,4-Dimethylphenol .31275 .27932 18,51
Benzoic Acid 128271 .21926 11.84
2,i-Dichlorophenol .2903S .3211 10.72
1,2,41richlorobenzene .32161 .33966 5.60
Naphthalene M8665 .92501 9.26
1-Chloroanilint .39615 .10815 3.03
Nexachlorobutadient .18867 .1972? M.6
1-thloro-3-tlethylphenol .33811 .37759 11.68 f

2Ilethylnaphthalene .1M7 .55090 10.91

IF - Response Factor from daily standard file at 25.00 ,ig/L

IF - Average Response factor from Initial Calibration form Ul

Zfliff - I Difference from original average or curve

CCC - Calibration Check Compounds (*t) SPCC - System Performance Check Compounds 014)

19 ~ Form Ulf Page I ot 3



Continuing Calibration Check

HSL Compounds

Case No: Calibration Date: 09/19/48

Contractor: line: 12:19

Contract No: Laboratory 10: )t5623

Instrwent 10: Initial Calibration Date: 09.'9/88

Mi'nimum RF for SPCC is M~aximum I Diff for CCC is I

Comipound Rf RF 10iff CCC SPCC

Hewchlorocyclopentadiene M325 M3381 .36
Z,i,6lrichlorophenol .31771 .37594 18.33
2,i,S-lrichlorophenol .31050 .37591 21.08
2-riuorobiphenyl 1.02332 1.09018 6.53
2-Chloronaphthalent 1.06731 1.21139 13.50
2-Hi troaniline .60841 .65928 1.67
Dinethylphlbalate 1.15185 1.33718 16.09
2,6i-Dinitrotoluene .37240 A4138 11.27
Ricenaphthylent 1.13231 1.67392 16.87
3-Nitroaniline .61161 .63107 3.67
2,i-Oirntrnphenol 1222 .12281 12.13 a
Rcenaphthene 1.00882 1.17692 16.66
Bibenzofuran 1.18105 1,55024 1.46i
2,4-Dinitrotoluene .35%1 .39115 11.29
4-Hitrophenol .56571 .31555 11.22 *

fluorene 1,16382 1.3199? 13.42
Diethylphthalate 1.29579 1.49881 15.67
i-Chlorophenyl-phenylether .17028 .53867 11.51
i-Nitroaniline .35809 .39517 10,14
2,4.6-1ribromophenol .1817 .15062 10.35
1 ,2-Diphenylhydrazine. - -

Alpha-BHC

beta-BHC

Del ta-8HC . -

Heptachlor - -

Rldrin
M-Nitrosodiphenylamne .39351 .4714 19.81
4,6-Oinitro-2-tthylphenol .12828 .109S2 11.62
i-8romophenvl-phenylether .20837 .21622 3.77
Nexachlorobenzene .28398 .79191 2.80

Pet ~1r.19069 199 2i.01

tr -Response factor from daily standard file at 25.00 'mg/L

-r Ruerage Response factor from Initial Calibration frm UI

10iff - I Difference from original average or curve

CCC - Calibration Check Comipounds(' SPCC - System Performance Check Compounds()

1 9 form Ulf Page 2 of 3



I
Continuing Calibration Check

HSL Compounds

Case No: Calibration Date: 09/19/88
--..... .... .........

Contractor: line: 12:19

------------- ................ .... ..... .... ..

Contract No: Laboratory ID: )rS23

lnstrtinent 10: Initial Calibration Date: 09/19/88

Mlinimn r for SPCC is hlaximum X Diff for CCC is I

Compound Tr Rf Difl CCC SPCC
.........---................................ 

..........

Phtnanthrene .9670 .9?780 6,6?
Rnthracene .92993 1,06850 1,90
Dz-n-eutvlpht1alate 115656 1.31t? 10.81
4,1'-Oibromobiphenyl 1.36378 1.48760 9.08
Fluoranthene 9960S 1.09183 9.92
Heptachior Epoxide
Cndosulfan I
4I,'-DOC

Dildrin
Endrin
4,4'-DDD

Endosulfan 11 -

Indrin Rldehyde

Indosulfan Sulfate

Dibutylchlorendate
Benzidine .21202 .05534 73.90
Pyrene 1.43618 1.31088 8.71
ferpheny]-dl 1.01113 ,87917 13.02
ButylLenzylphthalate 1.0I73 1.038?? 2.0?
3,3"0 chlorobenzidine .22856 .15299 33.06
Chrysene 1.17468 1.12241 1.45
Benzo(a)Rnthracene 1.26941 1.10503 12.26
bis(2"1thlheryl)Phthalate 1259 1.31705 1.55
61*n-octylphthalate 2.16859 2.87050 16.28 *
Benzo(a)Pyrene 1.06996 1.1)869 1.55 0
Benzo(b)Fluoranthene 1.46S71 1.39182 181
Indeno(1,2,3-cd)Pyrene .70560 .468)5 33.65
Oibenzo(a,h)Rnthracene .61885 .59217 8.71
Benzo(k)fluoranthene I0OS83 1.1A ? 17.78
Benzo(g,h,:)Perylene .9832 .38213 23.26

--.--.---.---.. . .. ..... ....... ............. .. ....

RC Response ractor fron daily standard file at 25.00 ng/L

"r - Ouerage Response factor from Initial Calibration forn Ui

101ff - I Oifference fron original average or curve

CCC - Wlibration Check Compounds () SPCC - System Performance Check Compounds ()'

Form Ull Page 3of 3
190



8B
SEMIVOLATILE INTERNAL STANDARD AREA SU12IARY

U Lab Name: Contract:

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

EPA Sample No. (Standard): Date Analyzed:

Lab File ID (Standard): Time Analyzed:

Instrument ID:

- jIS1(DCB) I 1IS2(NPT) I 1IS3(ANT) I
AREA I RT AREA # RT AREA # RT

I12HOUR q_ _110( /qjJI~)U), I-~m1 STD_ If~7 11 i.

I UPPER,
LIMIT_ lJJd1O 30~/ 0 i

1= II .....___LOWE---
ILIMIT_ ?___ ___

IEPA S.IMPLE I
NO. I

65635 0 1 I '

0,1,061_ 1-
071I
08 I09 I _ , _
91 _ _ __ _ 1 F__ __ _ _ _ I _ _ _ _ _ _ _I_ _ _ _ _ _
06. o___ I ___I ___ __1___

121

"" 1 4 1
151

~161

2011

221 ..... I
SIS1 (DCB) = 1,4-Dichlorobenzene-d4 UPPER LIMIT =+ 100% 0--t IS2 (NPT) - Naphthalene-d8 internal standard area.EIS3 (ANT) = Acenaphthene-d8 LOWER LIMIT =-50% of{ :" "internal standard area.+7,

11' Column used to flag internal standard area'values with an asteri ,01page ___f _f 199i
1_FORM_ 

Vill SV_ I

I 12ii• I IIII __ __ __lil_ __ __l ___III_ _ __ _ ___lII_ __ _ __ _

17J__ ___ __ I___ __ __I _ __ _ __ _I I _ IIII I __ IIi____ I !_I
!
_ !_



8C- . SEMIVOLATILE. INTEANAL-STANDARD AREA SUMMARY i

Lab Name: Contract:_________

Lab ._Code: Case No.: SAS No.: SDG No.:

:, 'EPA, Sample .o. (Standard): Date Analyzed:

Lab File ID (Standard): Time Analyzed:

instrument ID:

IS4(PHN)-f IIS5(CRY) I JIS4(PRY) I
AREA #1 RT f AREA #1 RT I AREA # RT 1

I 1 00R1-ifr

STD I =

UPPER II___ 3j~-== === I u! uB = n l=-=,l u = i = = --_-=u=LIMIT_ 1.2 I tI • .

LIMIT_. P- _rIA.

IEPA SAMPLEI I 1 1
I NO.EV3 i .2 •%7 ,70 -O I

I I I,-------------------------!

06 I I ... I
071 I I &
081 I " I I
o31 __ _ _II_ _ I_ I _ _

051I 1 _____V I___ I .I Ji___
061 I __ _ _ _I__ _ 1 ___.II __ _

07 _ __ __ _ I __ _ _ _ _ _ _I __ __,_

01 ____ 1I I___ _ __ _

1.1 I__ _ 1t,_ _ .II_ _ _ I_ _ _ _I_ _

121 1 I _

161 _ _ _ _1~I_ _ _ _ _ _I_ _

181 _ _ _ 1_ _ _ 1_ _ I_ _ _ I _ _ _

201 _ _ _ _II_ _1_ _ I _ _

211 J__ _ _ _ __ _ _ _ _ _ __I I_ _ _ _1_ _ _ _ __I _ _ _

22 1 1 1_ ,
IS4 (PHN) = Phenanthrene-di0 UPPER LIMIT = + 100%
IS5 (CRY) Chrysene-d12 of internal' standard are'0
IS6 (PRY) v Perylene-d12 LOWER LIMIT - - 50%

of internal standard area

, Column used to flag internal standard area values with an asteri ?

page of 1IIi~99 -R VIII o iisv-2



VL -IE- 'CNTNING -CALIRIO CHC

t4~a~ ________________ Contract,:_ _ _

Iii LabCod: ___C~ti, --Nbz __ SAS No.: -

IntstruetI:ABPK Callbrati DaAq):/1/

--LA& TILE-:ID:4748 I 'i't. C41-1b. bat e() _8/I/

COmPouND, RRF RRFt5O %

Btezy1 d-hor-id - .0 0. 17 -15. 75
bis (2-dchdrdetho6xy_)

znthafie__________ 0).04 NA
bis (2-ch6oritro' !0.26

_____ .21 1.15 5.14
Br-aifioichloromethahe_. 3.56 3 3. 54

Bi~n~{r'_____________ 1.20 1.12 6.66
Birnrneh~ne- 0 18 0. 20 -12. 74

Car-bcn tetrachloride 3.1 2.? 6.49
S ERR ERR

Chorfbnze _ ______ 11 1.33 --1.3()
Chi &'oetharne ______ 0.3? 0). 39 -o. 37 -
C or1 aro_+_ot-__ 4.53 4.26 5.97
1-Choirhex:ani=_____ o.92 6. 86 6.qP8
2"Chlor-oethy1 vinyl ether_- 0.04 NA
Chloromethane__-_____ 0- ). 22 0.32 -41.88

CIooehimethyl ether,_ 0-.17 NA
o_,, . p hooo1tn 3.99 3.54 311.41

fill a',rorethane __ 3.57 3.46 3. .2 0
Di bromometha ne- ___ 2. 98 2.61 12.37T
~._Dichlor-obenzene 2.35 2.30 2. 09'-
1.3_-Dichlorcibenzene 1.97 1.95 1.15
1.!4--r- h -, os-ben:ze____ 2.3S 2. 23 6.35
Di chl orodi {, 1 Lormetharne 0.54 NA
1 , _D-ic'~roe-'-hane____ 2.15 2. 02 6.14
1, 2Di chl oroethane______ 2.2 5 2.35 -. 5
1,1D-ichlorboethylehe___ 2.28 2.09 8.58
trans_1,2_ dichldroethylene 1.64 1. 60 2.32
DithlbomethAne ______ 6.37 3.32 47.81
1,2-Dichlropr-opane.- 2.06 1.81 12.27
1,3_.Dich1or'opropy1L-ne 4.60 4. 0 11.65
1, 1,2,2 Tetrach I r-bth-ane_ 6. 94 6.75 2. 72

,1,,2_-T te-athiorothane_ 3.6i :2.98) 17.54
Tetr-achbr-thy er-------- 6.94 6.75 2.7 7

1,11Tr~h~roeh ___ 2.21 2.13 :384
1,12_Tr-ich1oetha____ --- 4. 60 4.07 11.55

l ricM r~cethyl1ne___ __ 3.97 3.87 2.56
ur-- 1.0 1.7 1.4

Tih'ppn 3.59 3.11 !!.2o
'l. thlrw-ido 4 .9 0.7 424



V

VOLATTJ C ;l NUI t CA Llb P\A T:IN ZHEtfK

LAbN& f :NOGINEEROING, SCIE NE --' ---- -----

LAb, -Cbdder- ____Case lNo.:. ___SSN. SD, No.:

fnhttt;Wn~if .C __ --a libr Ati on D~te(t),: 8/I/8

COMF~JUNb RRF RRF5C0. %T)

______4.25 t . 05 -28. 34
_ ______ 4.97 4.74 -4.70

i~Dih~r'ben~~e3. 48 3. IF -8. 95
.3 Di ch orobehzene 3.j91 3.53 -9.57

_.Dichoobbn~ehL Z. .65 3.24 -11. 30
LEthvi P-, t~ ne -------_ 3.06 2.95 -:3.71
ToMl~t~NI_________ 3.61 3.46 -4.31

XyI':? ______ 1.5 950 -18.44



L
T Z'- ZZONT1r TTrON CHECK

~b~aii U - - 7 Cbtntr-act- __

LAB- FLE TI)-6 '67 - Iit Ta DTb. Dts)8/f

OiOIDRFRF RRFSO' %

3sJ. (2-ahorobthoxy-) ~c8 C.1 12
______________________ *04 100. no

-~ o . 26100m 00
61nben_____ 1.21 U.92 2-. 72

1 - modi"h~ 1~mt~ 3. 56 3.27 8.06
SFonicaorm________ 1. 20 1.10 865;

~r~l)~6i6 it,1 0. 23 -26.78

f:-rbdn tetrchloiide 3.1 j8 2.84 1 (. 57

jor 3t~ c C R

0. 4S -4.

__hore -. v Q.73 '20. 25
-Ch iorct-r'vAt vintyl0 04 N

dro filet-F!7 -;l I)v eb-r_ 0. 17 N
f, P~ ~'~ h ~C.L" '' . 7 20.56

9__ 2..39S I

.2 2.2. 19 6.52
-D . vl--berne 1 . ',7 1 .85 6..25

4 Di Pch~lib r,,.! _____ 2. :86 2. 05 13.63
-1)] 0 06C 12 '10.rmt C54

1 Dic hl oroth n__ _ 2.1 1.88 12.597
'- Dic h I r veth arte___ 2.25 2.18 .3T
1 DichJ orothylene 2.28 2. 00 12. 52

:ra~ts.1,'2 dicli,,r-o(thyl1FneL 1.64 1.35 172
ch~roethr6 -637 3.37 47.17I Dchop-Qne____ 2.06 1.7t6 14. 42

* ncric o plene____ 4.60 3 .47 24.66
2, T-tt'chl oroethane_ 6.9':4 6.32 6.91

1, T7etrachl brbeth~n( _ 3.61 2.59 28. 20-
' h ~-cty-Lnn, 6.9c4 61.32 86
~,._rchl 101-7 be__e 2.21 2.01 9i.27

P 1 ~~ 4 4.60 ... 21.2
3.9 3h'.SO 4.4 1
4 -. 90 1.62 -14.86

nvth~i _ _0.1 0.86 5.78

1995



~T14L_ON INUP 'AL1'A -ION -CHECK2

CAd~ _t_ Ci§ N. __5 __S 0)S -No.: ____SDG No..

IlbEI: Rki tO 66-- ____ S*lc4IA / g/'

-4 -._ .5 643 -38. 14
]rbrz -4.~?? 5.16 .

2_-Di chi. rben- enr., 3. 4E 2.68 -23.12
3.91 2.9 -23.62

i ____obizn 3. 658. -22. 39
hyl m 306 3.04-e5

7, 6ta 1__ 3. 3. 47 -%. 7
1 65 S. io 2-v 0
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E S 60 BANCROFT WAY
BERKELEY, CALIFORNIA 94710

ENGINEERING-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 are the analytical reports for the soil sample received

by this laboratory on 8-31-88.

Sample Preparation Data

Laboratory Client Date Date* Date Date*

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

88092223 DANGB-2BHI-SS6-15-17' BA-I 8-30-88 10-20-88
88092223 DANGB-2BHI-SS6-15-17 CD-F 8-30-88 10-20-88
88092223 DANGB-2BHI-SS6-15-17' CR-F 8-30-88 10-20-88
88092223 DANGB-2BHI-SS6-15-17" PB-F 8-30-88 10-26-88
88092223 DANGB-2BHI-SS6-15-17 418.1 8-30-88 9-22-88 9-23-88

88092223 DANGB-2BI1-SS6-15-17' MOIS 8-30-88 9-09-88
88092223 DANGB-2BHI-SS6-15-17' 8010 8-30-88 9-09-88' 9--11-88
88092223 DANGB-2BHL-SS6-15-17- 8020 8-30-88 9-09-88 9-11-88
88092223 DANGB-2BHI-SS6-15-17" 8270 8-30-88 9-10-88 10-20-88
88092224 DANGB-2BH1-SS7-22-24" BA-I 8-30-88 10-20-88
88092224 DANGB-2BH1-SS7-22-24' CD-F 8-30-88 10-20-88
88092224 DANGB-2BH1-SS7-22-24' CR-F 8-30-88 10-20-88
88092224 DANGB-2BHI-SS7-22-24" PB-F 8-30-88 10-25-88
88092224 DANGB-2BH1-SS7-22-24" 418.1 8-30-88 9-22-88 9-23-88
88092224 DANGB-2BH1-SS7-22-24" MOIS 8-30-88 9-09-88
88092224 DANGB-2BH1-SS7-22-24" 8010 8-30-88 9-11-88 9-09-88
88092224 DANGB-2BII-SS7-22-24" 8020 8-30-88 9-11-88 9-09-88
88092224 DANGB-2BHI-SS7-22-24" 8270 8-30-88 9-10-88 10-22-88

If applicable

88-A1-DULU0709 1 1 9q9 CL-FM 1
A SUBSIDIARY OF THE PARSONS CORPORAT! )N



E S 0 BANCROFT WAY
BERKELEY, 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.

88092225 DANGB-2BH2-SS4-14-15' BA-I 8-30-88 10-20-88
88092225 DANGB-2BH2-SS4-14-15' CD-F 8-30-88 10-20-88
88092225 DANGB-2BH2-SS4-i4-15' CR-F 8-30-88 10-20-88
88092225 DANGB-2BH2-SS4-14-15' PB-F 8-30-88 10-17-88
88092225 DANGB-2BH2-SS4-14-15' 418.1 8-30-88 9-22-88 9-23-88
88092225 DANGB-2BH2-SS4-14-15' MOIS 8-30-88 9-09-83
38092225 DANGB-2BH2-SS4-14-15" 8010 8-30-88 9-11-88 9-09-88
88092225 DANGB-2BH2-SS4-14-15' 8020 8-30-88 9-11-88 9-09-88
38092225 DANGB-2BH2-SS4-14-15" 8270 8-30-88 9-10-88 10-20-88
88092226 DANGB-2BH2-SS5-20-22" BA-I 8-30-88 10-20-88
88092226 DANGB-2BH2-SS5-20-22" CD-F 8-30-88 10-20-88
88092226 DANGB-2BH2-SS5-20-22" CR-F 8-30-88 10-20--88
38092226 DANGB-2BH2-SS5-20-22" PB-F 8-30-88 10-25-88
88092226 DANGB-2BH2-SS5-20-22" 418.1 8-30-88 9-22-88 9-23-88
88092226 DANGB-2BH2-SSS-20-22" MOIS 8-30-88 9-09-88
88092226 DANGB-2BH2-SS5-20-22" 8010 8-30-88 9-10-88 9-11-88
88092226 DANGB-2BH2-SS5-20-22" 8020 8-30-88 9-10-88 9-11-88
88092226 DANGB-2BH2-SS5-20-22" 8270 8-30-88 10-29-88 11-02-88
88092227 DANGB-2BH2-SS6-24-25" BA-I 8-30-88 10-20-88
88092227 DANGB-2BH2-SS6-24-25" CD-F 8-30-88 10-20-88
88092227 DANGB-2BH2-SS6-24-25" CR-F 8-30-88 10-20-88
88092227 DANGB-2BH2-SS6-24-25" PB-F 8-30-88 10-20-88
88092227 DANGB-2BH2-SS6-24-25" 418.1 8-30-88 9-22-88 9-23-8
88092227 DANGB-2BH2-SS6-24-25" MOIS 8-30-88 9-09-88
88092227 DANGB-2BH2-SS6-24-25" gO0o 8-30-88 90 ^  9- I 1-.
88092227 DANGB-2BH2-SS6-24-25" 8020 8-30-88 9-10-88 9-11-88
88092227 DANGB-2BH2-SS6-24-25" 8270 8-30-88 9-10-88 10-22-88

* If applicable

88-AI-DULU0709 2 CL-FRM01
A SUSSIOIARY OF THE PARSONS CORPORATION 2000



ENGINEERING-SCIENCE INC. PAGE 1

12/09/88

L ANALYSIS REPORT

)JORK ORDER NUM4BER: 937
108O NUMBER : ZB0000000440 APPROVED BY _____________

21ORK ORDER DATE : 09/01/88 Lob Supervisor

!EPORT DATA: CLIENT DATA:
AS OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB C 134)
710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
1OAK RIDGE, TN 37830 OAK RIDGE, TN 37830

alILL HAYDEN

# OF REPORT COPIES: 1

:ONTRACT / P0 # :OROO1

'ONTACT BILL HAYDEN

(615)-481-3920

ASK: 2, UNITS: mg/Kg

DANGB,2BH1,SS6, DANGB,2BHl,SS7, DANGB,2BH2,SS4, DANGB,2BH2,SS5, DANGB,2BH2,SS6,

15-171 22-24' 14-15' 20-22' 24-25'
EST COMPOUND 88092223 88092224 88092225 88092226 88092227

-ACID DIG SOIL NA NA NA NA NA
iARIUM 67.5 44.5 62.1 94.1 25.4

.ADMIUM 8.6N 7.8N 8.4N 6.3N 7.9N
CHROMIUM 30.3 34.6 28.4 24.8 24.9

i'EAD 4.7 4.5N 11.3 4.1N 2.9

INDO Not Detected

1A- 'Not Analyzed

1 2001



ENGINEERING-SCIENCE INC. PAGE 2
12/D9/88

ANALYSIS REPORT

IRK ORDER NUMBER: 937
IB NUMBER ZBOOOOOO0440 APPROVED BY ______________

)RK ORDER DATE 09/01/88 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
AK RIDGE, TN 37830 OAK RIDGE, TN 37830
!LL HAYDEN

OF REPORT COPIES: 1

ONTRACT / PO # OR001
INTACT :BILL HAYDEN

(615)-481-3920

*SK: 3, UNITS: mg/Kg

DANGB,2BHl,S56, DANGB,2BHI,SS7, DANGB,2BH2,SS4, DANGB,2BH2,SS5, DANGB,2BH2,SS6,
15-17' 22-24' 14-15' 20-22' 24-25'

--ST COMPOUND 88092223 88092224 88092225 88092226 88092227

18.1 PETROLEUM HYDROCARBONS 010 16 <10 NT <10
MOISTURE 7.9 8.9 9.4 7.8 7.9

- Not Detected

7- Not Tested

2002



ENGINEERING-SCIENCE INC. PAGE 3
12/09/88

- ANALYSIS REPORT

,.'RK ORDER NUMBER: 937
3 B NUMBER : 280000000440 APPROVED BY _____________

VORK ORDER DATE :09/01/88 Lab, Supervisor

REPORT DATA: CLIENT DATA:
IS OAK RIDGE/DULUTH ANGS ES OAK RIDGE/DULUTH ANGB ( 134)
710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
.nAK RIDGE, TN 37830 OAK RIDGE, TN 37830
IILL HAYDEN

#OF REPORT COPIES: 1

ONTRACT / PO # : DRO01
-.ONTACT : BILL HAYDEN

(615)-481 -3920

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

DANGB,2BH1 ,SS6, DANGB,2BH1,SS7, DANGB,2BH2,SS4, DANGB,2BH2,SS5, DANGB,2BH2,SS6,

15-17, 22-24' 14-15' 20-22' 24-25'
EST COMPOUND 88092223 80248092588092226 8022

~EZLCHLORIDE ND ND NO NO ND

IS (2-CHLOROETHOXY)METHANE NO ND NO NL) ND

.IS (2-CHLOROISOPROPYL)ETHER ND ND ND ND ND

BROMOBENZENE ND ND ND ND ND

_ROMCOOICHLOROMETHANE ND ND ND ND ND
ROMOFORM ND ND ND ND ND

tsROMOETHANE ND ND ND ND ND
CARBON TETRACHLORIDE NO ND ND ND ND

HLORACETALDEHYDE ND ND ND ND ND

HLORAL ND ND ND ND ND

CHLORO8ENZENE NO ND ND ND ND

CHLOROETHANE ND ND ND ND ND

HLOROFORM 0.448 1.48 1.78 0.438 0.338
-CHLOROHEXANE ND ND ND ND ND

2-CHLOROETHYL VINYL ETHER ND ND NO NO ND

i-HOROMETHANE ND ND NO NO ND
1 HLOROMETHYL MEfHYL ETHER ND ND ND ND ND

HJLOROTOLUENE ND ND ND ND ND

DIBROMOCHLOROMETHANE ND ND ND ND ND

IIBROMOMETHANE ND ND ND ND ND

2-DICHLOROBENZENE ND ND NO ND ND

1,3-DICHLOROBENZENE ND ND ND ND ND

1,4-DICHLOROBENZENE NO ND ND ND ND

SICHLOROOIFLUOROMETHANE NO ND ND ND ND
,1DCLREHNEN DN DN
1-DICHLOROETHANE ND ND ND ND ND

1 ,1-DICHLOROETI4YLENE ND ND NO ND ND

RANSI,2DICLORETHYLENE MD ND ND ND ND
"91CHLOROMETHANE 218 2.13 1.58 3.28 1.98
1,2-DICHLOROPROPANE ND ND ND NO ND

ND - Not Detected

2003



ENGINEERING-SCIENCE INC. PAGE 4
12/09/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 937

DANGB,2BHl,SS6, DANGB,28Hl,SS7, DANGB,2BH2,SS4, DANGB,2BH2,SS5, DANG8,28H2,SS6,
15-171 22-241 14-15' 20-22' 24-25'

ST COMPOUND 88092223 88092224 88092225 88092226 88092227
--------------------------------------------------------------------------------..............

3-DICHLOROPR0#YLENE ND NO ND NO NO
1,2,2TETRACHLOROETHANE ND ND ND ND NO
1,1,2-TETRACHLOROETRANE NO ND ND ND ND
TRACHLOROETHYLENE ND NO NO ND ND
1,1-TRICHLOROETHANE ND ND NO ND ND
1,2-TRICHLDROETRANE NO ND ND ND ND
ICHLOROETHYLENE NO ND ND ND ND
ICHLOROFLUOROMETHANE NO NO ND ND ND
ICHLOROPROPANE ND ND ND ND ND
NYL CHLORIDE NO NO NO NO ND

*Not Detected

2004



ENGINEERING-SCIENCE INC. PAGE5
12/09/88

ANALYSIS REPORT

FORK ORDER NUMBER: 937
'08 NUMBER : ZBOO00000440 APPROVED BY _____________

WORK ORDER DATE :09/01/88 Lab Supervi soi

EPORT DATA: CLIENT DATA:
S OAK RIDGE/DULUTH ANGB ES OAK 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
ILL HAYDEN

# OF REPORT COPIES: 1

IONTRACT / PO # :OR00l
LONTACT :BILL HAYDEN

(615)-481-3920

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

DANGB,2BH1,SS6, DANGB,2BHl,SS7, DANGB,2BH2,SS4, DANGB,2BH2,SS5, DANGB,2BH2,SS6,
15-17' 22-24' 14-15' 20-22' 24-25'

EST COMPOUND 88092223 88092224 88092225 88092226 88092227

OENZENE 2.8 ND NO 0.43 ND
HLOROBENZENE ND ND ND ND ND
~,2-DICHLROBENZENE ND NO ND ND ND

1,3DICHLOROBENZENE ND NU ND ND ND
,4-DICHLOROBENZENE ND ND ND ND ND

THYL BENZENE ND 0.44 NO NO NO
fOLUENE 200 1.7 ND 4.0 11
XYLENES ND ND ND NO ND

NO Not Detected

1 2~05
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CASE NARRATIVE
EPA METHOD 8270 ANALYSIS

SAMPLE NO(S).: 88092223-88092227
WORK ORDER NO.: 937

These soil samples were received at the ES Berkeley Laboratory
on 8-31-88. They were received cold and intact.

8270 analysis of matrix spikes showed recoveries for some of the
spiked compounds that were higher than EPA QC limits in the MS.
Several RPD's were also higher than EPA QC limits. Spiked blanks
were analyzed. Results showed several recoveries and RPD's that
were outside EPA QC limits. Since nu target compounds were found
in the samples associated with these matrix spikes, these high
recoveries and poor precision should not adversely affect the
sample results.

When samples 88092223 and 88092226 were first analyzed, two or
more surrogate spike recoveries were outside of EPA QC limits.
These samples were re-extracted out of holding time. Results for
sample 88092223 did not change; this indicates a matrix effect.
Surrogate spike recoveries for sample 88092226 were good in the
second extract.

The first analysis of sample 88092224 resulted in low area counts
for one or more internal standards. The sample was re-analyzed.
Area counts for all internal standards were within EPA QC limits
in the second analysis.

88-Al-DULU0710 1 2010 CN-FRM02



ENGINEERING-SCIENCE INC. PAGE 1

12/09/88

ANALYSIS REPORT

WORK ORDER NUMBER: 937

JOB NUMBER ZO000000440 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)

3-710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

OAK RIDGE, TN 37830 OAK RIDGE, TN 37830

BILL HAYDEN

U OF REPORT COPIES: 1 /-

CONTRACT / PO # : ORO01

CONTACT f BILL HAYDEN
(615)-481-3920

TASK: 2, UNITS: mg/Kg

DANGB,2BHI,SS6, DANGB,2BHl,SB7, DANGB,2BH2,SS4, DANGB,2BH2,SS5, DANGB,2BH2,SS6,

15-17' 22-24' 14-15' 20-22' 24-25'

TEST COMPOUND 88092223 88092224 88092225 88092226 88092227

ACID DIG SOIL NA NA NA NA NA

- BARIUM 67.5 44.5 62.1 94.1 25.4

CADMIUM 8.6N 7.8N 8.4N 6.3N 7.9N

CHROMIUM 30.3 34.6 28.4 24.8 24.9

LEAD 4.7 4.5N 11.3 4.1N 2.9

D Nt Detected

1 2011

n I • m | m n



ENGINEERING-SCIENCE INC. PAGE 2

12/09/88

ANALYSIS REPORT

ORK ORDER NUMBER: 937

OB NUMBER 280000000440 APPROVED BY ______________

ORK ORDER DATE :09/01/88 Lab Supervisor

:PORT 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

!LL HAYDEN

OF REPORT CODIES: 1

ZNTRACT / P0 # OR001

3NTACT BILL HAYDEN

(615)-481-3920

ASKz 3, UNITS- mg/Kg

DANGB,2BH1,SS6, DANGB,2BH1,SST, DANGB,2BH2,SS4, DANGB,2BH2,SS5, DANGB,2BH2,SS6,
15-17' 22-24' 14-15' 20-22, 24-25'

:_ST COMPOUND 88092223 88092224. 88092225 88092226 88092227

18.1 PETROLEUM HYDROCARBONS <10 16 <10 NT <10
MIOISTURE 7.9 8.9 9A4 7.8 7.9

-Not Detected



rENGINEERING-SCIENCE INC.; PAGE 3

12/09/88

ANALYSIS REPORT

WORK ORDER NUMBER: 937

JOB NUMBER :zBOOOOOO44O APPROVED BY______________

~WORK ORDER DATE :09/01/88 Lab Supervisor

zREPORT DATA: CLIENT DATA.'

ES OAK RIDGE/DULUTH ANGS 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 / P0 # :OR001

CONTACT :BILL HAYDEN
(615)-481-3920

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

DANGB,2BH1,SS6, DANGB,2BH1,SS7, OANGS,2BN2,5S4, DANGB,2BH2,SS5, DANGB,2BH2,SS6,

15-17' 22-24' 14-15' 20-221 24-25'

TEST COMPOUND 88092223 88092224 aU&92225 88092226 88092227

BENZYL CHLORIDE NO NO N.) NO NO
BIS (2-CHLOROETHOXY)METHANE NO NO ND NO ND

BIS (2-CHLOROISOPROPYL)ETHER NO ND ND ND ND

BROMOBENZENE NO kO ND ND NO

BROMODICHLOROMETHANE NO NO ND NO NO

BROMOFORM ND ND ND NO ND

BROMOETHANE ND ND ND ND ND

CARBON TETRACHLORIDE NO NO NO NO NO

CHLORACETALDEHYD. NO ND NO NO

CHLORAL NO NO ND NO NO
4CHLOROBENZENE NO NO ND NO NO
CHL.OROETHANE NO NO NO NO NO

CHLOROFORM 0.44B 1.4B 1.7B 0.438 0.33B

1-HLOROHEXANE NO NO NO NO NO

2-CHLOROETHYL VINYL ETHER ND NO NO NO NO

CHLOROMETHANE NO N-D ND NO NO

ZHLOROM'ETHYL METHYL ETHER NO NO ND NO NO
ICHLOROTOLUENE NO NO NO ND NO

D! BROMOCHLORWfETHANE ND NO ND NO NO

~IBROMOM~ETHANE ND NO NO NO NO

~ ,2-DICHLOROSENZENE NO NO NO NO NO

1,3-DICHLOROBENZENE NO NO NO ND NO

-14-DICHLOROBENZENE NO NO NO NO ND
S)ICHLOROIFLUOROMETHANE ND NO NO ND NO

q ',,1-DICHLOROETHANE ND NO NO NO ND

1,2-DICHLOROETHANE ND NO NO NO ND

,1,1-DICHLOROETHYLENE NO NO NO NO NOI

'RN-,-IHLREHLN NO NO NO NO ND

1,2-DICHLOROPROPAJE ND ND NO ND ND

N- Not Detected



ENGINEERING-SCIENCE INC, PAGE 4.

12/09/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 937

DANGB,28Hl,SS6, DANGB,2BH1 ,SS7, DANGB,2882,SS4, DANGB,2BH2,SS5, DANGB,2BH2,SS6,
15-171 22-241 14-15' 20-22' 24-251

E.ST COMPOUND 88092223 88092224 88092225 88092226 88092227

,3-DICHLOROPROPYLENE ND ND ND ND ND
1,2,2-TETRACLOROETHANE ND ND ND ND ND

11,1,2-TETRACHLOROETHANE ND ND ND ND ND
ETRACHLOROETHYLENE ND ND ND ND ND

1,1TRICHLOROETHANE ND ND ND ND ND
,1,2-TRICHLOROETHANE ND ND ND ND ND
RICHLOROETHYLENE ND ND ND ND ND
ICHiLOROFLUOROMETHANE ND ND ND ND ND
ICHLOROPROPANE ND ND ND ND ND

*N(L CHLORIDE ND ND ND ND ND

-Not Detected



IENGINEERING-SCIENCE INC. PAGE 5
12/09/88

ANALYSIS REPORT

--WORK ORDER NUMBER: 937

SJOB NUMBER :ZBOOOOO00440 APPROVED BY ______________

.-WORK ORDER DATE 09/01/88 Lab Supervisor

tREPORT DATA: CLIENT DAIA:

$ 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

7~ BILL HAYDEN

#OF REPORT COPIES:, 1

C ONTRACT / P0 # : ROOI

i~CONTACT :BILL HAYDEN

(615)-481-3920

TASK: 4, UNITS: ug/Kq, GROUP 8020

DANGB,2BHl,SS6, DANGB,2BH1,SS7, DANGB,2B42,SS4, DANGB,2BH2,SS5, DANGB,2BH2,SS6,
15-17, 22-24' 14-15, 20-22' 24-25'

%t TEST COM'POUND 88092223 88092224 88092225 88092226 88092227

BENZENE 2.8 ND ND 0.43 ND
CHLOROBENZENE ND ND ND ND ND
1,2-DICHLOROBENZENE NO NO ND ND ND
1,3-DICHLOROBENZENE ND ND ND ND ND

1,4-DICHLOROBENZENE ND ND NO ND ND

ETY BENZENE ND 0.44 ND ND ND
TOLUENE 200 1.7 ND 4.0 11

XYLENES ND ND ND NO ND

NO Not Detected

1 26015



ENGINEERING-SCIENCE INC. PAGE 1

11/04/88

ANALYSIS REPORT

)RK ORDER NUMBER: 937
3B NUMBER : ZBO000000440 APPROVED BY _____________

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

!PORT DATA: CLIENT DATA:
3 OAK RIDGE/DULUTH ANGS ES OAK RIDGE/DULUTH ANGB C 134)
10 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
WK RIDGE, TN 37830 OAK RIDGE, TN 37830
lLL HAYDEN

OF REPORT COPIES: 1

JNTRACT / P0 # : OR001
INTACT : BILL HAYDEN

(615)-481-3920

ASK: 2, UNITS: mg/Kg

DANGB,2BHl,sS6, DANGB,2BH1,SS7, DANGB,2BH2,SS4, DANGB,26H2,SS5, DANGB,2BH2,SS6,

15-17, 22-24' 14-15' 20-221 24-25'

'ST COMPOUND 88092223 88092224 88092225 88092226 88092227

'ID DIG SOIL NA NA AN

IRIUN 67.5 44.5 62.1 94.1 25.4

;DMIUM 8.6N 7.8N 8.4N 6.3N 7.9N

iRONIUM 30.3 34.6 28.4 24.8 24.9

TAD 4.7 4.5N 11.3 4.1N 2.9

-Not Detected

2116



I
ENGINEERING-SCIENCE INC. PAGE 2

11/04/88

ANALYSIS REPORT

0ORK ORDER NUMBER: 937

J,08 NUMBER : ZBO000000440 APPROVED BY

WORK ORDER DATE : 09/01/88 Lab Supervisor

4'EPORT DATA: CLIENT DATA:

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

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

AK RIDGE, TN 37830 OAK RIDGE, IN 37830

-ILL HAYDEN

# OF REPORT COPIES: 1

SONTRACT / PO # : ORO01
CONTACT . BILL HAYDEN

(615)-481-3920

ASK: 3, UNITS: NA

DANGB,2BH1,SS6, DANGB,2BHI,SS7, DANGB,28H2,SS4, DANGB,2BH2,SS5, DANGB,2BH2,SS6,

15-17' 22-24' 14-15' 20-22' 24-25'

EST COMPOUND 88092223 88092224 88092225 88092226 88092227
--------------------------- ................... ............... ............... ............... ...............

-'18.1 PETROLEUM HYDROCARBONS ND ND ND ND ND

MOISTURE 7.9 8.9 9.4 7.8 7.9

ND - Not Detected

90!



ENGINEERING-SCIENCE INC. PAGE 3

11/04/88

t ANALYSIS REPORT'

)RK ORDER NUM4BER: 937
)B NUMBER : ZB0000000440 APPROVED BY _____________

)RK ORDER DATE : 09/01/88 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. 9103
K RIDGE, TN 37830 OAK RIDGE, TN 37830
LL HAYDEN

OF REPORT COPIES: 1

)NTRACT / P0 # :OROOl

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

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

DANGB,28H1 ,SS6, DANGB,2BH1,557, DANGB,2BH2,SS4, DANGB,2BH2,SS5, DANGB,2BH2,SS6,
15-17, 22-241 14-15' 20-22' 24-25'

ST COMPOUND 88092223 88092224 88092225 88092226 88092227

NZYL CHLORIDE ND ND ND NO ND
S (2-CHLOROETHOXY)METHANE ND ND ND ND ND
S (2-CHLDROISOPROPYL)ETHER ND NO ND ND ND

'OMOBENZENE ND NO ND ND ND

O0MODICHLOROMETHANE ND ND ND ND ND

OMOFORM ND ND ND ND ND

OMOETHANE NO ND NO ND ND

iRRON TETRACHL1ORIDE ND ND ND ND ND

!LORACETALDEHYDE ND ND ND ND ND

iLORAL ND ND ND ND ND

iLOROBENZENE NO ND ND ND ND

LOROETHANE ND ND ND ND ND

4LOROFORM 0.44B 1.4B 1.78 0.438 0.338

CHLOROHEXANE ND ND ND ND ND)
CHLOROETHYL VINYL ETHER ND NO ND NO ND

'LOROMETHANE ND ND NO ND ND

LOROMETHYL METHYL ETHER ND ND ND ND NO

LOROTOLUENE ND NO ND NO ND

BROMOCHLOROMETHANE ND ND ND NO ND

BROMOMETHANE NO NO NC- ND ND
2-DICHLOROBENZENE ND ND ND ND NO

3-DICHLOROBENZENE NO NO ND ND ND

4-DICHLOROBENZENE ND NO NO NO NO
CHLORODIFLUOROMETHANE NO NO NO NO ND

1-DICHLOROETHANE ND ND ND ND ND
2-DICHLOROETHANE ND ND NO ND ND
1-DICHLOROETHYLENE NO NO ND ND ND
ANS-1,2-DICHLOROETHYLENE ND NO ND NO ND
CHLOROMETNANE 215 2.15 1.5B 3.28 1.95
2-DICHLOROPROPANE NO ND ND NO ND

-Not Detected



ENGINEERING-SCIENCE INC. PAGE 4

ANALYSIS REPORT FOR WORK ORDER NUMBER 937

DANGB,2BH,SS6, DANGB,29H,SS7, DANGB,2BH2,SS4, DANGB,2BH2,SS5, DANGB,29H2,SS6,
15-17' 22-24' 14-15' 20-22' 24-25'

TEST COMPOUND 88092223 88092224 88092225 88092226 88092227

1,3-DICHLOROPROPYLENE ND ND ND ND ND

1,1,2,2-TETRACHLOROETHANE ND NO ND ND ND
1,1,1,2-TETRACHLOROETHANE ND ND NO ND NO
r ETRACHLOROETHYLENE NDODNDN ND

S1,1,1-TRICHLOROETHANE ND ND ND ND ND

1,1,2-TRICHIOROETHANE ND ND ND NO ND
TRICHLOROETHYLENE ND ND ND ND ND

rRICHLOROFLUOROI4ETHANE ND ND ND ND ND

'TRICHIOROPROPANE ND ND ND ND NO

VINYL CHLORIDE ND ND ND ND ND

ND - Not Detected

2019



ENGINEERING-SCIENCE INC. PAGE 5
11/04/88

ANALYSIS REPORT

)RK ORDER NUMBER: 937
)8 NUMBER : Z8OOOOO440 APPROVED BY _____________

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

:PORT DATA: CLIENT DATA:
1 OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGS ( 134)
0 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

)NTRACT / P0O ORD01

)NTACT BILL HAYDEN

(615)-481-3920

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

DANGB,2BH1 ,SS6, DANGB,2BH1,SS7, DANGB,2BH2,SS4, OANG8,26H2,SS5, DANGB,2BH2,SS6,

15-17' 22-24' 14-15' 20-22' 24-25'

'ST COMPOUND 88092223 88092224 88092225 88092226 88092227

:NZENE 2.8 NO ND 0.43 ND
iLOROBENZENE ND NO ND NO ND
,2-DICHLOROBENZENE ND ND NO NO ND
,3-DICHLOROBENZENE ND ND ND ND ND

,4-DICHLOROBENZENE ND ND ND NO ND
7HYL BENZENE ND 0.44 ND NO ND
)LUENE 200 1.7 ND 4.0 11
ILENES ND ND NO ND ND

-Not Detected

2020
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ENGINEERING SCIENCE page 1 of 5
Priority Pollutant AnalysisVBase Neutrals - SW 8270

Matrix: Soil

JrPate Received: August 31, 1988 Work Order: 937
Date Reported: December 8, 1988 Job Number: ORO01

adOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden

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

Lab Number: 88092227
[3ample No.: DANGB-2BH2-

SS6- 24-25'
"Date Sampled: 8-30-88
"2ime Sampled: 15:55
1 )ate Extracted: 9-10-88
S)ate Analyzed: 10-22-88
Percent Moisture: 8

! ompourid Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg

-----------------------------------
i,3-Dichlorobenzene 330 ND
1,4-Dichlorobenzene 330 ND
exachloroethane 330 ND
3is(2-chloroethyl)ether 330 ND
i,2-Dichlorobenzene 330 ND
4I-Nitrosodimethylamine 330 ND

I $is(2-chloroisopropyl)ether 330 ND
N-Nitrosodi-n-propylamine 330 ND
iHexachlorobutadiene 330 ND
I,2,4-Trichlorobenzene 330 ND
ilitrobenzene 330 ND
isophorone 330 ND

I'vaphthalene 330 ND
13is(2-chloroethoxy)methane 330 ND
2-Chloronaphthalene 330 ND
"exachlorocyclopentadiene 330 ND
cenaphthylene 330 ND

Acenaphthene 330 ND
O1methyl phthalate 330 ND
',6-Dinitrotoluene 330 ND
Fluorene 330 ND
2,4-Dinitrotoluene 330 NDt )iethyl phthalate 330 ND
l,.-Nitrosodiphenylamine 330 ND
Hexachlorobenzene 330 NDI7

T2J



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

Matrix: Soil
(continued)

ate Received: August 31, 1988 Work Order: 937
ate Reported: December 8, 1988 Job Number: ORO01

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

Oak Ridge, TN 37830

ab Number: 88092227
ample No.: DANGB-2BH2-

SS6- 24-25'
ate Sampled: 8-30-88
ime Sampled: 15:55
ate Extracted: 9-10-88
ate Analyzed: 10-22-88
ercent Moisture: 8

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

aenanthrene 330 ND
:nthracene 330 ND

ibutyl phthalate 330 ND
luoranthene 330 ND
-Chlorophenyl phenyl ether 330 ND
yrene 330 ND
Atyl Benzyl phthalate 330 ND
is(2-ethylhexyl) phthalate 330 ND
.irysene 330 ND
-Bromophenyl phenyl ether 330 ND
=nzo(a)anthracene 330 ND
i-n-octylphthalate 330 ND
enzo(b)fluoranthene 330 ND
enzo(k)fluoranthene 330 ND
enzidine 2000 ND
,3'-Dichlorobenzidine 660 ND
enzo(a)pyrene 330 ND
ndeno(1,2,3-cd)pyrene 330 ND
ibenzo(a,h)anthracene 330 ND
enzo(ghi)perylene 330 ND
enzyl Alcohol 660 ND

2022



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

Matrix: Soil
(continued)

1-ate Received: August,31, 1988 Work Order: 937
Date Reported; December 8, 1988 Job Number: ORO0l

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

Oak Ridge, TN 37830

~Lab Number: 88092227
,$ample No.: DANGB-2BH2-

SS6- 24-a5'
~-.ate Sampled: 8-30-88
Time Sampled: 15:55

Kiate Extracted: 9-10-88
)ate Analyzea! 10-22-88
P~ercenlt Moisture: 8

-ompound Detection Analytical Results
Limits (dry weight)
ug/kg ug/kg

lcetophenone -*ND

Aniline -- *ND

'Axninobiphenyl -- *ND

;.Chioroaniline 660 ND
-Chloronaphtha lene -- * D

E.ibenzofuran 330 ND
,:-Dimethylaminoazobenzene -*ND

12-Dimethylbenz(a )anthracene -*ND

.,a-Dimethylphenethylamine - ND
j!,)phenylamine -*N

A_.,2-Diphenylhydrazine -*ND

Ethyl methanesulfonate -*ND

j$Meth lcholanthrene -*ND

4ieth yl methanesulfonate -*ND

-Methylnaphthalene 330 ND
it4-Naphthylamine -*ND

1--Na plthylamine -- *ND

--2-Nitroaniline 1600 ND
3-Nitroaniline 1600 ND

L1-Nitroaniline 1600 ND
i-4-Nitroso-di-n-butylamine -*ND

N-Nitrosopiperidine -- *ND

UF.entachlorobenzene -- *ND

14?entachloronitrobenzene -*ND

Phenacetin -*ND

')-Pi coline -*ND

i~ronmide-- *ND

,2,4,5-Tetrachlorobenzene -*ND

1~EPA has not yet determined detection limits for these compounds.



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

Matrix: Soil

ate Received: August 31, 1988 Work Order: 937
ate Reported:-,December 8, 1988 Job Number: OROOI

): ES;Oak Ridge/Duluth ANGB ATTN:Mr. Bill Hayden
1dress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

ab Number: 88092227
amnple No.: DANGB- 2BH 2-

SS6- 24-25'
ate Sampled: 8-30-88
ine Sampled: 15:55
ate Extracted: 9-10-88
Rte Analyzed: 10-22-88
?rcent Moisture: 8

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

ilpha-BHC -*ND

aimma-BHC -*ND

ata-BHC 660 ND
ptachlor 330 ND

:lIta-BHC 500 ND
1drin 330 ND
aptachlor epoxide 330 ND
idosulfan I -*ND

:eldrin 500 ND
,4'-DDE 1000 ND
idriri-- ND
idosulfan II -*ND

,4'-DDD 500 ND
,4'-DDT 830 ND
,dosulfan Sulfate 1000 ND
adrin aldehyde -*ND

adrin Ketone -*ND

alordane 2000 NIT
athoxychlor -*ND

zxaphene 2000 ND
foclor-1016 2000 ND
roclor-1221 2000 ND
'oclor-1232 2000 ND
:oclor-1242 2000 ND
-oclor-1248 2000 ND
:oc2.or-1254 2000 ND
:oclor-1260 2000 ND

EPA has not yet determined detectgUq'Amits for these compounds.



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

Matrix: Soil

0 |I
Late Received: August 31, 1988 Work Order: 937
Date Reported: December 8, 1988 Job Number: OR001

UOR: ES:Oak Ridge/Wuluth ANGB ATTN: Mr. Bill Hayden
Address:710 S, Illinois Ave, Suite F-i03

Oak Ridge, TN 37830

Lab Number: 88092227
4ample No.:" DANGB-2BH2-

SS6- 24-25'
Date Sampled: 8-30-88
gT ime Sampled: 15:55

Ipate Extracted: 9-10-88
Date Analyzed: 10-22-88
,percent Moisture: 8

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

2-Chlorophenol 330 ND
* -Nitrophenol 330 ND' henol 330 ND
"Z,4-Dimethylphenol 330 ND
2,4-Dichiorophenol 330 ND
.,4,6-Trichlorophenol 330 ND

'-Choro-3-methylphenol 660 ND
2,4-Dinitrophenol 1600 ND
!,6-Dichlorophenol -- , ND

'i:-Methyl-4,6-Dinitrophenol 1600 ND
Pentachlorophenol 1600 ND
* -Nitrophenol 1600 ND

henzoic Acid 1600 ND
iz-Methylphenol 330 ND
3- & 4-Methyiphenol 330 ND3- &46-Tetrachlorophenol -- , ND

k,4,5-Trichlorophenol 330 ND

I

Analyst Laboratory Supervisor

EPA has not yet determined detection limits for these compounds.

' -3 Compound was detected in the blank.

-NOTE: Samples are discarded 30 days after results are reported unless
other arrangements are made. Hazardous samples will be returned[ to client or disposed of at clientVexpense.



ENGINEERING SCIENCE page 1 of 5
Priority Pollutant Analysis

Base Neutrals - SW 8270
Matrix: Soil

..)ate Receivedi August 31, 1988 Work Order: 937
-)ate Reported: December,8, 1988 Job Number: OR001

1OR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
Address: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Ndmber: 88092225 88092226
z.ample No.: DANGB-2BH2- DANGB-2BH2-

SS4- 14-15' SS5- 20-22'
',ate Sampled: 8-30-88 8-30-88-
rime Sampled: 15:45 15:50
2ate Extracted: 9-10-88 10-29-88
Date Analyzed: 10-20-88 11-02-88
?ercent Moisture: 9 8

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

1, 3-Dichlorobenzene 330 ND ND
1,4-Dichlorobenzene 330 ND ND
* Nexachloroethane 330 ND ND

Bis(2-chloroethyl)ether 330 ND ND
1,2-Dichlorobenzene 330 ND ND
N-Nitrosodimethylamine 330 ND ND
3is(2-chloroisopropyl)ether 330 ND ND
N-Nitrosodi-n-propylamine 330 ND ND
4exachlorobutadiene 330 ND ND
i,2,4-Trichlorobenzene 330 ND ND
Nitrobenzene 330 ND ND
Lsophorone 330 ND ND
'aphthalene 330 ND ND

Bis(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
Z,6-Dinitrotoluene 330 ND ND
4'luorene 330 ND ND
2-Dinitrotoluene 330 ND ND
Diethyl phthalate, 330 ND ND
N-Nitrosodiphenylamine 330 ND ND
sexachlorobenzene 330 ND ND

2026

... m unnO 6



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

Matrix: Soil
(contihued)

Date Received: August 31, 1988 Work Order: 937
Date Reported: December 8, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

E' Lab Number: 88092225 88092226
Sample No.: DANGB-2BH2- DANGB-2BH2-

SS4- 14-15' SS5- 20-22'
E Date Sampled: 8-30-88 8-30-88
Time Sampled: 15:45 15:50
Date Extracted: 9-10-88 10-29-88

t Date Analyzed: 10-20-88 11-02-88
Percent Moisture: -9 8

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
u'Butyl Benzyl phthalate 330 ND ND
Bis(2-ethylhexyl) phthalate 330 ND ND
Chrysene 330 ND ND
4-Bromophenyl phenyl ether 330 ND NDIBenzo(a)anthracene 330 ND ND
Di-n-octylphthalate 330 ND ND

-Benzo(b)fluoranthene 330 ND ND
j'Benzo(k)fluoranthene 330 ND ND
LBenzidine 2000 ND ND

3,3'-Dichlorobenzidine 660 ND NDt Benzo(a)pyrene 330 ND ND
-Indeno(1,2,3-cd~pyrene 330 ND ND
Dibenzo(a,h)anthracene 330 ND ND

u Benzo(ghi)perylene 330 ND ND
SBenzyl Alcohol 660 ND ND

f

L0-



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

Matrix: Soil
(continued)

jate Received: August 31, 1988 Work Order: 937
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: 88092225 88092226
Sample No.: DANGB-2BH2- DANGB-2BH2-

SS4- 14-15' SSS- 20-22'
Date Sampled: 8-30-88 8-30-88
Time Sampled4 15:45 15:50
Date Extracted: 9-10-88 10-29-88
Date Analyzed: 10-20-88 11-02-88
Percent Moisture: 9 8
----------------------------------------------------------------------------
:ompound Detection Analytical Results

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

-------------------------------------------------------------------------------
Acetophenone -- , ND ND
Aniline -- , ND ND'
-Aminobiphenyl -- , ND ND

4-Chloroaniline 660 ND ND
1-Chloronaphthalene -- , ND ND
Dibenzofuran 330 ND ND
p-Dimethylaminoazobenzene -- , ND ND
7,12-Dimethylbenz(a)anthracene -- , ND ND
a-,a-Dimethylphenethylamine -- , ND ND
Diphenylamine -- , ND ND
!,2-Diphenylhydrazine -- , ND ND
"thyl methanesulfonate -- , ND ND
3-Methylcholanthrene -- , ND ND
methyl methanesulfonate -- , ND ND
.-Methylnaphthalene 330 ND ND
:-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
:!-Nitrosopiperidine -- , ND ND

Pentachlorobenzene -- , ND ND
Pentachloronitrobenzene -- , ND ND
?henacetin -- , ND ND
*-Picoline -- , ND ND
?ronamide -- , ND ND
*,2,4,5-Tetrachlorobenzene -- , ND ND

EPA has not yet determined detection limits for these compounds.
20.



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

Matrix: Soil

Date Receivedi August 31, 1988 Work Order: 937
-- Date Reported: December 8, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

Lab Number: 88092225 88092226
: Sample No.: DANGB-2BH2- DANGB-2BH2-

SS4- 14-15' SS5- 20-22'
Date Sampled: 8-30-88 8-30-88

,Time Sampled: 15:45 15:50
L Date Extracted: 9-10-88 10-29-88
Date Analyzed: 10-20-88 11-02-88
Percent Moisture: 9 8

12Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

Alpha-BHC -- , ND ND
- Gamma-BHC -- , ND ND
Beta-BHC 660 ND ND

1 Heptachlor 330 ND ND
Delta-BHC 500 ND ND
Aldrin 330 ND ND
*-Heptachlor epoxide 330 ND ND
Endosulfan T -- , ND ND
Dieldrin 500 ND ND

111,4'-DDE 1000 ND ND
Endrin 100 ND ND

-Endosulfan II -- , ND ND
j4,4'-DDD 500 ND ND
'4,4'-DDT 830 ND ND
Endosulfan Sulfate 1000 ND ND

|,Endrin aldehyde -- , ND ND
' Endrin Ketone -- , ND ND
Chlordane 2000 ND ND
lMethoxychlor -- , ND ND
IToxaphene 2000 ND ND
Aroclor-1016 2000 ND ND

-,Aroclor-1221 2000 ND ND
-A-oclor- 1232 2000 ND ND
-Aroclor-i242 2000 ND ND
Aroclor-1248 2000 ND ND[Aroclor-1254 2000 ND ND
Aroclor-1260 2000 ND ND

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

m -9# 2029



Priority Po lut.-,: Analysis page 5 of 5
Acid Extractables -- SW 8270

Matrix: Soil

I Late Received: August 31, 1988 Work Order: 937

Date Reported: December 8, 1988 Job Number: ORO01

FOR! ES:Oak Ridge/Dulutih ANGB ATTN: Mr. Bill Hayden
Address;710 S, Illinois Ave, Suit. F'-103

Oak Ridge, TN 37830

Lab Number: 88092225 88092226
Sample No.i DANGB-2BH2- DANGB-2BH2-

SS4- 14-15' SS5- 20-22'
')ate Sampled: 8-30-88 8-30-88
Time Sampled: 15:45 15:50
Date Extracted: 9-10-88 10-29-88
Late Analyzed: 10-20-88 11-02-88
; ercent Moisture: 9 8
------------------------------------------------------------------------------

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

--Chlorophenol 330 ND ND
2-Nitrophenoi 330 ND ND

Phenol 330 ND ND
;,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
4,6-Dichlorophenol -- , ND ND
2-Methyl-4,6-Dinitrophenol 1600 ND ND
?entachlorophenol 1600 ND ND
4-Nitrophenol 2600 ND ND
Benzoic Acid 1600 ND ND
2-Methylphenol 330 ND ND
J- & 4-Methylphenol 330 ND ND
2,3,4,6-1'etrachlorophenol -- , ND ND
Z2,4,5-Trichlorophenol 330 ND ND

Analyst Laboratory Supervisor

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

B= Compound was detected in the blank.

NO0TE: 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.

2030



ENGINEERING SCIENCE page 1 of 5
Priority Pollutant Analysis

Base Neutrals - SW 8270
Matrix: Soil

Uate Received: August 31, 1988 Work Order: 937
Date Reportedi December 8, 1988 Job Number: OR001

[OR: ES.'Cak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
ddress: 71(l S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

U

Lab Number: 88092223 88092224
-ample No.: DANGB-2BHI- DANGB-2BHI-

SS6- 15-17' SS7- 22-24'
'Date Sampled: 8-30-88 8-30-88
Time Sampled: 16:40 16:50
)ate Extracted: 9-10-88 9-10-88

i4.ate Analyzed: 10-20-88 10-22-88
Percent Moisture: 8 9
--------------------------------------------------------------------------
Vompound Detection ANALYTICAL RESULTS

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

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

:'is(2-chloroethyl)ether 330 ND ND
1,2-Dichlorobenzene 330 . ND ND
i-Nitrosodimethylamine 330 ND ND

Ni is(2-chloroisopropyether 330 ND ND

N-Nitrosodi-n-propylamine 330 ND ND
(-exachlorobutadiene 33t6 ND ND
11 ,2,4-Trichlorobenzene 330 ND ND
.itrobenzene 330 ND ND
isophorone 330 ND ND

lIaphthalene 330 ND ND
Lis(2-chloroethoxy)methane 330 ND ND
2-Chloronaphthalene 330 ND ND

iexachlorocyclopentadiene 330 ND ND
)-cenaphthylene 330 ND ND
Acenaphthene 330 ND NO
,Dimethyl phthalate 330 ND ND

I .6-Dinitrotoluene 330 ND ND
.'uorene 330 ND ND
2,4-Dinitrotoluene 330 ND ND

lpiethyl phthalate 330 ND ND
J:-Nitrosodiphenylamine 330 ND ND
Hexachlorobenzene 330 ND ND

4!3
[lN 2031i nnlt iniglIIl i lI nI i l ln l



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

Matrix: Soil'
(continued)

ate Received: August 31, 1988 Work Order: 937
ate Reported: December 8, 1988 Job Number: OR001

)R: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
1dress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

ab Number: 88092223 88092224
ample No.: DANGB-2BHi- DANGB-2BH1-

SS6- 15-17' SS7- 22-24'
ate Sampled: 8-30-88 8-30-88
Ime Sampled: 16:40 16:50
ate Extracted: 9-10-88 9-10-88
;te Analyzed: 10-20-88 10-22-88
arcent Moisture: 8 9

9mpound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

-enanthrene 330 ND ND
nthracene 330 ND ND

ibutyl phthalate 330 ND ND
luoranthene 330 ND ND
-Chlorophenyl phenyl ether 330 ND ND
yrene 330 ND ND
ityl Benzyl phthalate 330 ND ND
is(2-ethylhexyl) phthalate 330 ND ND
1rysene 330 ND ND
-Bromophenyl phenyl ether 330 ND ND
nzo(a)anthracene 330 ND ND
1-n-octylphthalate 330 ND ND
Bnzo(b)fluoranthene 330 ND ND
anzo(k)fluoranthene 330 ND ND
3nzidine 2000 ND ND
,3'-Dichlorobenzidine 660 ND ND
anzo(a)pyrene 330 ND ND
:deno(1,2,3-cd)pyrene 330 ND ND
ibenzo(a,h)anthracene 330 ND ND
?nzo(ghi)perylene 330 ND ND
?nzyl Alcohol 660 ND ND

2r! 0 2
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Priority Pollutant Analysis Page 3 of 5
Base Neutrals - SW 8270

Matrix: Soil
(continued)

Rate Received: August 31, 1988 Work Order: 937
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

4 ab Number: 88092223 88092224
Sample No.: DANGB-2BH1- DANGB-2BH1-

p SS6- 15-17' SS7- 22-24'

1 ate Sampled: 8-30-88 8-30-88
Time Sampled: 16:40 16:50
Eate Extracted: 9-10-88 9-10-88

Fate Analyzed: 10-20-88 10-22-88
4ercent Moisture: 8 9

'i.ompound Detection Analytical Results
Limits (dry we4ght)
ug/kg ug/kg ug/kg

wcetophenone -- ND ND
'Aniline -- , ND ND
.4-Aminobiphenyl -- , ND ND
-Chloroaniline 660 ND ND
-Chloronaphthalene -- , ND ND

Dibenzofuran 330 ND ND
lo-Dimethylaminoazobenzene -- , ND ND
,12-Dimethylbenz(a)anthracene -- , ND ND

a-,a-Dimethylphenethylamine -- , ND ND
1Tiphenylamine -- , ND ND
! .,2-Diphenylhydrazine -- , ND ND
Ethyl methanesuifonate -- , ND ND
.3-Methylcholanthrene -- , ND ND
| etnyl methanesulfonate -- , ND ND
-Metnylnaphthalene 330 ND ND
i-Naphthylamine -- , ND ND
2-Naphthylamine ND ND

S -Nitroaniline 1600 ND ND
3 3Natroaniline 1600 ND ND
34-Nitroaniline 1600 ND ND

|V-Nitroso-di-n-butylamine -- , ND ND
J-Nitrosopiperidine -- , ND ND
Pentachlorobenzene -- , ND ND

;j?'entachloronitrobenzene -- , ND ND
-henacetin -- , ND ND
2-Picoline -- , ND ND
ronamide -- ND ND
,2,4,5-Tetrachlorobenzene ND ND

f EPA has not yet determined detec " imits for these compounds.
[t



h

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

Matrix: Soil

ate Received: August 31, 1988 Work Order: 937
ate Reported: December 8, 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 37830

ab Number: 88092223 88092224
ample No.: DANGB-2BH1- DANGB-2BH1-

SS6- 15-17' SS7- 22-24'
ate Sampled: 8-30-88 8-30-88
ime Sampled: 16:40 16:50
ate Extracted: 9-10-88 9-10-88
ate Analyzed: 10-20-88 10-22-88
ercent Mcisture: 8 9

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

Ipha-BHC -- , ND ND
amma-BHC -- , ND ND
eta-BHC 660 ND ND
eptachlor 330 ND ND
*elta-BHC 500 ND ND
Idrin 330 ND ND
eptachlor epoxide 330 ND ND
ndosulfan I -- , ND ND
ieldrin 500 ND ND
,4'-DDE 1000 ND ND
.,drin -- , ND ND
adosulfan i1 -- , ND ND
4'-DDD 500 ND ND
,4'-DDT 830 ND ND
ndosulfan Sulfate 1000 ND ND
ndrin aldehyde -- , ND ND
ndrin Ketone -- , ND ND
nlordane 2000 ND ND
ethoxychlor -- , ND ND
oxaphene 2000 ND ND
roclor-1016 2000 ND ND
roclor-1221. 2000 ND ND
roclor-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 -U nt for these compounds.

i I | I I II In I n uI I Iu20I34mI



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

Matrix: Soil

iate Received: August 31, 1988 Work Order: 937
5ate Reported: December 8, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

-Lab Number: 88092223 88092224

-Sample No.: DANGB-2BHI- DANGB-2BHI-
$56- 15-17' SS7- 22-24'

!)ate Sampled: 8-30-88 8-30-88
Time Sampled: 16:40 16:50
-a--ate Extracted: 9-10-88 9-10-88
)ate Analyzed: 10-20-88 10-22-88
Percent Moisture: 8 9

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

!-Chlorophenol 330 ND ND
2-Nitrophenol 330 ND ND
nhenol. 330 ND ND

',4-Dimethylphenol 330 ND ND
'2,4-Dichlorophenol 330 ND ND
.2,4,6-Trichlorophenol 330 ND ND
ii-Chloro-3-methylphenol 660 ND ND
42,4-Dinitrophenol 1600 ND ND
2,6-Dichlorophenol -- , ND ND
11-Methyl-4,6-Dinitrophenol 1600 ND ND
, Ientachlorophenol 1600 ND ND
4-Nitrophenol 1600 ND ND
.3enzoic Acid 1600 ND ND
j -Methylphenol 330 ND ND
!3- & 4-Methylphenol 330 ND ND
2,3,4,6-Tetrachlorophenol -- , ND ND
I..,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.

[40TE: 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.

'A,



ATILE CONTINUING CALIBRATION CHECK

Qme.., Contract :

Code: Ca se No.: SAS No.:

:rument ID: carbopak ... Calibration Date(s):_9/9i6$

)D FILE ID:__32,33__ Init. Calib. Date(s):9/2/ 

IPOUND RRF RRF50 %D

":yl chloride 0.08 100. C0
s (2-chor'oethox y)
hane 0.04 100. O0
s(2-chor n.or.,y

eO. 026 100. 00
3aIobrF r, 7! e:__i. 17 1. 05 9.96
• roodi ch>'"-,,, .... 4.54 3.64 19.79
-j_01 L"-f 3.48 2.92 15.85
-ametnrnE-- 0..38 0. 16 59.02

"bor, tot'- ' r . 4.50 4. 07 1 .0)
c.,r.a cr- i.4 h de ERR ERR

._.,_.1.48 1.43 3.42
or -oet0.r: 058 . 51 0.51 12.49
oroor-, 4.89 3.83 21.82

___._____. ..02 0.94 8.50
"., c ': tn ; rx. ," ' ;er" ,..' O. 100. 00

0. 49 0. 18 3.31
. ,t 7 *- h . 100 . O0
m,, . n"C: .'1 -,t, o; ,,W.enuz; -4.06 .4 5. 5C,

,rom n'.hit ,.: .- . 5. 29 3.82 27.84
, . ,_:' -3.56 2.27 36. 17

._D 2.72 2-65 2.76
- Dj ch;' e 2.4. 2..... .. 7.90
_U ... 2,"-' .. 3 6 2. 20 7. (.2

-h or. o . 4,., :,..', h ______ s0.54 100.00
.-.n58 2.01 22.05

Dichlor, -_,_. 3.23 2.67 1'1. 10
_DichIroth'-t __ylere 2.79 2.23 20.06
,ns_1,2_d:i' hcoethylene 2.99 2.28 23.89
0h1oromethane 3.07 2.92 4.83
__ichorcipropane 2.67 2.22 16.72
'_Di ch" opy yene _ 5.9B 4.81 19.49
2, 2_TCt- -hcr~oethwnc_ "9.09 8.89 2.2F,

1,1,2_Tetrachloroethne_ 4.51 4.27 5.25
chlr-.y] rsc __9.10 8.89 2.26

r i..Tr i cr : t: c-- 3.43 - 2.79 18.68
5.92 4.P1 19.57

,-4.32 3.90 9. 92
.......- '" ..... ,2.76 1.98 28.25

c r. , ... 3. 3-3 2.90) 12. 98
, :.. -.. 58 59.78

2036
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LATIEF bCONTINLITNG CALIBRATION CHECM'

EkNa6:'EN!NEERING SCIENCE Contract:

-bCod: ___ Case No.: SAS No.: SDG No.:

jpt iufnt ID.:carbopak Calibration Date(s):-.,,88

R FILE ID: RRF 50 32 + codl -

OMPOUND RRF RRF5O %D

S .

Lnzene 5.93 4.74 -20.08
i il orobenzene 4.90 4.91 0. 27

F 12 Di hlorobenzene 3.97 3.78 -4.72
3_Dichi~~,rthn::ene 4.57 4.52 -. 06

,4 Dichoror-n-ene 3.83 3.43 -10 .3

- "hy ee - 3. 32 3.7A 12.62
'1uer,~ _____ 3.79 3-70 -A 9

12. 16 11.87 -2.39

i?

SI'T
} 20

2O2'



.&T1U E JORGiNiCS INItIAL CALIBRAbIDN DATA

-t- umen ID. parboa, Cai1ratisoW bate(s): 391/88 910/80

AB FILE Ii: . .RF1-6,53_____ RRF2O= 66,54'
RF 50=6T,- 0_, ___0__ RRP 006185_ RRF200=69,56

rMPOUND RRF10 RRF2O RRFS0 RRF100 RRF200 RRF %RSD

i M Nyl chiOride _ 0.08 0.04 0.09":" 0.o10 0.08 0.08 29.24

methane ....... 0. 03 0, 03 C). 05 ¢ *;04 0. 06 0. 04 31. .04
s (2"-dlcwrWoSopY-opy1

ether - .. . 24 0.27 0.26 0.24 0:.30 0.26 9.50
oobenzye ___ - 0.44 0.60 1.03 1.22 1.32 0.94 39.54
oN dicho.oethne 3.79 3.48 3.61 4.00 3.63 3.70 5.42

2.25 1.96 2.54 3.19 2.99 2.59 19.7
omoth~c 0. 28 0.31 0. 40 0. 44 C.48 0. 38 22.24

rbrn tetrshlbride - 4.25 4.11 4.03 4.41 3.17 4.1- 14.27
]or'cceta1dehyck-_____ 200 e (.&1- C.cr,1 O.W$ OOD J.Ek

1.39 1.18 1.31 1.49 1.36 1.35 8.6C0
Soret ne0.57 0.54 0.54 ). 63 0. 64 0.58 .7

1orofori-:. 4.93 4.13 4.29 4.41 3.84 4.32 9.3
ChOrohexawr_ 0.61 C. Th8 0.96 1 . )1 1. C)? C). 89 21. 17
C* oroey.! v;. nyl Ythy- .03 0.03 0. 05 0.04 0. 06 0. 04 31 04
'or - m, 0.59 0.43 0.49 0.45 0.51 0.49 13.0'1

orotiy -- hy! other_ 0. 12 0.21 0.22 0. 16 0. 15 C. 17 24.46
,,, , toib3 3.37 3.66 3.96 4.07 4.08 3.83 8.12

oromoahi or" oethae- . 3.96 3.82 3.85 4.37 4.09 4.03 5.24
_r_,__t__ 1.33 2.21 2.44 2.59 2.68 2.25 24.09

2 2.96 2.45 2.49 2.71 2.47 2.61 G.49
3_Dichirbenn 2.39 2.02 2.12 2.37 2 16 2.21 AN"
-_i-'er2.zen 2.32 2.02 1.94 2.12 1.94 2.07 7.82
c:h~ OrO i -l _____ 0.51 0.49 0.50 0.57 0.64 0.54 11 .63
Di~hlorothane -2.68 1.55 2 27 2.51 2.24 2.25 19.09

2_Dich1or-othane .... 3. -25 2.55 2.74 3.01 2.70 2.85 9.73
1_DichlbroethylIen .. 11 2. 14 2.73 3.08 2.78 2.77 14.04
ans_1,2dichorbethlehe 2.89 1.89 2.52 2.75 2.44 2.50 15.38
c'h1oromet h.ane . 2.25 1.57 1.58 1.75 1.65 1.76 16.07

Dichioopr.opane 2.75 2.32 2.38 2.64 2.33 2.48 7.93
3_Dichibrvprpyene_ 4.03 4.73 4.91 4.99 4.88 4.71 8.29
1,,2_Tefvh1ibrbethane_ 8.36 7.95 7.17 7.99 7.25 7.74 6.61
1,i,2.Tetracilbrethane 4.1 4.44 4.50 4.20 4.13 4.29 3.94
trnadhIor ost hyIhe _" 8.36 7.95 7.17 7.99 7.25 7.74 6.63

.33 2.93 2.96 .2) 2.90 3.06 6.11
..__ , _.03 4.73 4.91 4.91 4. ,S 4.71 8.3,
... 5.82 4.32 4.30 4.66 3.90 4.62 15. 7

i s -4 o ast2.50 2.90 2.83 2.77 2.53 2.71 6.0,
. 2:6 2:.88 3.00 2.96 2.86 5. ?:-.

n yl.. .. 1.3? 1.59 1.41 1.39 1,40 1.43 6.A

2O0.
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~ :RNICS I'lITI1 L cAIEtRAfibN- bDfA

i aif-6;ENG I -tRNG SC I ENCE . Contract :

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

Eltruimt OID.:arbopak Calibr~ti:n Date(s) :9/11/88 _ _

I~k tR"ILE iEi_ fRkF I0 6 RRF 20 66-
R' 50= 67 RRPiI 68 RRF2002)- 69

[r1LIND RRF 10RRF20 RRF50 RRF100 RRF200 RRF %fRSD

nne . .9.89 7.66 5.81 4.63 4. 12 6.42 36.93
16 r-bez. ' e _. ... .. 4.'17 4.47 4.40 5. 14 4.77 4. 65 6.
Sh2DihiorcbenZ enh e 7.66 5.59 .98 4.66' 4.55 5.49 2".33

D i chi ch r lni. -,z ei.e .83 8.30 10.85 7.09 5 82 7.12 36.73
l4- i0--!o , lenriee 3.51 4.31 4.91 4.02 4.90 4.33 33.92

hyl ierz:_ 6.70 5.27 3.77 3.48 .3.64 4. 57 3. 4
- _i 4.79 .6" 3.57 3.83 .56 3.8, -V
;I e e s 3 . 57 25.69 17.,W 14.33 13.18 21.99 9.. 94

Ell

1 I

I

I
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BERKELEY CAiFORNA 94710
, tEE, INC. 54470

Job No. OROO1

Client: ES Oak Ridge
Attention: Bill Rayden

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 9-12-88.

Sample Preparation Data

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

88092321 DANGB-4-MW21-GWI BA-I 9-10-88 10-18-88
88092321 DANGB-4-MW21-GWI CD-F 9-10-88 10-24-88
88092321 DANGB-4-MW21-GW1 CR-F 9-10-88 11-01-88
88092321 DANGB-4-MW21-GW1 PB-F 9-10-88 10-20-88
88092321 DANGB-4-MW2i-GW1 418.1 9-10-88 9-29-88 10-05-88
88092321 DANGB-4-MW21-GW1 8010 9-10-88 9-16-88 9-15-88
88092321 DANGB-4-MW21-GW1 8020 9-10-88 9-16-88 9-15-88
88092322 DAN GB- 4-,MW2 4-G 1 BA-I 9-10-88 10-18-88
88092322 DANGB-4-MW24-GW1 CD-F 9-10-88 10-24-88

'88092322 DANGB-4-MW24-GW1 CR-F 9-10-88 11-01-88
1, 88092322 DANGB-4-8W24-GW1 PB-F 9-10-88 10-20-88

88092322 DANGB-4-MW24-GWI 418.1 9-10-88 9-29-88 10-05-88
j! 88092322 DANGB-4-MW24-GW1 8010 9-10-88 9-16-88 9-15-88
I 88092322 DANGB-4-1f,24-GMW 8020 9-10-88 9-16-88 9-15-88

83092323 DANGB-8-GW8B-GW1 BA-I 9-10-88 10-18-88
88092323 DANGB-8-GW8B-GWI CD-F 9-10-88 10-24-88
88092323 DANGB-8-GW8B-GWI CR-F 9-10-88 11-01-88
88092323 DANGB-8-GW8B-GWI PB-F 9-10-88 10-20-88
88092323 DANGB-8-GW8B-GWI 418.1 9-10-88 9-29-88 10-05-88
88092323 DANGB-8-GWSB-GWI 8010 9-10-88 9-20-38 9-15-88

U L 88092323 DANGB-8-GW8B-GW1 8020 9-10-88 9-20-88 9-15-88
88092323 DANGB-8-W8B-GW1 8080 9-10-88 9-15-88 10-16-88

* If applicable

088-AlDULU0625 1 CL-FM4 O0

A SUMIIT MI IIMW01 20 II



-,~~O S~ 0 ANCP4OFT WAY
.h... REY, CALIFORNIA 94710

NCE, INC. (415) 54 79 0

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.

88092324 DANGB-BR3 BA-I 9-10-88 10-18-88
88092324 DANGB-BR3 CD-F 9-10-88 10-24-88
88092324 DANGB-BR3 CR-F 9-10-88 11-01-88
88092324 DANGS-BR3 PB-F 9-10-88 10-20-88
88092324 DANGB-BR3 418,1 9-10-88 9-29-88 10-05-88
88092324 DANGB-BR3 8010 9-10-88 9-20-88 9-15-88
88092324 DANB-BR3 8020 9-10-88 9-20-88
88092324 DANGB-BR3 8080 9-10-88 9-15-88 10-16-88 10-19-38
88092325 DANGB-4-M'22-GW 1 BA-I 9-10-88 10-18-88
88092325 DAN(B-4-MW22-GW1 CD-F 9-10-88 10-24-88
88092325 DANGB-4-MW22-W 1 CR-F 9-10-88 11-01-88
88092325 DANGB-4-MW22-GW1 PB-F 9-10-88 10-20-88
38092325 DANGB-4-MW22-GW1 418.1 9-10-88 9-29-88 10-05-88
88092325 DANGB-4-M,22-GWI 8010 9-10-88 9-20-88 9-15-88
38092325 DANGB- 4-,WA122-GWI 8020 9-10-88 9-20-88
38092327 DANGB-8-GWBA-GW1 BA-I 9-10-88 10-18-88
88092327 DANGB-8-GW8A-GW1 CD-F 9-10-88 10-24-88
88092327 DANGB-8-GW8A-GW1 CR-F 9-10-88 11-01-88
88092327 DANGB-8-GW8A-GW1 PB-F 9-10-88 10-20-88
88092327 DANGB-8-GW8A-GW1 418.1 9-10-88 9-29-88 10-05-88
88092327 DANGB-8-GW8A-GW1 8010 9-10-88 9-20-88 9-15-8
88092327 DANGB-8-GW8A-GW1 8020 9-10-88 9-20-88
88092327 DANOB-8-GW8A-GW1 8080 9-10-88 9-15-88 10-16-88 10-19-88

* If applicable

8&-I-DJ-LUo62S 2 204 CL-FMOl
A SLWSDIARY OF ThE PARONS CORPORATION



I

A.YCASE NARRATIVE

QUALITY CONTROL RESULTS SUMMARYL SAMPLE NO(S).: 88092321-88092325, 88092327

WORK ORDER NO.: 962

I--

I-.
1;

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

88-AI-DULU0626 I AiCN-F 2
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E#GIYERIM0-SCIfM INC. PAGE 1

xB NWUER - '. OO0G@04O APPNOWO __ __Y_ _ _

POTWi CLIENT DATA:

WRiDGE, TV~ 37130 IM V M
IL AYOEN

OFRPORt COPIES:

30TRACTIPCO 0RD

(615)-481 -3920

;SK! 2, UNITS: mu/L

DANG-4-Ml21- DANG-4-MJ24- OANGB-E-GIJ8D- DANGS-SR3 DANGB-4-14W22- OANC-8-01J8A-
Owl Gw-i sW-a wl w

!TCOMPOWD 88092321 1809222 8802323 8802324 8802325 88092327

10 IG LAME #A A MA N AN

.10 018FURNACE VA RA A MA A NA
kRiIm 0.06NM 'O. 05M 0.05DM 0.058N 0.116M 0.018M

%D'U 0.001 40.001 '0.001 C0.001 <0.001 co.ool
i4okIum '0.002 0.0024 <0c.002 <0.002 0.0029B <0.002

A0 0.005 -'0.005 '0.005 0O.005 0o. 005 <0.005

Not Dotected

- ~t Appliiable

2050



tj
4ENGINEERING-SCIENCE INC. PAGE 2

11/21/88

E ANALYSIS REPORT

[JORK ORDER 1'WER: 962
[1OB NUMER :ZBOO00000440 APPROVED BY_____________

WORK ORDER DATE :09/12/88 Lab Supervisor

1!!IEPORT DATA: CLIENT DATA:
al": OAK RIDGE/DULUTH ANGS ES OAK RIDGE/DULUTH ANGB 134)

710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
W RIDGE, TN 378W0 OAK RIDGE, TN 37830
IILL HAYDEN

#OF REPORT COPIES: 1

.'ONTRACT IPO # :30R001
'tONTACT : BILL HAYDEN

(615)-481-3920

ASK: 3, UNITS: mg/L

DANGB-4-MW21- DANGR-4-MW24- DANGB-8-GW8B- DANGB-9R3 DANGB-4-MW22- DANGS-8-GW8A-
GW-1 GW-1 GW-1 GW-1 Gil-1

EST COMPOUND 88092321 88092322 88092323 88092324 88092325 88092327

'18.1 PETROLEUM HYDROCARBONS <1.5 01.5 01.5 01.5 0.5 01.5

NAD -Not Detected



ENGINEERING-SCIENCE INC. PAGE 3
11/21/88

ANALYSIS REPORT

)RK ORDER NUMBER: 962
)B NUMBER : ZBO000000440 APPROVED BY _____________

)RK ORDER DATE : 09/12/88 Lab Supervisor

:PORT DATA: CLIENT DATA:
3OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB C 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

3NTRACT / PO # : 30R001
INTACT : BILL HAYDEN

(615)-481 -3920

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

DANGR-4-MW21- DANGB-4-MW24- DANGS-8-GW8B- DANGB-BR3 DANGB-4-MW22- DANGS-8-GW8A-
GW-1 GW-1 GW-1 GW-1 GW-1

.ST COMPOUND 88092321 88092322 88092323 88092324 88092325 88092327

:NZYL CHLORIDE ND ND NO ND ND ND
.S (2-CHLOROETHOXY)METHANE ND ND ND ND ND ND
:S (2-CHLOROISOPROPYL)ETHER ND ND ND ND ND ND
0MOBENZENE ND ND ND ND ND ND
0M0DICHLOR0METHANE NO ND ND ND ND ND
Z0MO0FORM ND NO ND NO ND ND
ZOMOETHANE ND ND ND ND ND NO

kRB0N TETRACHLORIDE ND ND ND ND ND ND
qLORACETALDEHYDE ND ND ND ND ND ND
iLORAL ND ND ND ND ND ND
ILOROBENZENE ND ND ND ND ND ND
iLOROETHANE ND ND NO ND ND ND
!LOROFORM ND 0.18 ND 0.598 0.23B ND
-CHLOROHEXANE ND ND NO ND ND ND
-CHLOROETHYL VINYL ETHER ND ND NO ND ND ND
iLOROMETHANE ND ND ND ND ND ND
"LOROMETHYL METHYL ETHER ND ND ND ND ND ND
ILOROTOLUENE ND ND ND ND NO ND
.BRONOCHLORGMETHANE NO ND ND ND ND ND

B8ROMOMETHANE ND ND ND ND ND NO
,2-DICHLOROBENZENE ND NO ND ND ND ND
,3-DICHLOROBENZENE ND NO ND ND ND ND
,4-DICHLOROBENZENE ND ND ND ND ND ND
.CHLORODIFLUOROMETHANE ND ND ND NO ND ND
1-DICNLOROETHANE ND NO ND No ND ND
2-DICHLOROETHANE ND ND ND ND ND ND
1-DICHLOROETHYLENE ND ND ND NO ND ND

.ANS-i,2-DICHLOROETIHLENE ND ND ND ND ND ND
CHLOROMETHANE 2.68 4.10 0.468 1.75 0.698 1.68
2-DICHLOROPROPARE ND ND ND ND ND ND

Not Detected

2.)052



ENGINEERING-SCIENCE INC. PAGE 4

ANALYSIS REPORT FOR WORK ORDER NUNSER 962

DANGB-4-MW21- DANGS-4-MW24- DANG-8-GU88- DANGB-BR3 DANGS-4-NW22- DANGB-8-GWSA-
OW-1 OW-1 GW-1 GW-1 GW-1

TEST COMPOUND 8802321 8802322 88092323 88092324 88092325 88092327

_1,3-DICHLOROPROPYLENE RD ND ND ND ND ND
1,,2,2-TETRACHLOROETRANE ND ND ND No ND ND
l1,1,1,2-TETRACHLOROETHANE ND NO ND ND ND ND
rETRACHLOROETHYLENE ND ND ND ND ND ND
I1,1,1-TRIcHLOROETHANE ND ND ND ND ND ND
1,1,2-TRICHLOROETHANE ND ND ND ND ND ND

; RICHLOROETHYLENE ND No ND NO ND ND
i RICHLOROFLUOROr4ETHANE NO ND NO NO ND NO

TRCLRPOAEND ND ND NO NO NO

VINYL CHLORIDE ND NO ND NO ND ND

NO -Not Detected



ENGINEERING-SCIENCE INC. PAGE 5

ANALYSIS REPORT FOR WORK ORDER NUMBER 962

ASK: 4. UNITS: Ug/L, GROUP 8010

DANG84 86 DANGB-TB3

EST COMPOUND 88092328 88092329

=NZYL CHLORIDE ND ND
IS (2-CHLOROETHOXY)NETHANE ND ND

I S V-CHLOROISOPROPYL)ETHER ND ND
WOSENZENE ND ND
ROMODICHLOROMETHANE ND ND

ROMOFORM ND ND
ROMOETHANE ND ND
ARSON TETRACHLORIDE NO ND
4LORACETALDEHYDE ND ND
HLORAL ND ND
HLOROBENZENE NO ND
-ILOROETHANE ND ND
-iLOROFORN 16 ND
,CHLOROHEXANE ND ND
* CHLOROETHYL VINYL ETHER ND ND
ILOROMETHANE ND ND
4LOROMETHYL METHYL ETHER ND ND
4LOROTOLUENE ND ND
IBROMOCHLOROMETHANE NO ND
18ROMOMTHANE ND ND
,2-DICHLOROBENZENE ND ND
,3-DICHLOROBENZENE RD ND

,4-DICHLOROGENZENE ND ND
ICHLORODIFLUOROMETHANE ND ND
,1-DICHLOROETHANE ND RD
2-DICHLOROETHANE ND ND

,l-DICHLOROETHYLENE ND ND
3ANS-1,2-DICHLOROETHYLENE ND ND
ICHLOROMETHANE 1.48 1.48
12-DICHLOROPROPANE ND ND
13-DICHLOROPROPYLENE ND ND
,1,2,2-TETRACHLOROETHANE ND ND
,1,1,2-TETRACHLOROETHANE ND ND
..TRACHLOROETHYLENE ND NO

,1,1-TRICHLOROETHANE NO NO

,1,2-TRICHLOROETHANE NO NO
RICHLOROETHYLENE NO NO
3 1CHLOROFLLUO0R4ETHANE ND NO
1ICHLOROPROPANE ND ND
INYL CHLORIDE ND ND

*Not Detected

0O 0



ENGINEERING-SCIENCE INC. PAGE 6
11/21/88

ANALYSIS REPORT

I WORK ORDER NUMER: 962
F JOB NUMER :ZB0000000440 APPROVED BY_____________

WORK ORDER DATE :09/12/88 Lab Supervisor

!,REPORT DATA: CLIENT DATA:
LES OAK RIDGE/DULUTH ANGS ES OAK RIDGE/DULUTH ANGS 134)
710 S. ILLINOIS AVE. STE, S103 710 S. ILLINOIS AVE. STE. S103
SOAK RIDGE, TN 37830 OAK RIDGE, TN 3783
,BILL HAYDEN

# OF REPORT COPIES: 1

SCONTRACT / PO 30R001
~CONTACT :BILL HAYDEN

(615)-481 -3920

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

DANGB-4-NW21- DANGB-4-MW24- DANGB-8-GW8B- OANGB-BR3 DANG8-4-MW22- DANGB-8-GW8A-
GW-1 GW-1 GW-1 GW-1 GW-1

TEST COMPOUND 88092321 88092322 88092'323 88092324 88092325 88092327

BENZENE 22 ND ND ND ND ND
...H.O O E N *D -- - - -- - - - -- - - - -- - -- - -- - ND--- - -- - ND--- - -- - -- - - - - - - - - - - - - - - - - - - - - -

- 1ZCHLOROBENZENE ND ND ND ND ND ND
1,3-OICLOROBENZENE ND ND ND ND ND ND
1,3-DICLOROBENZENE ND ND ND ND ND ND

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

ND Not Detected

ZOi



ENGINEERING-SCIENCE INC. PAGE 7

ANALYSIS REPORT FOR WORK ORDER NUMBER 962

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

OANGB-FB6 DANGB-TB3

SST COMPOUND 88092328 88092329

...N . .. ..E. .. . .. . .. . . . .. . . . . .. . . . .
HLORENEE ND ND
2CHLOR DREN ENEE ND ND

,2-DICHLORBENZENE ND ND
,4-DICHLORDBENZENE ND ND

THYL BENZENE ND ND
OLUENE ND ND
YLENES ND ND

) Not Detected

27056



ENGINEERING-SCIENCE INC. PAGE 8

ANALYSIS REPORT

P ORK ORDER NUMBER: 962
~JOB NUMBER : ZB0000000440 APPROVED BY_____________
;WORK ORDER DATE :09/12/88 Lab Supervisor

2 EPORT DATA: CLIENT DATA:
IS OAK RIDGE/DULUTH ANGS ES OAK RIDGE/DULUTH ANGS 134)

710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
I 'AK RIDGE, TN 37830 OAK RIDGE, TN 3783
)ILL HAYDEN

N OF REPORT COPIES: 1

j :ONTRACT /P0 # 30R001
'CONTACT BILL HAYDEN

(615)-481 -3920

fASK: 4, UNITS: ug/L, GROUP 8080

DANGB-8-GW8B- DANGB-BR3 DANGS-8-GW8A-

GW-1 GW-i
EST COMPOUND 88092323 88092324 88092327

% LDRIN ND ND ND
k LPHA-BHC NO NO ND

tIETA-RHC ND ND NO
DELTA-BHC ND ND ND
.AJM4A-BHC NO NO ND

3 HLORDANE ND ND ND

4,41-DDD NO ND ND
4,1DEND ND NO

-,,I-DDT ND ND ND

)IELDRIN ND ND ND
ENDOSULFAN I ND ND ND
ONDOSULFAN 11 NO ND ND

.NDOSULFAN SULFATE NO ND ND

.NDRIN NDON ND

ENDRIN ALDEHYDE NA NA NA
o EPTACHLOR ND NO ND

iEPTACHLOR EPOXIDE ND ND ND
KEPONE ND ND ND

HETHOXYCHLOR ND ND NO

IOXAPHENE ND ND ND
CB1016 ND ND NO

PCB-1221 NO ND NO
PCO-1232 NO ND ND

1'CB-1242 ND ND NO
Z .08-1248 NO ND ND
PC8-1254 ND NO NOD
iC8-1260 ND NO NO

NO Not Detected

fA - Not Analyzed

2057
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, ?EST ¢I)t .MA .'IX SV'IKE/MA'rRLX SPIK' I)UII. [(CAT'[ R E )VERY

I WATER

Job No: OR0)01 QC Report No.: ."t'-W-034-88

QC Sample No.: .3092J0)
Ctient: ES Oak Ridge Level (Low/Med): :Lw
Attn: Bill Hayden Date Reported: '1-11-88
Address: 710 S. Illinois Avenue

Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB Laboratory Supervisor Approval:

QC Report for Laboratory Sampl e No(s).: _ ,_.________ -_____- ____-_,

88092303-88092306, 88092291-88092293
88092423-88092427, 88092313-88092317
88092323-88092327

I Compound Amount S3mple Conc. MS Conc. MS % QC
Added In Extract In Extract Rec. Limits
(ng) (ug/L) (ug/L) Re c.

Lindane 200 ND ND NC* 56-123

Heptachlor 200 ND 0.200 100 40-131
epoxide

Aldrin 200 ND 0.226 113 40-120

Dieldrin 500 ND 0.577 115 52-126

Endrin 500 ND 0.516 103 56-121

4,4-DDT 500 ND 0.392 73 38-127

MSD Conc. I Limits
In Extract MSD % MS ,
(ug/L) Rec. c. " RPD :7 RPD REC

Lindane ND NC* NC* NC* 15 56-123

Heptachlor 0.191 96 100 5 20 40-131
epoxide

Aldrin 0.187 94 113 19 22 40-120

Dieldrin 0.478 96 115 19* 13 52-126

Endrin 0.465 93 103 10 21 56-121

4,4-DDT 0.317 63 78 20 27 38-127

# - Column to be used to flag recovery and RPD vatues with an asterisk
* -Values outside of QC lizlts

NC- Not Calculated

RPD: 2 out of 6 ou-side limits

Spike Recovery: 2 out o. 12 outside limits

8,-A1-DULU04 57 1 4 ?T-F RMO 7



WATER

...o No ~ QROI tC Re por t No: OCP-W-0034-8B1
QC Sample No.: Blank

CItet! 9S Oak Ridge Level (Low/M-ed): Low
Attn: Av11 uayden Date Reported: 11-11-88
Address*, 710 S. illinois Avenue

Suite P-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB Laboratory Supervisor Approval:

QC Report for Laboratory Sample No(s).:
88092303"88092306, 88092291-88092203
88092313-88092317, 88092323-88092324

88092327, 88092423-38092427

Compound Amount Sample Conc. MS Cone. MS % QC
I Added In Extract In Extract Rec. # Limits

(ng) (ug/L) (ug/L) Rec.

Lindane 200 ND 0.177 89 56-123

Heptachlor 200 N-D 0.194 97 40-131
epoxide

Aldrin 200 ,M 0.181 91 40-120

Dieidrin 500 .D 0.487 97 52-126

Endrin 500 ';D 0.458 92 56-121

4,4-DDT 500 ND 0.388 78 38-127

! MSD Conc. QC Limits
I In Extract j .SD% MS% %

(ug/L) Rec. # Rec. # RPD 0 RPD P.EC

Lindane 0.0110 6* 89 179* 15 56-123

neptachlor 0.0141 7* 97 ISO* 20 40-131
epoxide

AIdrin j ND NC* 91 MC* 22 40-1420

Dieldrin 1 0.0333 7* 97 177* 18 52-126

Endrin 0.0322 6* 92 176* t56 - It

4,4"-DDT 0.0279 6 78 171* 27 3g-127

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

;C- Not Calculated

:';.)D: 6 out of 6 outside limits

3pike Recovery: 6 out of 12 outside Limits

88-Al-DULU0458 1 06 4 PT-F,M07



CASE, NARRATIVE
QUALITY CONTROL RttULTS SUMMARY

QC REPORT NO.: OCP-W-0034-88
~2 ~QC REPORT NO.: OCP-W-0034-88B

I a0

Iu ~ Analysis of matrix spikes shoved lindane to be not quantifiable
because i: was swamped by an interference. The RPD for ciltdrin was
slightly Magher than EPA QC guidelines. When spiked blanks were

r ~ analyzed, an interference made the aidrin response not quantifiable. In
addition, the blank spike recoveries were essentially twice what they
should ha~e been, while recoveries from the duplicate were close to

11 17 ero. :This suggests that the blank spike was spiked twice and the
__ duplicate not at all. However, when the data associated with these

analyses w-.re closely examained, no analytical errors were found.

Heptaichlor epoxide was inadvertently used instead of heptachio: in
the matrix spiking solution.

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

88-Al-DlULU0461 I 206540



PESTICOH METHOD BLANK SUMMARY

Job No.: OROO1 Lab Name: -.gineering Science
Lab Sample No.: "--'ank

Client: ES Oak Ridge
Attn: Bill Hayden Matrix: 'ater 
Address: 710 S. Illinois Avenue Level (low/rued): "

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

Date Reported: 11-11-88

Project: Duluth ANGB

Date Extracted: 9-15-88
Date Analyzed (1): 10-15-88 Date Analyzed (2): 10-19-88

Time Analyzed (1): 14:15 Time Analyzed (2): 20:14
Instrument ID (1): HP5890 #2 Instrument ID (2): F?5880
GG Column ID (1): OV-1 GC Column ID (2): Xixed

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

88092313 10-15-88 88092313 10-19-88
88092314 10-15-88 88092324 10-19-88

- 88092315 10-15-88 88092327 10-19-88
- 88092316 10-15-88
- 88092317 10-15-88
- 88092323 10-15-88

88092324 10-15-88
88092327 10-15-88

S--A1-0ULU0475 1 2066 0T-F&404
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2 t 88 VOLATILE CONTINUING CALIBRATION CHECK So *

Lab~ are:......__ Contract:- --

Lab Code: ______Case No.:.____ SAS No.: ______SOG No.:____

Instrument ID. :.C&Q4i Calibration Date(s):____

LAB FILE ID:.1... Int. Calib. Dae q /,q/'

COMPOUND RRF RRF50 %DO 2- C I

Benzyl chloride_
b15 (2-chioroethoxy -

methane__
bis (Z-chloroisopropyl

ether--
Bromobenzene_______ ___ f.~

Bromodichioromethane__ - 3~J U 1

Bromoform_________ I' . ~ j-
Bromoriethane__ 0 g c 1
Carbon tetrachloride___ ____i{~~

Chloroacetaldeh yde_ _ ----
Chlorobenzene_______ 1 1.~ 1... I'4
Clioroethane__ .'
Chloroform________ I-I 'i.9 IL
I-Chorohexane ___ Jj3 -1

Z-Chioroethyl vianyl ether_ - ___

Chioromethane___ __1_ _; 0-Q14' bF
Chloromethyl methyl ether_' 1 -

o__,__& pChlorotoluenes 3 1
Dibromochloromethane___ 1 a jt
Dibromomethane - E 9_ &4-: E
1 2Z_Oichlorobenzene__1___T5 .I j .
1 ,3-Dlchlorobenzene _ : _Q. I Lii...
1 ,4ODichlorobenzene_______ '
Dichiorodifluormethane- -

1,1 _Dichioroethane i L4 : L4
1 ,2Oaichloroethane. __ _ 1'4

1,1 _flchioroethylene 2.( n *1
trans_1I,2 dichloroethylene _' '. .~:J
Dichioromethane ______09_Q

1,2_Dichloropropane q 4.1: 1
1,3_Dachioropropylene _, . -

I 12,2_Tetrachl rothanc~ S _1.. I~
1,1,1,2_Tetrachioroethane_ ' ' 1.~5 I L
Tetrachloroethylene ___ __ .2z S'tl1..
1- 1 1-Trichloroethane -' - 3L
1,1,2_.Trchloroethane__ I5 .~
Trichioroethylene_____I" ....4.6
Tr achior ofluor met hane__0.
Trichioropropane______I~..
Vinyl chloride -- C-

41068



file: 8020CONT
3 Nov 88

VOLATILE CONTINUING CALIBRATION CHECK

LabName: Contract:

Lab Code: Case No.: SAS No.: SOG No.:

In~strument I. _____Calibration Date(s):- /a__Zqq

LAB FILE IW: __7 Init. Calib. Date(s):____

COM'POUND RRF RRFG0 O

Benene

Chlorobenzene_.... , .,_, .Chorbnzn I-_L I_
I I ,I

1 ,Z Oichlorobenzene _____'
1,3Dichlorobenzene_ _ . _
1,4_0ichorobenzene_1_ '___ ___.__

Eihvi 2eine , _, _,_,_1 , -.

y es2069
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E S 600 BANCROFT WAY
4 BERKELEY, CALIFORNIA 94710ENGINEERING-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

Attached are the analytical reports for the water samples received

by this laboratory on 9-10-88 and 9-12-88.

Sample Preparation Data

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

88092312 DANGB-4-MW23-GW1 BA-I 9-09-88 10-17-88
88092312 DANGB-4-11MW23-GW1 CD-F 9-09-88 10-24-88
88092312 DANGB-4-,W23-GW1 CR-F 9-09-88 10-28-88
88092312 DANGB-4-MW23-GW1 PB-F 9-09-88 10-20-88
88092312 DANGB-4-11W23-GWI 418.1 9-09-88 9-28-88 10-05-88
88092312 DANGB-4-MW23-GW1 8010 9-09-88 9-16-88 9-14-88
88092312 DANGB-4-,r423-GW1 8020 9-09-88 9-16-88
88092313 DANGB-8-0W8C-GW1 BA-I 9-09-88 10-17-88
88092313 DANGB-8-GW8C-GW1 CD-F 9-09-88 10-24-88
88092313 DANGB-8-GW8C-GW1 CR-F 9-09-88 10-28-88
88092213 DANGB-8-GW8C-GW1 PB-F 9-09-88 10-20-88
88092313 DANGB-8-GW8C-GW1 8010 9-09-88 9-16-88 9-14-88
88092313 DANGB-8-GW8C-GW1 8020 9-09-88 9-16-88
88092313 DANGB-8--G'8C-GW 1 8080 9-09-88 9-15-88 10-16-88 10-19-88
88092314 DANGB-8-MWI 7-G;11 BA-I 9-09-88 10-17-88
88092314 DANGB-8-%MW17- W1 CD-F 9-09-88 10-24-88
88092314 DANGB-8-MW1 7-GWI CR-F 9-09-88 10-28-88
88092314 DANGB-8-141l 7-GWI PB-F 9-09-88 10-20-88
88092314 DANGB-8-1MW17-GW1 418.1 9-09-88 9-28-88 10-05-88
88092314 DANGB-8-MW17-GWI 8010 9-09-88 9-16-88 9-15-88
8,09231 ,N--, DB- 8-11 V14 7 02 0ov-V 9-09-38 9-1 6-83
88092314 DANGB-8-11f17-GW1 8080 9-09-88 9-15-88 10-16-88 10-19-88

* If applicable

88-Al-DULU0619 1 CL-FRMO1

A SUBSIDIARY OF THE PARSONS CORPORATION 20' 3



E s 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.

88092315 DANGB-8-MW16-GWI BA-I 9-09-88 10-17-88
88092315 DANGB-8-MW16-GWI CD-F 9-09-88 10-24-88
88092315 DANGB-8-1W16-GW1 CR-F 9-09-88 10-28-88
88092315 DANGB-8-ffW16-GW1 PB-F 9-09-88 10-20-88
88092315 DANGB-8-UMW16-GW1 418.1 9-09-88 9-28-88 10-05-88
88092315 DANGB-8-MW16-GWI 8010 9-09-88 9-16-88 9-15-88
88092315 DANGB-8-'fi16-GW1 8020 9-09-88 9-16-88
88092315 DANGB-8-MMI6-G171 8080 9-09-88 9-15-88 10-16-88 10-19-88
88092316 DANGB-BR2 BA-I 9-09-88 10-17-88
88092316 DANGB-BR2 CD-F 9-09-88 10-24-88
88092316 DANGB-BR2 CR-F 9-09-88 10-28-88
88092316 DANGB-BR2 PB-F 9-09-88 10-20-88
88092316 DANGB-BR2 418.1 9-09-88 9-28-88 10-05-88
88092316 DANGB-BR2 8010 9-09-88 9-16-88 9-15-88
88092316 DANGB-BR2 8020 9-09-88 9-16-88
88092316 DANGB-BR2 8080 9-09-88 9-15-88 10-16-88 10-19-88
88092317 DANGB-8-MWI 5-GW1 BA-I 9-09-88 10-17-88
88092317 DANGB-8-MW15-GWI CD-F 9-09-88 10-24-88
88092317 DANGB-8-1W1 5-GWI CR-F 9-09-88 10-28-88
88092317 DANGB-8-MW15-GW1 PB-F 9-09-88 10-26-88
88092317 DANGB-8-MWI5-GW1 418.1 9-09-88 9-28-88 10-05-88
88092317 DANGB-8-1WI5-GWI 8010 9-09-88 9-16-88 9-15-88
88092317 DANGB-8-11I 5-GWI 8020 9-09-88 9-16-88
88092317 DANGB-8-1HW715-GWI 8080 9-09-88 9-15-88 10-16-88 10-19-88

* If applicable

88-Al-DULU0619 2 CL-FRMO1
A SUBSIDIARY OF THE PARSONS CORPORATION "



!

CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
SAMPLE NO(S).: 88092312-88092317

WORK ORDER NO.: 960

These water samples were received at the ES Berkeley Laboratory
on 9-10-88 and 9-12-88. They were received cold and intact.

80 1-
88-AI-DULU0620 I CN-FP%402



ENGINEERING-SCIENCE INC. PAGE 1
11/21/88

ANALYSIS REPORT

iRK ORDER NUMBER: 9,60
)S NUMBER : ZB0000000440 APPROVED BY _____________

)RK ORDER DATE :09/12/88 Lab Supervfsor

:PORT D~ATA: CLIENT DATA:
3OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)
0O S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
\K RIDGE, TN 37830 OAK RIDGE, TN 37830
:LL HAYDEN

OF REPORT COPIES: 1

INTRACT / PO0 OR001
)NTACT BILL HAYDEN

(615)-481-3920

',SK: 2, UNITS: mg/L

DANGS-4-1MW23- DANGB-8-GW8C- DANGB-8-MW17- DANGB-8-MW16- DANGB-BR2 DANGB-8-MW15-
GW-1 GW-i 6W-i GW-1 GW-i

.ST COMPOUND 88932 8021 893488092315 88092316 88092317

'ID DIG FLANE NA NA NA AN
'ID DIG FURNACE NA NA NA AN

,RIUM 0.14 0.22N 0.158N <0.05N <0.05N <0.05N
%DMIUM <0.001 <0.001 <0.001 (0.001 <0.001 W <O.OOiW
iROMIUM 0.0024 B 0.0027B 0.0027 B 0.0021 B <0.002 <0.002W
'AD <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

-Not Detected

A - Not Analyzed



ENGINEERING-SCIENCE INC. PAGE 2

ANALYSIS REPORT

I4ORK ORDER NUMBER: 960
IJOB NUMBER : ZOOO0000440 APPROVED BY _____________

WORK ORDER DATE : 09/12/88 Lab Supervisor

: EPORT DATA: CLIENT DATA:
:$ OAK RIDGE/DULUTH ANGS ES OAK RIDGE/DULUTH ANGB C 134)I710 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 / PO0 # : OR001
'CONTACT :BILL HAYDEN

(615)-481-3920

fASK: 3, UNITS: mg/L

DANGO-4-MW23- DANGB-8-GW8C- DANGB-8-NW17- DANGB-8-MW16- DANGB-8R2 OANGB-8-MW15-
GW-1 GW-1 OW-i GW-i GW-1

tEST COMPOUND 88092312 88092313 88092314 W-Z92315 88092316 88092317

418.1 PETROLEUM HYDROCARBONS 01.5 NT 01.5 01.5 01.5 01.5

ND - Not Detected

11T - Not Tested



ENGINEERING-SCIENCE INC. PAGE 3
11/21/88

ANALYSIS REPORT

IRK ORDER NUMBER: 960
)B NUMBER : ZBDDOO000440 APPROVED BY _____________

)RK ORDER DATE :09/12/88 Lab Supervisor

!PORT DATA: CLIENT DATA:
iOAK RIDGE/DULUTH ANGI 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
lLL HAYDEN

OF REPORT COPIES: 1

2NTRACT / PO # : OROOI
INTACT : BILL HAYDEN

(615)-481-3920

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

DANGB-4-NW23- DANGS-8-GW8C- DANGB-8-MW17- DANGB-8-MW16- DANG8-BR2 DANGB-8-MW15-
Gw-1 GW-1 GW-1 GW-1 GW-i

:ST COMPOUND 88092312 88092313 88092314 88092315 88092316 88092317

INZYL CHLORIDE ND ND NO ND ND ND
:S (2-CHLOROETHOXY)METHANE ND ND ND ND ND ND
S (2-CHLOROISOPROPYL)ETHER ND ND ND NO ND ND
OMOBENZENE ND ND NO ND ND ND

ROMODICHLOROMETHANE ND ND NO ND ND ND
OMOFORM NO ND NO ND ND ND

,OMOETHANE ND NDNDDNDD

kRBON TETRACHLORIDE ND ND ND ND ND ND
iLORACETALDEHYDE ND ND ND ND ND NO
4LORAL ND ND ND ND ND ND
iLOROSENZENE ND ND ND ND ND ND
iLOROETHANE ND ND ND ND ND ND
iLOROFORM ND ND 0.168 0.148 0.65B NO
CHLOROHEXANE ND ND ND ND ND ND

-CHLOROETHYL VINYL ETHER ND ND No ND ND ND
ILOROMETHANE ND ND NO NO ND ND
LOROI4ETHYL METHYL ETHER ND ND ND ND ND ND

iLOROTOLUENE ND ND ND ND ND ND
BROMOCHLOROMETHANE ND ND ND ND ND ND
BROMOMETHANE ND ND ND ND ND ND
2-DICHL0Rr.BENZENE ND ND ND ND ND ND
3-DICHLOROSENZENE ND ND ND ND ND NO

*4-DICNLOROBEN?ENE ND ND ND ND ND ND
CHLOROOIFLUQROMETHANE NO ND NO ND NO ND
1-DICHLOROETHANE ND ND NO ND ND ND
2-DICHLOROETHANE ND ND ND NO ND ND
i-DICHLOROETHYLEmE NO ND ND ND ND ND

!ANS-1,2-DICHLOROETRYLENE ND ND ND NO ND ND
CHLOR0OMETHANE 5.3B 2.28 0.778 0.126 6.68 2.86
2-DICHLOROPROPANE ND ND ND ND ND ND

Not Detected



ENGINEERING-SCIENCE INC. PAGE 4
11/21/88

ANALYSIS REPORT FOR WORK ORDER NUMB8ER 960

DANGB-4-4W23- DANGB-B8GW8C- DANGB-8-MW17- DANGS-8-MW16- DANGB-BR2 DANGB-8-MW15-
GW-i GW-i GW-1 GW-1 GW-1

TEST COMPOUND 88092312 88092313 88092314 88092315 88092316 88092317

I,3-DICHLOROPROPYLENERND ND ND ND ND ND
1 1,2,2-TETRACHLOR0ETHANE ND ND ND ND ND ND

11,1,2-TETRACLOROETHANE ND ND ND ND ND ND
'ETRACHLOROETHYLENE ND ND ND NO ND ND

1i,1,1-TRICHLOROETIANE ND ND ND ND ND ND
1,1,2-TRICNLOROETHANE ND ND ND ND ND ND

RICNLOROETHYLENE ND ND ND ND ND ND
RICHLOROFLUOROMETHANE ND ND ND ND ND ND

TRICHIOROPROPANE ND ND ND ND ND ND
VINYL CHLORIDE ND ND ND ND ND ND

ND Not Detected



ENGINEERING-SCIENCE INC. PAGE 5
11/21/88

ANALYSIS REPORT

)RK ORDER MBER: 960
)B NUMBER ZB0000000440 APPROVED BY _____________

)RK ORDER DATE 09/12/88 Lab Supervisor

.PORT DATA: CLIENT DATA:
S OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGS 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 # OR001
)NTACT :BILL HAYDEN

(615) -481-3920

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

DANGB-4-MW23- DANGB-8-GW8C- DANG8-8-MW17- DANGS-8-MW16- DANGB-BR2 DANGB-8-MW15-
GW-1 GW-1 GW-1 GW-1 GW- 1

'ST COMPOUND 88092312 88092313 88092314 88092315 88092316 88092317

ENZENE ND ND ND ND ND ND
'LOROBENZENE ND ND ND ND NO ND
2-DICHLOROBENZENE ND ND ND ND ND ND
3-DICHLOROBENZENE ND ND ND ND ND ND
4-DICHLOROSENZENE ND NO NO ND ND ND
HYL BENZENE ND NO ND ND ND ND

)LUENE ND ND ND ND NO ND
'LENES NO ND NO ND ND ND

*Not Detected



ENGINEERING-SCIENCE INC. PAGE 6

1 11/21/88
ANALYSIS REPORT

1O=K ORDER NUMBER: 960
2[OB NUMBER :ZB0000000440 APPROVED BY _____________

WORK ORDER DATE :09/12/88 Lab supervisor

' EPORT DATA: CLIENT DATA:
4S OAK RIDGE/DULUTH ANGS 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

Z3 :ONTRACT / PO # : OROO1
~CONTACT : BILL HAYDEN

(615)-481 -3920

SASK: 4, UNITS: ug/L, GROUP 8080

DANGB-8-GW8C- DANGB-8-MW17- DANGS-8-MW16- DANGB-BR2 DP'4GB-8-MW15-

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

'EST COMPOUND 88092313 88092314 88092315 88092316 88092317

ItXLDRIN ND ND ND NO ND
-- - - -- - - --L---HA-- -- - -- - -- -N- - -- - -- -ND- -- - -- -ND- -- - -- -ND-- -- -- --
LETABSIC ND ND ND ND ND

DETA-BHC ND ND ND ND ND
DELTA-BHC NO ND ND ND ND

AMMA-BHNE NO ND ND ND NO

4,4-DAN ND ND ND ND ND

4,41-DD ND ND ND NO ND

4,4#-DDE NO ND ND NO NO

,41-OT ND ND ND ND ND

iEDSLFN INO ND ND ND ND

END0SULFAN II ND ND ND ND ND
cNDOSULFAN SULAT ND NO ND NO ND
NDOSLN SUFT ND ND ND ND ND

ENDRIN ALEYENA NA NA NA NA

EPTINALH YDE ND ND NA ND ND

iEPTACHLOR EODEND NO ND ND ND

1EPTONE POID NA NA NA NA NA

KETOXYCI ND ND ND ND ND

MTOXHE ND ND NO ND ND

CB-1016E ND ND ND ND ND

PCB-1016 ND ND ND NO ND
PCB-122 NO ND ND NO ND

DCO-1232 NO NO ND NO ND

-CS-1248 ND NO ND ND NO

PCB-124 ND ND NO ND ND

IC9-1260 ND ND NO NO ND

NDO Not Detected

i - Not Analyzed
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PESTICIDE MATRIX SPIKE!MATRIX SPIKE DUPLICATE RECOVERY
WATER

L. Job, No OROOI QC Report No.: OCP-W-0034-88
QC Sample No.: 88092306

Client: ES Oak Ridge Level (Low/Med): Low
SAt tn: till Hayden Date R~eported'. 11-11-88

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

Project: Duluth ANGB Laboratory Supervisor Approval:

QC Report for Laboratory Sample No(s).: _..
88092303-88092306, 88092291-88092293
88092423-88092427, 88092313-88092317
88092323-88092327

Compound Amount Sample Cone. MS Conc. MS % QC
I Added In Extract In Extract Ree. # Limits

S__ (ng) (ug/L) (ug/L) Re c.

[ Lindane 200 ND ND NC* 56-123

Heptachlor 200 ND 0.200 100 40-131
epoxide

Aldrin 200 ND 0.226 113 40-120

Dieldrin 500 ND 0.577 115 52-126

Endrin 500 ND 0.516 103 56-121

4,4"-DDT 500 ND 0.392 78 38-127

MSD Cone. QC Limits
In Extract i4SD % MS %

(ug/L) Re c. # Rec. # RPD # RPD j REC

Lindane ND NC* NC* NC* 15 56-123

I Heptachlor 0.191 96 100 5 20 40-131
epoxide

Aldrin 0.187 94 113 19 22 40-120

Dieldrin 0.478 96 115 19* 18 52-126

Endrin 0.465 93 103 10 21 56-121

4,4"-DDT 0.317 63 78 20 27 38-127

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

NC - Not Calculated

RPD: 2 out of 6 outside limits 2091
B Spike Recovery: 2 out of 12 outside limits

88-A1-DULU0457 1 PT-FMO 7



PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
WATER

Job No: OROO1 QC Report No.: OCP-W-0034-88B
QC Sample No.: Blank

Client: SS Oak Ridge Level (Low/Med): Low
Attn: Bill Hayden Date Reported: 11-11-88
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).: _,___________

88092303-88092306, 88092291-88092293
88092313-88092317, 880'2323-88092324
88092327, 88092425 68092427

Compound Amount Sample Conc. MS Conc. MS % QC
Added In Extract In Extract Rec. # Limits
(ng) (ug/L) (ug/L) Rec.

Lindane 200 ND 0.177 89 56-123

Heptachlor 200 ND 0.194 97 40-131
epoxide

Aldrin 200 ND 0.181 91 40-120

Dieldrin 500 ND 0.487 97 52-126

Endrin 500 ND 0.458 92 56-121

4,4"-DDT 500 ND 0.388 78 38-127

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

(ug/L) Rec. # Rec. # RPD # RPD REC

Lindane 0.0110 6* 89 179* 15 56-123

Heptachlor 0.0141 7* 97 180* 20 40-131
epoxide

Aldrin ND NC* 91 NC* 22 40-120

Dieldrin 0.0333 7* 97 177* 18 52-126

Endrin 0.0322 6* 92 176* 21 56-121

4,4"-DDT 0.0279 6* 78 171* 27 38-127

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

NC - Not Calculated

RPD: 6 out of 6 outside limits

Spike Recovery: 6 out of 12 outside limits

88-Al-DULU0458 I PT-FRM07



CASE NARRATIVE

QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO.: OCP-W-0034-88

A QC REPORT NO.: OCP-W-0034-88B

U,

P hi Analysis of matrix spikes showed lindane to be not quantifiable
because it was swamped by an interference. The RPD for dieldrin was
slightly higher than EPA QC guidelines. When spiked blanks were
analyzed, an interference made the aldrin response not quantifiable. In
addition, the blank spike recoveries were essentially twice what they
should have been, while recoveries from the duplicate were close to
zero. This suggests that the blank spike was spiked twice and the
duplicate not at all. However, when the data associated with these
analyses were closely examined, no analytical errors were found.

Heptachlor epoxide was inadvertently used instead of heptachlor in
the matrix spiking solution.

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

I

i

~2093

" 88-Al-DULU0461 1 CN-FRPO 1
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PESTICIDE METHOD BLANK SUMMARY

Job No.: OR001 Lab Name: Engineering Science
Lab Sample No.: Blank

Client: ES Oak Ridge
Attn: Bill Hayden Matrix: Water
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: Duluth ANGB

Date Extracted: 9-15-88
Date Analyzed (1): 10-15-88 Date Analyzed (2): 10-19-88
Time Analyzed (1): 14:15 Time Analyzed (2): 20:14
Instrument ID (1): HP5890 #2 Instrument ID (2): HP5880
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

- 88092313 10-15-38 88092313 10-19-88
88092314 10-15-88 88092324 10-19-88
88092315 10-15-88 88092327 10-19-88

- 88092316 10-15-88
- 88092317 10-15-88
- 88092323 10-15-88
- 88092324 10-15-88
- 88092327 10-15-88

88-Al-DULU0475 1 PT-FR,04
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CASE NARRATIVE
QUAL T CO TROL RESULTS SUMMARY

QC REPORT NO.: TPR-W-0072-88

F

,

Insufficient sample was available for qua.ity control purposes.

The laboratory control sample is designated as a quality control sample
for this batch.

The reporting limit for the samples in this batch is provided by
the sub-contract laboratory.

t

o3-4-D -'ULUO26o. i .- OI



24 Oct 88 S1 ) / 022,3o,~c

VOLATILE CONTINUING CALIBRATION CHECK

LabName: -_ __ Contract: -----

Lab Code:______ Case No.:_____ SAS No.: ____ _SDG, No.:____

Instrument ID. Calibration Date(s):- rL~i

LAB FILE ID: 4 LZ0 Init. Calib. Dat e s) A?~ /

COMPOUND RRF RRFSO %0

Benzyl chloride i .2 ~ :
b15 (2-chioroethoxy-
methane______

bis (2-chiloroisopropyl-
ether__ _ _ _ _ _ _ _

Bromobenzene_______ L% A.: :
Bromodichlororiethane____ i'
Bromof orm :I? , :-.
Bromomethane____ 0 .~: _

Carbon tetrachloride - :__ 1 1
Chioroacetaldehyde____ i
Chlorobenzene______ 1 1'.:___ ___

Chioroethane__ __ -. / : 0, q6
Chloroform___ ____~4 Z '
1-Chorohexane_______ PI.
2-Chioroethyl vinyl ether_! -

Chioromethane__-___ .~ .
Chioromethyl methyl ether_! ____ - ____

o_,m_,& pChlorotoluenes _I_.'K ~ :3
Dibromochioromethane_1___1Y
Dibromomethane..___J 'L 3 j.
1, 2_ichlorobenzene 1~~ 2.i.:~......
1,3_Dichlorobenzene--:J.'j.-- 'y- At.
1,4_Oichlorobenzene _ , AIJ 1 __

Dichlorodifluormethane__ : -1 1
1 1 _Dichioroethane L
1,2_Dichloroethane 1
I I _Dichloroethylene____ 1 . 1 O
trans_1,2_dichloroethylene! 2A :;
Dichlororethane______:5 ?- £
1,2_Oichloropropane_ :2; :2S:--
1 3Dichloropropylene___ - 1 ..
1,1 ,2,2_Tetrachloroethane~j.4
1.1.1.2_Tetrachloroethanpe~d.j '
Tet rachl oroethyl ene____ _

1,1 ,Zjrichloroethane 1 1A% LJL L

Trichlorofluormethane__ AV ---3
Trichioropropane_____ :o 1O
Vinyl chloride 0: OW 1

2098



ZI Oct 88 & --F;072,7,

VOLATILE CONTINUING CALIBRATION CHECK

LabName: Contract:

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

Instrument ID.: . CAhf2 Calibration Date(s): 9

LAB FILE ID: q7 Init. Calib. Date(s): ,_ _

COMOrUND RRF RRF50 %D
I

ChlorobenzeneI
I

1Z_Dichlorobenzene___ 3.7 , 3
,.3_Dichlorobenzene 1i _ ____

1, 4_Oxchorobenzene,.
E=:'i BEzene _ L 3' _

T,I. __-_____ I ), I

Xilenes /3 /0 _

2099
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I
E S 600 BANCROF r WAY~BERKELEY, CALIFORNIA 94710

ENGINEERING-SCIENCE, INC. (41)L 48-4970

Job No.: OR001

Client: ES Oak Ridge
Attention: Bill Hayden

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

Project: Duluth 4NGB

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

Sample Preparation Data

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

88092215 DANGB,2BH1,SS1,0-2' MOIS 8-30-88 9-13-88
88092215 DANGB,2BH1,SS1,0-2 8010 8-30-88 9-08-88 9-09-88
88092215 DANGB,2BH1,SS1,0-2' 8020 8-30-88 9-08-88 9-09-88
88092216 DANGB,2BH1,SS2,2-4' MOIS 8-30-88 9-13-88
88092216 DANGB,2BH1,SS2,2-4' 8010 8-30-88 9-08-88 9-09-88
88092216 DANGB,2BH1,SS2,2-4 8020 8-30-88 9-08-88 9-10-88
88092217 DANGB,2BH1,SS4,8-10' MOIS 8-30-88 9-13-88
88092217 DANGB,2BH1,SS4,8-10' 8010 8-30-88 9-09-88 9-09-88
88092217 DANGB,2BH1,SS4,8-10' 8020 8-30-88 9-09-88 9-10-88
88092218 DANGB,2BH1,SS3,6-8' MOIS 8-30-88 9-13-88
88092218 DANGB,2BH1,SS3,6-8' 8010 8-30-88 9-09-88 9-09-88
88092213 DANGB,2BH1,SS3,6-8' 8020 8-30-88 9-09-88 9-10-88
88092219 DANGB,2BH1,SS5,10-12' MOIS 8-30-88 9-13-88
88092219 DANGB,2BH1,SS5,10-12' 8010 8-30-88 9-09-88 9-10-88
88092219 DANGB,2BH1,SS5,10-12' 8020 8-30-88 9-09-88 9-10-88
88092220 DANGB,2BH2,SS1,0-2' MOIS 8-30-88 9-13-88
88092220 DANGB,2BH2,SS1,0-2' 8010 8-30-88 9-09-88 9-10-88
88092220 DANGB,2BH2,SS1,0-2' 8020 8-30-88 9-09-88 9-11-88
88092221 DANGB,2BH2,SS2,5-6' MOIS 8-30-88 9-13-88
88092221 DANGB,2BH2,SS2,5-6' 8010 8-30-88 9-09-88 9-09-88
88092221 DANGB,2BH2,SS2,5-6' 8020 8-30-88 9-09-88 9-11-88^8o^-- Dt",,B ,2B12, SS3, MnT 9-11-88t

U~t4444 I~U I . I - - -

88092222 DANGB,2BH2,SS3,10-12' 8010 8-30-88 9-09-88 9-09-88
88092222 DANGB,2BH2,SS3,10-12' 8020 8-30-88 9-09-88 9-11-88

* If applicable

88-Al-DULU0137 1 CL-FRM01

A SUBSIIARY OF THE PARSONS CORPORATION 0)jf3



CASE NARRATIVE

QUALITY CONTROL RESULTS SUMMARY
SAMPLE NO(S).: 88092215-88092222

These soil samples were received at the ES Berkeley Laboratory

on 8-31-88. They were received cold and intact.

88-A1-DULU0138 1 2 1 4 CN-FRM02
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO.: VGC-S-0043-88
QC REPORT NO.: VGC-S-OO43-88B

Recoveries of SW8010 and SW8020 matrix spike compounds were
generally low. This is probably due to masking by the fuel hydrocarbons
present in the sample. Analysis of spiked blanks shows the laboratory
to be in control.

88-Al-DULU0136 1 1 4 CN-FRM02
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1  E 5 N 600 BANCROFT WAY
BERKELEY, CALIFORNIA 94710ENGINEERING-SCIENCE, INC. (415) 548-7970

Job No. : OROO1

Client: ES Oak Ridge
Attention: Bill Hayden

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

1
Project: Duluth ANGB

Attached are the analytical reports for the water samples received

by Lhis laboratory on 9-14-88.

Sample Preparation Data

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

88092388 DANGB-4-GW4A-GW1 BA-I 9-13-88 10-19-88
88092388 DANGB-4-GW4A-GW1 CD-F 9-13-88 10-24-88
88092388 DANGB-4-GW4A-GW1 CR-F 9-13-88 11-07-88
88092388 DANGB-4-GW4A-GW1 PB-F 9-13-88 10-25-88
88092388 DANGB-4-GW4A-GW1 418.1 9-13-88 9-23-88 9-26-88
88092388 DANGB-4-GW4A-GW1 8010 9-13-88 9-16-88 9-19-88
88092388 DANGB-4-GW4A-GW1 8020 9-13-088 9-16-88
88092339 DANGB-4-GW4D-GC 1 BA-I 9-13-88 10-19-38
83092389 DANGB-4-0W4D-GW1 CD-F 9-13-38 10-24-88
88092389 DANGB-4-GW4D-GW1 CR-F 9-13-88 11-07-88
88092389 DANGB-4-GW4D-GW1 PB-F 9-13-88 10-25-83
88092389 DANGB-4-GW4D-G10a 418.1 9-13-88 9-23-88 9-26-88
88092389 DANCB-4-GW4D-GWi1 8010 9-13-88 9-16-88 9-19-88
88092389 DANGB-4-GVW74 D-GW I 8020 9-13-88 9-16-88
88092390 DANGB-4-MW8-GW1 BA-I 9-13-88 10-19-88
88092390 DANGB-4-14W8-GW1 CD-F 9-13-88 10-24-88
88092390 DANGB-4-MW8-GW1 CR-F 9-13-88 11-07-88

88092390 DANGB-4-MW8-GWI 418.1 9-13-88 9-23-88 9-26-88

88092390 DANGB-4-MW8-GW1 8010 9-13-88 9-16-88 9-19-88

88092390 DANGB-4-1fW8-G111 8020 9-13-88 9-16-83
88092391 DA;G'3-TB6 8010 9-13-88 9-20-88 9-16-83
88092391 DANGB-TB6 8020 9-13-88 9-20-88

* If applicable

88-Al-DULU0574 I CL-FRM01
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V

CASE NARRATIVE
QUALITY CONTROL RESULTS SUM1MARY
SAMPLE NO(S).: 88092388-88092391

WORK ORDER NO.: 979

These water samples were received at the ES Berkeley Laboratory
on 9-14-88. They were received cold and intact.

88-AI-DULU575 I 2)1 0 CN-F .4 2



ENGINEERING-SCIENCE INC. PAGE 1

ANALYSIS REPORT

IORK ORDER NUMBER: 979
11OB NUMBER :Z5DO00000440 APPROVED BY
NORK ORDER DATE : 09/14/88 Lab SuperViso,

I-,EPORT DATA: CLIENT DATA:
g-J:S OAK RIDGE/DULUTH ANCS ES OAK RIDGE/DULUTH ANGS 134)

7109S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
I)AK RIDGE, TN 37830 OAK RIDGE, TN 37830
2'ILL HAYDEN

# OF REPORT COPIES: 1

.ONTRACT / P0O OR001
CONTACTBILL HAYDEN

(611)-481 -3910

5ASK: 2, UNITS: mg/I

DANGB-4-GW4A- DANGB-4-GW.D- DANGS-4-MW8-

NIGW-1 0w-i Gil-i
19-EST COMPOUND 88092388 8802389 88092390

.. . .. . .. . .. . .. . .. .DIG-- - -- - -- --A- -- -- NA-- --A- -NA-
ACID DIG FURAE NA NA NA

-ARIUM 0.170 0.178 <0.05
CADMIUM <0.001 <0.001 <0.001
i HROMIUM 0.003 SB 0.0020B <0.002 W
EAD cO.005 <0.005 <0.005

U NA -Not Analyzed
RD - Not Detected

7i~



ENGINEERINC-SCIENCE INC. PAGE 2i i1/14/88

ANALYSIS REPORT

)RK ORDER NUMBER: 979
)B NUMBER :ZBOO0000440 APPROVED By iA' 41Y fy)RK ORDER DATE : 09/14/88 Lab Supervisor

-PORT DATA: CLIENT DATA:
OAK RIDGE/DULUTH ANGS ES OAK RIDGE/DULUTH ANGB C 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 /p# : ORO01
3NTACT BILL HAYDEN

(615)-481-3920

ISK: 3, UNITS: mg/Kg

DANGB-4-GW4A- DANGB-4-GW4D- DANGB-4-Mt8-
GW-1 GW-1 GW-1

:ST COMPOUND 88092388 88092389 88092390
---------------- --------------- --------------- ---------------18.1 PETROLEUM HYDROCARBONS 3.24 <1.5 <1.5

) - Not Detected

2J22



ENGINEERING-SCIENCE INC. PAGE 3

ANALYSIS REPORT

1ORK ORDER NUMBER: 979
~,BNUMBER :ZB0O00044 APPROVED BY

WORK ORDER DATE :09/14/85 Lob supervisor

j,, PORT DATA: CLIENT DATA!
d~lS OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)
710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

gOAK RIDGE, TN 3783 OAK RIDGE, TN 37830
SILL HAYDEN

# OF REPORT COPIES: 1

~ONTRACT /PO 0 : OROO1
tONTACT : BILL HAYDEN

- (615)-481-3920

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

DANGB-4-GW4A- DANGO-4-GW4D- DANGB-4-MWB- DANGB-TB6
Gw1l GW-1 Ow-i

IEST COMPOUND 88092388 88092389 88092390 8802391

-ENZYL CHLORIDE NO ND ND ND

IS (2-CHLOROETHOXY)METHANE ND ND ND ND
-61S (2-CHLOROISOPROPYL)ETHER ND ND ND NO
BROMOBENZENE ND ND ND ND

1 'ROOMDI CHLOR014ETHMANE ND NO NO ND
ROMOFORM ND ND ND ND

BROMOETHANE RD ND NO ND
CARBON TETRACHLORIDE NO ND ND ND

HIORACETALDEHYDE ND NO NO ND
HLORAL ND ND ND NO

CHLOROBENZENE NO ND ND ND
'HLOROETHANE NO ND No ND
HIOROFORM ND ND ND NO
-CHLORONEXANE ND No ND NO

2-CHLOROETHYL VINYL ETHER RD NO ND ND
SHLOROMETHANE NO ND NO ND

HLOROMETNYL METHYL ETHER RD ND ND ND
CHIOROTOLUENE ND ND NO ND

1 I8ROMCHLOR00METHAWE NO RD NO ND
IROPM THARE ND ND ND NO

!,2.DICLOROENZENE ND NO ND ND
1,3,DICHLOROSENZENE NO ND ND ND

4J,4-DICHLOROSENZENE NO ND No RD

I ICHLORODIFLUOROMETHANE RD No NO ND
,,-ICHLOROETHANE NO NO RD NO
1,2-DICHLOROETHAVE ND No NO WD

i-,l-DICHLOROETRYLENE ND RD NO ND

-RANS-1,2-DICHLOROETHYLEME ND D NO #D
%ICHLOROMETHAME 0.31B 0.498 0.67B 0.690
1,2-DICNLOROPROPANE NO WD NO ND

F
ND - Not Detected

i



ENGINEERING-SCIENCE INC. PAGE 4

ANALYSIS REPORT FOR WORK ORDER NUNRER 979

DANGB-4-GW4A- OANCU-4-GW4D- DANGB-4-NW8 DANGB-TB6
0w-I GW-l GW-I

ST COMPOUIND 8802388 8802389 8802390 88092391

3-DICHLOROPROPYLENE ND RD ND NO
1,2,2-TETRACLOROETHANE ND NO ND ND
1,,2-TETRACLOROETHANE No NO ND ND
TRACHLOROETHYLENE NO NO ND ND
1,1-TRICHLOROETRANE HD NO ND ND
1,2-TRICHLOROETHANE ND ND ND RD
ICHLOROETHYLENE ND ND ND NO
ICHLOROFLUOROMETHANE ND ND ND ND
ICHLOROPROPANE ND NO ND ND
NYL CHLORIDE NO ND No ND

-Not Detected



ENGINEERING-SCIENCE INC. PAGE 5

ANALYSIS REPORT

JORK ORDER *IJMBER: 979
i OAB NUMER :Z5000000440 PPROVED BY

WORK ORDER DATE : 09/14/88 Lab Supervisor

4, EPORT DATA: CLIENT DATA:

--S OAK RIDGE/DULUTH ANG8 ES OAK RID4E,"DULUTH ANGS ( 134)
710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
"1AK RIDGE, TN 37830 OAK RIDGE, 7N 37830

3 ILL HAYDEN

# OF REPORT COPIES: 1

.:ONTRACT / PO 0 : OROOl
CONTACT : BILL HAYDEN

(615)-481-3920

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

DANGB-4-GV4A- DANGB-4-GW4D- DANGS-4-,IJ8- DANGB-TB6

GW-1 GW-i GW-1
&iEST COMPOUND 88092388 88092389 88092390 88092391

... . . ... . ° . . . o.. . .° ° ....... .............. ............. -- - -- - -- - ---- ---- ---- -- - - - - - - --- --- --- --

F:ENZENE ND ND ND ND

:HLOROBENZENE NO ND NO ND

1,2"DICHLOROBENZENE ND ND ND ND
.1,3-DICHLOROBENZENE ND ND ND ND

,4-D ICHLOROSENZENE RD NO ND ND

THYL BENZENE ND ND NO ND

TOLUENE ND ND ND ND
XYLENES ND No ND ND

ND - Not Detected

m! m m2 25
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO. ICP-W-0050-88

The Relative Percent Difference is not calculated for Barium since
the sample values are less than five times the reporting Limit.
.lcceptable RPD in this case is defined as duplicate values wi.hin one
C'etection limit of each other.

=
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

QC REPORT NO.: TPH-W-0072-88

Insufficient sample was available for quality control purposes.
The laboratory control sample is designated as a quality control sample
for this batch.

The reporting limit for the samples in this batch is provided by
the sub-contract laboratory.

88-Al-DULU0264 1 CN-FRMO01



I
VOLATILE CONTINUING CALIBRATION CHECK

LabName: LENGINEERING SCIENCE Contract:

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

Intrument ID:VOAL- Calibration Date(s):

LAB FILE ID:_19,20 Init. Calib. Date(s c/Iq /

COMPOUND RRF RRF50 %D

Benzyl chloride 4.56 5.59 -22.53
bis (2-choroethoxy)
methane 0.12 NA
bis (2-choroisopropyl
ether_ 0.12 NA
Bromobenzene 3.08 4.01 -30.44
Bronodichloromethane 4.57 3.80 16.84
.rc -onoform 3.13 2.40. 23.30
Bromcmethane 0.43 (. 15 66.37
Carbon tetrachloride 4.72 3.70 21.59
Chiorc, :etaldehyde ,.(._7_NA
Ch' or-obenzene 1.33 1.10 17.55
Chloroethane 0.73 0.32 55.70
Ch I c oorm 3.99 3. 20o 19.82
I-Chorohexare 0.02 0.81 2.28
2-CloroethyI vinyl ether_ 0.12 NA
Ch) or otet ,,ne _ _ 1.84 0.42 77.16C h Ioir o met 'C 0.0'Nhormt\,,m~ty 1 ether_ O.U "N

_.Rr_ phlorotluene~ _ 3.34 2.90 13.09
Di bromuch ornethane 4.22 3.80 9.87
D i b-ooethane., 3.06 2.60 14.96
1.2_Dichlorobenzene 2.04 1.80 11.65
1,3_Dichlor-obenzene 1.75 1.60 8.47
1,4_Dichlor-obenzene 1. 70 1.60 6.10
Dj ihl orodi + I Ltor-methane 0.54 NA
1,1Dichlor'oethane-. 2.7 1.80 33.23
1 2_Dichloroethane 3.29 2.70 17.87
1,lDichloroethylene 1.64 1.20 26.67
transl,2 dichlorouthylene 2.69 2.20 18.13
Dich!oromethane 2.98 2.60 12.78

1,2 Dichloropropane 3.01 2.50 16.98
1,3 DichIoropropylene 0.47 0.39 17.05
1,1,2,2_Tetrachloroethane_ 3.38 2.80 17.15
1 ,1,1,2_Tetrachloroethane_ 4.83 4.01 16.88
Tetr-achloroethylene 4.55 4.20 7.74
1,1,1 _Trichloroethane 2.65 2.10 20.86

1,,2Tr~ichlor-oethane_ 4.42 4.14 6.33
T-ichloroethylene 3.90 3.20 17.96
Tr. chl m -o I uormet hane 0.88 0.55 37. 29
'rri ah1or-opropane 3.08 4.01 -30.44

ii l chor i dei 1.4 0.42 77.16



I
VOLATILE CONTINUING CALIBRATION CHECK

LabName:ENGINEERING SCIENCE Contract:

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

Instrument ID.:VOCOL Calibration Date(s):9/16/68

LAB FILE ID: RRF 50 19 Z -//

COMPOUND RRF RRF50 %D

Benzene 4.93 4.80 -2.63
Chlorobenzene 4.65 4.90 5.35
1,2 Dichlorobenzene 4.64 4.00 -13.72
1,3_Dichlorobenzone 3.99 4.60 15.17

1,4_Dichorobenzene 3.20 3.60 18.68
Ethl Bezpne 2.98 3.20 7.21
Tol uen____ 3.54 3.80 7,27
Xyl ene__ 9.87 11.'00 11.48
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ES 600 BANCROFT WAY
BERKELEY, CALIFORNIA 94710ENGINEERING-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 ANGBI

Attached are the analytical reports for the water samples receivedIby this laboratory on 9-13-88.
Sample Preparation Data

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

88092354 DANGB-BR5 BA-I 9-12-88 10-19-88
88092354 DANGB-BR5 CD-F 9-12-88 10-24-88
88092354 DANGB-BR5 CR-F 9-12-88 11-02-88
88092354 DANGB-BR5 PB-F 9-12-88 10-25-88
88092354 DANGB-BR5 418.1 9-12-88 9-28-88 10-05-88
88092354 DANGB-BR5 8010 9-12-88 9-20-88 9-21-88
88092354 DANGB-BR5 8020 9-12-88 9-20-88
88092355'5 _. AS-F 9-12-88 10-26-88
88092355 IDANGB-3-MW29-GW11 BA-I 9-12-88 10-19-88
88092355 DANGB-3-MW29-GW1 CD-F 9-12-88 10-24-88
88092355 DANGB-3-MW29-GW1 CR-F 9-12-88 11-02-88
88092355 DANGB-3-X4W29-GWI PB-F 9-12-88 10-26-88
88092355 DANGB-3-MW29-GWI 8010 9-12-88 9-20-88 9-16-38
88092355 DANGB-3-MW29-GW1 8020 9-12-88 9-20-88
88092356 DANGB-TB5 8010 9-07-88 9-20-88 9-21-88
88092356 DANGB-TB5 8020 9-07-88 9-20-88

A

* If applicable

I
88-Al-DULUo631 1 2C4 CL-FRM 1

I A SUSSIOIARY OF ThE PARSONS CORPORATION



ENGINEERING-SCIENCE INC. PAGE

01/04/89

ANALYSIS REPORT

IORK ORDER NUMBER: 970
TOB NUMBER : ZB0000000440 APPROVED BY,- -
4ORK ORDER DATE : 09/13/88 Lab Supervisor

REPORT DATA: CLIENT DATA:
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

4- OF REPORT COPIES: 1

ONTRACT / PO # : OROO
ONTACT : BILL HAYDEN

(615) -481-3920

tASK: 2, UNITS: mg/L

DANGB-BR5 DANGB-3 -MW2 9-
GW-1

7EST COMPOUND 88092354 88092355

\CID 'IG FLAME NA NA
\CID DIG FURNACE NA NA
kRSENIC <.005N
3ARIUM <.05 <.05
2ADMIUM <.00IW <.001
HROMIUM 0.002B .0027B

4ERCURY NT
!IEAD <.005 <.005W

IA- NOT APPLICABLE
IT- NOT TESTED
TD-- Not Detected

2J42



ENGINEERING-SCIENCE INC. PAGE
01/04/89

ANALYSIS REPORT

LiqORK ORDER NUMBER: 970
4IOB NUMBER : ZBO000000440 APPROVED BY
WORK ORDER DATE : 09/13/88 Lab supervisor

[REPORT DATA: CLIENT DATA:
EES OAK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)
710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

q3AK RIDGE, TN 37830 OAK RIDGE, TN 37830
BILL HAYDEN

# OF REPORT COPIES: 1

iCONTRACT / PO # : OR001
CONTACT : BILL HAYDEN

(615)-481-3920

LTASK: 3, UNITS: mg/L

- DANGB-BR5 DANGB-3 -MW29-
GW-1

lTEST COMPO-ND 88092354 88092355

5418.1 PETROLEUM HYDROCARBONS <1.5 NT

ND - Not Detected
f T- NOT TESTED

I 2143



ENGINEERING-SCIENCE INC. PAGE 2

12/05/88

i ANALYSIS REPORT

SORK ORDER NUMBER: 970

OB NUMBER : ZB0000000440 APPROVED BY .....
ORK ORDER DATE : 09/13/88 Lab Supervisor

XEPORT 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
IILL HAYDEN

OF REPORT COPIES: 1

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

(615) -481-3920

'ASK: 4, UNITS: ug/L, GROUP 8010

DANGB-BR5 DANGB-3-MW29- DANGB-TB5
GW-1

'EST COMPOUND C8092354 88092355 88092356

'ENZYL CHLORIDE ND ND ND
3IS (2-CHLOROETHOXY)METHANE ND ND ND
)IS (2-CHLOROISOPROPYL)ETHER ND ND ND
IROMOBENZENE ND ND ND
ROMODICHLOROMETHANE ND ND ND
3ROMOFORM ND ND ND
3ROMOETHANE ND ND ND
'ARBON TETRACHLORIDE ND ND ND
HLORACETALDEHYDE ND ND ND

:HLORAL ND ND ND
:HLOROBENZENE ND ND ND
:HLOROETHANE ND ND ND
'HLOROFORM 13B 0.26B ND
.- CHLOROHEXANE ND ND ND
,-CHLOROETHYL VINYL ETHER ND ND ND
:HLOROMETHANE ND ND ND
:HLOROMETHYL METHYL ETHER ND ND ND
:HLOROTOLUENE ND ND ND
)I BROMOCHLOROMETHANE ND ND ND
)IBROMOMETHANE ND ND ND
,2-DICHLOROBENZENE ND ND ND
.,3-DICHLOROBENZENE ND ND ND
.,4-DICHLOROBENZENE ND ND ND
)ICHLORODIFLUOROMETHANE ND ND ND
.,-DICHLOROETHANE ND 1.3 ND
.,2-DICHLOROETHANE ND ND ND
.,I-DICHLOROETHYLENE ND 0.71 ND
.' NS-1,2-DICHLOROETHYLENE ND 1.7 ND
)ICHLOROMETHANE 0.93B 0.32B 0.88B
,2-DICHLOROPROPANE ND ND ND

ID - Not Detected



ENGINEERING-SCIENCE INC. PAGE
1 12/05/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 970

IDANGB-BR5 DANGB-3-MW29- DANGB-TB5lGW-1
TEST COMPOUND 88092354 88092355 88092356

-o----DIH--------------------- --------------- --------------- --------------
1, 3-DICNLORROPYLENE ND ND ND
1,1,2,2-TETRACHLOROETHANE ND ND NDi ,1,1,2-TETRACHL.OROETH*ANE ND ND ND

ITETRACHLOROETHYLENE ND 3.1 ND
1,1,1-TRICHLOROETHANE ND 11 ND
1,1,2-TRICHLOROETHANE ND ND ND

FrRICHLOROETHYLENE ND 13 ND
IrRICHLOROFLUOROMETHANE ND ND ND

TRICHLOROPROPANE ND ND ND
VINYL CHLORIDE ND ND ND

7'

ND - Not Detected

i
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ENGINEERING-SCIENCE INC. PAGE 5

12/05/88

ANALYSIS REPORT

TORK ORDER NUMBER: 970
OB NUMBER : ZBO000000440 APPROVED BY __

ORK ORDER DATE : 09/13/88 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 / PO # : OR001
'ONTACT : BILL HAYDEN

(615) -481-3920

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

DANGB-BR5 DANGB-3-MW29- DANGB-TB5
GW-1

'EST COMPOUND 88092354 88092355 88092356
-ENZENE ND ND ND
:HLOROBENZENE ND ND ND
,2-DICHLOROBENZENE ND ND ND
,3-DICHLOROBENZENE ND ND ND
,4-DICHLOROBENZENE ND ND ND

'THYL BENZENE ND ND ND
tOLUENE ND ND ND
:YLENES ND ND ND

"D - Not Detected

2J 116



ENGINEERING-SCIENCE INC. PAGE 6

12/05/88

ANALYSIS REPORT

'IORK ORDER NUMBER: 970OB NU~ . ZB0000000440 APPROVED BY

WORK ORDER DATE : 09/13/88 Lab Supervisor

L EPo0RT DATA: CLIENT DATA:
-S OA1K RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB ( 134)
710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
V)AK RIDGE, TN 37830 OAK RIDGE, TN 37830
-3ILL HAYDEN

fOF REPORT COPIES: 1

tONTRACT / PO # : ORO00
CONTACT : BILL HAYDEN

(615) -481-3920

iASK: 4, UNITS: ug/L, GROUP 8080

DANGB-3-MW29-GW-1
:PEST COMPOUND 88092355

_ LDRIN NT
FkLPHA-BHC NT
BETA-BHC NT
D-ELTA-BHC NT

J'GAMMA-BHC NT
-HLORDANE NT
4,4' -DDD NT
AI,4'-DDE NT
, 4,4' -DDT NT

DIELRIN NT
ENDOSULFAN I NT

-73NDOSULFAN II NT
j _NDOSULFAN SULFATE NT
ENDRIN NT
_ENDRIN ALDEHYDE NT
j-IEPTACHLOR NT
,iEPTACHLOR EPOXIDE NT
KEPONE NT

IJMETHOXYCHLOR NT
ljrOXAPHENE NT
1CB-1016 NT
PCB-1221 NT
ICB-1232 NT
{PCB-1242 NT
PCB-1248 NT
PCB-1254 NT

1 PCB-1260 NT

I
ND - Not Detected

- Not Tested

I 21A7
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CASE NARRATMEQUALITY CONTROL RESLLTS SUMMARY

QC REPORT NO.: ICI-W-0050-88

The Relative Percent :ifference is not calculated for Barium since
thesample ralues are less than five times the repocting limit.
Accepta.&e IPD in thi3 .:ase is defined as duplicate values ,ithin one
detection limit of each oth' r.
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CASE -NARRATIVE
QUALM-! CONTI9L RESULTS SUKUIYSRY

Z' < .qC REPORT N..-, TPH-W-0072-88

I:

Sr
Insufficient sample was available for qua.ity control purposes.

The laboratory control sample is designated as - quality control sample
for this batch.

The reporting limit for the samples iz this batch is provided by
the sub-contract laboratory.
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' ES
'° E600 BANCROFT WAY

BERKELEY, CALIFORNIA 94710ENGINEERING-SCIENCE, INC. (416 54-7970

Job No.: ORO01

Client: ES Oak Ridge
Attention: Bill Hayden

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

L

Project: Duluth ANGB

-7 Attached are the analytical reports for the water sample(s) received
Z. by this laboratory on 9-19-88.

Sample Preparation Data

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

88092508 DANGB-3-MW27-GW-1 8270 9-16-88 9-23-88 10-30-88

i

* If applicable

88-Al-DULU0760 1 CL-FRMO1

A SUBSIDIARY OF THE PARSONS CORPORATION



CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

SAMPLE NO(S).: 88092508
WORK ORDER NO.: 1004

This water sample were received at the ES Berkeley Laboratory
on 9-19-88. It was received cold and intact.

The matrix spike analysis associated with these samples resulted
in good recoveries and RPD's for all spiked compounds, but the following
non-standard situations were present.

First, the base neutral MSD was analyzed slightly out of tune
time, i.e., more than twelve hours after the tuning of the instrument
was verified. This extract was re-analyzed out of holding time. Both
analyses met EPA QC limits for recoveries and RPD's. Both analyses are
included in this report.

Secondly, the 6th internal standard of the acid MSD did not meet
QC criteria. This analysis was repeated with the same result. This
internal standard was not used for calculating any of the acid matrix
spike compounds.

2J62
88-Al-DULU0761 1 CN-FRMO 2
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GE/S TUNING RD MASS CRLIBRATIOH

Iecafluorotr Iphet;ylpho,,phine (PrTPP)

Case Ho. 123456 Contractor Engineering Scien Contract ho. 99999997

instrument 101 1 Date / Time 11/"Li1 11111

Lab 13 )T106:01D Data Release Authorized By',

im,.-: ! ALUoNDAKE CRITERIA I"2EELATIVE RUNDAH(E I

51 I 30. - 60.0% of mass 198 56,41 0.y
0 I iels tar. 2.02 of aass 69 0.00 OK (0.00) 1I

I 60 I mass 0i relative abundence 70.94
1 70 les! thal 2,ox of ma~s 69 0.00 OK (0.00) 11
1:7 4-.*.0 - 60.OL of mass 19i 52.319 OK

I 9 -left that, 1.0Z of mas. !98 0.00 OK
10 t. base peal, 100% relative abundance I 100.00 OK

. 9,02 of mess 198 5.62 0K
I 27. H 1.0 - 30.0" of Rust. 198 16.62 OK
365 g greater then 1.00Z of a-i.s 198 1,.32 Ol,
W 4 -, esert, but les! than mass 4430 6.22 CK ,
42 I sreate' than 40.0*, of a!s 1 9 45..37 OK
443 17,0 -23.0; of ma!s 442 9.26 OK (20. 4 12

TH!S PE;FOR'Ir.1rE TUNE APPLIES TO TE 1i - Value irn parenthesis is X mass 0.
FOLLOW'ICG SppFIES, BLANKS AN" STAIDAR(S, 12 - Value it parentle0i! is X mess 442.

I 1 1SL1 I.,- I LABID __DATEOrANALYS;S_T.I[II1_ErANALYSIS-1
p5(r,. OFTPP FCP TUNf'-T!l0 ...... 11/06/88 1I'2"

l;'o:;7 . . c I o 0I IV'-' "
I_ i: VA, L __-_________ i3:.Q

) .uJi: 'l AC, 1. o3 _I ________ I ' ? I
~ ~'. I S03" . _______

I~ t ( -1 505 ,,f q 1 1-1' FN c __ __ _ _____ I ' o- ,i S2I

I I
C, q_ __ _ I' 12_ __ _ _ I ___ ___ If __ _

FV. V 7/85j 21'?2



I

40t 4

S 1'0 160 , a40 Z4. 40

-'T

it

SFi:e: +TIj: Stp, e Pert. time."=  ;.0?

1A! In . .,'z I, fi t, Int., mIz Ir , m/: Int.,
.. i --------- -- -- - - -.. ... ....... .. . ..... . ... .... . .......... o.

41.11) F : B.71) 1 146 12'.05 52,391 1763o5 1 232 22.0 1.462

.1.10 !6.41*6 97 09 1,175 129,05 21.525 178.95 3,755 225.10 2.?81

I., ?( 2.064 3 iO 5.560 )?(-.O! 1,,.4 M95 2.431 227.00 3.009
S55.1I 2.321 51.90 .717 132 15 1.261 180.,95 1.204 244 00 8,627

6 6 ', i.78 ;6 90 1 09 3 4 .8! 1,605 185,05 1.433 244.90 .88 9

S61 " 0 1.?72 9 . 1) 3 97 16. ", 1.003 187.05 2.981 255.00 38.005

6: 0 1!,4 Q500 .24 ;41.05, 2.264 188.15 1.863 24o.00 4.64'
6 7 A, 1 31 ll~( 2.4!1 142 05 1.433 192.05 1.032 257.90 2.264

_69 0 70. i 10 .. 4 O0 1,347 147.05 1,576 19305 1.290 274.15 2,694
73.:0 1 978 105.10 2.551 14F.05 2.178 196.00 3.783 275.05 16,824

74 10 !,474 10? 00 13,041 148.85 ,774 196 00 100.000 776.15 2.064'
75.1( O.H5 103.00 2.350 155.05 1.204 19?,00 5,618 217705 1.490

A76.2O 2.S,05109,00 1,146 157.05 ,803 204.10 2.780 295.95 4.185

77 10 55.63 .7 110.00 37 518 158.15 .680 205.00 4,2 4? 322 95 1 490

7e.:O 1.11~.00 4,7?9 I59.?5 1.318 206,10 18.774 334.05 IM?8
; ~7.1( 41 160 8, 6, I,727I 5.962 364.90 1.318
FA,109 117 0 8.111 W.05 4,443 207.90 .88? 423.00 2.837

8!.lO 4.4 11 110 V. .917 167.95 2 .2f3 411.00 1 060 441 05 6 220

07 I,' M 11.15 1.78 1,1.0 97 21700 304441.5 ..3.

8 : 1 0 7r , .4 2.0 633430 X
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Critinuing Calibration Check
HSL Compounds

([a~e y%: Calitration Date, 11/06/8

[on acto I p.)(Oq Time, 11,44

Cortra:t lio: Laboratory ID: >SW8

Irstru.-ent ID: /, Initial Calibration Date: l0//S8i ~.................... ... .o ...

flinit:um RF for SFCC Is Maximum X Dff for CCC is

Cof o ound RF RF %Diff CCC SPCC
.. . . . . . . . . . ... ...... . ...... ..... .. . .. .... °

NoNitro:o-im~thv~e,,~ire .70169 .97022 7.A0E-cl~rc F, her : 1 15802 I 367? 9 1B ,G

bis.2-Chlroet',y1)ether 1.11892 1,07064 4.32
Ph,.,O 1.41657 1.6275 13,13

'r J 1.22488 1.50610 22.96
Anii r. e .54193 .57991 7.01
2-Chlorohheol 1.23175 1,35064 9.65
1,3-Dichlo'otern:ere 1.47535 1,45528 1.36
1.4-0i:hlorobenz!e 1,40530 1.45?88 3.88 
£bertul Dilorie - - -

fienzv glcor& .i2906 .38033 47.83
i,2-,ic~lorc.er,enre 1.32240 1.52645 15.43
2-fltrvlp-.ec1 1.17367 1.53010 30.37
3-&-4-Met1, vle,1nepl 1.07139 1.50450 40.42
bif2-(h1crci~o.-opyvl1ther 2.15627 2.67103 23.87
H-Hit'oso-4i-n-PrcI.Iaoite .84050 .?33"q 11.05 "
Hexaco-o tae .53840 .59820 1l.11
l)*ro,:chicrcprc, r - -

Hitrot-er,:ene 40312 .41341 2.55
Hitrot enzer,e-d5 .39137 .40011 2.23
2-itropferiol .2465' .26394 7.04
IscO,,orone .74170 .8294S 11.83
bis(2"Chboroethoxvlrethare .493F6 .52280 5.86
2.4-+Nt.iphenc; .34849 .3821' 9.65
8er zoic Acid .29725 .32394 8,98
2,-icchioropt.en1l .56733 .56407 .57 *
1,2,4-Trichlorober,:ere .36913 .32938 10.77
hapth5lene .9459 .91662 3.10
4-hloruaniline .36309 .34801 4.15
H!xec ,l o ',utadie..e .20283 .16403 19.13
4-hiloro-3-etlevipeol 31360 .32956 5.09 #

S-fM.tt,,rap,,,ale~e ,.563?? .58648 3.9

PF - Resp'onse Factor from dally s: flderd fik et If0lC

-F Averae Response Factor from Initial Calibration Form VI

Diff - Z Difference from orlqirnal average or curue

CCC ' elibration Check Compound5 ('1 SPCC - System Performance Check Compounds ("1

Form VII Page I of 3

t 75



Continuing Calibratior, Check
HSL Compound!

Last NOs Calibration Date: J1106/1H

c t~actor, ~ Times 11,44

(cor!ac NO: Laboratory ID: )5O388

inst-ument I"' : .. Initial Ealibratior, Date: 10/ '188.................... ...... ...

Min.mum F for SFCC is Maximum Y 0iff for [CC i

Compownd RF RF kDiff CCC SPCC

Newa~hlorocyclopektadiene .29568 .29213 1.20 *,

2.4.6-Trichioropher, l ,42280 .35898 15.09 '
2,4,5-Trichlorophet2! .5287 .*,898 ,3214
2-Fluorobiphenvl 1,27220 1,10407 13.22
2-Chlcronaprthalene 1.23784 1.15459 6.73
2-rh.roenline ,47288 49971 5,67
0ntnrlynptha3te 1,40629 1.35792 3.44
2.6-Dr:itrotolu~re .37415 .3890,9 2.36
Acer,3Dhthylene 1.68010 1,50743 5.73
3-Nitroniline .4455? .4842- 8.61

2,4-4initrohenrc .1189 .13457 13.11
Actna.hthE- 1.13011 .98938 12.45
Oibenzofurani 1.64131 1. 50622 8.23
2,-initroto~uee .28418 .0629 7.78
4-Hitro rer, ol .28450 ,2892; 1.6 ,,

Fluorene 1.12850 .96085 14.86
Viethvphthalate 1.20939 1.15311 4.65

4-Cfl-oropteri,-ptervlether .59183 52781 10 82
4-Nitroaniline .35956 .34170 4.97
,4, 6-,ribroop..ero. 1.21023 .17772 15.46
I,?-Diphenvl'rvdraine - - -

A Iha-LHC
8ete- ' - -

&8aft -EHR-

Delte-W

Aldrin

N-itro~odipenylamine .4028 ,49637 23.21 '

4,6-Oinitro-2-ethylphenol .1014 -

4 -Cr ot -1.-;erI-phen'ether .21301 .22381 5.07
Nexichlcroberzene .26273 .26592 1.21
Per. tac ,ior phene1 .14536 .14450 .59 0

F Respon, e Factor from daily standard file at 60.00 mg/L

RF Average Response Factor from Initial Calibration Form UI

%Di'f- Y Oiffere:er. from original average or curve

C I [alitr3tion Check Compounds (,) SPCC - System Performance Check Compound" (,,)

Fort, VAN Page 2 of 3
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Continuing Calibration Check

HSL Compounds

La.e Nc: Calitratian Date, 11/06/88

[otract:.: ,, , cle Tirne' 11:44

(,rtrect tics Laboratorv 10i >S0388

irt.q.rt IN: 1 Initial Calibration Date: l. : 8 ....

Min,,ut RF for SPC i. flaxium X Diff for CCC is X

Compound R . F %Diff CCC SFCC

ftenanthrere 1.03431 1.02552 .85
Antfracere 1.05155 1.19384 13.55
-i-n-8Aylphtelate 1.51956 1.89439 24.67
4,4'-D br%.oLtireryl
Fluoontke,e 1.1904? 1.22227 2,6?
He ta:hlc, Erc;J "
[rdo;,,fan I
4.4'"-HT[
fOiel,:r in - - -

Ena"nrs., - -

E fr. I ! -n

Er.D.oru Aldehyde -

4,4 - .
£ndo-.,I.ar Sul.ate
[.,t !.c ;r. de..

.04023 .0760? 89.13
PKrere 1.56036 1.5?75'O .91
Terphenyl-d'14 1.05835 1.04103 1.64
, 1.033 0 1.176 23 13.7?

..,.'-Di ,loroerizi.,i.e .13689 .22532 64.60
C1,v. ere .39655 1.0659 6,53
en:;:aq:,hracere 1,10417 1.12707 2,OE

bi!i-Ethi, x l) htLaloe 1,21073 1.40986 16,45
Di-n-octy!:.hthalate 3.40275 3.20518 5.81 #

er:O.alPv-eP- 1,32098 1.3384 ,.31 f
,£enofbiFluore..the.,e 1.60850 1.41074 12.30
Ir, ee,.c!!.2,-cd)'vrene .96800 1.0862 12.2
Dibe:.zo!a.hlr.thacene .87481 .97925 11.94

~er,:,.i ,ucr~e Lte 1.44370 1.45797 .99
er ,,)Per lena .89761 .95915 6.86

R F -Respor.se factor from daily standard file at 60.00 m,/L

RF - ',lteage Response Factor frow. Initial Calibratiop Form VI

%D.ff - Z Difference from oriqginal average or curue

. a~tratior. Check Compounds I,) SPEC " System Performan:e Check Compour:ds (9)

Forg. VII Paie 3 of 3
f) .4i 2 Y17



SU11lVOLATILE INTLRNAL STANDARD AREA SUMM1ARY

Lab Name: iv Contract:_____

Lab Code: ____Case No.: ___SAS No.: 1766_ ~4No-:

Sample No.(Sta ndard): Date kr~alyzed: 1(/(-18f

Lab File ID (Standard): Time___AnalyzeTim

instrunent ID:_____

I IItl(DCB) I .IS2(NT) I j:S3(ANT) I
AR =A fRT IA.RE A ~jRT IR A RT

I 22 OUR II~I ~ (Q 5o
ISTD I ___ Z.LI ") I ) ~'

U PPER

ILU 01 WE oU 13 q I I
q'0%t L24:_!2 _______j li 1331' O I 1 7Wsv t(?.(4

'111061W042SI -7q51I C V 7 1 I,4
iF 0O. WoiS * AL 1 91IP 11 1MI .C7 5a

C)--~ It (4 w3----------
9?;~ tn4( MC~JA -7 -3 a0Io 1.~2 %. 5 2L ,,CI13.9 __

'1' ~ (, 61 Lp±i~~ 1~7 ' -I 9C -7.o G (LN? - 19j
12: LI ~5~II~o IA~flI&s.

* J5~(j A oog!a 3  e~.I~It~

= ,4chobeza--4 UPPER5 I l I.c:7JT3jIt'o
4so'j~=' Nahtaleze in5& i i ! Jternal__

'%'7 = Acano'hlThe_____l LOWTT2
~~itra --(SLi7c *- *

12 _______ I flag______ in ar l ___________ 1r a v l s wit'______ =n_____I_________ _____

______ ~ ~ F P- _ _ _ _ _-- S-7-1 _ _ _ _ _

______________ __________________ _____________ _ _ jII _ _ _ _



SEMIVOLATILE INTERNAL STANDA.P.D APEA StZhfl4A?,y

Lzb Name: Etej n-et .ci e c L. Contract:_________

L~b Code: _ ___ Casa No.: _ __ SAS N6.: N___~ Ito.: _ __

e Nco (S tandard):_________c Date Analyzed: Ac IK

Lab File ID (Standard): bo3~ Time Analyzed:____

1 n ns ruan t. I D:

JIS4(PHAN) I IS51CRY) 115I4(PRY%
IIAR-.%# RT AREA #1 T AREA #1RT

I12 HOUTR I/Al o?

I WA S7; / I 1 01qI. 1 U

S"3IT__ _ 7
AC 93=1 )Q;7 7

-3 0C7 1

57* - - - - - -

_ _ _ _ _ ( \ 3II to -e rI 5____ c ' -Ir ~

Z~ a. n1 ' t i __ __ _ _ __ _ _ _ _

*~~~ tv Bi a~ B______

_______-R L7____ __ IT 0 ?i
- C J~a~J~3o . c:z. 11tera sV (.o 37g. I 377Y

a gI~9 n,: VI7 :iat ET7~ an___I
Ica__ __ ZP4~3~I'h J_ _ _ _ _j 37~

'I9i4~~p 7 3oj (s~( j~~9o~2
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IRESEARCH AND DEVELOPMENT

LABORATORYE S 600 BANCROFT WAY

BERKELEY, CALIFORNIA 94710ENGINEERING-SCIENCE, INC. (415) 841-7353

REVISED REPORT

Job No.: OR001

Work Order No.: 881

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

Suite F-103
Oak Ridge, Tn. 37830

Project: Duluth ANGB

Attached are the analytical reports for the soil sample(s) received
by this laboratory on 8-19-88.

SamDle PreDaration Data

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

88081966 DANGB-BG-MW43-SS3 AS-F 8-18-88 10-06-88
88081966 DANGB-BG-MW43-SS3 BA-I 8-18-88 9-19-88
88081966 DANGB-BG-MW43-SS3 CD-F 8-18-88 9-19-88
88081966 DANGB-BG-MW43-SS3 CR-F 8-18-88 9-19-88
88081966 DANGB-BG-MW43-SS3 HG-C 8-18-88 9-13-88
88081966 DANGB-BG-MW43-SS3 PB-F 8-18-88 10-11-88
88081966 DANGB-BG-MW43-SS3 418.1 8-18-88 9-14-88 9-15-88
88081966 DANGB-BG-MW43-SS3 MOIS 8-18-88 8-29-88
88081966 DANGB-BG-MW43-SS3 8010 8-18-88 8-31-88 8-30-88
88081966 DANGB-BG-YW43-SS3 8020 8-18-88 8-31-88 8-31-88
88081966 DANGB-BG-MW43-SS3 8080 8-18-88 8-27-88 9-26-88
88081966 DANGB-BG-MW43-SS3 8270 8-18-88 8-27-88 10-06-88
88081967 DANGB-BG-MW43-SS1 AS-F 8-18-88 10-06-88
88081967 DANGB-BG-MW43-SS1 BA-I 8-18-88 9-19-88
88081967 DANGB-BG-MW43-SS1 CD-F 8-18-88 9-19-88
88081967 DANGB-BG-MW43-SS1 CR-F 8-18-88 9-19-88
88081967 DANGB-BG-MW43-SS1 HG-C 8-18-88 9-13-88
88081967 DANGB-BG-MW43-SS1 PB-F 8-18-88 10-11-88
88081967 DANGB-BG-MW43-SS1 418.1 8-18-88 9-14-88 9-15-88
88081967 DANGB-BG-MW43-SS1 MOIS 8-18-88 8-29-88
88081967 DANGB-BG-MW43-SSI1 8010 8-18-88 8-31-88 8-30-88
88081967 DANGB-BG-MW43-SS1 8020 8-18-88 8-31-88 8-31-88
88081967 DANGB-BG-MW43-SS1 8080 8-18-88 8-27-88 9-26-88
88081967 DANGB-BG-MW43-SS1 8270 8-18-88 8-27-88 10-06-88

* If applicable

89-DULU0587 1 CL-FRM01

A SUBSIDIARY OF THE PARSONS CORPORATION



Job No.: OR001

Work Order No.: 881

Project: Duluth ANGB

Sample Preparation Data

Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.
88081968 DANGB-BG-MW42-SS2 AS-F 8-18-88 10-06-88
88081968 DANGB-BG-MW42-SS2 BA-I 8-18-88 9-19-88
88081968 DANGB-BG-MW42-SS2 CD-F 8-18-88 9-19-88
88081968 DANGB-BG-MW42-SS2 CR-F 8-18-88 9-19-88
88081968 DANGB-BG-MW42-SS2 HG-C 8-18-88 9-13-88
88081968 DANGB-BG-MW42-SS2 PB-F 8-18-88 10-11-88
88081968 DANGB-BG-MW42-SS2 418.1 8-18-88 9-14-88 9-15-88
88081968 DANGB-BG-MW42-SS2 MOIS 8-18-88 8-29-88
88081968 DANGB-BG-MW42-SS2 8010 8-18-88 8-31-88 8-30-88
88081968 DANGB-BG-MW42-SS2 8020 8-18-88 8-31-88 8-31-88
88081968 DANGB-BG-MW42-SS2 8080 8-18-88 8-27-88 9-26-88
88081968 DANGB-BG-MW42-SS2 8270 8-18-88 8-27-88 10-26-88
88081969 DANGB-BG-MW43-SS2 AS-F 8-18-88 10-06-88
88081969 DANGB-BG-MW43-SS2 BA-I 8-18-88 9-19-88
88081969 DANGB-BG-MW43-SS2 CD-F 8-18-88 9-19-88
88081969 DANGB-BG-MW43-SS2 CR-F 8-18-88 9-19-88
88081969 DANGB-BG-MW43-SS2 HG-C 8-18-88 9-14-88
88081969 DANGB-BG-MW43-SS2 PB-F 8-18-88 10-11-88
88081969 DANGB-BG-MW43-SS2 418.1 3-18-88 9-14-88 9-15-88
88081969 DANGB-BG-MW43-SS2 MOIS 8-18-88 8-29-88
88081969 DANGB-BG-MW43-SS2 8010 8-18-88 8-31-88 8-30-88
88081969 DANGB-BG-MW43-SS2 8020 8-18-88 8-31-88 8-31-88
88081969 DANGB-BG-MW43-SS2 8080 8-18-88 8-27-88 9-26-88
88081969 DANGB-BG-MW43-SS2 8270 8-18-88 8-27-88 10-26-88
88081970 DANGB-BG-MW42-SSI AS-F 8-18-88 10-06-88
88081970 DANGB-BG-MW42-SS1 BA-I 8-18-88 9-19-88
88081970 DANGB-BG-MW42-SS1 CD-F 8-18-88 9-19-88
88081970 DANGB-BG-MW42-SSl CR-F 8-18-88 9-19-88
88081970 DANGB-BG-MW42-SSI HG-C 8-18-88 9-14-88
88081970 DANGB-BG-MW42-SS1 PB-F 8-18-88 10-11-88
88081970 DANGB-BG-MW42-SSI 418.1 8-18-88 9-14-88 9-15-88
88081970 DANGB-BG-MW42-SS1 MOIS 8-18-88 8-29-88
88081970 DANGB-BG-MW42-SS1 8010 8-18-88 8-31-88 8-30-88
88081970 DANGB-BG-MW42-SSI 8020 8-18-88 8-31-88 8-31-88
88081970 DANGB-BG-MW42-SSI 8080 8-18-88 8-27-88 9-26-88
88081970 DANGB-BG-MW42-SSI 8270 8-18-88 11-02-88 11-21-88

* If applicable

89-DULU0587 2 CL-FRM01

2184
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Job No.: OR001

Work Order No.: 881

Project: Duluth ANGB

sample Pregaration Data

Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.
88081971 DANGB-BG-MW42-SS3 AS-F 8-18-88 10-06-88
88081971 DANGB-BG-MW42-SS3 BA-I 8-18-88 9-19-88
88081971 DANGB-BG-MW42-SS3 CD-F 8-18-88 9-19-88
88081971 DANGB-BG-MW42-SS3 CR-F 8-18-88 9-19-88
88081971 DANGB-BG-MW42-SS3 HG-C 8-18-88 9-14-88
88081971 DANGB-BG-MW42-SS3 PB-F 8-18-88 10-11-88
88081971 DANGB-BG-MW42-SS3 418.1 8-18-88 9-14-88 9-15-88
88081971 DANGB-BG-MW42-SS3 MOIS 8-18-88 8-29-88
88081971 DANGB-BG-MW42-SS3 8010 8-18-88 8-31-88 8-30-88
88081971 DANGB-BG-MW42-SS3 8020 8-18-88 8-31-88 8-31-88
88081971 DANGB-BG-MW42-SS3 8080 8-18-88 8-27-88 9-26-88
88081971 DANGB-BG-MW42-SS3 8270 8-18-88 11-02-88 11-21-88
88081972 DANGB3-SS-EZ AS-F 8-18-88 10-06-88
88081972 DANGB3-SS-EZ BA-I 8-18-88 9-19-88
88081972 DANGB3-SS-EZ CD-F 8-18-88 9-19-88
88081972 DANGB3-SS-EZ CR-F 8-18-88 9-19-88
88081972 DANGB3-SS-EZ HG-C 8-18-88 9-14-88
88081972 DANGB3-SS-EZ PB-F 8-18-88 10-11-88
88081972 DANGB3-SS-EZ 418.1 8-18-88 9-14-88 9-15-88
88081972 DANGB3-SS-EZ MOIS 8-18-88 8-29-88
88081972 DANGB3-SS-EZ 8010 8-18-88 8-31-88 8-31-88
88081972 DANGB3-SS-EZ 8020 8-18-88 8-31-88 8-31-88
88081972 DANGB3-SS-EZ 8080 8-18-88 8-27-88 9-26-88
88081972 DANGB3-SS-EZ 8270 8-18-88 8-27-88 11-28-88
88081973 DANGB3-SS-DO AS-F 8-18-88 10-06-88
88081973 DANGB3-SS-DO BA-I 8-18-88 9-19-88
88081973 DANGB3-SS-DO CD-F 8-18-88 9-19-88
88081973 DANGB3-SS-DO CR-F 8-18-88 9-19-88
88081973 DANGB3-SS-DO HG-C 8-18-88 9-14-88
88081973 DANGB3-SS-DO PB-F 8-18-88 10-11-88
88081973 DANGB3-SS-DO 418.1 8-18-88 9-14-88 9-15-88
88081973 DANGB3-SS-DO MOIS 8-18-88 8-29-88
88081973 DANGB3-SS-DO 8010 8-18-88 8-31-88 8-31-88
88081973 DANGB3-SS-DO 8020 8-18-88 8-31-88 8-31-88
88081973 DANGB3-SS-DO 8080 8-18-88 8-27-88 9-26-88
88081973 DANGB3-SS-DO 8270 8-18-88 8-27-88 11-28-88

If applicable

89-DULU0587 3 CL-FRM01

2 J85



Job No.: OR001

Work Order No.: 881

Project: Duluth ANGB

Sample Preparation Data

Laboratory Client Date Date* Date Date*
Sample :o. Sample ID Test collected extracted analyzed 2nd col.
88081974 DANGB3-SS-49 AS-F 8-18-88 10-06-88
88081974 DANGB3-SS-49 BA-I 8-18-88 9-19-88
88081974 DANGB3-SS-49 CD-F 8-18-88 9-19-88
88081974 DANGB3-SS-49 CR-F 8-18-88 9-19-88
88081974 DANGB3-SS-49 HG-C 8-18-88 9-14-88
88081974 DANGB3-SS-49 PB-F 8-18-88 10-11-88
88081974 DANGB3-SS-49 418.1 8-18-88 9-14-88 9-15-88
88081974 DANGB3-SS-49 MOIS 8-18-88 8-29-88
88081974 DANGB3-SS-49 8010 8-18-88 8-31-88 8-31-88
88081974 DANGB3-SS-49 8020 8-18-88 8-31-88 8-31-88
88081974 DANGB3-SS-49 8080 8-18-88 8-27-88 9-26-88 10-03-88
88081974 DANGB3-SS-49 8270 8-18-88 8-27-88 10-28-88
88081975 DANGB3-SS-D1 AS-F 8-18-88 10-06-88
88081975 DANGB3-SS-D1 BA-I 8-18-88 9-19-88
88081975 DANGB3-SS-D1 CD-F 8-18-88 9-19-88
88081975 DANGB3-SS-D1 CR-F 8-18-88 9-19-88
88081975 DANGB3-SS-D1 HG-C 8-18-88 9-14-88
88081975 DANGB3-SS-DI PB-F 8-18-88 10-11-88
88081975 DANGB3-SS-D1 418.1 8-18-88 9-14-88 9-15-88
88081975 DANGB3-SS-D1 MOIS 8-18-88 8-29-88
88081975 DANGB3-SS-D1 8010 8-18-88 8-31-88 8-31-88
88081975 DANGB3-SS-D1 8020 8-18-88 8-31-88 8-31-88
88081975 DANGB3-SS-DI 8080 8-18-88 8-27-88 9-26-88 10-03-88
88081975 DANGB3-SS-D1 8270 8-18-88 11-02-88 11-21-88
88081976 DANGB3-SS-EO AS-F 8-18-88 10-06-88
88081976 DANGB3-SS-EO BA-I 8-18-88 9-19-88
88081976 DANGB3-SS-EO CD-F 8-18-88 9-19-88
88081976 DANGB3-SS-EO CR-F 8-18-88 9-19-88
88081976 DANGB3-SS-EO HG-C 8-18-88 9-14-88
88081976 DANGB3-SS-EO PB-F 8-18-88 10-11-88
88081976 DANGB3-SS-EO 418.1 8-18-88 9-14-88 9-15-88
88081976 DANGB3-SS-EO MOIS 8-18-88 8-29-88
88081976 DANGB3-SS-EO 8010 8-18-88 8-31-88 8-31-88
88081976 DANGB3-SS-EO 8020 8-18-88 8-31-88 8-31-88
88081976 DANGB3-SS-EO 8080 8-18-88 8-27-88 9-26-88 10-04-88
88081976 DANGB3-SS-EO 8270 8-18-88 11-02-88 12-01-88

* If applicable

89-DULU0587 4 CL-FRM01

2186



Job No.: OR001

Work Order No.: 881

Project: Duluth ANGB

Sample Preparation Data

Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.
88081977 DANGB3-SS-El AS-F 8-18-88 10-06-88
88081977 DANGB3-SS-E1 BA-I 8-18-88 9-19-88
88081977 DANGB3-SS-E1 CD-F 8-18-88 9-19-88
88081977 DANGB3-SS-E1 CR-F 8-18-88 9-19-88
88081977 DANGB3-SS-E1 HG-C 8-18-88 9-14-88
88081977 DANGB3-SS-E1 PB-F 8-18-88 10-11-88
88081977 DANGB3-SS-E1 418.1 8-18-88 9-14-88 9-15-88
88081977 DANGB3-SS-E1 MOIS 8-18-88 8-29-88
88081977 DANGB3-SS-E1 8010 8-18-88 8-31-88 8-31-88
88081977 DANGB3-SS-E1 8020 8-18-88 8-31-88 8-31-88
88081977 DANGB3-SS-E1 8080 8-18-88 8-27-88 9-26-88
88081977 DANGB3-SS-E1 8270 8-18-88 8-27-88 11-28-88

* If applicable

89-DULU0587 5 CL-FRMO1

2187



CASE NARPATIVE
QUALITY CONTROL RESULTS SUMMARY
SAMPLE NO(S).: 88081966-88081977

WORK ORDER NO.: 881

These soil sa:,ples were received at the ES Berkeley
Laboratory on 8-19-88.

They were received cold and intact.

89-DULU o588 1 0 - CN-FRM02
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ENGINEERING-SCIENCE INC. PAGE I

12/13/8

ANALYSIS REPORT

( ORDER NUMBER: 881 /.

)IUMBER : ZBO000000440 APPROVED BY . 'f* '/'- " "

K ORDER DATE : 08/19/88 Lab Supervisor

ORT DATA: CLIENT DATA:

:AK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANOB C 134)

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

RIDGE, TN 37830 OAK RIDGE, TN 37830

L HAYDEN

REPORT COPIES: 1

TRACT / PO # : ORO01
TAZ^T : BILL HAYDEN

(615)-481-392U

K: 2, UNITS: mg/Kg

DANGS-BG-MwI43 DANGB-BG-MW43- DANGB-BG-MW42- DANGB-BG-MW43- DANGB-BG-MW42" DANGBBG'.'2-

SS3 SS1 SS2 SS2 SS1 SS3

T COMPOUND 88081966 88081967 88081968 88081969 88081970 88081971
?... .... ..... .... ..... .... .. .......... .... .......... .... .......... ...... .......... ..... ........... .... . .............

D DIG SOIL NA NA NA NA NA NA

ENIC <5.OE <5.OE 45.OE <5.OE <5.OE <5.OE

;,m 51.3 61.8 48.4 96.7* 69.7* 39.7*

'G UM 9.5N 7.6N 10.4N 13.6"N 11.5"N 10.1*N

3m.IUM 17.2 14.4 20.0 36.8 42.2 27.6

:JRY <0.1 <0.1 <0.1 <O.1 <0.1 <0.1

D 4.2"N 5.1*N 3.6*N 4.7*N 4.9"N 3.4"N

:i3T APnLICLE

Not Detected

2 192



ENGINEERING-SCIENCE INC. PAGE 2

12/13188

ANALYSIS REPORT FOR WORK ORDER NULMBER 881

SK: 2, UNITS: mg/Kg

DANGB -SS-E2 DANGB3-SS-DO DANG83-SS-49 DANGB3-SS-D1 DANGB3-SS-EO DANGB3-SS-E1

ST CO 4DCND 88081972 88081973 88081974 81$975 88081976 8SE81977
.. . ............ .. .... .. . ........ ...... ............. ..... ........ ............... .. ............ . ... ..... ......

ACID DIG SOIL NA NA NA NA NA NA

SENIC .5.OE <5.OE c5.OE (5.OE <5.OE <5.OE
RIUM 60.5' 104' 64.0* 43.1" 57.6* 9!.7,

CADMIUM 11.0"N 11.9"N 11.2N 10.4"N 11.5*N 9.,3N
ruROMIUM 31.8 38.0 44.3 27.5 28.9 36.2

1 RCURY -0.1 <0.1 (0.1 <0.1 (0.1 0.1

LAD 6.5"N 6.0*N 16.8*N 4.01N 5.7°N 10.2 N

!,A- NOT APPLICAELE
9D - Not Detected

,J



ENGINEERING-SCIENCE INC. PAGE 3
12/13/88

ANALYSIS REPORT

4ORDER NUMBER: 881
NUMBER :____OOOOOO APPROVED BY _ _A

ORDER DATE 08/19/88 Lab Supervisor

)RT DATA: CLIENT DATA:

)AK RIDGE/DULUTH ANGB ES OAK RIDGE/DULUTH ANGB C 13")

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

RIDGE, TN 37830 OAK RIDGE, TN 37830

- HAYDEN

REPORT COPIES: 1

TRACT / PO # : OROO

TACT : BILL HAYDEN

(615)-481:3920

<: 3, UNITS: mg/Kg

DANGB-BG-MW43 DANGB-BG-MW43- DANGB-BG-MW42 DANGB-BG-043- DANGS-BG-mW42- DANGS-BG-HW2,

SS3 SSl SS2 SS2 SSl SS3

COMDOUND 88081966 88081967 88081968 88081969 88081970 88081971
.. .... .... ... .......... ...... ..... .. ................ .... ... o........ .......... ..... ....... ........ ...............

.1 PETROLEUM HYDROCARBONS <100 200 <100 <100 <100 <100

3ISTURE 14.0 29.3 11.3 17.2 15.6 9.1

Not Detected

2iJd4



ENGINEERING-SCIENCE INC. PAGE 4

12113188

IIANALYSIS REPORT FOR WORK ORDER NUMBER 881

SK: 3, UNITS: rg/Kg

DANGS3-SS-E2 DANGB3-SS-DO DANGB3-SS-49 DANG83-$S-D1 DANGB3-SS-EO DANGB3-SS-E1

j ST COMPOUN 88081972 88081973 88081974 88081975 88081976 8S";,"

.. . .. . .. . .. . .. . .. °. .... .. ...... . .o....... ...o . °. .. °..... .. . .oo. . .o..... ...... .... ... ... .......... .o...

418.1 PETROLEUM HYDROCARBONS 100 100 2700 <100 <100 <100I MOISTURE 9.8 16.3 10.6 8.3 8.1 17.3

N

NO N Jot Detec-te

I;
=.Jl=. =, mn n ue mII• n i Iun• ii li inm| ul2 m J ••



ENGINEERING-SCIENCE INC. PAGE 5

12/13/88

ANALYSIS REPORT

K ORDER NUMBER: 881 ,-

NUMBER Z OOOOOO .O APPROVED IY
K ORDER DATE : 08/19/88 Lab Supervisor

ORT DATA: CLIENT DATA:

OAK RIDZ-.DULUTH AUGB ES OAK RIDGE/DULUTH ANGS 134)
1 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103

RIDGE, TN 37830 OAK RIDGE, TN 37830

L HAYDEN

F REPORT :OPIES: 1

TRACT / PO # : ORDO1
TACT : BILL HAYDEN

(615)-481-3920

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

DANGB-BG-MW43 DANG8B-G-MW43- DANGB-BG-MW42- DAN3S-BG-MW43- DANGB-BG-M42- DAN^2S-8G.'pT.2-
SS3 SSl SS2 SS2 SS1 SE3

J COMPOUND 88081966 88081967 88081968 88381969 88081970 8&:S971
. ............... ........ .... .. .°...... ............... ............ ... ...... ........ ............... ..............

ZYL CHLORIDE ND ND ND ND ND ND
(2-CHLOROKTHOXY)METHANE ND ND ND ND ND ND

(2-CHLOROISOPROPYL)ETHER ND ND ND ND ND ND
kIOBENZENE ND ND ND ND ND ND

MODICHLORMETHANE ND ND ND ND ND ND
)OFORM ND ND NO ND ND ND

)0ETHANE ND ND ND ND ND ND
SON TETRACHLORIDE ND ND ND ND ND ND
.ORACETALDSHYDE ND ND ND ND ND ND

ORAL ND ND ND ND ND N
OROBENZENE ND ND ND ND ND Q
OROETHANE ND ND ND ND ND D
OROFORM ND ND ND 0.129 ND 0.^2s
"HLOROHEXAhE ND ND ND ND ND ND

;HLOROETHYL VINYL ETHER ND ND ND ND ND ND
OROMETHANE ND ND ND ND ND ND

OROMETHYL METHYL ETHER ND ND ND ND ND ND
OROTOLUEhE ND ND ND ND ND ND
ROMOCHLOROMETHANE ND ND ND ND ND ND

,ROMOMETHANE ND ND ND ND ND ND

-DICHLOROENZENE ND ND ND ND ND ND
-DICHLORO6ENZENE ND ND ND ND ND NO
-DICHLORO6ENZENE ND ND NO NO ND ND
.HLOROOIFLUOROMETHANE ND ND ND ND ND ND

-DICHLOROETHANE ND ND ND ND ND ND
'-DICHLORDOEHANE ND ND NO ND ND ND

-DICHLOROETHYLENE ND ND ND ND ND ND
NS-,2-ICLOkOETHYLENE ND ND ND ND ND ND
,HLOROMEThAWE 7.4B 3.18 0.298 4.8B 1.3B 2.29
-DICHLOR;OROPANE ND ND ND ND ND ND

- Not Dete:ted



ENGINEERING-SCIENCE INC. PAGE 6
12/13/88

ANALYSIS REPORT FOR WORK ORDER NUMBSER 881

DANGB-BG-MW43 DANGB-BG-P4W43- OANGS-BG-MW42- DANGB*SG-MW43- DANGB-BG-....2- DANGS-6-MW.2-
SS3 ss1 SS2 SS2 SS1 SS3

iisT COMPOUNO 88081966 88081967 88081968 88081969 88081970 88081971

,~3*DICHLOROPROPYLihE ND ND ND NO NO ND
1.1,2,2-TETRACNLOR0ETHANE ND ND ND ND WD ND
e 1,1,2-TETRACHLOROETHANE NO ND ND ND NO ND
1TRACHLOROETNYLENE ND ND ND ND ND ND

~;1,1-TRICt4L0R0ETHANi ND ND ND ND ND NO
1,1,2-TRICHLOROETHANE ND ND ND ND ND NO
SICHLOROETNYLENE NO ND ND ND ND ND
ICHLOROFLUOROMETHANE ND NO ND ND ND ND

iRICHLOROPROPANE ND ND ND ND ND ND
YINYL CHLORIDE ND ND ND NO ND ND

N- Not Detected

1I



ENGINEERING-SCIENCE INC. PAGE 7
12/13/88

ANALYSIS REPORT FOR WORK ORDER NUBER 881

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

DAN33-SS-E2 DANGB3-SS-DO DANG3-SS-49 DAGB3-SS-Dt DANGB3-SS-EO DANG3-SS-El

SCOMPOUND 88081972 88081973 88081974 88081975 88081976 880 ; 77

ZYL CHLORIDE ND ND ND ND ND ND

(2-CHLOROETROXY)METHANE ND ND ND ND ND ND
(2-CHLOROISOPROPYL)ETHER ND NO ND ND ND ND

40BENZENE ND NO NE ND ND ND

40I0CHLOAOMETHANE ND ND ND ND ND ND
'qOFORM ND ND ND ND NO ND
-OETHANE ND ND ND ND ND ND
SON TETRACHLORIDE ND ND ND ND ND ND
DRACETALDEHYDE ND ND ND ND ND ND
RAL ND ND ND ND ND ND

DROBENZE.E ND ND ND ND ND ND
)ROETHME ND ND ND ND ND ND
DROFORM 0.238 ND 0.308 ND ND ND
4LOROHEXANE ND ND NO ND ND NO
HLOROETHYL VINYL ETHER NO ND ND ND ND ND
DROMETHANE ND ND ND ND ND ND
OROMETNYL METHYL ETHER ND ND ND ND ND ND
DROTOLUENE ND ND ND ND ND ND
ROMOCHLORO14ETHANE ND ND ND ND ND ND

ROMOMETHANE ND ND ND ND NO ND
-DICHLOROBENZENE ND ND ND ND ND ND
-DICHLORDBENZENE NO ND ND ND ND ND
-DICHLORO-ENZENE ND ND ND ND ND ND
'4LORO0IFLUOROMETHANE ND ND ND NO ND ND
-DICHLO;DETHANE ND ND 1.2 ND ND ND

,DlCHLO;.:ThANE KD ND ND ND ND ND
-DICHLORDE;HYLENE ND ND ND ND ND ND

NS-1,2-DICHLOROETHYLENE ND ND ND ND ND ND
HLOROMETHANE 1.38 1.38 2.48 1.48 1.45 3.55

-DICHLORO.ROPANE ND ND ND ND ND ND

-DICHLOROOROPYLENE ND ND ND ND ND ND
,2,2-TETiACHLOROETHANE ND ND NO ND ND ND
,1,2-TETRACHLOROETHANE ND ND ND ND ND ND

RACHLORDETHYLENE ND ND 378 ND ND ND
,1-TRICHLOROETHANE ND ND 4.58 ND ND ND
,2-TRICHLOROETHANE ND ND ND ND ND NO

CHLOROETHYLENE ND 4.4 0.73 ND ND ND
CHLOROFLUOROMETHANE ND ND ND ND ND ND
CHLOROPRODANE ND ND ND ND ND ND
YL CHLORIDE ND ND ND ND ND ND

- Not Detected

4P'



EN31NEERING-SCIENCE INC. PAGE 8

4° 12/13/88

ANALYSIS REPORT

)RK ORDER NUMBSER: 881
ria NUMBER : ZB0000 DOD-0 APPROVED BY •

WORK ORDER DATE 08/19/18 Lab Supervisor

:PORT DATA: CLIENT DATA:

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

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

ikK RIDGE, TN 37830 OAK RIDGE, TN 37830

! LL HAYDEN

OF REPORT COPIES: 1

v3NTRACT / PO # : ORO01

CONTACT : BILL HAYDEN

(615)-481-3920

TASK: 4, UNITS: ug/Kg, GROJU 8020

DANGB-BG-MW43 DANGB-SG-HW43- DANGS-BG-MW42- DANGS-B-M443- DANGB-BG'MW42' DANGs*6G-mw424

SS3 Ss1 SS2 SS2 SSi SS3

TEST COMPOUND 88081966 88081967 88081968 8808196^ 88081970 88081971
. ....... ... ............ .. ....... ..... D.............. .N.....D... ................... ............. .............

:NZENE ND ND ND ND NO ND
-.,iLOROBEWZSRE ND RD ND ND ND ND

1,2-DICHLOROS NZENE ND NO ND ND ND ND

3-DICHLOROENZENE ND ND ND ND ND ND

4-DICHLOROSENZENE NO ND ND ND 0D ND

ETHYL BENZENE ND ND ND ND ND ND

TOLUENE 1608 258 ND 8.3B 1.86 1986

'LENES ND ND ND ND ND ND

I

- Not Detected

1 21.49



ENGIWEERINC*SCIENCE INC. PAGE 9

12/13/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 881

K~: 4, UNITS: ug/Kg, GROUP 8020

DANG3-SS-EZ DANGB3-SS-0O DANG83-SS-49 0AN083-SS-O1 DANG3-SS-EO CANGB3-SS-El

T COMPOUND 88081972 8801973 8801974 8801975 88081976 88081977
...................... ........................................................

ZEWE No RD 900 No NO ND
3ROBEINZERE ND ND ND ND ND RD
-DICHLOROBENZENE NO ND ND ND ND RD
-DICMLOROBENZENE ND ND ND ND ND ND
-OICHLOROSENZENE ND ND ND ND ND ND
'YL BENZENE ND ND 260 ND ND ND
JENE 388 208 13008 125 3.18 538

RNS D ND 2000 ND ND ND

-kot Detected

2200



ENGINEERING-SCIENCE INC. PAGE 10

12/13/88

ANALYSIS REPORT

I.K ORDER NUMBER: 881
NUtfR : ZIOOO00040 APPROVED BY ..

WORK ORER DATE : 08/19/88 Lab Supervisor

'ORT DATA: CLIENT DATA:
ES OAK RIDGE/DULUTH ANG11 ES OAK RIDGE/DULUTH ANGB ( 134)
710 S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. S103
'C RIDGE, TN 373 OAK RIDGE, TN 37830

1.1 HAYDEN

OF REPORT COPIES: 1

LTRACT / PO OR001
CONTACT BILL HAYDEN

( (615)-481-3920

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

] DANGB-BG-MW43 DANGB-BG-MW43- DANGS-BG-MW42- DANGB-BG-MW43- DANGB-BG-MW42- DANGS-BG-MW42-4 SS3 SSl ss2 ss2 ss1 SS3
TEST COMPOUND 88081966 88081967 88081968 88081969 88081970 88081971

S........................................................................ ..............................
)RIN ND ND ND ND ND ND

W.'NA-NC ND ND ND ND ND ND
SETA-HC ND ND ND ND ND ND
F TA-BHC ND ND ND ND ND ND
6, 4A-BHC ND ND ND ND ND ND
CHLORDANE ND ND ND ND ND ND
4,4'-DDD ND ND ND No ND ND
S'-DDE ND ND ND ND ND NO
'---DDT ND ND ND ND ND NO

DIELDRIN ND ND ND ND ND ND
EWuOSULFAN I ND ND ND ND ND ND

)OSULFAN II ND ND ND ND ND ND
-JOSULFAN SULFATE ND ND ND ND ND ND
ENDRIN NO ND ND ND ND ND

)RIN ALDEHYDE NA NA NA NA NA NA
STACHLOR ND ND ND NO ND ND
iMPTACHLOR EPOXIDE ND ND ND ND ND ND
KEPONE NA NA NA NA NA NA

tHOXYCHLOR ND ND ND ND ND ND
(APHENE ND ND ND ND ND ND

PCO-1016 ND ND ND ND ND ND
V-S-1221 ND ND ND ND ND ND
S-1232 ND ND KD ND ND ND

1-1232 ND ND ND ND ND N

PCB-1248 ND ND ND ND ND ND
3-1Z54 ND ND ND ND ND ND
1-126 0  ND ND ND ND ND ND

'iA- NOT ANALYZED
" - Not Detected

12201mI ImI



ENGINEERING-SCIENCE INC. PAGE 11

12/13/88

ANALYSIS REPORT FOR WORK ORDER NUMBER 881

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

DANG3-S12 DANGB3-SS-DO DANG83-SS-49 OANG3SS3-DS' DANG3-SS-EO DANG83-SS-El

T COMPOUND 88081972 88081973 88081974 88081975 88081976 88081977

Rim ND No RD RD ND ND
A-BNC ND ND ND NO ND ND
&-BHC ND ND ND ND ND ND

TA-BHC ND ND ND ND ND ND

TA-BHC ND ND ND ND NO ND

3RDANE ND ND ND ND ND ND
'-DDD ND ND 190 62 ND ND

I-DDE ND ND ND ND ND ND

-DOT ND NO 45 51 25 ND
LDRIN ND ND ND ND ND ND
DSULFAN I ND ND ND ND ND ND
OSULFAW I ND ND ND ND ND NO
OSULFAN SULFATE ND ND ND ND ND ND
RIN ND ND ND ND ND ND
RIN ALDEHYDE NA NA NA NA NA NA

TACHLOR NO ND ND NO ND ND
TACHLOR EPOXIDE ND ND ND ND ND ND

ONE NA NA NA NA NA NA
ROXYCHLOR ND ND ND ND ND ND
APHENE ND ND ND ND NO ND
,1016 ND ND ND ND ND ND

-1221 ND NO ND ND ND ND
-1232 WD ND ND ND ND ND
-1242 NO ND NO ND ND NO
-1248 ND ND NO ND ND ND
,1254 ND ND ND ND ND ND
-1260 NO ND ND ND ND NO

- NOT ANALYZED
- Not Detected

2?0,2



ENGINEERING SCIENCE page 1 of 5
Priority Pollutant Analysis

Base Neutrals - SW 8270
Matrix: Soil

LfDate Received; August 19, 1988 Work Order: 881
Date Reported: December 6, 1988 Job Number: ORO0l

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

Oak Ridge, TN 37830

L
Lab Number: 88081966 88081967
~Sample No.: DANGB-.BG-MW4 3- DANGB-BG-MW4 3-

SS3 23-24' SS1 1-2'
Date Sampled: 8-18-8 8-18-88

-Time Sampled; 16-.14 15:41
~Date Extracted: 8-27-88 8-27-88
Date Analyzed: 10-6-88 10-6-88
Percent Moisture: 14 29

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

1- -- -- -- --o- -- -- -- -- -- --e- -- -- --330- -- --ND-- --ND--
1,3-Dichlorobenzene 330 ND ND

9Hexachloroethane 330 ND ND
-Bis.(2-chloroethyl)ether 330 ND ND
_1,2-Dichlorobenzene 330 ND ND
N-Nitrosodimethylamine 330 ND ND

d Bis(2-chloroisopropyl)ether 330 ND ND
N-Nitrosodi-n-propylamine 330, ND ND

I 4.Hexachlorobutadiene 330 ND ND
"l 12,4-Trichlorobenzene 330 ND ND
Nitrobenzene 330 ND ND

I4 Isophorone 330 ND ND
'Naphthalene 330 ND ND
-Bis(2-chloroethoxy)methane 330 ND ND
2-Chloronaphthalene 330 ND ND

I-uexachlorocyclopentadiene 330 ND N
VAcenaphthylene 330 ND ND
Acenaphthene 330 ND ND
~Dimethyl phthalate 330 ND ND
t2, 6-Dinitrotoluene 330 ND ND
Fluorene 330 ND ND
2,4-Dinitrotoluene 330 ND ND

I 1Diethirl phthal ate I3N D ND
' N-Nitrosodiphenylamine 330 ND ND

Hexachlorobenziie 330 ND ND

B =Cc..rpound was detected in the blank.

203



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

Matrix: Soil
(continued)

ate Received: August 19, 1988 Work Order: 881
ate Reported: December 6, 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: 88081966 88081967
ample No.: DANGB-BG-MW43- DANGB-BG-MW43-

SS3 23-24' SS1 1-2'
ate Sampled: 8-18-88 8-18-88
ime Sampled: 16:14 15:41
ate Extracted: 8-27-88 8-27-88
ate Analyzed: 10-6-88 10-6-88
ercent Moisture: 14 29

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

nenanthrene 330 ND ND
nthracene 330 ND ND

ibutyl phthalate 330 ND ND
luoranthene 330 ND ND
-Chlorophenyl phenyl ether 330 ND ND
yrene 330 ND ND
utyl Benzyl phthalate 330 ND ND
is(2-ethylhexyl) phthalate 330 ND ND
nrysene 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
ideno(1,2,3-cd)pyrene 330 ND ND
ibenzo(a,h)anthracene 330 ND ND
enzo(ghi)perylene 330 ND ND
?nzyl Alcohol 660 ND ND

= Compound was detected in the blank.

2204



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

Matrix: Soil

(continued)

Date Received: August 19, 1988 Work Order: 881

s3ate Rieported: December 6, 1988 Job Number: ORO0l

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

Oak Ridge, TN 37830

-Lab Number: 88081966 58081967
Sample No.: DANGB-BG-MW4 3- DANGB-BG-MW4 3-

SS3 23-24' SS1 1-2'
Date Sampled: 8-18-88 8-18-88
rime Sampled: 16:14 15:41
Late Extracted: 8-27-88 8-27-88
Date Anal~yzed: 10-6-88 10-6-88
-Dercent Moisture: 14 29

'Compound Detection Analytical Results
Limits (dry weight)
ug/kg ug/kg ug/kg

Acetophenone -*ND ND
XF-ni line -*ND ND
:-Ainlfobiphenyl -NDD

4-Chloroaniline 660 ND ND
'.-Chloronaphthalene -*ND ND
-)ibenzofuran 330 ND ND
-p-Dimethylaminoazob;-nzene -*ND ND
7,12-Dimethyibenz(a)anthracene -*ND ND
4i-,a-Dimethylphenethylamine -*ND ND
3iphenylamine -*ND ND
!,2-Diphenylhydrazine -*ND ND

j-2thyl methanesulfonate -*ND ND
3I-Methylcholanthrene -*ND ND

Methyl metha~riesulfonate -*ND ND
. -Methylnaphthalen~e 330 ND ND
j-Naphthylamine -*ND ND

12-Naphthylarnine ND-1,ND
2-Nitroaniline 1600 ND ND
13-Nitroaniline 1600 ND ND
h-Nitroaniline 1600 ND ND
N-Nitroso-di-n-butylamine -*ND ND
,N-Nitrosopiperidine -*ND ND
Pentachlorobenzene -*ND ND
ientachloronitrobenzene -*ND ND
Phenacetin -*ND ND

F -Picoline -*ND ND
!2ronainide -*ND ND
1,2,4,5-Tetrachlorobenzene -*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

ate Received: August 19, 1988 Work Order: 881
ate Reported: December 6, 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

ab Number: 88081966 88081967
ample No.: DANGB-BG-MW43- DANGB-BG-MW43-

SS3 23-24' SS1 1-2'
ate Sampled: 8-18-88 8-18-88
ime Sampled: 16:14 15:41
ate Extracted: 8-27-88 8-27-88
ate Analyzed: 10-6-88 10-6-88
ercent Moisture: 14 29

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

----------------------------------------------------------------------------------
ipha-BHC -- , ND ND
amma-BHC -- , ND ND
eta-BHC 660 ND ND
eptachlor 330 ND ND
elta-BHC 500 ND ND
Idrin 330 ND ND
eptachlor epoxide 330 ND ND
ndosulfan I -- , ND ND
ieldrin 500 ND ND

1'-DDE 1000 ND ND
ndrin -- ND ND
ndosulfan II -- ' ND ND
,4'-DDD 500 ND ND
,4'-DDT 830 ND ND
ndosulfan Sulfate 1000 ND ND
ndrin aldehyde -- , ND ND
ndrin Ketone -- , ND ND
nlordane 2000 ND ND
ethoxychlor -- , ND ND
ixaphene 2000 ND ND
roclor-1016 2000 ND ND
roclor-1221 2000 ND ND
roclor-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 19, 1988 Work Order: 881
&,,Date Reported: December 6, 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

tab Number: 88081966 88081967
3ample No.: DANGB-BG-MW43- DANGB-BG-MW43-

SS3 23-24' SSi 1-2'
Date Sampled: 8-18-88 8-18-88
rime Sampled: 16:14 15:41
Date Extracted: 8-27-88 8-27-88

V ate Analyzed: 10-6-88 10-6-88

Percent Moisture: 14 29

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

g2-Chlorophenol 330 ND ND
92-Nitrophenol 330 ND ND
Phenol 330 ND ND

.-2,4-Dimethylphenol 330 ND ND

.2,4-Dichlorophenol 330 ND ND22,4,6-Trichlorophenol 330 ND ND
-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
-?entachlorophenol 1600 ND ND
S-Nitrophenol 1600 ND ND
'Benzoic Acid 1600 ND ND
,2-Methylphenol 330 ND ND
2,3- & 4-Methylphenol 330 ND ND
2,3,4,6-Tetrachlorophenol -- , ND ND
2,4,5-Trichlorophenol 330 ND ND

Analyst Laboratory Supervisor

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

1= Compound was detected in the blank.

NOTE: Samples are discarded 30 days after results are reported unless
other arrangements are made. Hazardous samples will be returned
to client or disposed of at client expense.
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ENGINEERING SCIENCE page 1 of 5
Priority Pollutant Analysis
Base lIeutrals - SW 8270

Matrix- Soil

;e Received: August 19, 1988 Work Order: 881
;e Reported: December 6, 1988 Job Number: ORO0l

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

Oak Ridge, TN 37830

Number: 88081968 88081969
,iple No., DANGB-BG-MW42- DANGB-BG-MW43-

SS2 7-8' SS2 14-15'
:e Sampled: 8-18-88 8-18-88
ne Sampled: 13:19 15:53
:e Extracted: 11-2-88 8-27-88
:e Analyzed: 11-21-88 10-26-88
-cent Moisture: 11 17

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

3-Di chlorobenz ene 330 ND ND-- -- -- -- -- --- ---- -- -- --
3-Dichlorobenzene 330 ND ND

<achloroethane 330 ND ND
3(2-chloroethyl)ether 330 ND ND
2-Dichlorobenzene 330 ND ND
4itrosodimethylamine 330 ND ND
3( 2-chloroisopropyl)ether 330 ND ND
'itrosodi-n-propylamine 330 ND ND
<achlorobutadiene 330 ND ND
:,4-Trichlorobenzene 330 ND ND
:robenzene 330 ND ND
)phorone 330 ND ND
)hthalene 330 ND ND
:( 2-chloroethoxy)methane 330 ND ND
:hloronaphthalene 330 ND ND
iachlorocyclopentadiene 330 ND ND
_znaphthylene 330 ND ND
anaphthene 330 ND ND
nethyl phthalate 330 ND ND
5-Dinitrotoluene 330 ND ND
iorene 330 ND ND
;-Dinitrotoluene 330 ND ND
athyl phthalate 330 ND ND
Jitrosodiphenylamine 330 ND ND
<achlorobenzene 330 ND ND

Compound was detected in the blank.

2208



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

Matrix: Soil

(continued)

A'eReceived: August 19, 1988 Work Order: 881
At-e Reported: December 6, 1988 Job Number: OR0OI

7A: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
1,iress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

4DNumber: 88081968 88081969
3ample No.: DANGB-BG--MW42- DANGB-BG-MW4 3-

S52 7-8' 552 14-15'
4Ante Sampled: 8-18-88 8-18-88
1-ne Sampled: 13:19 15:53
D~ate Extracted: 11-2-88 8-27-88

I te Analyzed: 11-21-88 10-26-88
?rcent Moisture: 11 17

'c"nMpound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

-lenanthrene 30ND N
;4.thracene 330 ND ND
Dibutyl phthalate 330 ND ND
:75uoranthene 330 ND ND
,,!Chlorophenyl phenyl ether 330 ND ND
?'yrene 330 ND ND
?j,'tyl Benzyl phthalate 330 ND ND
;: s(2-ethylhexyl) phthalate 330 ND ND
:-irysene 330 ND ND
1-Bromophenyl phenyl ether 330 ND ND
3nzo(a)anthracene 330 ND ND
:- -n-octylphthalate 330 ND ND
3enzo(b)fluoranthene 330 ND ND
9nzo(k)fluoranthene 330 ND ND

3 nzidine 2000 ND ND
3 V-Dichlorobenzidine 660 ND ND
31nzo(a)pyrene 330 ND ND
4 deno(1,2,3-cd)pyrene 330 ND ND
-,benzo(a,h)anthracene 330 ND ND
3enzo(ghi)perylene 330 ND ND
~nzyl Alcohol 660 ND ND

Compound was detected in the blank.



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

Matrix: Soil
(continued)

te Received: August 19, 1988 Work Order: 881
te Reported: December 6, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

D Number: 88081968 88081969
nple No.: DANGB-BG-MW42- DANGB-BG-MW43-

SS2 7-8' 5S2 14-15'
ee Sampled: 8-18-88 8-18-88
me Sampled: 13:19 15:53
te Extracted: 11-2-88 8-27-88
te Analyzed: 11-21-88 10-26-88
rcent Moisture: 11 17

mpound Detection Analytical Results
Limits (dry weight)
ug/kg ug/kg ug/kg

atophenone -- , ND ND
iline -- , ND ND
.Aminobiphenyl -- , ND ND
:hloroaniline 660 ND ND
2hloronaphthalene -- , ND ND
oenzofuran 330 ND ND
Dimethylaminoazobenzene -- , ND ND
12-Dimethylbenz(a)anthracene -- , ND ND
,a-Dimethylphenethylamine -- , ND ND
phenylamine -- , ND ND
2-Diphenylhydrazine -- , ND ND
iyl methanesulfonate -- , ND ND
lethylcholanthrene -- , ND ND
thyl methanesulfonate -- , ND ND
ethylnaphthalene 330 ND ND
iaphthylamine -- , ND ND
qaphthylamine -- , ND ND
litroaniline 1600 ND ND
gitroaniline 1600 ND ND
Nitroaniline 1600 ND ND
Nitroso-di-n-butylamine -- , ND ND
Nitrosopiperidine -- , ND ND
atachlorobenzene -- , ND ND
itachloronitrobenzene -- , ND ND
anacetin N 'N ND
Picoline -- , ND ND
Dnamide -- , ND ND
2,4,5-Tetrachlorobenzene -- , ND ND

EPA has not yet determined detection limits for these compounds.

Compound was detected in the blank.

2210



1Priority Pollutant Analysis page 4 of 5
Pesticides and PCBs - SW 8270

Matrix: Soil

Aate Received: August 19, 1.988 Work Order: 881
a~te Reported: December 6, 1988 Job Number: ORO0l

FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
1-,Idress: 710 S. Illinois Aye, Suite F-103
i. Oak Ridge, TN 37830

--b Number: 88081.968 88081969
Umple No.: DANGB-BG-MW42- DANGB-BG-MW43-

SS2 7-8' SS2 14-15'
4ate Sampled: 8-18-88 8-18-88
''me Sampled: 13:19 15:53
Lte Extracted: 11-2-88 8-27-88
Date Analyzed: 11-21-88 10-26-88
13rcent Moisture: 11 17

-.7 --------------------------------------------------------------------------
-ompound Detect ion ANALYTICAL RESULTS

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

jlpha-BHC -*ND ND
V mma-BHC -*ND ND
Z;lta-BHC 660 ND ND
Aeptachlor 330 ND ND
-'Tlta-BHC 500 ND ND
I'drin 330 ND ND
-eptachior epoxide 330 ND ND
Tqdosulfan I -*ND ND

~ eldrin 500 ND ND
4,4'-DDE 1000 ND ND
Indrin -*ND ND
. idosulfan II -*ND ND
~4-DDD 500 ND ND

4,4'-DDT 830 ND ND
41dosulfan Sulfate 1000 ND ND
3 idrin aldehyde -- *ND ND
Endrin Ketone -*ND ND

--lrae2000 ND ND
P~thoxychlor -*ND ND
toxaphene 2000 ND ND
4roclor-1016 2000 ND ND

i -oclor-1221 2000 ND ND
-oclor-1232 2000 ND ND

kroclor-1242 2000 ND ND
4roclor-1248 2000 ND ND

t 7oclor-1254 2000 ND ND

oclor-I 260 2000 ND ND

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

3 = Compound was detected in the blank.



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

Matrix: Soil

:e Received: August 19, 19P5i Work Order: 881
:;e Reported: December 6, 1988 Job Number: OROQI

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

Oak Ridge, TN 37830

Number: 88081968 88081969
-iple No.: DANGB-BG-MW4 2- DANGB-BG-MW4 3-

SS2 7-8' 552 14-15'
;e Sampled: 8-18-88 8-18-88
ne Sampled: 13:19 15:53
;e Extracted: 11-2-88 8-27-88
e Analyzed: 11-21-88 10-26-88
-cent Moisture: 11 17

1pound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

-- ---iorophenol-- -- -- -- - -- ---330-- -- --ND- -- ND- -
:hitrophenol 330 ND ND
Jitohno 330 ND ND

I-Dimethylphenol 330 ND ND
1±-Dichlorophenol 330 ND ND)
1,6-Trichiorophenol 330 ND ND
:hloro-3-methylphenol 660 ND ND
I-Dinitrophenol 1600 ND ND
i;-Dichlorophenol -*ND ND
lethyl-4,6-Dinitropheno. 1600 ND ND
itachlorophenol 1600 ND ND
litrophenol 1600 ND ND
izoic Acid 1600 ND ND
4ethylphenol 330 ND ND
& 4-Methylphenol 330 ND ND
1,,4,6-Tetrachlorophenol -*ND ND
:,5-Trichlorophenol 330 ND ND

Analyst - 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 disposed of at client expense.
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MEN

ENGINEERIN3 F,IENCE :. wg. o,

-i Base Neutralf -- SW 270
Matrix: Soil

[Jiate Received: August 19, 1988 Worlk Oid.r: 881
:ate Reported: December 6, 1988 Job Number OR001

rOR: ES:Oak Ridqe,/Dulutfi ANGB ATTN: Mr., Bill Hayden
Address: 710 S. IIlin oiz Ave, Suite F-103

Oak Ridge, TN 3783 0

Lab N[mber: 88081970 88081971

0,3atmple No. E'ANG.-BG-MW'.2- DANGS-BG--MW42-

D Date Sanr -: 8-.-8888
,e Inh.: 3:'15 13:25

' -ate Analyzed : I1 -21-88 L2--
Percen Moisture: 16 9

Detecton ANATICAI RESuL'S'ompound Deeto Lv r ,i r

Limits (dry weight)
ug/kg ug/ka ugI kc"

i, 3-Eichlorobenzene 330 ND ND
._',4-Dichlorobenzene 330 ND ND
=ifexachloroethane 330 ND ND
i is(2-chloroethyl)ether 330 ND ND

,2-richlorobenzene 330 ND ND
9 :-Ni trosodimethy_amine 33. ND ND

i 2-h roisopropy! )ether 330 ND ND
L:,-t rosodi-n-rr oy !amine 3 30 Nr,: ND,

e xa ch1orobutadiene 330 ND N
-Trizhlorobenzene 30 ND N

:.i trobenzene 33, ND N
sophorone :3-10 N N)
: aph .i . ene 31 NE' NE,'

-2 . 2 ,-ch_,.oehoxv )e thane 3n0 ND _

2-0,1_1 o_ naph 1 taene 331 ND' NE
Sxach_ orocycopen- al ene 330 ND N'D

I Icenaph tihyl ene 3'0 NED N D
i Acenaphthene 330 INE ND

Diinethyi phthalate 33C ND ND
Sa, 6-Dini trotoluene330 ND ND
'"luorene 330 ND NE)

42,-Dinitrotol-uene 330 ND ND
A~,+~, 14 N D N D.

Lr-Nitrosodi phenylamine 330 ND ND
e HexachIorobenzene 330 ND ND

I = Compound was cletected in t e I ank
A ,=t.=bak

22'



Rr; or Ity uo t u n t yra si pae 2 of
--ase Neatrvals - SW 6271"

Matr-,x: Soil
(con"inuefi)

a+-e Received: AugcTst 19, 1988 Work Order: 881
ite Reported: tDecenfibet 6, 1988 Job Number: CR001

': ES:Oak Ridge/Duluth ANOB ATTN: Mr. Bill Hayden
1iress: 110'S. :it~sAve, Suite F-103-I

Oak Ridge, TN 37830('

ib Number: 880081970 8017
imple No.: DANGB-BG-MW4Z1- DANGD-BG-MW4 2-

$31 0-1' 33 14.5-15.5'
:t e Sampled: 3-18-888-8oe

ime Sampled: 131 13:1 5
Eitt Extracted: 11-2-88 haB
wite Analyzed: 11-21-88
:Ircent Moisture: 16 9

toudDetect cn' ANALYTIC'-AL RESUTSI
Lii,4ts (dry weight)
ua./kg ug/kq ug/kg

:ienainthrerie 2330. N D N4D
r~nrcee330 ND ND

ibutylI phthaiate 3130 NN ND
lu oranth e ne 3120 NLE N D
-Chiorophenyl phenylI ether 320 ND) N D

'ree 30 ND ND
st:Beazyl Phthalate 2N ND

:5(2-ethyihexyl) phthalate 330 N
.;vene33 DN

-,-o.ophenvl1 pc,*enyl ether :30 ND N
-r-zo(a~anthrac-ene IN:)N

-no c v tnz-h a Iarte Nso-' ND
~z z u o - at nrtn e re 30NND

n- zok flIu or anath"e -ne o3 NE, IND
-rZ4-d In e r~ DN

3' -ch lo rob e n z.ine 601 nD N:
?t-zo(a)pyrene 33 0 ND ND
neo (1, 2, 3-cd) pyrene 30 N D N D

ztefzo( a ,h .1anthracene 130 N D ND
:-nzo(ghiipervlene 3 ND N
e7-nzv! A'lcohol 60 ND ND-L

Compound, was detected in tne( hlanr.



r t y ' Fit olut ant Ana_' y s s o

Base Neutral - SW 8270Mtrix: Soil

S (continued)

Date Riecelved: August 19, 1988 Work Order: 881
t ate epoft~d: December 6, 1988 Job Number: OR001

For ES:O,4k RidqeDuluth ANGb ATTN: Mr. Bill Hayden
Veddress: 710 S. I1linois Ave, Suite F-103

j Oak Ridge, TN 37830

_Lab Number: 88081970 88081971
E$ample No.: DANGB-BG-MWG 2- ANGB-Bt-M.A42-
, , SSI 0-i' SS3 14.5-15.5'
:.ate Sampled: 8-18-88 8-18-88

ffrimne Sampled: 13:15 13:2
lpate Extracted: 1-2-88 11-2-88
Date Analyzed: 11-21-88 1-21-88

, ?ercent Moisture: 16 9
------------------------------------------------------------------------------

1 Compc)und Detection Analytical Results
Limits (dry wei.rh-v

7 u/ ug/kg ug/kg

Ace tophenone -- q N ND
--n4 Iine ND ND

I A--mnobipheny. -- , ND ND

- -Chloroaniline 660 ND ND
_Chlorona.hthaene -- * ND ND
4benzofuran 330 ND ND

% -Dimethylaminoazobenzene -- ND ND
.1 12 -Dimethvlbenz(a)anthracene --, ND ND

2 :-, a-Dimethylthenethylamine -- ND ND
i',i phenylamine -- , ND ND

9
-  " heylvc-! Lz-- ne -4A ND ND

th Cty' I -thanesu-f orn a te -* D NDMv ho__rn ...e..e -- v, ND) ND

'ehraptae ND IN
M at<hty 71.a neu lfat--: ND ND

]-Namhthylamine --. ND ND-N E , ph- t hn y 1 am: ne -*

Nitroaniiine 600ND IND
'3 -Ntroani ine _600 ND ND

Ni troani 1 ine 1600 ND ,D
.O di-n-bt lam-; -- ND ND

\ Nirooppe, idine -- A ND ND
UPentacnlorobenzene -- * ND ND
--T-entachloron i t r obenz ene -- ND N!)
Phen accetin --. ND ND
7 -coneN -- ND ND

_ -- ND ND
,2, , 5-Tetrach crobenze:ne -- , ND ND

, EPA haz r.cm ;e: -em'',-I d.t.e ... 0 - =o f:- eC0 rur

Copound waz det-c-e ;---. .lank.

22'



7 4

Maftix: Soil

' ,e,-,eiQ-,,,,,..-dt.,,, ii&S Work Order: 8ea
t......-6-ecendet , 1 98- Job Numb!: OROQI

t S4 :Ride/D'dluh ANGB ATTN': Mr. Dill Hayden
P dres '710:'Sj Iifjizloi' AVe, Suite F-lO3

Oak Ridje, TN 37830

Sb Number: 88081970 88081971
: mple No.: DANGB-,G-MW42-- DANGB-BG-MW42-

SSII , 0-i I S33 14.5-15.5'
-.e Sampled: 8-18-88 8-2.8-88
I :me Sampled: 13:15 13 25
t te Extracted: .- 2 t 1-2--88

%te Analyzed: 11-21-88 21-21-88-r cent Moist ure : 16 9

..,,,.cn~ 2 .. Detection ANVALYTICAL RESULTS
Limits (dry wit

uc/aKq / k

Tpha-BMC -- , ND ND
na-B HC -- * ND ND

?ta-3HC 660 ND ND
?,ptachlor 33L ND ND[ lta -Bi1C 500 .D ND

d r.drir 330 ND ND
-rptachior epoxide 33 ND ND
dosulfani -- A ND ND
"eiri "1%C ND D
,4' -DDE loco0 N[, ND

r
i-A ND ND

,GOZ--Edn I5-' N C
D C 'IDT 830 "ND MD

-)osulfan SulaIte 100 ND ND
. in aldehyde -- I ND ND

.cr.. Ketone -- , ND D
:iordane 2 0 00 ND ND
hc xychlor -- A ND ND

.;xaphene 2000 ND ND
oC Ior-1: 6 rI200f0 D ND
'oclor-1221 2000 ND ND
roc_ o 2 -232 2000 ND ND
-oclor-I"242 4 2000 Nr ND

cs I c Zr-1245 2UGO ND ND
: oclor-1254 2000 ND ND
-oclor- 260 200 ND ND

... mAhas not yet ,.,n let e n Ia,,," fOr theec. .:oucz.

Compound was detete an the ,..an...

.. .. .... .. .. .. .2. .... .. .



P r Pi,,r ity Pco Iu tart Aua3.yvFuis page 5 c1t

-, - Mtri x: SO4 ,

Q4 ato n Received:- 'Auiust 19, I9SES8 Work Order-: 881
E- 'at- -epr' " ted,- Decem be r e, 19$8 Job Number: OROQI

SES: Oak, Ridge/DLxtuthANGB ATT'N: Mr. Bill Hayden
S, Ilinis Aye, Suite'PlO

Oak, 4d ge ,, TN 3 7830,

t~bNumber: 88081970 88081971
.ample No,: DANGB-BG-MW42- DANGB-BG-MW42-

331 0-41 SS3 14.5-15.5'
E: rate S ampled: 8-18-88 8-18-88

~ ime S a mp Ie d: 13.1S 32
D ate Extractec: 11-2-86 12-S

i -:are Analyzed: I1- 1"1- 8 11-21-88

F;, eri Moisture: If9

xn-pound 0et C' cti0 ANALYTICAL RESULTS

ug/kg ug/kg Ug/kc

Sr-Chloroph enol1 330 N D ND
t Nitrophenol 330 ND ND

P henol 3S)ND N D
-,4-Dimethylohenol 330 ND ND
~4-Dichlorophenol 330 ND IND
Z, 4, 6-Tri chlorophenol 330 ND N D
S2 Chl oro- 3--me zhylp-.henol 66o N D ND
1-i,4-DinLtrophenol 1600 ND ND
i 6-Dichl oroi)henol - NI) ND

~ -retyl4,-intrphn ! 600 ND ,xD
r Pentachlorophenol NSf -D N
j-14-tropheno. 6fND ND
.Senzo4c Acid 16N D %C
S-Methvlphenol 330 ND :

& 4-Methylpheno. 530 ND N
U,,4, 6-T etrachlcgrophenol -*N ND

4,-TrichlorcphenolI :3(0 NI ND

SF=CompDourd 'was lictiected "In thie bl ank.

t amle ae izariei 0days, afte~--r results are? reported:c url.ess

- tc cint ox d-ispotei of at client epne

I 21



nQozTNEEI&RING SC CE g 1 of
0 Priori-tyv T'oPI'-urta nt A naIy si S

-Ba se Neutrals -SW 8270
.. . ", Matrix: Soil

. Ae 'Rep eed: Auctst 19, 1988 Work Order: 882 i
te Reporte4 '. December 6 1988 Job Number: OR001

ER S:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
"dress± 710 S. Illinois Ave, Suite F-10O3

Oak Ridge, TN 37830

' Number: 88081972 88081973

r~ple No. DANGB-3SS-E2 DANGS-3SS-DO
4te Sampled: -1 8-88 8-18-88 I
me Sarped 13:00 1 :25
-:e Extracted: 8-27-88 8-27-8
t e Analysed: 11-28-88 11-28-88

2rcent Moisture: 10 15

'mpunDetection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

a3-Dichloroben7ene 330 ND ND
,4-Dichlorobenzene 330 ND ND
axachloroethane 330 ND ND
's f2-chloroethyl)ether 330 ND ND
,2-Dichlorobenzene 330 ND ND
-Nitrosodimethylamine 330 ND ND
ts(2-chloroisopropyl)ether 330 ND ND
N o o o d i-n-propylami ne 330* ND ND
.xachlo~robutadiene 330 ND ND
,20G-Trichlorobenzene 330 ND ND
ztrobenzene 330 ND ND

:opnorone 3 310 ND ND
:htha'lene 330 ND ND
Fz ( 2-chloroethoxy )methane 330 ND ND
$h-Ct:ronaphtha lene 330 ND ND
.xachlorocyclopentadiene 330 ND ND
:enaphthylene 330 ND ND
enaphthene 330 ND ND
amethyi phthalate 330. ND ND
6-Dinitrotoluene 330 ND ND

I orene 330 ND ND
,4-Dinitrotlu-ene.. 330 ND ND
ethyl phthalate "' 330 ND ND

--Ntrsoiph~'3~n 30 N D NJD
*oro 3 e 30 ND ND

-Compound was detected in the blank4  i4,

- - , -- I-



Pr~ioritv P<cdluhtant Analysis page 2 of $
1aze Neutrals SW b27U

Matrix: Soil":( continued )

-!ate Received: A'ugust 19, &988 Work Order: 881
LiDate Reported: December 6, 1988 Job Number: OR001

E tIOR: ES-Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
{Iddress: 710 $. Illinois Ave, Suite F-103
-- Oak Ridge, TN 37830

I- ab Number: 88081972 88081973
Lample No.: DANGB-3SS-E2 DANGB-3SS-D0
Date Sampled: 8-18-88 8-18-88

w;?ime Sampled: U300 11*25
L ate Extracted: 8-27-88 8-27-88
Date Analyzed: 11-28-88 li-2s-88

p- ercent Moisture? !0 16

L kompound Detection ANALYTICAL RS SUS
Limits (dry weight)
ug/kg ug/kg uq-/Ikg

'F---------------------------------------------------------------------
Phenanthrene 330 ND ND
n-hracene 330 ND ND

LDibutyl phthalate 330 ND ND
lriuorant.ene 330 ND ND

4-Chlorophenyl pheny! ether 330 ND ND
Ikyrene 330 ND ND
tk utyl Benzyl phthalate 330 ND ND
Bis(2-ethylhexyl) phthalate 330 ND ND
Thrysene 330 ND ND
-Bromophenyl pheny,. ether 330 ND ND

3enzo a )anthracene 330 ND ND
330 INDND

{Senzo( b) fluora..thene 330 ND ND
tenzo( k) tlucranther:e 333 N, ND
Denzidine 2000 ND ND

[P ..- Dcnh oroben idine 660 ND ND
I'tenzo f a) pyrene 330 ND ND
: 2ndeno 1,2,3-cd)pyrene 330 ND ND

Uibenzo(a,h)anthracene 330 ND ND
en zo hi)pe-yene 330 ND ND

Denzyl Alcohol 660 ND ND

-Compound wa-s detected in the blank.

ti

Fill19



afl. v -y

< o ,, ,. r ,&. .. ol7 Lu.t...... .. . . . -

ORG t : AIi.T

': , '/,,''i',.> ' " :' ' ', "" ase!, New.t 1z'- S ' 82 7 0

' ~tt~jAeC ~ qU -(t, 19., 1988, Work Order- 881
: t a,: ... feote ,, be 6, 19 8 Job Nurmbe r OR 00 2

r: :o uth ANGB ATTN: Mr Bill Hayden
-Ae ' Suite F-10 3

Oak Riidge, TN 378.30

ab NUmber: 88081972 88081973
ampile No, : DANGB-3SS-EZ DANGB-3SS-DO Ii
:tte Sampled: 8-18-88 8-18-88
lme Sampled: 13:00 11:25
ate Extracted: 8-27-88 8-27-88
zte Analyzed: 11-28-8 11-28-851
-rcent Moisture: 10 16

'tpound Detect ion Analvtical Reut sl.
1LimiCs (dry weirh-
ug/kg ug/kg ug/kg

:-etophenone -- , ND ND
.iline -- ND ND

-C>r o a n ine 660 IN D ND
-hloronaphthalI -- , ND ND
S 'enzofuran 330 ND ND

-Lirnethylaminoazobenzene -- I ND ND
,:2-Diiethyibenz (a)anthracene -- ND ND
.-,a-Dimethylphenethylamine -- * ND ND
ji ahenylamine -- , ND ND
2-Diphenylhydrazine -- I ND ND
,ny ,. Methanesulfonate _ND ND
--Mezhvlcholanthrene -- , ND ND
?tny methanesulfonaze -- ND ND
-Methvlnaphthalene 330 ND ND
-- aphthyl mine -- , ND ND
-Naphthylaine re'. IiD ND

--N' troanii ne 1600 ND ND

-Ni t oro ao-di-n-but1arne --P ND ND
Nt rosopiper id- ne -- A ND ND

entachlorobenzene -- , ND ND
,ntachloronitrobenzene -- , ND ND
.,enacetin -- ND ND
-i coline -- ND ND
-onamide -- ND ND
, 2, &,-e~rach.oroenzerne -- DN -

-- A ND ND

EPA has not vet determined det c litn it for these comnoundz. z]

:1 =CMpound was d teczed in e b ak.
, S an-.

2.26



Piority Pollutanr A:.alyis taq 4 )f 5
Peztici-.ez and! P C~s - 2W 8270

" eceived: Aua Matrix: Sdil

me Zate Received- August 19, 1988 Work Order: 881
A |pate Reported: December ° 6, 1988 Job Numuber: ORO0I

OR ES:Oak Ridge/Duluth ANGB ATTN: Mr, Bill Hayden
# Address: 71 0 S. Illinois Ave, Suite F-103

f Oak Ridge, TN 37830

Lab Number: 68081972 88081973
fSample No.: DANGB-3SS-E2 DANGB-3SS-DO
Lbate Sampled: 8-18-88 8-18-88
Time Sampled: 13:00 11:25

[ r ate Extracted: 8-27-88 8-27-88
[ate Analyzed: 1-28-88 1-28-88
Aercent Moisture; 0 16

omp-ound Dtection ANALYTICAL RESULTS
L Limits (dry weight)
ug/kg ug/,cg ug/k

ipa-BHC -- , ND ND
Ganuna- B*- -- * ND ND

t- eta-BHC 660 ND ND
I .ePtahlor 330 ND IND

elta-BXC 500 ND ND
Aldrin 330 ND ND
Heaptachior epoxide 330 ND ND

L L-ndosu1fan I -- ND ND
D.ieldrin 500 ND ND

I r,4'-DDE 1000 ND ND
,Zndrin -- ND
_neo$Ulfan II -- * ND ND

r. 4 -DDD 500 ND ND
IV'-DDT 830 ND N:
t indosulfan Sulfate i033 ND ND
.ndrin aldehyde -- t ND ND

t4ndrin Ketone -- * ND ND
thl ordane 2000 ND ND
M ethoxychlor -- * ND ND
6 7oxaphene 200 ND ND<N DVooclor-1016 2300 ND NDAr.oct,,.-1221 2003 ND ND

Aroclor-1232 2000 ND ND
|%roclor-:242 2000 ND ND

P roclor-1248 2000 ND ND
P .Aoc~or-1254 2000 ND ND

7 jrocor-260 2000 ND ND

L.EPA haes, not vmknt eterniihed ',ect ion limits f or these comrounds.

Compound waz detected in the" rla:.

[ =
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-~A.~ o-i, 'C> t - ajy P o:'1 u-t nt An A-4ybs 'a pag S t
Ad Exr~~te -SW, 8 70

, Ma'trbi:: .Soil -

-te S...Rec-ve] .1u st 29, 8 Work Order: 881
teReored tceniher 46, 1'988 Job Number:' -ORO0l

R Ea&R -geIDUltWANCB ATTN: Mr. Bill' HFayden
Are .~IO . Illinois Aye, Suite F-103

Oak aicdxe, 'C N 37 8S30

ib Number: , 8808197t 88081973
4mple No .: DANGB-3S5-E2 DANGB-3SS-DO
ate Sampled: 8-18-88 8-18-88
-me Sampled: 13:00 1: 23
Ae Extracted: 8-27-88 8-27-F8

Analtzede: 11-2,3-88 11-28-88
-rcent Moisture: 0 :6

.,m.x>,und Detection ANALYTICAL R TS .
Limit .(dry weight 1

, ug/kg ug/kg ug/kq

-Cnior opheno 1 330 ND ND
W. --Ni trophenol 333 ND ND

.:enol 330 ND ND
, 4-Dimethy-pheno1 330 ND ND
.- Dichlorophenol 330 ND ND
,4,6-Trichlorophenol 330 ND ND
-Chloro-3-nethylphenol 660 ND ND
,4-Dinitrophenol 1600 ND ND
,6-Dichlorophenol -- * ND ND
-Methy._--4 6 ,6-Dinitrophenol 1600 ND ND
?ntachlorophenol 1600 ND ND
-Nitr ophenol! 1600 N ND ,
".nzoic Acid 1600 ND ND
--etnyiphenol 330 ND ND
& -Methylphenol 330 ND ND

, ,$,4,6-Tetrachloropheno' -- , ND ND
-I,5-Trichlorophenol 330 ID ND

------------------A-- - -----
- Analyc V Laboratory Supervisor

EP .a ant ye d .x.vd detection limits for these compounds.

= Compound was detected in the blank.

Samples a3re discarded 30 cavs after resuIts are repcrted unless
other arranqements a-e made. Hazardous samplez wil be ret:urned
to tlient or disposed of at c7ient exp.nse ,ii

I - f--ii i i i ii i i i ii i i i i i iii i iii



ENGINEERING SCIENCE page 1 of 5
Priority Pollutant Analysis
Base Neutrals - SW 8270

Matrix: Soil

L['ate Received: August 19, 1988 Work Order: 881
Date Reported: December 6, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

Lab Number: 88081974 88081975
zr-Sample No.: DANGB-3SS-49 DANGB-3SS-D1
)ate Sampled: 8-18-88 8-18-88
trime Sampled: 11:00 11:45
-Date Extracted: 8-27-88 11-2-88
)ate Analyzed: 10-28-88 11-21-88

I-Percent Moisture: 11 8

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

13 Dichlorobenzene 330 ND ND-------- -----------------
41,4 Dichlorobenzene 330 ND ND

.Hexachloroethane 330 ND ND
- B1c(2-chloroethyl)ether 330 ND ND
1,2-Dichlorobenzene 330 ND ND
N-Nitrosodirnethylamine 330 ND ND
"-is(2-chloroisopropyl)ether 330 ND ND
\ Nitrosodi-n-propylamine 330 ND ND
Hexachlorobutadiene 330 ND ND
1,2,4-Trichlorobenzene 330 ND ND
'4itrobenzene 330 ND ND
-Isophorone 330 ND ND
Naphthalene 330 ND ND
-Bis(2-chloroethoxy)methane 330 ND ND
2-Chloronaphthalene 330 ND ND
Hexachlorocyclopentadiene 330 ND ND

I Ncenaphthylene 330 ND ND
'Acenaphthene 330 ND ND
Dimethyl phthalate 330 ND ND
2,6-Dinitrotoluene 330 ND ND

IFluorene 330 ND ND
2,4-Dinitrotoluene 330 ND ND
Diethyl phthalate 330 ND ND
JN-Nitroodiphenylamine 330 ND ND
d11exachlorolvenzene 330 ND ND

13 Compound was detected in the blank,



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

Matrix: Soil
(continued)

ate Received: August 19, 1988 Work Order: 881
ate Reported: December 6, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

ab Number: 88081974 88081975
ample No.: DANGB-3SS-49 DANGB-3SS-D1
ate Sampled: 8-18-88 8-18-88
ime Sampled: 11:00 11:45
ate Extracted. 8-27-88 11-2-88
ate Analyzed: 10-28-88 11-21-88
ercent Moisture: 11 8

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

nenanthrene 330 ND ND
nthracene 330 ND ND
ibutyl phthalate 330 ND ND

luoranthene 330 ND ND
-Chlorophenyl phenyl ether 330 ND ND
yrene 330 ND ND
utyl Benzyl phthalate 330 ND ND
is(2-ethylhexyl) phthalate 330 ND ND
nrysene 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 3s0 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(a,h)anthracene 330 ND ND
enzo(ghi)perylene 330 ND ND
enzyl Alcohol 660 ND ND

= Compound was detected in the blank.

224



Priority Pollutant Analysis Page o f 5
Base Neutrals - SW 8270

Matrix: Soil
(cont inued)

Date Received: August 19, 1988 Work Order: 882.
-)ate Reported: December 6, 1988 Job Number: ORO01
i.
For: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden

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

Lab Number: 88081974 88081.975
=3ample No.: DANGB-3SS-49 DANGB-35S-DI
U.ate Sampled: 8-18-88 8-18-88
Time Sampled: 11:00 11,-45

,-)ate Extracted: 8-27-88 11-2-88
:-)ate Analyzed: 10-28-88 11-21-88
Percent Moisture: 11 8

-ompound Detection Analytical Results
Limits (dry weight)
ucr/kg ug/kg ug/kg

~ceopenoe -*ND ND
Aniline -*ND ND
;I-Arninobiphenyl -*ND ND
:LChloroaniline 660 ND ND
1-Chloronaphthalene -*ND ND

.Dibenzofuran 330 ND ND
ID-Dimethylaminoazobenzene -*ND ND
'7,12-Dimethylbenz(a)anthracene -*ND ND
a-,a-Dirnethylphenethylamine -*ND ND
I)iphenylamine -*ND ND
1 1,-ihnlyrzn - ND ND
Ethyl methanesulfonate-*NDD
13-Methylcholanthrene -*ND ND
Ilethyl rethanesulfonate -*ND ND
'2-Methylnaphthalene 330 ND ND
1Na phthylamine -*ND ND

,V-Naphthylamine -*ND ND
1_)-Nitroaniline 1600 ND ND
3-Nitroaniline 1600 ND ND
51Nitroaniline 1600 ND ND
.4-Nitrosco-di-n-butylamine -*ND ND
LN-Nitrosopiperidine -*ND ND
.Pentachlorobenzene -*ND ND
:,entachloronitrobenzene -*ND ND

i-Phenacetin -*ND ND
2-Picoline -*ND ND

j:,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.



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

Matrix: Soil

; tte Received: August 19, 1988 Work Order: 081
ate Reported: December 6, 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: 88081974 88081975
ample No.: DANGB-3SS-49 DANGB-3SS-D1
ate Sampled: 8-18-88 8-18-88
!me Sampled: 11:00 11-45
ate Extracted: 8-27-88 11-2-88
ate Analyzed: 10-28-88 11-21-88
ercent Moisture: 11 8

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

lpha-BHC -- , ND ND
amra-BHC -- , ND ND
eta-BHC 660 ND ND
e ptachlor 330 ND ND
elta-BHC 500 ND ND
'drin 330 ND ND
eptachlor epoxide 330 ND ND
adosulfan I -- , ND ND
ieldrin 500 ND N4D
14'-DDE 1000 ND ND
adrin -- , ND ND
:adosulfan II -- I ND ND
,4'-DDD 500 ND ND
.4'-DDT 830 ND ND
adosulfan Sulfate 1000 ND ND
ndrin aldehyde -- , ND ND
ndrin Ketone -- , ND ND
:lordane 2000 ND ND
ethoxychlor -- , ND ND
oxaphene 2000 ND ND
roclor-1016 2000 ND ND
roclor-1221 2000 ND ND
roclor-1232 2000 ND ND
roclor-1242 2000 ND ND
roclor-1248 2000 ND ND
roclor-1254 2000 ND ND
:oo-0126o 2000 ND ND

EPA has not yet determined detection limits for these compounds.

= Compound was detected in the blank.

22 6



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

Matrix: Soil

Date Received: August 19, 1988 Work Order: 881
iDate Reported: December 6, 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: 88081974 88081975
i -Sample No.: DANGB-3SS-49 DANGB-3SS-DI
Date Sampled: 8-18-88 8-18-88

iTime Sampled: 11:00 11:45
:Date Extracted: 8-27-88 11-2-88Date Analyzed: 10-28-88 11-21-88
Percent Moisture: 11 8

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

2-Chlorophenol 330 ND ND
2-Nitrophenol 330 ND ND

Phenol 330 ND ND

2,4-Dimethylphenol 330 ND ND
2,4-Dichlorophenol 330 ND ND

t2,4,6-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

lBenzoic 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

Analyst 7 Laboratory Supervisor

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

F= 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.

'7 7



ENGINEERING SCIENCE page I of 5
Priority Pollutant Analysis

Base Neutrals - SW 8270
Matrix: Soil

ate Received: August 19, 1988 Work Order: 881
ate Reported: December 6, 1988 Job Number: OR001

DR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
4dress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Rb Number: 88081976 88081977
ample No.: DANGB-3SS-EO DANGB-3SS-E!
ate Sampled: 8-18-88 8-18-88
;me Sampled: 12:35 13:15
ate Extracted: 11-2-88 8-27-88
ate Analyzed: 12-1-88 11-28-88
ercent Moisture: 8 17

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

,3-Dichlorobenzene 330 ND ND
,4-Dichlorobenzene 330 ND ND

exachloroethane 330 ND ND
is(2-chloroethyl)ether 330 ND ND
,2-Dichlorobenzene 330 ND ND
-Nitrosodimethylamine 330 ND ND
is(2-chloroisopropyl)ether 330 ND ND
-Nitrosodi-n-propylamine 330 ND ND
exachlorobutadiene 330 ND ND
,2,4-Trichlorobeiiiene 330 ND ND
itrobenzene 330 ND ND
zophorone 330 ND ND
aphthalene 330 ND ND
is(2-chloroethoxy)methane 330 ND ND
-Chloronaphthalene 330 ND ND
exachlorocyclopentadiene 330 ND ND
-enaphthylene 330 ND ND
cenaphthene 330 ND ND
Imethyl phthalate 330 ND ND
,6-Dinitrotoluene 330 ND ND
luorene 330 ND ND
o4-Dinitrotoluene 330 ND ND
iethyl phthalate 330 ND ND
-Nitrosodiphenylamine 330 ND ND
exachlorobenzene 330 ND ND

= Compound was detected in the blank.



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

Matrix: Soil[ (continued)

pate Received: August 19, 1988 Work Order: 881
I.Jate Reported: December 6, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

[ELab Number: 88081976 88081977
Bample No.: DANGB-3SS-E0 DANGB-35S-E1
Date Sampled: 8-18-88 8-18-88

17ime Sampled: 12:35 13:15
lzate Extracted: 11-2-88 8-27-88
aDate Analyzed: 12-1-88 11-28-88
Percent Moisture: 8 17

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

Phenanthrene 330 ND ND
;-Anthracene 330 ND ND
gibutyl phthalate 330 ND ND
PFluoranthene 330 ND ND

-4-Chlorophenyl phenyl ether 330 ND ND
'Pyrene 330 ND ND
:3utyl Benzyl phthalate 330 ND ND
Bis(2-ethylhexyl) phthalate 330 ND ND
Thrysene 330 ND ND

I -Bromophenyl phenyl ethe. 330 ND ND
Benzo(a)anthracene 330 ND ND
Ji-n-octylphthalate 330 ND ND
3enzo(b)fluoranthene 330 ND ND
-Benzo(k)fluoranthene 330 ND ND
Denzidine 2000 ND ND
3,3'-Dichlorobenzidine 660 ND ND
enzo(a)pyrene 330 ND ND

Indeno(1,2,3-cd)pyrene 330 ND ND
[)ibenzo(ah)anthracene 330 ND ND
j:3enzo(ghi)pervlene 330 ND ND
Benzyl Alcohol 660 ND ND

= Compound was detected in the blank.

i

I

o- 2229



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

Matrix: Soil
(continued)

ate Received: August 19, 1988 Work Order: 881
ite Reported: December 6, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

ab Number: 88081976 88081977
ample No.: DANGB-3SS-EO DANGB-3SS-E1
ate Sampled: 8-18-88 8-18-88
ime Sampled: 12:35 13:15
ate Extracted:. 11-2-88 8-27-88
ate Analyzed: 12-1-88 11-28-88
ercent Moisture: 8 17

ompound Detection Analytical Results
Limits (dry weight)
ug/kg ug/kg ug/kg

zetophenone -- , ND ND
niline -- , 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
hyl methanesulfonate -- , ND ND
-Methylcholanthrene -- , ND ND
athyl 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
-Nitrosopiperidine -- , ND ND
entachlorobenzene -- , ND ND
entachloronitrobenzene -- , ND ND
nenacetin -- , 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.

2230



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

Matrix: SoilI
Date Received: August 19, 1988 Work Order: 881

0Date Reported: December 6, 1988 Job Number: OR001

FOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
.Address: 710 S. Illinois Ave, Suite F-103
4Oak Ridge, TN 37830

Lab Number: 88081976 88081977
E'Sample No.: DANGB-3SS-EO DANGB-3SS-E1
1Date Sampled: 8-18-88 8-18-88
lime Sampled: 12:35 13:15

--Date Extracted: 11-2-88 8-27-88
,Date Analyzed: 12-1-88 11-28-88
Percent Moisture: 8 17

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

tAlpha-BHC -- , ND ND
Gamma-BHC -- , ND ND

rBeta-BHC 660 ND ND
9Heptachlor 330 ND ND
Delta-BHC 500 ND ND
_Aldrin 330 ND ND
,Heptachlor epoxide 330 ND ND
Endosulfan I -- , ND ND
Dieldrin 500 ND ND
.4,4'-DDE 1000 ND ND
IEndrin -- , ND ND
Endosulfan II -- , ND ND
4,4'-DDD 500 ND ND

830 ND ND
'Endosulfan Sulfate i000 ND ND
Endrin aldehyde -- , ND ND
-ndrin Ketone -- , ND ND

i Chlordane 2000 ND ND
Methoxychlor -- , ND ND
"'ox,-hene 2000 ND ND

'kroc±cr-1016 2000 ND ND
Aroclor-1221 2000 ND ND
.Aroclor-1232 2000 ND ND
1roclor-1242 2000 ND ND
Aroclor-1248 2000 ND ND
Aroclor-1254 2000 ND ND

j'roclor-1260 2000 N.) ND

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

IB Compound was detected in the blank.

i 2231



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

Matrix: Soil

ate Received: August 19, 1988 Work Order: 881
ate Reported: December 6, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

ab Number: 88081976 88081977
ample No.: DANGB-3SS-EO DANGB-3SS-E1
ate Sampled: 8-18-88 8-18-88
ime Sampled: 12:35 13:15
ate Extracted: 11-2-88 8-27-88
ate Analyzed: 12-1-88 11-28-88
ercent Moisture: 8 17

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

-Chlorophenol 330 ND ND
-Nitrophenol 330 ND ND
nenol 330 ND ND
,4-Dimethlphenol 330 ND ND
,4-Dichlorophenol 330 ND ND
,4,6-Trichlorophenol 330 ND ND
-Chloro-3-methylphenol 660 ND ND

,4-Dinitrophenol 1600 ND ND
,6-Dichlorophenol -- ND ND
-Metnyl-4,6-Dinitrophenol 1600 ND ND
entachlorophenol 1600 ND ND
-Nitrophenol 1600 ND ND
enzoic Acid 1600 ND ND
-Methylphenol 330 ND ND
- & 4-Methylphenol 330 ND ND

,3,4,6-Tetrachlorophenoi -- , ND ND

,4,5-Trichlorophenol 330 ND ND

---------------- ~-------- -I-- n-"

Analyst/ Laboratory Supervisor

EPA has not yet determined detection limits for these compounds.

-Compound was detected in the blank.

OTE: Samples are discarded 30 days after results are reported unless
other arrangements are made. Hazardous samples will be returned
to client or disposed of at client expense.
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@.2

SE:0P' G.AIATILE oA!C A *;AZY3.13 CATA S EET
% " TE''" 1[.'ELY IDENTI F:ED CO:':OUHDS

1L:0 Nqme: 6 $ -0, ~ Contract:_ _ _ _ _ ______

Lab Code: c ase No.: - SAS No.: SDG No. :

matrix: (soil/water) / Lab Sample ID: A;14A.'<

Sample wt/vol: 3O (g/mL) -  Lab File ID: C; I el

L ,Level: (low/med) ) } Date Received: _ ---

% Moisture: not dec. "--- dec. Date Extracted: 2/-i'
SExtraction: (SepF/Cont/Sonc) S'- Date Analyzed: 1O/ /.i)

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

CONCENTRATION UNITS:-.
Number TICs found: O (ug/L or ug/Kg),"-"i

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

.. . . . = = = = = = == = = = = = =--= I .. . I- -= z-= I = =

Io 2 . U c,o.. ,n,,. " I. ,9) I' ? -c, o
3. v?._ . I ' ,- 1 ."_ o __

4. L,&roa ' [ S,. ., 13 .-I 0

L-

° 110

____ . ...__ I__ ___ __ ___ _.... ~I _____ _ __
___.- _ _"_" _ I L" jp " ' k , .. .,- ":: -,:..... --:.2"2:.j l- --- /:- l', . p "' ""-" "'
____o.____ I I 5>? 1 __ __ __ __ !. "

1 8. __ _.__

17 _____ _______0~2.... C

Ill. _________ I 1 , '. 1__•____-__ ,___

19. __ 1 9,/I I .._ ___

20! . i 7,- 1 7.

2 13. 3_ i. I _ __ __,_ _ __1 15. I 4/ . i, . 1 I _ _ _ __ _ _

1 1 9. I " I -'~.-- ___ ,_ __

201 . I ,O.:O - 1 __ __ __ __

i I 20l. I__ __ _ _ 1 _ __ _ __ _ _ __ _,_ _ L 2. L I __ __ ___,_ _ _

23.I 2 3. __ _ _ __ _ _ ... . .. -.:
24. _ _ _ _ _ _ _ _ _ _ _ _ I _ _ _ _ I _

-25. I
126. I

128. 28.I
29. ! I___

,t1 3o. I__ __ _ _ 1 _ _ __ _ _ _ __ _ _ __-_I...... I -

iI _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I_ _ _ 1 _ _ _ _ I _

FORM I SV-TIC 10/86
22Q.3



IF EPA SAMPLE NO.

SEMI*.OLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

rab Name: w, ; L e- Contract :
Lab Code: Case No.: k SAS No.: SDG No.::

Matrix: (soil/water) Lab Sample ID: VuA /939-.3,3;tH3

Sample wt/vol: " (g/mL) Lab File ID: so,'s6i /

Level: (low/med) Date Received:

% Moisture: not dec..-- dec. Date Extracted: ___-___

Extraction: (SepF/Cont/Sonc) !o^ _ Date Analyzed: yi2L-

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

CONCENTRATION UNITS:

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

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

7.-
1. I J I . _ .. 1I. I ___

1 2. ___.___________-I-'

9.I195. __ _ _ _3,__ _ __ _ 1 ~ . I /A--_>

10. . _

21. _ _ _ _ _ _ _ _ _ _ _ _I_

12.
13. /3
14. ?-

15. 0
6. _________ f _ _ _

127. _ __ //CID

181. 1_ __ _ _3__ _ _ _ __ _ _ _ _ VI S831 15D I _

20.
21.

230.

FOR V- I 10/86___
246.__
2517._____I I I _____

268. I_________ _ _ _

271 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

120. _ _ _ _1_ _ _ _ _ _ _ _ _I_ _ _ _ _ _ _

129. _ _ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _ _ _ _ _

322. _ _ _ _ _ _I_ _ _ _ _ _ _ _ _ _ _ _ _ _I _ _ _ _ _ _ _

123.~~OR I__ _ _ 1 _ __ _ _ __ _ __ _ I __ _0 I_ _8__



SMIVOLA=- LZ ORGIICS IAL7SIS BATA SE=

TF.ITL:IVE- Z 1DEN. =..: COMPOUNDS

Jo o. rajet No: LObQ -, f

JbN.Samole Matrix: .S'ct I 5 ~~(

Clien~:Cnc- Unit: gy /4j.
Clit: Work Order No: Fr

Adres:Lab Sa pie TD 9
Address'.Lab File ID: 15*0L41S

Date Received: - -
Date F=tracted g-?-
Data Analyzed: 10-6-ge
Date Reuor- ad:

Proje ;'-Di.utioi -accrr

'. : -i .1 

4-

1 .3 -

2. ___2_ . -6: >~ Q.2-1 _ _-

4. 
4-V ~ -

S. ________ j IAALbI'J4 ~ . ~ _________ I ___

_______~~ 04 "O Sv/ I 7 I__ I
pip'. 

-___

7..iit.~ ,,1 A________ Y 
_____

_________ __________ ____Kax

-. ~~ 
0 

__ _ _ _

* _ _ - -
-- -

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



S .V'I r t, t%,3.,,.., Z ATA S,.":T

tT %".ELY I DENTLFE 3't$I

., ,.:,'k-N~m :,. ' 'o, C.tx&&.,Z. Csntrazt: ___S / /'_ ;si ,,I

L~b Code. - Ca . :. SAS No:: SOG No. :
" ... . . • s 'z .

Matrix, (sil/water ;)CI Lab Sample ID: 2 91i7z "

Sas p/. wv 3, -(g/mL) b File ID:

Leve l : (low/n) J& i Date Received:
M .oisure: not dec. ' dec Date Extract

xtraction:, (Sep/Cot/S ) Date Analyzed:-,/

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

/ , CONCENTRATION UNITS:/D
Number TICs found: i (ug/L or ug/Kg) ji4i

i -iI I I ~I

CAS "NUMBER C -NAME, RT ' EST. CONC. I Q
2 .= rL2:O==:==:E:- 1 = I ==

1 1 3. . i - I z I "001 . 4. _I W-ko. sn ... jl,,ji.. ? j I CoO I - -

1 5. 4. UnL. -d,rn,,, ... 1 >?, I /v_-noo I"
______ 1 LJ.L...J -00 .

.I .: I , I - --

1 3. .' t -nnc cr, I Z S I /P . ___la'
I !o. s ._o-__I ____.,- ___.,,_,_, __"___ ,,,_ I b lv 1 S>-_,oo

1 14. I__________ L./flk:t_ a - I __. ___1 l- ____-_I

15. _ _1 k-,, 42 1 $, 0., _1I I .DI 'in t'.., ,,,.,.< 1. .Z ioj! ,00,I -

, 1 _. Ul_ I,__zo, . 2.% " tc.

1Ak~ci- ,Abv.hn I 063 Sf0201.- :t xl l_,J/,, 7<7 o
I I -0. I i"iInIswn . --
1 21. I ' " I._ ,t,, I ,S-Co
1 22. I II__._l

S121. It1Il +7 : I... i .. .... z. ....J _ _ _ _

_ __S.,_ I J _ _ _ _ _ _ _ _ _ I "_ _ _ _ _ _ I ___

ffI+ 29. I . I I _ _ _

Si__ ... 0/___

F ORIM! SV-TIC 10/i11-,l, 22%



[1K,; S~~ZV.A&ILE, OiyAXIVS ANALYSIS DATrA Smzrr_______
44ATVEL :.D]WTIFIED COlPOUNDS I~tb-7

~ E.) 4; ~ Sc 4CAL, Contract: ?-'!

t~b cde: _____ ,W 1__0. ___

fsi!wat"Lab Saiple ID: 9808_168

______Lab File ID:5

eL not Dae Reoeived: ____

Molsture: noe tCon/S c. Date rx--a-ed: ________

L ~-C :eau=: OW/N) I pil Diluticm 7actor:/

I 1~e~Trcs found: (ug/l, or u'/S)

I- Za -fi&4I I fIo

__3.__ 1 Ste ~I~ ' ~::

Z..2 . 1 9803
I -~1. _ _ _ _ _ ~ f ~ ~

20._______1_____ _________ ._ _IIII IZ

28. 1...L~.

IV 110. 1~58_ _ _ _

2 3 _ _ _ _ _ 

FO M 
_ _ _ _ _ _I 

i 7 Rev

14.~~~~~~~~~ _______ 7 ____ ________ __



"M rVIa~; -O= .ULM .ALHZ.

t arE3-M~ COMPOUNDS

Jo NO.'. 1 ~~b'!C ~suiq 4S2-

Job NO. '7 2Sample Ma;-. :oe

* Client: ct.Cne nt
Attn:Work Order NO: S

Attrn.: Lab Saimplei ID: gM rr 90/0 9'
LabFile ID:E&F 91
Date ieceived:S-IS'
Date Lc-tracted:tf-S
Data Analyzed: 1o-L~~
Data Renortad: '

Projc::DiLution Factor:t
T~a For-A: ~. %fcizture: /1--

c2::::.2 III
* ~ ~ ~ ~ Q V- - '-'

4... f. ... ~ ________

1. ~~ ~ gt e44144'OLA' a,' M.0c
2.~ ~ ~ ~ ~ ~~jA P________________ B t,161'___

__.-

~~~~~~.~~~~3 q_________ 0 L S-.....
V/J1 A *rnnaI4p~ t'_____

________ ~ ~ ~ ~ ~ ~ I 2__ _ _ _ _ _ _ _ __ _ _ _ _ 9
s.~~~~1 31 /1n00~ ______ ~..



It EPA SAPLi NO'.
fls~xvotTLE ORGW=c5 )ALSqs DX~TA 'sazrTr_____

4£ ATZVzILy I~F-DC.ZtlD ~.6~-

'LAb cod.- ,___ care N~o.: SDG NO.____.~ ___

S~anpev/v1: 30 C.mt Cpm Lbile D:_____

('owze), t.Date Rezeived urw

VI~O'sture:,nle dmc.,J 4 dec._ _ Datte Ex-.rcted: f &

-. J

I GZ, Cleanup: *(Y/?t)en - iF a~tor: /

T ic sT z c tY K:Ts:

~~is.

20._

2 2 _____________________________ _________________________________ _____________

123.OW- ~1 ~ 1 ~ 'O__
24._ _1 __ _ _ _ _ _ _ _ _ _ __ _ _ _

L_ _ _ 25._ _ _ _ __ _ _ _ __ _ _ _

27._ _ _ _ __ _ _ _ _ __ _ _ _ _

125. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ __

'29. _ _ _ _1_ _ _ _ _ _ _ _ _ _ _ _ _

17.OR I-,__ 1.. ITJ i/6 Rev. _ __ _I _

18.~~~~~~~~~13 9___ ________1__ ___



IF EPA SA-KIVZIE NO.
S =-YIV0..'TILE ORC),KICS M'ALYSIS DATA SMET

=N-;ATIV--.ZY IDENTIFIED C Z,)UJNDS 70~~4% wq~

.... rb cc-rl _______ __ _Eh Coitrac#t:-

Xif 2.. ICi/z r L.ab2a~l ID 6806 I___ x
(g-L La ilID

6. '7 -e-- I.ayzd ///A/ I4/*1

1~~~~~~ fs__ _ __ _ _1~ .. ' I 33~c, - 1 - 1__

____I ~~~ 4~/,200

___________ jZZI~i~~.L52 .FiI ,oc _

11. - .-~I /-~ hhM wI~. 71C I Le:-

_____0.i&-~- IjC
2___.

'7,2. ~ I
23._______I_____________ e.'In z z z ___

25.__ _ _ _ _ __ _ _ _ _ _ _ _ _ ___ _ _ _

26. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

27. _ _ _ _ __ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ __ _ _ _ _ _ _

28: . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _ _ _ _ _ _ _ _ _ _

29. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _ _ _ _I_ _

21. _ _ _ _ _1_ _ _ _ _ _ _ _ _ _ _I_ _ _ _ _ _ _ _I_ _

122.~~~OR I__ __ _ _ I _ _ __ _ _ __ _ _ __ _ _ I _ _ _ _ I/S Ie

I~ ~ ~ ~ ~ ~~~~~~~~11 22 4______ 0 ______________ ____I_______1



I
I

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: 4 t No:

Sample Matrix: -50i4-

Client: eS.' O/t ,?ZibG6 Conc. Unit: ob/
Attn: Work Order No: i
Address: Lab Sample ID: SS9q- k/4

Lab File ID: 663o
Date Received: -
Date Extracted:

Date Analyzed: 4t /z /
Project: Date Reoorted:

Dilu-;ion Factor: /
# TICs Found: % Moisture: /0

CAS NU 1 .ER :R EST. C0,,.

:3.: -0 -

U/n , 3~. ., I

UO~ know, -7.7. Y 7
a4n kna4 CL, A 0

__ _ _ __± iL V ',0_ _
' L lo c,;, 1;, 1/ 6

I ', !

_ _ _ _ ___ _I _ __

.... k.iccot" "- i"- 1/

i _ __ ___ I _ __....___...
ce10c -3 a

:27 /300

.4 1
,,1____i__i__ ___ ___I____I___iliiiii__7 || ini777|i -- i m



$ 1 EPA SAMPLE NO.
SEIVOLATILE ORGANICS AJNLYSIS DATA SHEET

TENTPTIVELY IDENTIFIED COMPOUNDS I 6*, -3 5- I
IAb N&=e: .ECiJLry c Contract:_ _ -_____

Lab Co e: .Case No.: 6AS No.: SDG No.:

Matrix: (soil/water)--o;0/ Lab Sample ID: 8806197q 7 k
Sample vt/vol: .O (g/mL) Lab File ID: Z633

Level: (low/med) )ow D ate Received: ____

% Moisture: not dec. ILA dec. Date Extracted:

Extraction: (SepF/Cont/Sonc) hQeC Date Analyzed:

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

CONCENTRATION UNI TS:
Number TICs found: j (ug/L or ug/Kg) _

I ANUBR

CAS I-UMBER COMPOUND NXKE RT J EST. CONC. Q I
....---.. . . - - .. . . . .. i-==-
1. ____-__ I________________I3.3w I I I

13. _ _7Z-t I

68.

19.

10. $fI
15. 13/, 0
16. 1___

13. &

1 9. 1 44_6

1 10. __-17R___ -_____ _ _ _ _ _ _ _ _ _ 1~ 0 3I: - -1 __

20. I

FOR I V-I_ I/8 FeI
21. 13. lmm__nmuI•_mmmimm mmi___mmmmmm___immmm__mmmmIN

221 .__ _ _ _ _ _I_ _ _ _ _ __ _ _ _ _ _ _ _ I
231 . _ _ _ _ _ _ _I_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

241 .__ _ _ _ _ I_ _ _ _ _ _ _ _ _ _ _ _ _IS.s _ _I

17.__ _ _ _ _ I__ _ _ _ _ _ _ _ _ _ _ _ .1oI_ _

268. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _ _ _ _ _

271 . _ _ _ _ _ _1_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

120. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _ _I_ _ _ _ _ _I_ _

301. _ _ _ _ _1_ _ _ _ _ _ _ _ _ _ _1_ _ _ _ _ _ _

122.~~~OR I__ __ _ _ I _ _ __ _ _ __ _ _ __ _ _ I 1/87__ Fe___ _ _ __I___

j2 . _ __ __ _ __ _ __ _ __ __ _ _ __ _ __ __ _ _ _



1..'ILT L OP A Y. Ac.A-Y3,3.-- ~i:,~SI - ... -3E :".AIL PO UZA..,-,. : E;,A S.HKT

TE,', ,A 'ELY IDENTIF:ED C-t:POUDS

Lib Nqme: Contract: I

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

Matrix: (soil/water) Sc, Lab Sample ID: /

Sample wt/vol" 3O (g/mL) Lab File ID: ,_0_ _ _6

Le~vel: (low/med) 04V Date Received: _____

Moisture: not dec.___ dec. Date Extracted: 8__,-

Extraction: (SepF/Cont/Sonc) 5°c Date Analyzed: /&/Z2/ .

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

CONCENTRATION UNITS:/,
Number TICs found: J-(ug/L or ug/Xg)

ICAS-NUMBER COMPOUND NAME RT EST. CONC. Q

__. IS1.- ...... _600__ .
2. I_ ,_ ,o_- _ _ _

1 3. 2. I-6 P_0 _

I 4. _ _ _ _ _ _ __ _ _ _ _ _ _

; i_. ____________ _______________8.: ___I____,_ ___ _,,.-, __•. S .... o-

i I_17. ______,,_...... I Q 1,2 .,1

!7.

__2_0__ / .... _____

! 28.11 . _0 ._ 0

1:3.

14. 0.

1 5. 1,66~

~20.
21.

_______I0 J'I 2~

" ~ 2243

[ 28 .__ _ _ _ _I_ _ _ _ _ _ _ _ _ _ _ __ _ _I_ _ _ _ _ I
241 .__ _ _ _ _I_ _ _ _ _ _ _ _ _ _ _ _ I __ _ _ _ _ I_ _

[20.__ _ _ _ I__ _ _ _ _ _ _ _ _ _ 1 _ _ _ _ _

_30.

FORM I SV-TIC 2.0/86
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EPA SAJULE NO.
SEXIVOL).2TLE ORGIAXICS MNA-tYSIS D7XTA SHEET_______

=N71ATIVELY IDDE ID OKXS A41-

I.~ ~ ___ __ C)--e S4O.: SAS 1;o. Ic: S___ DC~ No. __

a tr : (s oi1 w a t fr) c i/ 1 z-b Sarple ID: 68108197S Aux

Sa=: e Vt/vol: 90 _(g/r-L)q ~ IbFl ID S5 6

(lo,/=d) -lC,) PAPDa~te Rezei;ved: __________

~ :~e:not de-j oe.___ Dt E t~ed:_____

27.. t .: & r (sepF/oit.'zr-c) -*>cnz.. Date ;.na-:vzed: 1 2.8

C.? C '. : sY.)/, D;2 ~tcn Factor-:

~ ~:&~~z~ _____(ug/LT o:-

31I
!a~ESTkCNC.I

6 ~=.:.=*~--~~= --- =--- --

I w7 73c-5 c
215. _____ st-- dex mJ&~~ ~ ~

62. _ _ _ _ _ _ _lu ,_ _ _ _ _ _

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

29__ __ _____

30._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

as.~~~OR I_______ SV TI 1/S7_ Rev._________ F,'6 I ______ __

E . _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ I _ _



S.2iVOLATILE ORGAICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS - /' 

2.S5 I

Lab N&.ze:__A_______6___SC___e__ Contract:_____ _______

Lab Code: .Case No.: ( SAS No.: _DG No.:

Matrix: (soil/water)~J Lab Sarple ID: 6017 E

Sample wt/vol: 30 mL Lab File ID: cb7
Level: (low/red) ,o Date Received:

Moisture: not dec.') " dec. Date Extracted: - -

Extraction: (SepT/Cont/Sonc) -MDate Analyze': ,A/ 8
GPC Cleanup: (Y/N) pH: Dilutio:, Factor:

C0NCENTPUNTION UNITS:

Number TICs found: j~(ug/L o. ug/xg)

CAS ThMBER COMPOUND NA{F RT EST. CONC.I Q

3.,7 1 9.402

16 . ____ _ I _ ____ _ _ _ _ _ _

3.- V.~, /16 _2 5l

7. _ _ _ _ _ _ _ _ _ _ _ _ _ _

SO.___ ,5,O

12. 5,_1_

10. _ _' I ,, . _,

____.I___I -,iL"-- /3 ___
1 12. 1 7,I13. i-c-S 11 :1,?b 1 33-1o___

16.

20.

=23.

24.
25.

~26.
- 27.

28.
~29.
~30.

FORM I SV-TIC 1/7 Rev.

~2245

nnn12nn1. ut m um m mu __ __ __ In_ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _



q! IF EPA SAMPLE N- .
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

TDTATrVELY IDENTIFIED COMPOUNDS I 1E ,JL 3 - I0I - I
Lab Naze: EnC .'i.- Contract:_________

Lab Code: Came No.: SAS No.: SDG No.:

Matrix: (soil/water) 5o/LbSple ID: 8077 2
Sample wt/vol: .O (g/mL)P, Lab File ID: 3____"-

Level: (low/zved) low4 Date Received: ____

Moi r- : not dec./ dec. Date Extracted: £? 7 /c

Extraction: (sepF/Cont/Sonc) S.5AC Date Analyzed: _____

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

CONCENTRATION UNITS;
Number TICs found: ' (ug/L or ug/Kg

CAS KUTYBER COMPOUND NAME I RT EST. CONC. Q

• 2. 1, RIC23. -Iz: ----- Z.Q
4. I, 97

5.2. __ _ _ __ _.__ _ _ __ _ __ _ _,_ _ ___". ___ __"I_-_I 3. __ _ _ _ _ _ I_ _ _ _ _ _ _ _ _ _ _ __ _ _1 L .. I / I __

4o. __ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ i? I / __

15. I,.____ " IAQ21 II_.i 9. I 1.6 .
1 20. 1 .26 1Ic. ._

I . I______________ . _zzo
i 13. ____,_____ I "____I 1 . __ __ _.,__I _,,__ __ _ _I__ __ _ ____ _

2 o. _ _-__- -_ _
16.

16.

17. ___

la. 9I I 90
19. I

120. __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I _ _

FOR.M___ __ I__ __ __V-T___ _I __ _ __/87___e_.

22.4

126. _ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _ _ _ _ _

127. _ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _ _ _ _ _

FORM I SV-TIC 1/87 Fev.

2246



~WAITYCAWESNARRATIVE
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUlMARY

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 levels 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.

2248
88-AI-DULU0792 I CN-F.102
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PESTICIDEMATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
SOIL ,

Job No: OR001 QC Report No.: OCP-S-0031-88
QC Sample No.: 88081967

Client: ES Oak Ridge Level,(Low/Med): Low
Attn: Bill, Hayden Date Reported: 11-10-88
Address: 710 S. Illinois Avenue

Suite P-103
Oak Ridgi, Tn. 37830

Project: Duluth ANGB Laboratory Supervisor Approval:

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

88081966-88081977
88081958-88081959

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

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

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

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

Lindane 110 117 107 9 50 46-127

Heptachlor 109 116 106 9 31 35-130

Aldrin 149 158* 135* 16 43 34-132

Dieldrin 336 143* 132 8 38 31-134

Endrin 306 130 122 6 45 42-139

4,4-DDT 347 147* 138* 6 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: 5 out of 12 outside limits

88-Al-DULU0451 I 22P0 T-FRM05



I PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
SOIL

Job No: OROOI QC Report No.: OCP-S-0031-88B
QC Sample No.: Blank

Client: ES Oak Ridge Level (Low/Mead): LowIZ 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).:

C Reprto88081966-88081977
88081958-88081959

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

Lindane 2000 ND 94.0 141* 46-127

Heptachlor 2000 ND 107 161* 35-130

Aldrin 2000 ND 162 243* 34-132

Dieldrin 5000 ND 314 188* 31-1 34

j Endrin 5000 ND 267 160* 42-139

4,4-DDT 5000 ND 266 160* 23-134

MSD Conc. QC Limits
iI In Extract MSD% MS% tI (ug/Kg) Rec. # Rec. %# RPD # RPD I REC

Lindane 98.0 147* 141* 4 50 46-127

Heptachlor 107 161* 161* 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 velues with an asterisk
* Values outside of QC limits

RPD: 0 out of 6 outside limits

Spike Recovery: 12 out of 12 outside limits

I 88-Al-DULU0452 I 226 PT-FR405



CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO.: OCP-S-0031-88
QC REPORT NO.: OCP-S-0031-88B

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 that
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.

2262
88-Al-DULU0559 1 CN-FRM01



FESTICIDE METHOD BLANK SUMMARY ' "

Job No.: OROOL 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

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

Date Rep:rted: 11-11-88

Project: Dulu .h ANGB

Date Extracted: 8-2/-88
Date Analyzed (1): 9-26. 88 Date Analyzed (2): 10-3-88
Time Analyzed (1): 05:4; 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 applie3 to the following samples, MS and MSD.

E'A Sanple L, b Sample j Date Lab Sample Date
No. ID (1) Analyzed 1 ID (2) Analyzed 2

88081966 9-26-88 88081974 10-03-88
88081967 9-26-88 88081975 10-03-88

- 83081968 9-26-88 88081976 10-03-88
- 88081969 9-26-88
- 83081970 9-26-88
- 83081971 9-26-88
- 8.3081972 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 -Dillib/. T I p'r-w , n i
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CASE ?NARRAT:VE
MUTY do;NTROL RES';.*Tg SV'M0-

SAMPLE NO(S).:. 88081966-8808'.97,
QC REPORT NO.: BNA-S-0047-S8
riC REPO~RT NO.:

WORK ORDER NO.: 881

;Kt~~ ~-~~OP7were f ira;: a i: ut of ' _- ':

:~b- QC 1imi:s. The dait2 assnc~u'.12 41th t'~

.;a a') error probles Non-_ :,It
tecove:-es were severely out of range. Since n~o c.zpounds were found,
this may not adversely affect the data o-ialitv obJectives of tthese

-2 1 anlv~s-s of samp'es 88"196-S an: I308197 res'li ed -n
itzeoveries of t~or moure surrogate sp ks. n~ ape~~r

e-zrac--ed out of holding time. 'nalysis of the se~con~d e':tric: zliowod
ctp!Z~b~e 5urroga: p spike recoveries.

)ro 7 1a 'XIC 71r,2> -z .1'.'2

i'~ >;~s oft>~~ ~ -zve the s r'~:,sg~'

-. izlana~si of sizpe U081975 resuI*-e-d :nboth sur.a~ Le
t-ke andh~ '. i-.!rnal -:-andard1 lrf C'-, z -,'-at d-,! riop -: ±

.~Cri~ri A stcond exraction and .3>t r U :npezve

:,h n A QC Wri1

i-1 ....ia '- of sanp's 83111192-'.1<- r41e~ o)

QC isri:s. r-amination of the reconistructed ;.or ch romnztnpgrin Of -imnple
~ ,.howed a hy.rocirbr, wsfr*>. T - r.at~ . u.
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PESTICIDE/PCB STANDARDS SUHHARY

JobNo._001 Instrument ID: 5R90 #2
GC Column ID: OV-1

Clien: ,ES Oak ,idge
At ~ R tn. 1 ay~e~n

Address: 710 S. Illinois Avenue Date Reported. 11-14-88
Suite F-103
0k Ridge n. 37830

Project: Duluth ,ANOB

Date(s) of From: 9-25-88 Date of Analysis: 9-26-88
Analysis To: 9-28-88 Time of Analysis: 10:45
Time(s) of From; 19:25 Lab Sample ID:
Analysis To: 13:17 (Standard)

Compound IRTI RT Window Calibration IRT I Calibration j QNT %D

From To Factor Factor Y/N

alpha-BHC 1.35 315068
beta-BHC 1.45 151451
delta-BHC 1.64 206150
gamma-BHC 1.59 280025 1.60 281032 Y 0.36
Reptachlor 2.57 312200 2.59 318167 Y 1.9
Aldrin 3.19 259717 3.21 263183 Y 1.3
Hept. Epoxide 3.91 262500 3.94 268683 Y 2.4
Endosulfan 1 4.89 240050 4.92 244633 Y 1.9
Dieldrin 5.73 227750 5.77 232400 Y
4,4--DDE 5.78 243333
Endrin 6.40 220663
Endosulfan II 6.54 259925 6.58 266692 Y 2.6
4,4-DDD 7.31 171750
Endo. Sulfate 8.47 147217
4,4--DDT 9.65 168892 9.72 159200 Y 5.7
Methoxychlor 14.64 123600 14.74 121035 Y 2.1
Endrin Ketone 10.90 275033
a. Chlordane 4.99 282450
g. Chlordane 4.50 267983
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-i248
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 mnlticomponent 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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1PESTICIDE/PCB STANDARDS SUMMARY
Job No.: OR001 Instrument ID: 5890 #2

CC Column ID: OV-I
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: 9-25-88 Date of Analysis: 9-26-88
Analysis To: 9-28-8' Time of Analysis: 19:43
Time(s) of From: 19:25 Lab Sample ID:
Analysis To: 13:17 (Standard)

, Compound RT RT Window Calibration j RT Calibration IQNT ID
Fromj To Factor Factor Y/N

alpha-BHC 1.35 315068 1.35 314363 Y 0.2
beta-BHC 1.45 151451 1.45 150384 Y 0.7

delta-BHC 1.64 206150 1.64 204783 Y 0.7
gamma-BHC 1.59 280025
Heptachlor 2.57 312200
Aldrin 3.19 259717
Hept. Epoxide 3.91 262500
Endosulfan I 4.89 240050
Dieldrin 5.73 227750
4,4-DDE 5.78 243333 5.79 250150 Y 2.8
Endrin 6.40 1 220663 6.41 232783 Y 5.5
Endosulfan II 6.54 259925
4,4"-DDD 7.31 171750 7.33 179650 Y 4.6
Endo. Sulfate 8.47 147217 8.49 163817 Y 11.3
4,4'-DDT 9.65 168892
Methoxychlor 14.64 123600
Endrin Ketcne 10.90 275033 10.91 285650 Y 3.9
a. Chlordane 4.99 282450 5.00 288033 Y 2.0
g. Chlordane 4.50 267983 4.50 272217 Y 1.6
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.

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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418.1 INITIAL & CONTINUING CALIBRATION DATA

Job No.: ORO01 Calibration Date: 9-15-88
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= 0.9953

Project: Duluth ANGB Laboratory Supervisor Approval:

Laboratory Sample No(s).: .
88082043-88082049, 88081966-88081977

88081938-88081942, 88082001-88082002

/Continuous

Standard Concentration Absorbance RF /Calibration
/Verification

No. 1 0.59 0.115

No. 2 1.2 0.236 RF = 6.32

No. 3 1.8 0.305

No. 4 2.4 0.407

Cont. Cal. No. 2 1.36 0.213 114%
(88081938-88081942)
(88081966-88081967)

Cont. Cal. No. 2 1.35 0.238 112%
(88081968-88081975)

Cont. Cal. No. 2 1.35 0.230 112%

(88081976-88081977)
(88082001-88082002)
(88082043-88082044)

Cont. Cal. No. 2 1.35 0.243 112%

(88082045-88082049)

2272
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SEMIVOLATILE METHOD BLANK SUMMARY
4B

Job No.: Work Order No.:

Lab Sample No.: -0
Client: Lab File ID: S$cfV 3

- Attn: Matrix: Sa/ /
Address: Level (low/med):

Date Analyzed: io-(-i
Time Analyzed: OZ" 0.
Instrument ID:

i Project: Date Reported:

4

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

Sample Lab Sample Lab File Date of
V Number ID ID Analysis

rv ~~~~~ ~ ~ .Ca-or-----,V3 ._ / L

(! Q'( !' S t

89 AAA... NNI I /-P cYI

i SI ES | / I '
-Z. /C< -a/\/)C

-tWI1 C EL, C~35 o, 8(/ 3-'
c- 7'2, a'3 c,'.~ RR 2?~

-7') 1 C/7V<-P/

89-AAAAm;NN *%- 1 22 3TI-F R,? 1



GUNS TUNI AND MA~SS CALIBRAT1&.1

Late Ho' AD-76 Conrtractor EN'U SC(l7iEB) Co.ntract N3. 99-9-9

listruipent ID 9: Date / TinmeIminT7":1. 'l

L~at. 1D >T2'00.uD3 Data Release Autwoized By:

r'. ION ABUmDIE CRHERP XRELATIVE AWUDAN0'CE

I51 i3L.0 - 60.011 of m~ass 19YS 54.44 OK
I 6P I less that 2.0 of tre~s 69 I 0.00 OK ( C.00) 1;I
I69 Imass 69 relative atundance4 0 .2?
?0 I e~s than ?.(,% of -nas5 61 I ,O OK (.7253) tl

1127 I40.0 - 60.01, of mass; 198 I 44.72 OK

J ' les tha-1 1.01" of rhas5 198 I0.(-0 CK
1198 Ibase peak, 100% re~atiue at-undar-ce I 100.00 OK
1 B 100i5.0 - 9.0% of 01655 196 7.03 0tK
i~r :16.0 - 30.0% ef wass 198 I 18.14 CK

3i greater thaj I 1.00% "of Ias 18 7 .05 0D.
1 Dresent, bt i ess tl,6 mar.5 443 I C1.55 or.I

'42 73.5?ofis44 12 OK 13I 2,
- .4 greazer than 40.0. of !ta- 193 I 7.?O

IRIS PfEiFRIMUC IUIE A,-LIES TO ThiE #1 - Value in parenthesis is ~.mass 65.

FOLL.JWI16 SWIPEa, ULANK3 AHD 579N(AROS N? - Value in prenthe~is i!, macs 442,

$5T-TDoqo.L S~ovr I__3 L__s I

________g I q.5 IV___ 3___ ___1__000(

I~c 8 1 q -' 5__ _ _ _ _ _ __ __ __ a ____I
W08iqs 1"1 - 7 501 03(-' ~ o~
U0~l1g~ 50 Scq. ,__2_ I OI

__ _ _ _ __ _ _ _ I___ I r

__ __ __ _ __ __ __ 0 R_1_ 78

_ _ _ _ _ I_ _ _ _ _ _ _ _ I_ _ _ _ _ _ _ __4



80 2 . . ,58 135-01 1.444 245,00 1,094 422.00 .493
1(75 4..Y 3..9 ,610 ;86.) 10.318 ;453,0 1.5?7 42,.0 4,414

0! .527 187.00 2,548 249.70 .556 423.90 98?
( 1.220 0 4.5 1.803 189.00 .754 253.70 .323 441.00 20.550
. .525 13..05 .769 M.00 .484 254.90 37.624 44'.00 73.571

E!.P5 1..x 137.05 825 192.00 .60i 256.00 5.015 443.00 14.214
8.0. t!4 140.05 .233 193.00 .673 251.00 .709 443.90 1,314
90.25 .2:4 140.95 1.803 19400 .1S8

I

g(

S

I



Initial Calibration Data

flinimurm RF for SPCC Is tlaximum 2 RSD for CCC Is 2

Laboratory 1O0 )S0135 >S0136 >50137 >50138 >S0139 >S0140 -

RF RF RF RF AF RF RF
Compound 10.00 25.00 40.00 60.00 80.00 120.00 160.00 RRT RF RSD CCC SPCC

C-Hitroso-imethylamine 1.45371 1.32253 1.24628 1.22664 1.20725 1.26111 - .445 1.28625 7.073

2-Fluorophenol 1.3539? 1.46611 1.43927 1.31650 1.22813 1.11673 - ..693 1.32345 10.28?
bot2-Choroethyl)ether 1.88910 1.73264 157636 1.56212 1.69445 1.62928 - .944 1.68066 7.234

Phenol 2.29094 2.32960 2.17194 1.91744 1.91165 1.63181 - .937 2.04223 13.181 '

Phenol-d5 2.01134 1.98190 1.80051 1.57782 1.44100 1.27193 - .934 1.68075 17,840
Aniline 2.14882 2.55103 2.29106 2.17744 2.04222 1.87764 - .924 2.1813? 10.481
2-Chlorophenol 1.71028 1.54457 1.38783 1.38666 1.3878B 1.33747 .955 1.45912 9.721
1,3-Dichloro~enzene 2.02360 1.77816 1.52466 1.38608 1.34777 1.20382 - .989 1.54401 19.738
1,4-Oichlorobenzene 2.04619 1.70352 1.45260 1.31673 1.19086 1.05579 - 1.005 1.46095 24,856Benz-- Chloride .... Q - - -A -

Benzyl Alcohol .64800 .57035 .39687 1.05133 .67890 .36178 - 1.240 .61787 40,247
1,2-Dichloro~enzene 2.02430 1.74448 1.47956 1.36620 1.27472 1.14097 - 1.056 1.50504 21.683
2-flthyiphenol 1.32236 1.49910 1.43306 1.27976 1.31532 1.36481 - 1.101 1.36907 6,029
-&-4-flethylphenol 1.66632 1.41989 1.16768 1.17553 1.19627 1.21631 - 1.157 1,30700 15.265 (Conc=20..

Dis(2-chloro~sopropyl)Ether 3.81234 3.45568 3.16830 3.00319 2.89862 2.79956 - 1.098 3.18962 11,984
N-Hitroso-Di-n.-Propy~amine 1.67158 1.51367 1.20205 .79728 ..94082 1.14207 - 1.150 1.21125 27.449 --
lHexachloroethane 1.00747 .83043 .58690 .5fl388 .49692 .43996 - 1.146 .64426 34,917
Dibromochloropropaie ....- - -

Nitrobenzene .83898 .70111 .55559 .56430 .58430 .62049 - .848 .64413 16.945
Citrobenzene-d5 ....
2-hitrophenoL :.26765 .26350 .23970 .23177 .23284 .22863 .919 .24402 7.023
iCophoone 1.22815 1.12124 1.02055 1.06460 1.07550 1.08499 - .905 1.09917 6,467
bis(2-ChloroethioxJmethane .7216 1 . 53 1.6153 2590 .58892 .58017 - .959 .63004 9.192
2.4-OFu thylphenol 1 .38160 .28812 .31590 .39167 .32100 - .958 .33966 13.194
Benzoic Acid - .23110 .26658 .31561 .32175 .34408 - .995 .29583 15.524
2,4-Pichiorophenol .31008 .34391 .30930 .32172 .32106 .29371 - .986 .31663 5.307
12,4-Trichlorobenzee .48648 .41535 .37861 .34042 .33577 .31462 - .991 .37854 16,863
Naphthalene 1.29201 1.11432 .95407 .90622 .88027 .77328 - 1.005 .98670 18.902
4-Chioroaniline .41419 .55247 .48831 .47939 .47989 ..49873 - 1.026 .48550 9.129
Hexachorobutadiene .28289 .24332 .21648 .20588 .19501 .18427 - 1.050 .22131 16.419

RF - Response Factor (Subscript is amount in ag/L)

RRT - Avuerage Relative Retention Time (RT StdlRT Istd)

RF -Clerage Response Factor

2RSD - Percent Relative Standard Deviation

CCC - Calibration Check Compounds (a) SPCt System Performance Check Compounds (a')

FormUVI Page 1 of 4
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Initial Calibration Data
HSL-Compounds

Case NIo; Instrument IDt

J Contractor: G 6jf jt jPjC Calibration Date: M 6 1

Contract No:

-- - - - - - - - - -

Minimum RF for SPCC Is Maximum I RSD for CCC is %

Laboratory IDt >S0135 >50136 )S0137 >S0138 >S0139 >50140
RF RF RF RF RF RF RF

Compound 10.00 25.00 40.00 60.00 80.00 120.00 160.00 RRT RF I RSD CCC SPCC

4-Chloro-3-Methylphenol .19327 .37046 .49473 W3~25 .42590 .43292 - 1.174 .38442 26.782
2-Methylnaphthalene .7372? .67448 .58012 .53760 .53771 .49074 - 1.168 .59299 15.856

7 Hexachiorocyclopentediene .55003 .53856 .50045 .47145 .43574 .39406 - .860 ~48172 12.50?7 I

2,4,6-Trichlorophenol .26465 .36054 .34528 .35296 .32772 .30946 - .887 .32677 10.888 #
2,4,5-Trichiorophenol - .78824 .79945 .52490 .61881 .57179 - .898 .66064 19.090
2-Fl uorobiphenyl - - - - - - - - - -

2-Ch loronaphthalene 1.62781 1.48473 1.35045 1.23417 1.13029 .97137 - .902 1.29980 18.376
2-Nitroaniline - .70534 .69175 .69020 .66554 .59353 - .930 .66927 6,680
Dimethylphthalate 1,84930 1.74372 1.54469 1.40882 1,28149 1.03329 - .969 1.47688 20.405
2,6-Dinitrotoluene .48330 .46766 .45800 .42183 .38302 .34843 - .980 .42704 12.355
Acenaphthylene 2.30603 2.15064 1.89316 1.64540 1.43686 1.09570 - .973 1.75463 25.831
3-Nitroaniline - .57727 .63651 .64805 .64981 .58150 - 1.002 .61863 53854
2,4-Dinitrophenol - .16272 .19870 .19161 .21725 .23877 - 1.020 .20181 14.116

I( cenaphthene 1.44944 1.31395 1.20116 1.06798 .99457 .7Y884 - 1.006 1.13765 20.519
Dibenzofuran 2.07078 1.86049 1.75565 1.61630 1.50990 1.31944 - 1.034 1.68876 15.746
2,4-Dinitrotoluene .38614 .41634 .41254 .40997 .38261 .33897 - 1.046 .39109 7.470
4-Nitrophenol - - .10112 .34329 .36508 .35108 - 1.055 .29014 43,544
Fluorene 1.56947 1.29480 1.07426 .95164 .91375 .80067 - 1.092 1.10076 25.865
Diethylphthalate 1.84831 1,56663 1.28345 1,10984 .97447 .69160 - 1.093 1,24572 33.420
4-Chlorophenyl-phenylether .85307 .76676 .69999 .58164 .49066 ~28789 - 1.096 .61333 33.453
4-Mitroaniline - .31776 .40267 .40954 .41837 .40025 - 1.112 .38971 10.479
2,4,6-Tribrowiophenol - .07263 .30802 .35994 .26798 .31199 - 1.159 .26411 42.367
1,2-Diphenyihydrazine - - - - - - - - - -

Alpha-BHC - - - - - - - - -

Beta-8NC - - - - - - - - -

Samoa-BHC - - - - - - - - -

i elta-BNC - - - - - - - - - -

Neptachior - - - - - - - - -

Aidrin - - - - - - - - -

N-Nitrosodiphenylamine .70491 .60217 .51517 .43381 .40945 .31097 - .895 .49608 28.633 1
..........................................................................................................................................

RF - Response factor (Subscript is amount in mg/L)

RRT - Average Relative Retention Time (RI Std/RT Istd)

RF - Average Response Factor

%RSO - Percent Relative Standard Deviation

CEC - Calibration Check Compounds () SPCC - System Performance Check Compounds (o

Form VI Page 2 of 4
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Initial Calibration Data
HSL Compounds

Case No: Instrument ID: (

Conrator rCalibration Date: J~~

Contract No:

Minimum RF for SPCC Is Maximum Z RSD for CCC is I

Laboratory ID: >S0135 >S0136 >50137 >S0138 >S0139 >S0140 -

RF RF RF RF RF RF RF
Compound 10.00 25.00 40.00 60.00 80.00 120.00 160.00 RRT RF X RSD CCC SPCC

4,6-Oinitro-2-hethylphenol - .18554 .17555 .14995 .15527 .10108 - .892 .15348 21.303
4-Bromophenyl-phenylether .32451 .28840 .25069 .23737 .23820 .21552 - .941 .25912 15.452
Hexachlorobenzene .47227 .40581 .35905 .33819 .35183 .32592 - .959 .37551 14.569
Pentachlorophenol - .15813 .20565 23165 .24925 - 1.015 .21117 18.770
Phenanthrene 1.34660 1.11786 .99601 .95087 .93572 .85897 - 1.004 1.03434 16.934
Anthracene 1.41674 1.25862 1.08200 .97578 .92640 .78526 - 1.010 1.07413 21.490
Di-n-Butylphthalate 2.19936 1.89988 1.65466 1.57652 1.54396 1.40455 - 1.097 1.71315 16.B62
4,4'-Oibromobiphenyl 3.05749 2.34552 1.92998 1.67416 1.60313 1.35172 - 1.133 1.99367 31.133
Fluoranthene 1.49564 1.40111 1.22762 1.16738 1.12602 1.00687 - 1.168 1.23744 14.637 *
Heptachlor Epoxide - - - - - - - -

Endosulfan I -

4,4'-DDE - -

Dieldrin -
"ndrin -- -

4,4'-DDD
Enoosulfan 11 - - - - -

Endrin Aldehyde - - - - -

4,4'-DDT - - - - -

Endosulfan Sulfate - - - - -

Dibutylchlorendate - - - - - - -

Benzidine - - .02490 01352 .08561 .15529 - .873 .06983 93.331
Pyrene 1.86662 1.68167 1,50458 1.45760 1.38360 1.44554 - .877 1.55660 11.724
Terphenyl-dl4 - - - - - - - - - -

Butylbenzylphthalate 1.29143 1.14997 1.0034 .95073 .92295 .95552 - .951 1.04567 13876
3,3'-Dichlorobenzidine .12358 .14134 .17629 .16471 .19060 .21424 - 1.001 .16846 19.527
Chrysene 1.22075 1.16008 1.02348 1.01426 .99473 1.00810 - 1.003 1.07023 8.924
Benzo(a)Rnthracene 1,28234 1,28303 1,19727 1.17659 1,11738 1.17536 - .998 1.20533 5.439
bis(2-Ethylhexyl)Phthalate 1.60479 1,40048 1.17557 1,11671 1,04666 1.04261 - 1.013 1.23114 18.309
Di-n-octylphthalate 3.35506 3.03716 2.74510 2.88816 2.61951 2.38337 - .920 2.83806 11.924 *
Benzo(a)Pyrene 1.24506 1.27047 1.21663 1.29463 1.21299 1.15648 - .993 1.23271 3.953 *

RF - Response Factor (Subscript is amount in mg/L)

RRT - Average Relative Retention Time (RT Std/RT Istd)

RF - Average Response Factor

IRSD - Percent Relative Standard Deviation

CCC - Calibration Check Compounds (o) SPCC - System Performance Check Compounds (I')

Form UI Page 3 of 4
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Initial Calibration Data
HSL Compounds

S Case Not Instiument ID: (
Cotactort Calibration Date: O

Contract Not

Mlinimum RF for SPCC is Maximum X RSD for CCC Is I

Laboratory IDt >S0135 )S0136 >S0137 >S0138 )S013 >90140
RF RF RF RF RF RF RF

Compound 10.00 25.00 40.00 60.00 80.00 120.00 160.00 RT RF 2 RSD CCC SPCC
--------------------- ------- ------- ------- ------- ------- ------- ------- ------- ------- --- ----

j Benzo(b)Fluoranthene 1.63530 1.55612 1.4833? 1.83502 1.67930 1.90647 - .955 1.68260 9.630
Indeno(1,2,3-cd)Pyrene .94440 1.00036 1.01959 1.14572 1.05725 1.10766 - 1.174 1.04583 7,023
Dibenzo(a,h)Anthracene .79378 .91041 .91430 1.00248 393121 .92361 - 1.181 .91263 7.378
Benzo(k)Fluoranthene 1.40661 1.33925 1.30942 1.25195 1.14557 .75144 - 3958 1.20071 19.741
Renzo(q~h,I)Perylene .91907 .97683 .98727 1.02485 .94726 .93959 - 1.226 .96581 3.952

RF - Response Factor (Subscript is amount in mg/L)

RRT - Average Relative Retention lime (RI Std/RT Istd)

RF - Average Response Factor

%RSD - Percent Relative Standard Deviation

CCC - Calibration Check Compounds() SPCC- System Performance Check Compounds (i

Form VI Page 4 of 4

42119



SM11VOUkTILE INTIVIWAL STANDARD AREA Sit-R

Lab Name: L- ;ve evA Lvc _ . Contract.-~~

Lab Code: _ ___ Case No.: _ __ SAS No.: _____ No.:

Sample No. (Standard): 5sTtV 04 Date Aalzd

Lab File ID (Standard): .530_____) Time Analyzed: Z : t
Inst.-z-ment ID:_____

JISl(DCB) J TS2 (Nn-) I j:S3(AN\T)
ARE A $jRT IAR.EA #1RT A AR A R; R

12 *HOUJR 1;0 Pj

STD 1~OQ 093 '5eo ____ ____ q5-

I LZ!R KIq2'- -770 hqqi&4
IL24:-;T IIA ~ ______ 1(0 1j1=-~~ 7,--

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

_____O 5 1 ggoII9(_ O

0____ii6i(o93 1j'~~i

= I,-)ihooezn-" UpP IZ 1:

7__=_____ ___hln -2 in e-17 l Bz9r7

'J~O I~o~i~i? I ~ ci~a~f

I O M VI-h.S -

_________ *________ _____ 2280________



sD oLATILE iNTE2wAL sTAnfARD AIuZA sTmmARY

j- Lab Naa:... Lo -~ecL Contract:_____

Lab code: case No.*: - SAS N6.& ______

Samnle Nco (Standard): Date Analyzed 10 7 7F

--Lab File ID (Standard):76 Time Analyzed: O/IO

Ij154 (P-S) I ISS (cRYt) I 1154(PRY)
A j A, #1 T A AREA f RT p'FE * RT

F~~1 lHOUR I~~~gIQO(Q~[.- L?~ 3~
STD __ __ __ _ __ __ _

-I .-

----

-I04 IM U Sc1 ! -i4#?5 a 3( I RI:1*7

06 I" _ _ . OV OjII 1  _ __ _

0 -'II-

09' . PIIII

1C. .1 - f. II

TS U-- - -I- - - - - -

TS=19 _ _

%,(Lfl _______ _; 3(,r! - aa

1O3 T __ _ _______ _____--50

CZ.O5Ii'arnal sZ" 9apodo== azea.

06 ~m _____________ z as__________ I1 values_____ wit an__________ aster_____ I ___________ _______

pace_ _ I_ __ _ _ _ _

___ _ _ __ __ __ _ __2281__



7I

SB *. 
"

SEMIVOLATILE ORGANIC 6C/MS TUNING AND MASS

CALIBRATION - DECAFLUOROTRIPHENYLPHOSPHINE (OFTPP)

Lab Name: Engineering Science Contract: _

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

Lab File ID: ,T1012 OFTPP Injection Date: 10/12/88

Instrument ID: 70 I DFTPP Injection Time: 8:31

% % RELATIVE I

1 me I ION ABUNDANCE CRITERIA 1 ABUNDANCE 1

51 30.0 - 60.0% of mass 198 1 42.S
1 E8 1 Less than 2.0% of mass 69 1 0.0( 0.0)1;

69 Mass 69 relative abundance S 54.
1 70 1 Less than 2.0% of mass 69 . 0.0( 0.0)1!

127 1 40.0 - 6C.0% of mass 198 43.1 1
* 197 Less than 1.0% of mass 198 1 0.0
. 198 Base Peal,, 100% relative abundance__ 100.

19 5.0 - 9.0% of mass 198 I 5.7
1 2"'S 10.0 30.0% of mss 198 1 15.7 i
1 36S 1 Greater than 1.00% of mass 198 1 1.63 i
* 441 Present, but less than mass 443 _ 1 5.6 i
442 1 Greater than 40.0% of mass 198 1 43.6

* 443 1 17.0 - 23.0% of mass 442 B.S( 19.8)21
I I

1-Value is % mass 69 2-Value 1s % mass 442

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS:

LAB I LAB I DATE I TIME I
SAMPLE ID I FILE ID 1 ANALYZED I ANALYZED I

oIZZ s - I o -- -- ' - --- o-o - - - --

oiz 5 TrDo05' 0 1 sof~ '.

T 40S So t" /o:S0
041 S T2o &()- 5;1L. :,

S, 1 ;STIO I0o 1-5-1 1a , -106: S S-) la 1 50 15a._ 15 '.-I i

071 SoJp i w50

I I I I I I

12 1II
1,3 1II

__________ ____,,_____ ___________ _______ I ________

101 61 I
17 1I I

,121 _ _ _ _ __ _ _ _ _ _ _I ___ __ __ __ _ __

20 1 I I I I

21 I I I I

page I o f

FORM V42 218 Rev.



_

; f~l )M 4 I 50 n9 rTP'P $Stt,,ft.I Rb- VOr. M.Q8 t)jn

SO 70 160 eoo 40 280 2 , 3 ; 400 440

MSi 1¢2L .0P

'C

-2s- so

50 77 44E s

- 275

IC141 'j9j!,IIE1I,~1 .i 1. ,j~ ~ ''4

st, 20 1.0 EO 24 280 Z%7 n. :rl 400 40

fle: )11012 Scan : 87 Rein. ine: 5.08

.. AiZ Int. M/z Int. m/z flilt. mlz Int. m/z Int.

K.10 10.01? 8S.00 .682 1I.0S 2.176 198,00 100.000 25500 34.662
S0.10 10.1 V 8.00 .760 WS.0 1.616 199.00 S.12 2S6.00 5.296
Si.10 42.528 93.10 3.880 148.0S 2.019 20 10 3.2S1 2S8.00 2.202
52.20 I.?0 98.00 3.015 15S05 .813 205.10 1248 273.00 1.075
55,00 .813 99.00 Z.S96 156.05 1.701 206.10 18.013 27.0S 2.910
S?.10 3.301 104.00 1,127 16495 .891 207.iO 3.933 275,05 15.732
63.10 1.7S? 10S.00 1.390 17.05 3.566 208.00 1.101 276.1S 2.121
5.00 .760 107.00 9.150 16.05 1.S99 217,00 4.1 277.05 1.2S9
69.00 S3.671 108.00 16SZ 17S.05 1.101 221.10 6.211 296.0S 3,84
7,10 3.US 110.00 30.657 176.95 .760 223.00 .839 323.05 1.573
75.00 6.397 111.00 1.?98 178.95 2.937 22.10 10,ZS2 333.9S .918
?6.20 1.9H 7.00 6.765 1800S 1.862 22S.10 2,202 365.00 1.626
H1.10 Q.993 123.05 1.151 185.05 1.259 227.00 3.356 423.10 2.048
78.10 2,989 127.0 43.05S2 186.0S 10.304 229.00 .970 541.05 5.58S
9. 0 3.0IS 178.15 2.989 187.05 2.753-11.10 6.1?6 11.0 , 3.603
80.10 1.993 129.05 19.81 193.05 1.023 21S.10 1.09 113.0S 8.195
81.00 3.880 13S.0S 1.757 196.10 338Z 26.00 1.730

-- 2283



Initial Calibration Data
HSL Compounds

Case Not Instrument ID:

.ontractor . Calibration Date, .

Contract No'

flinimum RF for SPCC is faximum Z RSD for CCC is I

Laboratory ID' >S0147 >S0148 >SO149 >SO150 >S0151 >50152 -

RF RF RF RF RF RF RF
Compound 10.00 25.00 40.00 60.00 80.00 120.00 160.00 RRT RF X RSD CCC SPEC

N-Nitroso-Dimethylasine .90066 .94185 .94392 .88516 .88670 .85188 - .443 .90169 3.960
2-Fluorophenol 1.17581 1.22794 1.25400 1.17215 1.09851 1.01973 .692 1.15802 7.457
bis(2-Chloroethyl)ether 1.03104 1.08442 1.14219 1.11200 1.22007 1.12381 - .944 1,11892 5,618
Phenol 1.52905 1.50953 1.52490 1.40466 1.31601 1.21525 .930 1.41657 9.140 '

Pnenol-d5 1.25739 1.28644 1.28389 1.24398 1.19461 1.08277 - .926 1.22488 6.305
Aniline .64382 .65978 .67957 .59404 .37289 .30145 .923 .54193 30.020
2-Chiorophenol 1.22637 1.22826 1.30937 1.27696 1.20930 1.14022 - .953 1.23175 4,733
1,3-0ichlorobenzene 1.70227 1.56016 1.56285 1.46373 1.33366 1.22942 .989 1.47535 11,623
1,4-Dichlorobenzene 1.60415 1.58473 1.52935 1.33007 1.23116 1.15234 1.005 1.40530 13,765 #
benzy] Chloride - - - - - - - - -

Benzyl Rlczhol .70256 .78793 .83127 .73111 .68568 .63582 1.055 .72906 9.736
1,2-Dichlorobenzene 1.58111 1.50879 1.44256 1.23450 1.12527 1.04213 1.056 1.32240 16.611
2-Methylpienol 1.199?31 1.23930 1.25261 1.18987 1.13222 1.02872 - 1.096 1,17367 7.045
3-&-4-lethylphenol 1.26093 1,27555 1.24755 .98463 .84730 .81239 1.143 1.07139 20.169
;s(2-chloroisopropy])Ether 2.18255 2.24900 2.28383 2.21007 2.10444 1.90770 1.099 2.15627 6.323

N-Nitroso-i-n-?ropylamine .89387 .86434 .84649 .81219 .84343 .78270 - 1.148 .84050 4.639 ,
Nexachloroethane .73320 .66729 .60217 .46735 .39602 .36437 - 1.146 .53840 28.074
Dibromochloropropane ....
Mitrobenzene .42817 .42509 .41201 .40247 .39152 .35942 - .848 .40312 6.308
Ni:robenzene-d5 .39046 .41231 .39349 .39780 .40102 .35317 - .843 .39137 5.157
2-Nitrophenol .23964 .24540 .24634 .25708 .25938 .23156 - .918 .24657 4.251
Isophorone .75667 .74378 .72642 .77683 .77199 .67452 - .905 .74170 5.090
bis(2-Chloroethoxy)methane .50665 .5086? .50359 .5287 .49561 .44573 - .959 .49386 4.859
2,4-0imethylphenol .33514 .36242 .35177 .35927 .36227 .32007 - .39 .34849 4.965
Benzoic fAcid .17299 .27723 .33386 .34737 .33894 ,31109 - .991 .29725 22.228
2.4-Dichlorophenol .61379 .62766 .59116 .56480 .53399 .47258 - .977 .56733 10,114
1,2,4-Trichlorobenzene .41394 .39073 .37522 .36401 .35830 .31261 - .792 .36913 9.266
Naphthalene 1.09837 1.07142 .97699 .91881 .85912 .75065 - 1.005 .94589 13,894
4-Chloroaniline .29172 .34904 ,37525 .38983 .40668 .36603 - 1.031 .36309 11.060
Hexachlorobutadiene .22743 .21636 .20185 .19939 .19481 .17715 - 1.051 .20283 8.609 #

RF - Response Factor (Subscript is amount in ag/L)

iRT - Average Relative Retention Time (RT Std/RT Istd)

RF - Auerage Response Factor

XRSD - Percent Relative Standard Deviation

.CC - Calibration Check Compounds (*I SPCC - Systeo Performance Check Compounds ('I)

Fort VI Page I of 4
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Initial Calibration Data
HSL Compounds

Case No: Instrument 10:

.ontractor; Calibration Datet s l~w I-Contract Not

Minimum RF for SPCC is Maximum I RSD for CCC is %

Laboratory 1D: >S0147 >S0148 >S0149 >S0150 >S0151 >S0152
RF RF RF RF RF RF RF __ _

Compound 10.00 25.00 40.00 60.00 80.00 120.00 160.00 RRT RF X RSD CCC SPCC

4-Chloro-3-l-thylphenol .29832 .33082 32801 .32304 .31346 .28794 - 1.151 .31360 5.496 #
2-flethylnaphthalene .61549 ,61109 .57140 .56575 .53826 ,48185 - 1.169 .56397 8.808
Hexachlorocyclopentadiene .30966 .27656 .30443 .33130 .30816 .24396 - .860 .29568 10.410 "

2,4,6-Trichlorophenol .42456 .43026 .44198 .44785 .42012 .37202 - .876 .42280 6,381 *
2,4,5-Trichiorophenol .51933 .55051 .56445 ,55883 .52425 .45644 - .883 .52897 7.557
2-Fluorobiphenyl 1.39270 1.32515 1.33857 1.30034 1.20242 1.07400 - .889 1.27220 9.077
2-Chloronephth~Iene 1.31257 1.27028 1.31952 1.28644 1.18725 1.05096 - .902 1.23784 8.329
2-Nitroaniline .40894 .46378 .50154 .50934 .49813 .45555 - .929 .47288 6.058
Dimethylphthalate 1.46165 1.4109 1.48924 1.46712 1.33373 1.21591 - 96? 1.40629 7.737
2,6-Dinitrotoluene .34868 .37586 .39198 .39480 .37845 .35512 - .979 .37415 5.038
cenaphthylene 1.90582 1.85006 1.83295 1.68395 1.51148 1.35081 - .973 1.68918 12.959
3-Nitroaniline .27339 .42325 .47906 .51816 50706 .47248 - 1.001 .4455? 20.33
2,4-Dinitropheno! .03908 .10067 ,13437 .15541 .15560 .12875 - 1.018 .11898 37.056 *,
Acenaphthene 1.24663 1,22805 1.20589 1.13375 1.02934 .93701 - 1.006 1.13011 10.936 *

( ibenzofuran 1.71125 1.70020 1.72572 1.67418 1.60939 1.42709 - 1.033 1.64131 1.865
2,4-Dinitrotoluene .24045 .27966 .29892 .30746 .29942 .27915 - 1.045 ,28418 8.547
4-Nitroplienol .09719 .23315 .31551 .36650 .36084 .33380 - 1.042 .28450 36.416 *'

Fluorene 1.31930 1.25417 1.21498 1,07212 1.00539 .90506 - 1.093 1.12850 14.175
Diethylphtbalate 1.41682 1.36977 1.31463 1.19028 1.03053 .93432 - 1.093 1.20939 16.02?
4-Chlorophenyl-phenylether .63776 .62384 .64527 .61191 .54842 .48380 - 1.097 .59183 10.672
4-Nitroeniline .10784 .30651 .41640 .46593 .44669 .41398 - 1.110 .35956 37.577
2,4,6-Tribromophenol .18019 .19789 .22184 .2301? .22317 .20814 - 1.138 .21023 8.921
i,2-Oiphenyihydrezine - - - - - - - - -

A1pha-BHC - - -

Beta-BHC - - -

Gamma-BHC - - -

Delta-BHC -

Heptachlor - -

Aldrin . ....

H-Mitrosodiphenylamine .45984 .38858 .41237 .40912 .38827 .35898 - 8?4 .40286 8.394 '

RF - Response Factor (Subscript is amount in mg/L)

TOT - rae,- R,-ati.e Retention TIME (RI S /!1 istd)

RF - ~uerage Response Factor

RSO - Fercent Relatiue Standard Deuiatiop
(

, CC - Calibration Check Compounds (*) SPCC - System Performance Check Compounds (**)

Form Ul Page 2 of 4
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Initial Calibration Data

HSL Compounds

Case No: Instrument ID:

ontractort Calibration Date: Wq '

Contract Not

Minimum RF for SPCC is Maximum X RSD for CCC is I

Laboratory ID: >S0147 )SO148 >S0149 >S0150 >S0151 >SO152
RF RF RF RF RF RF RF

Compound 10.00 25.00 40.00 60.00 80.00 120,00 160.00 RRT RF X RSD CCC SPCC
-- ------------------------- ------- ------- ------- ------- ------- ------- ------- ------- --- ----
4,6-Dinitro-2-1lethylphenol - - - - - .10514 - .889 .10514 -

4-Bromophenyi-phenylether .22556 .21762 .22271 .21078 .21018 .19123 - .941 .21301 5.788
Hexachlorobenzene :27697 ,27084 .27492 .25719 .25850 .23795 - .959 ,26273 5.594
Pentachlorophenol .09569 .13314 .15747 .16224 .16688 ,15675 - .987 .14536 18.565 '

Phenanthrene 1.14931 1,11829 1.09106 1.01023 .96033 .87667 - 1.004 1.03431 10,085
Anthracene 1.15317 1.14102 1.11541 1.02181 .98435 .89352 - 1.010 1.05155 9.771
Di-n-Butylphthelate 1.64122 1.63329 1.63090 1.49769 1.4132? 1.30096 - 1.097 1,51956 9.293
4,4'-Oibromobiphenyl - - - - - - - - -

Fluoranthene 1,36288 1.36068 1.26507 1.13505 1.05865 .96048 - 1,168 1.19047 13.935 '

Heptachlor Epoxide - - - - - - - - -

Encosulfan I - - - - -

4,4'-DDE - - - - -

Oieidrin - - - - -

Endrin - - - - -

,4'-D D . ....
Endosulfan Is - - - - - -

Endrin Aldehyde - - - - - -

4,4'-DOT - - - - - -

Endosulfan Sulfate - - - - - -

Dioutylchlorenjate - - - - - - -

Benzidine - .00935 .02705 .01524 .11005 .03945 .876 .04023 101.177
Pyrene 1.54293 1.60613 1,64968 1.52682 1.51496 1.52464 .876 1.56086 3.490
Terpheny-d14 1.02399 1.08928 1.11806 1.04957 1.03383 1.03537 .896 1.05835 3.512
Butylbenzylphthalate 1.03976 1.09397 1.08899 1.01671 .99984 .96414 - .952 1.03390 4.932
3,3'-Dichlorobenzidine .06133 .09189 .14882 .16520 .19319 .16091 - .999 .13689 36.415
Chrysene 1.02911 1.02334 1.04273 .98463 1,00670 .89280 - 1.003 .99655 5.481
Benzo(a)Anthracene 1.11257 1.15249 1.15796 1.10992 1.09138 1.00011 - .998 1.10407 5.175
bis(2-Ethylhexyl)Phthalate 1.2614 1.33989 1.26858 1.19068 1.14544 1.05833 - 1.015 1.2!073 8.300
Oi-n-octylphthalate 3.25450 4.11915 3.54160 3.21011 3.18000 3.11113 - .914 3.40275 11.200 #
Benzo(a)Pyrene 1.25982 1.36463 1.35114 1.31337 1.34816 1.28878 - .992 1.32098 3.101 0

RF - Response Factor (Subscript is amount in mg/L)

RRT - Average Relative Retention Time (RT Std/RT Istd)

RF - Average Response Factor

ZRSO Percent Relative Standard Deviation

,CC - Calibration Check Compounds f') SPCC - System Performance Lneck Compounds (-I

Form VI Page 3 of 4
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I . Initial Calibration Data
- HSL Compounds

Case Not Instrument ID;

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

6ontractor: Calibration Date: A4.Of

1. Contract No:

Mlinimum RF for SPCC is Maximum X RSD for CCC is I

Laboratory ID: >S0147 >S0148 >50149 >50150 >50151 )S0152 -

RF RF RF RF RF RF RF
Compound 10.00 25.00 40.00 60.00 80.00 120.00 160.00 RRT RF X RSO CCC SPCC

g enzo(b)Fluoranthene 1.45767 1.64832 1.56440 1.66938 1,65806 1.65321 - .950 1.60850 5,160
iIlndeno(1,2,3-cd)Pyrene .88674 .92332 1.00146 1.01832 1.00215 .97603 - 1.195 .96800 5.364

Dibenzo(a,h)Anthracene .76140 .84087 .90269 .93942 .91372 .89077 - 1.203 .87481 7.361
Benzo(k)Fluoranthene 1.49764 1.62755 1.52462 1,33979 1.40346 1,26912 - .953 1.44370 ?.092
Benzo(g,li,i)Perylene .81932 .88183 .94465 .93095 .90234 .90654 - 1.253 .89761 4,934

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

RF -Response Factor (Subscript is amount in mg/L)

S RRT Av~erage Relatiue Retention Time (i Std/RT istd)

Av~erage Response Factor

a RSO Percent Relat~ve Standard Deviation

iCC -Calibration Check Compounds () SPCC -System Performance Check Compounds()

Form UI Page 4 of 4
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SC/tS TUNING RHO M1OSS CRLIBRRT1ON

Decafluoritriphenylphosphine (OfIPP)

Case Ho. 12356 Contractor Engineering Scien Contract No. 99999999

Instruent I0 II Date / ine 10/26/88 12:23

tab 10 )11026::02 Data Felease Authorlzed By: -

I wz ION ABUNDANCE CPITEPIR i XRELRIIU[ RBUNDAHnEI

1 SI 30.0 - 60.01 of mass 198 48.16 OK
1 68 less than 2,O of nass 69 0 ' 0ODr (0.00) 11
: 69 1 mas! 69 relative abundance 59.1s
7 70 1 less than 2.01 of mass 69 O.O00 o (0,00) 11

1 127 110.0 -60.01 of nass 198 I 15.39 OK
;19 1 less than IO of mass 198 1 .91 OK
198 1 base peak, 1001 relative abundance i 100:00 OK

, 199 1S.0 - 9.01 of nass 198 1 6.22 OK
1 25 110.0 - 30.6Z of mss 198 1 16.83 OK
1 365 1 greater than 1.001 of mass 1M 1.63 OK
0;1 1 present, but less than na.s M13 6.21 OK
442 greater than 10.01 of mass 198 i 15.88 O:
1 3 17.0 -23.0! of nass 42 i 9.07 OK (19,77) 12

THIS PERFoK0qHNC IUE APPLIES TO THE II -Ualue in parenthesis is X fass 69.,
FOLLOJIP! SAMPLES, FLRhKS RHO SiRORDOS. 12 - Ualue in parenthesis is I mass .2,

S_ SRIIPL[ I0 : LARDl ___ LDAT.orANLYSIS__ TIIErARLYSI_1
!50 ng GF!TP I_ )11026 1 10/26/89 : 12:23

1 (0 0 1 (

1 %'t S5 _: --- q V . . :.:t6 ,

,Uk =-"55 x • i 1 ('.

I Ik

rFIRM U 7/85

22%



F14 "4102E 50 ng DFTPP Scar, A4,,;~sp 'A:l lb NP1_lt1I. 5,0. mill.

5e L r.. 1 M." ..... 300 3... O 400

I 198-ot

S9.90

S. 80
5 0- s o

ia' 44"

: +: / \ • i~

, 148 I i / ~ 3 zo

" ' ''' l 'j -i ' .I . ..I.. .I'... ...I 1 l I . . . . ' .' . .I .. . . . 0'1 '

E0 D lo 150 2200 250 300 350 400

rie: )Il02& Scan 1: 81 Rein. tine: S.06

/z Int. n/z Int. / Int . nz W. rz Int.
--. -. --------. --. ----------. ........... . ... ...... .. .... -- --- -- -

40.90 .506 92.10 .731 13S,0S 1.724 186.95 2.62 244.00 I.S
50.10 11,132 93.00 1.160 137.05 .712 191.95 .97S 215.00 .918

51.10 8.3 95.80 .618 140.9S 2.061 192.9S .900 2M6.00 1.143
52.10 2.474 98.00 3.14 141.9S 1.106 196.00 3.182M.00 3S.082
53.20 .391 99.00 2.174 142.95 .937 196.90 .937 255.90 4.948
S5.10 .78? 101,00 1.700 145.9S .506 198,00 100.000 2S7.90 2.399
5.00 1.46 10.00 1.124 146.95 1.162 199.00 6.222 273.00 1.368
S7.00 3.786 10.00 1.08? 148,05 .2.324 204.00 3.130 271.05 3.092
62.10 .712 106.20 .731 148.85 S43 205.00 '4.235 27S.0S 16.829
63.10 1.612 107,00 10.907 15.1S .431 206,10 17.672 276.0S 2.230
69.00 S9.4 W 10.00 1.668 1S0S .881 207,10 4.71 276.9S 1.271
7.00 3.9H 110.00 33.115 156.0S 1.387 208.10 1.237 280.9S .76U
?S.10 6.672 111.00 4.498 160.9S 1.068 208.90 A187 295.95 4.329
7.0 2.380 116.10 .918 165.0S .787 210.50 .600 303.05 .A12
77.10 %. 64S 117.00 6.897 1670 3.936 211.00 .83 323.0 5 .55
78.10 3.467 118.05 .600 168.05 .2.021 217.00 5.097 351.S .581
79.00 3.111 123.05 1.387 173.95 .731 2Z2.0 6.484 365.00 1.630
ova.1 2.'05 125.0O .581 174.95 1,495 23.0, 1.M 372.00 .73!
81.10 3.561 127.05 45.390 177.9S .656 224.00 9.839 122.90 2.6OS
82,00 1.031 128.05 3M111 170.5 ..2.39 225.00 2.305141.05 6.241

1: 83.10 1.087 129.05 19.584 180.05- 1.949 227.00 3.673 442.05 45.87?
S 6500 .{,18 130.0 1.987 185.05 1.331 229.00 LM WAS 9,070

2S.90 .63? 132,0S .S81 ISMS0 10.701 242.00 .131 443-8S ,S62

':-: " 1.202.9



Continuing Calibration Check
HS Compounds

Case r.: Calibration Date: 10/26/89
........... . . .....................

Contractor:- line: 12:43

Contract No: Lib'ratory 10: )$021I

Instrument 10: . -Initial Calibration Date: 1O1/w88
......o.....°.... .......

hinimu r for SPCC is . laxmunm I Diff for CCC is I

Compound R" Rr ioiff CCC SPCC
............-..... .. . ... ... ......

Phenanthree k.03431 .99900 3.41
Pnthra~tne 1.05155 1.1W13 10.71
Di-n-Butylphthalate 1.519%6 1.63167 7.38

4,4'-0:bromobiphenvl
Fluorantlene 1.19047 1.12S52 S .16 '

Heptachior Epow:de
[ndisulfan I

0:~ldrin -

[ndrin
I,4'-Dl00
fndnsifa II
Endrir Aldehyde
4,I'-0l .

Endosulfar Sulfate
Oibutvlchlorendatt
8tnzydine .01023 .0S211 29.53

Prene 1.56061 1.70401 5.17
lerphenyl-dli 1.05835 1.211?6 11.50
Butyl~ezlhthialate 1.03390 1.19497 15.58

3,3'-Oichlorobenzidine .13693 .20V6 52.72
Chry,,tn? .9965S 1.0216r, 3.3Z
Benzo(a)Pnthracene 1.100? 1.09279 1.02
b.s -tthvihxy1)Phthalate 1.21073 1,50S58 21.37
0i-ri-octyithaate 3.102"5 3.6331B i,78 '

8enzoa)Fvrene 1.32098 1.28082 2.13 ,
8enzonbiuoranthere 1,608O0 1.41028 12.32
Indeno'1,2,3-cdPyreite .96800 .9S838 .99
0ibetrzo(a,h,nthracerE .8781 .99213 13.A1
Ben;o(1 rIucrailthene 1,41370 1.4S93G 1.09
Benzog,h,i)FerVlene .89761 .99V0 10.38

PF Response factor froa daily standard file at 60.00 ng/L

Pr Ruerage Pesponse Factor fron Initial Calibration forn UI

1Oiff - X Difference fron original average or curve

CC - alibration Check Compounds (W1. SPCC - System Performance Che6 Conpounds (to)

FernUlf Page 3of 3



Continuing Calibration Check
• HSL tonpounds

I
Case Nlo: Calibration Date: 10/28

Contrctor: ~ ~ line: 12:43
....................... ...................... .... ... o..

Contract No: I Laboratory 10: )S021

Instrument 1: -'0 Iniiaf talfbration Date: 104 88]ns....n........... .. .. . .........

minimum r for SPCC is hkxinw Iiff

[oeund ir tXoitff. CCC SPcc~~................ ....... ....... o .. .... .... ... .o......

Heiachlorocyclopentadiene .29S68 .341S? 1532 ,
2,4,-Trichlorophenol ,42280 .38541 8.84
2,4,S-lrchlorophenol .$2897 .537S2 1.62
2-fluorobiphenVl 1.27220 1.11341 10.12
2-Chloronaphthalene 1.23781 1.16327 6.02
2-Hstroaniline -47288 .A6712 1.16
Dsnethylphthalate 1.40629 1.32280 S.91
2,6-Dinitrotoluene .37415 .37925 1.36
fRcenaphth'!!ne 1.68918 1.5SZOS 8,12
3-Hitroarline .44557 M1366 .43
2,i-Dinitrephenfl .11898 .10650 10.13 '
mRcenphthene 1.13011 .9937 15.99

Dibenofuran 1.64131 1.52395 ?.IS
2,4-Dinitrotoluwne .28418 .27622 2.10
4-Mtrophenel .281 0 .18722 34.19 -
fluorene 1.12850 .94323 I.42

Diethvlphthalate 1.20939 1.0S551 12.72
4-Chlorophenyl-phenylether ".59183 .5464 7.81
4i-Hitronfline .3SS6 .33292 7.41
2,4,6-lnbroopherl .21023 .20763 1,24
I ,2-Iphenyldrazine
RIph!-6HC

SBeta-BKC-

Oelta-BHC
Heptachlor
Rldrin -

H'Mitrosodphenylaiine .40286 .47?9 18.35 #
4,6-Dir.itro-2-hethylphenol .10514

i-Bronophenyl-phenylether .21301 ,24487 14,96
Hexachlorobenene .26273 .0863 17.4?
Pentachlorophenol .14536 .12611 13.22 '

Rr - Response Factor from daily standard file at 60.00 mg!L

Tr - Rverage Response Factor from Initial Calibration Farm Ul.

7 1Oiff -I Difference from original average or curve

CC - Calibration Check Compounds (0) SPCC - System Perfornance Check Compounds (or)

FormIH Paet of 3 2291



Contiming talibration Check
HSL Compoubds

Case No: Calibration Bate: 10/26/88
ooo.......... .. .. ... .... . .. . .... .

Contractor:tbli +j. E:1 g lint: 12:43
.o...................o . . . ...........-........-..-...

Contract Ile: liboratr 10: )SOM

Instrument 10: . .4niti 'I Tajibrationi Date: 1 .B

flniwi P for SPCC is Maxinm I Diff for [CC is I

Iompound ff P'., 1Olff (CC SPCC
.................................... - .... ........

H-Hitroso-Dinethylamine .90169 ,9023 .72
2"fluoropienol 1.15602 1, 30038 "12.29

bs(2-Chloroethyl)ether 1,11892 .9902) 11,55
Phenol 1.41657 1.17)23 3A'6
PReno-dS I.72488 1.38963 13.4S

Aniline .5,193 .6282G 15.93
-hlceroahenoI 1.23175 1.35001 9.60

1,3-Dichl.dtenzene 1.47535 1.43172 2.96

1, -ODichlorobenzene 1.10530 1.39856 1.19
BenV1 Chloridt
Benzwl Alcohol .72906 .0265 112S 7
I,0-~choobenzere 1,32210 1.43759 V.I

2"tlethAphenol 1.17367 1S1S727.'. .55
3-1-fleth1pipro0 1,0?139 1.38639 ).0
b13,2-d,)oroms~prop'A)[ther 2.15627 2.38670 f09"
HNtrowirfropy1amwn 3 1050. i .13 ,8 i)t9
letachloroethane .53810 .56165 1:32
01 romoichloropropane
fthrobenzne .10312 .4408 10.16
Nitrobenzene-dS .39137 .40730 4.07
2-Nitrophenol .215S7 .26166 6.12

Isophoront .7,170 .80943 9.13
bis(-Chlroethoxv)nethane .419386 .$469 1.22
2,4-Dmnmthylphe.o] .3001B .40s:Z 16.20
Benzoic Acid .29725 .27525 7,10

2,4-Dichloropheno) .56733 .61081 ,66
1,Z,i-ricMloobenztne .36913 .36032 2.39
Mphlbaleie .94589 .9028?1 4.55
4-[hloroanaline .36109 .39808 9.61
Heiachlorclutaditne .20283 20322 :19 £
4-thloro-3-Methylphenol .31360 .35119 13.04
2-flethylnaphutalene .56397 .59665 5,79

Er - Fesponse ractor from daily standard'iile at 60.00 mg/.

" A-erage Response ractor from Initial lalibration form U]

ZCMff - X flifferenct from original average or curve

EC - £obbration Eheck Compounds (,) SPCC - Systen Performance Ded. Empounds (,)

•rom un Page Iof, 3 2 9



SEXIVOLATILE INTEIPNAL STANDARD AREA sMM~hARY

Lab Name:' Contract: (Z

Lab Code: Case No.: SAS No.: 4 No.:

Sample No. (Standard) " Date Analyzed: ____

Lab File ID (Standard): Time Analyzed:_____

Instrument ID: .*,-

IIISl(DCB) I !iS2(NPT) 1S3(ANT) I
A R EA I "RT. -.AREA #1 RT AREA RTI

__12_HOUR I= ----------
STD • .

= = = = = = = = = = = = =I I
LIrMIT_ 9 O
UPPER I___

LOWER I (
L:MIT I O-& 5 i~.'

JPA SAMPLE I
1o. I! - ===== -- nt =-== ... ==

5t o21I , O?7.S9' 5 I ______122 5oaq I /a,?- _ i; I (3(7S1__ _

023 q;in A 3 o I i L.3 77. i 7I3 ' 3 " 1U."

Iis i II iI (oIS't I _ _ _

04?Sl I I ( 3 Ij

05 W IqjS I5i V,,I9 12-57- I (P o

-4, 06l ! ~ c~ 44 -a7 _ 5 7 0 I ; 1

It1 I /;)_2 q P - t I

p -i1 3c5L 41 I ts.3 I '. T4

;)Ii 5 A / , , I I'Dk - 1 09q-

l22 -i 14 . 12j j I It I.

1",o --------- a da - r-=-

I2 (NPTI) = Naphth-a7 intrna -d--r
iS2 (ANT) = Acena=*h,-hen.e--G LOWER LIMIT =-5%c

" " ''internal standard area.
:- Column used t- fc. .---a=-_. . -ravalues with an a--:" 3

page of____ .__ ,
22 F__"______-_"- 2...



SEHIVOLATILE INTEAL STANDARD AREA SflRY

Lab Name: /i3 Ivee'i 5c-t= Contract: OZ~Ii

Lab Code: Case No.:' '"SAS No.: -% No..:

Sample No. (Standard):_5$TD Date Analyzed:

Lab File ID (Standard): " Time Analyzed: 14-P

Instrument ID:____

JISl(DCB) . . !IS2(NPT) IIS3(ANT) I
ARA # RT I AREA #l RT I AREA ' RTI = == === I I=== i == '- = - = == = ====

I12 -HOU1R q-I q II

LOWER I

I7PA SAMPLEI
No. I I I

5e, -r-- .-.- ._ - --....--... t". - '-- ....... .------ -,0._ _ i t I I G 0 ,i53 02 I 9.57 I 7.;2-3 I1 I f4(o-P I 3__

g 06 wi I5I? II 1L310I

0' ___ __ ( 05 .I D, ! I , 12 11 L 3 1
_-'_______ I 1

K0 k t I 1 3 3 cj"W) I 3 I f}7;3 3,4
319 1 IS - I I 1 7 cp I'-gg it, e] SOe A_____L1.9-7 q V, I, 1~.2 -__ _4

!S! DCB 1=92 1,-T-2zrbe-3 -49P UPPR LII 1 -

15j2 (NPt) I= _ ,!I ha ____ internal Xtnd7 ar, - 3
i I S_ NT) I A___ n _--_ IW - =_45-a - _0 33

(v 0 (e 1 7w I P73 1_4

1S1 (DCB) = l4 -UPPER LIMT = 100':A C--
S(NPT) = Nan ~internal standard4 a:.==.

1S2 (ANT) = Acena:h-: ene-d2 LOWER LIMIT = - 50c; Cf
internal standard a*ea=.

SColumnn used t c 2L ~- ena. stl-za-- a:evalues wit. ana

page -of- :. -



SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

Lab Name: , C I ecQ._ Contract: .......

Lab Code: Case No.: SAS No.: __ _o.:

Sample No. (Standard): -"D Date Analyzed:

Lab File ID (Standard):; ______ Time Analyzed:____

Instrument ID:..L --

ITIS4 (P ) I JIS5(CRY) R I S4(PRY) I
9 ARE-#I RTI . 'AREA..# RT AREA # T

112 HOUR
j STD II''vj/Ll j A/ B'IIIf.'U

UPPER )1Tj I II LIMIT I _.

E-PA - S;PLE- _
_____ --==3'4~. .9O' v3 I _____ -__

I .. I-ThS3_ ?LZ 13 I I I~O~I a.0I.6 I0 i I LI I I

1 0 2_1 , I ~3.o5l 1 (P Q,' -I - 47 1 1,51 1 , 37.7 I0 oo n -9, 4- 12o .1 9 '7 ,?i.7< I  ' 7 7.

0 5 P21'750 l I-f23,T , '3 q 7 I.' , rl 1 195 5 I ',4

i . IJ..Ii. i I _i .I_ _ I(0:

1 -7'k I A Lf 12 1 '' 1.

55, Mo --S U .9 i 1
i- 5 f ' W7;JA I I"c IqQ' L f 7( I

-0(C 17. (o___

g A- (C 2 ' '31 7L

_ 31f/0 __

1 2_I;S(I)., n -d -3 .- n,, A LIMIT -3 50.
T --"CR) internal st1anderar -

BM11 = -rh~ji A.o?6 ; k''o M~IT 50?;

., # C ol, -.nn u sed to f:- n e n ' -- -,-= V- !ues w irh an as'- z-r - . .

Spage cf.

s' ": ii _~i ' A - "--i&r " VT """ -5" __ "_
______________________________________ ________________________________ ______________________ ________________________________ ______________________ ____________________________ _____________________



SEMIVOLATILE ORGANIC GC/MS TUNING AND MASS
CALIBRATION - DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP)

Lab Name: Engineering Science Contract: . ......

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

Lab File ID: >T2121 DFTPP Injection Date: 11/21/88

Instrument ID: 70 1 DFTPP Injection Time: 15:22

1 % RELATIVE 1
m/e ION ABUNDANCE CRITERIA 1 ABUNDANCE 1

SI 30.0 - 60.0% of mass 198 I 49.6
68 Less than 2.0% of mass 69 1 0.0( 0.0)1!
69 : Mas 69 relative abundance - 55. i
70 Less than 2.0% of mass 69 0.0( 0.0)1!
17 1 40.0 - 60.0% of mass 198 1 40.9 i

197 1 Less than 1.0% of mass 198 0.0
198 1 Base Peal:, 100% relative abundance__ 100. i
199 1 S.0 - 9.0% of Mass 198 7.1 i

1 275 1 10.0 - 30.0% of mass 198 18.2
365 Greater than 1.00% of mass 198 1 1.71 i

1 441 Present, but less than mass 443 1 6.7
1 442 1 Greater than 40.0% of Mass 198 1 49.4
1 443 1 17.0 - 23.0% of mass 442 I 9.5( 19.)2

I-V.alue is % mass 692-Value is % mass 442

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS:

f LAB I LAB DATE 1 TIME
f SAMPLE ID 1 FILE ID 1 ANALYZED I ANALYZED

01 80 ug/mi BNA STD i >$0561 l1/21/88 1 15:40 1
021 88092881 AC Iml + IS I >$0562 i 1/21/88 i 16:42
031 88092081BN 1ml + IS >$0563 i 11/21188 1 17:41
04; 88081939-2378 RE-EX I >S0564 1 11/21/88 1 18:40
05: 88081939 REX Iml +15 i >50565 i 11/21/88 i 19:39 1
06: 88081968 REX lml +IS I >S0566 : 11/21/88 1 20:39
071 880E1970 REX Iml +IS I >S0S67 1 11/21/88 21:39 1
081 88081971 REX Iml +IS I >S0568 i 11/21/88 i 22:38
09 88081975 REX Iml +IS I >S0569 1 11/21/88 1 23:37
10: 880282374 REX Iml +IS 1 >$0570 i 11/22/88 1 0:36 fl
)1! 88082378 REX lml qUS 1 >S0571 1 /22/88 135 :S
1 ' 88082296 REX 1m! +IS 1 >S0572 1 11/2188 1 2:351J\
13: _ _ _ _ _I
14; _ _ _ _ _ _ _

17 1 _ I I II

page 1 of I
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2_llI_____l___Ift___I__lll I I



rI*.. ;TP.1Z1 50 ng DFTPP .,zn 8
E6.PI 100 NRM in.

Ifp R? ±O 24 e Q 3f .36 4249
198

j100- -C00

..:- 90

7C. 70

: 7 44 .
t0 ,* -50

/ 127 255

.1c 40

I-* 275I ',H" / .0

10 1'1 14i 9 /II ~ 334 365

-I60 120 160 200 ±40 20 '0 4

16,0* 3o.600U 4 00 440

ri]e: )2I21 Scar : 82 Rebn, tine: 1.98

n/: mt u!z Irnt. /z Int, M/ Int. /z Int,

91,10 3.78 91.10 .866 12815 2.868 181.05 1.064 229.10 .758
19.00 .722 92.10 .776 129.05 16.501 185.05 1.389 212.10 .619
50.10 13.258 93.00 3.821 130.05 1.016186.,05 9.722 244.20 8.550
51.10 13.639 95.80 )11 133.95 .379 187.05 2.706 245.10 1.06
52.10 3.030 97,10 .469 135.05 1.768 192,05 1.061 216.10 .938
S.10 .722 98.10 2.315 137.15 .740 196,10 3.193 255.10 39,051
56.10 2.074 99.10 2.471 141.05 1.87£ 198.10 100,000 256.10 6.439
57.10 1.726 100.90 1.918 111.95 .667 199.10 7,107 258,00 2.128
61.10 .559 103.10 .866 M305 .649 201.60 .613 265.10 .685
62.20 .577 10410 .96 14.S 1.136 204,00 1.91 273.10 1,190
£3.00 1.623 105.00 1.118 18.05 2.110 201.20 1.966 27415 3.301
65.20 .830 107.10 10.335 151.05 .433 205.10 4.203 275.15 18.236
65.00 55.375 108.10 1.948 155.15 .992 206.10 18,579 276.05 2.922
I73,l .031 10B.5 .603 156.05 1.263 707.10 .076 277.05 1,497
71.20 3.824 110.00 30.032 160.05 .559 211.20 .881 281.15 S7?
75.10 6.079 111.10 C19 166.05 .5l 217,10 5.141 296.05 .99
76.10 2.633 111.80 .415 167,05 3.878 218.00 .407 331.05 685
77.1 46,7117 116.10 .884 168.05 1.822 221.00 6,187 365.10 1.7M
78.10 2.688 117.00 4.924 174,1 .758 223.10 1.299 372.20 .613
79.10 2.17 122.15 .830 175.05 1.0280 221.10 10.2$ 423.20 2,561
80.10 2,814 1227.95 1.136 176.15 .722 275.10 2.309 441.25 6.728
81.10 3.860 124.05 .577 179.05 2.850 227.10 3,355 412.25 19.369

,1.0.010 127.05 M



88
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

Lab NaMe: Engineering Science Contract: ....... .

Lab Code: - Case No.: SAS No.: _ 08 No.:

Lab File ID (Standard): >S0561 Date Analyzed:1l/21/88

Instrument ID: 70 I Time Analyzed: 15:40

ISI(DC8) I I 1S2(NPT) 1 1 IS3(ANT) 1 1
AREA tI RT I AREA #1 "RT1 AREA #I RT I

12 HOUR STO! 92801. I 9.121 308578. 1 12.741 203487. 1 18.211

1 UPPER LIMIT! 185602. i 617156. 1 1 406974. 1

1 LOWER LIMIT! 46400. 1 1 IS4289. 1 101743. 1

SAMPLE 1 1 i
NO. ! I I I

01188092881 AC! 16804.*! 9.111 6244G.*1 12.82! 43508.*! 18.211
0218802881 SN 81069. 1 9.101 287886. : 12.72! 160990. 1 18.20!
03188081939-237 74856. I 9.091 284529. I 12.691 172575. 1 18.181
04189081939 REX! 74614. 1 9.091 278247. 1 12.691 157023. I 18.191
05!88081968 REX! 74006. I 9.091 271774. 1 12.701 145358. 1 18.181
06:88081970 REX! 76251. I 9.09: 270569. 1 12.70! 158620. 1 18.181
07:88061971 REX! 71196. ! 9.08! 288905. 1 12.69! 149113. I 18.18!
08189081975 REX! 70587. 1 9.09! 265719. 1 12.70! 147292. I 18.18!
09188082374 REX! 73017. I 9.091 277643. : 12.671 150867. 1 18.18.1
10188081373 REX! 69175. 1 9.101 259891. ! 12.69! 139193. 1 18.17!
11!88082296 REX! 74558. ! 9.10! 268047. ! 12.69! 105499. 1 18.19!
12! 1 I 1 I ' _

171
14!1 _ _ _ _ _ _ _ ' ___ __ _ _ ___ __ _ _ __

Is!_

15!1___________ _________ , ' I__1 __________ ! ______ __________ _____

16! _ __ _ __ _ _ ' _ _1 _ _ I ___ ___

17 1I I I I I I

201 _______ ________I ____ I _ ______I _____I _ ______I ____

211 ! I _ _ _
2,2 II I I I I I

ISI (OB) - 1,4-Dichlorobenzene-d4 UPPER LIMIT - + 100%
IS2 (NPT) - Naphthalene-d8 of internal stansard area,
153 (ANT) - Acenaphthene-d8 LOWER LIMIT a - 50%

of internal standard area.

# Column used to flag internal standard area values with an asterisk

-page 1 of I
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l 8C
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

Lab Name:Engineering Science Contract:

Lab Code: ESOI Case No.: SAS No.: SOS No.:

Lab File ID (Standard): >S0561 Date Analyzed:11/21/88

Instrument ID: 70 1 Time Analyzed: 15:40

•. .

I IS4(PHN) I 1 ISS(CRY) 1 1 IS3(PRY) I
1 AREA 4'1 RT 1 AREA #1 RT 1 AREA #: RT 1

12 HOUR STOI 335083. 1 22.841 238128. 1 31.311 162207. 1 37.29:
i .. . . . .I .. . ." = I .. . l= = = =

I UPPER LIMIT! 670166. 1 1 476256. 1 1 324414. 1

I LOWER LIMIT! 167541. 1 1 119064. 1 1 81103. i

I EPA SAMPLE I i i
I NO. ... .. ..-- -. .I.. ... ...- ' =

01188092881 AC I 78082.*1 22.881 63509.*! 31.301 35104.*! 37.301

02186092881 8N 1 245988. 1 22.851 173881. 1 31.291 101083. 1 37.301
03169C81939-2371 277500. 1 22.841 205285. 1 31.281 139483. 1 37.261
04188081939 REXI 252543. 1 22.631 177430. 1 31.271 104808. l 37.26:

05188081968 REXI 232911. 1 22.84: !61159. 1 31.281 100673. 1 37.271
06188081970 REX! 240973. 1 22.851 160901. 1 31.2 81 101255. ! 37.27
07188081971 REXI 231964. 1 22.841 161526. 31.271 102059. 1 37.26:I 08188081975 REX! 231079. 1 22.841 159796. 1 31.27l 97691. 1 37.261
09188082374 REXI 231793. 1 22.831 159643. 1 31.271 94244. 1 37.271
10188082Z73 REXI 230468. 1 22.851 162546. 31.27: 105150. 1 37.27:

1118082296 REXI 229175. 1 22.851 1I4497.*I 31.291 S60S.* 37.36:

1I.131 ___________ ________ I I____ _________ ______1_______ ____

151 - _ _ _ _ _:_ _ _ _ _ _ _ _ _ _ I __ _ _ _ I __ __

16!

17I I I I
_____I_______ ________ I _ ______ I _____ I________I ____

191 I__ ' I I 1
201_ 1 _ 1 _ 1
21I I I

-~i I ______ I ______ _________ I ______ I _________ ____

1S4 (PHN) = Pi enanthrene-dlO UPPER LIMIT + 100%
IS5 (CRYi = Chrysene-d12 of internal stansard area.

1S6 (PRY) = Ferylene-d12 LOWER LIMIT - 50%
of internal standard area.

4 C1lumn used to flao internal atandard area values with an anstepil

page I of I
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1@5e No. IM S65 Contractor [ngineering Scien Cntract No~. 9999%99

Jnfrv st t TO 11 DaIe / lime 1/6/8 9-3?

I ~ ~ ~ t 10I )MOL6~:0D [Nia PrIelse Authorized 6 1: ___

!!!s than Z.01~ of m2SS 69 0.0 ) .0)!
j ~. V" .Of M J -

1!5!o t1N20 1. G of ' so 193 0,6CI2"I6
iS: p.4i 5 relative aburldinc- 00, o) P f

77 0 H.ilcl.95 -6o

a rt .2,1 1 ' s' o 1-.as .SP[I Y
z to~f bu t Ico s .1  r r-- iri V:

l~:~ t~ t . ' of ma- 19 P 51 or
17.0 ?- 23 of~n ii 0.16 f,2)
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IJ

, ' I rI t

1Q 

4

Mi I.t M I int ftZ

- , .E1A

5AO 110,7 57 21¢, 2

I l; 1i t¢

v.6 i.: o . 2e HMS 1 AN0 . 193.50 .56 254.9 3.201
LJO.10 ~ ,1 ThI03 1,193 19O.,% 2,910 190.60 .57R 251.03 .020

1 . 1.&0 3I 1 . 89 , 191.95 .676 192,00 .537 252.90 .093

4"20 .351 56.10 .719 1S4.9S .310 19S.00 2.781 Z55.90 5.970
ED.tg !3.01 97.10 .711 196,S5 1,235 197.90 100.000 257.00 ,318
p.10 3,3935 98,0 3,490 17.95 1.966 198.90 6,877 257,90 1.931
52,0 !C 939 93,00 2,889 1P. 5 .371 199.90 56B 265.00 'B7
? .29 91.90 .903 ISI.16 .AS6 201.00 ,J03 272.90 1.296

S1.00 .15; RIMO 1.637 ISMS9 .937 201.58 .19? 279.,00 3.359
5320o L.311 i 0: -10 .0K5 13.5 K .ASO 203,9s 2.386 275,00 21.907
5.CS 2,165 103.00 .6. 154.95 . .653 209.95 .11S 276,00 2.79
5?,03 4.577 103.30 .911 I5;05 1,88 206.9s 17,808 276.05 1.217

57.95 .191 1.90i, 1.212 157.I .319 206.9S 302 78U,95 ,352

52.03 .099 IOLCO ,96S6 11.95 .3 2 207.95 05 282.9s A0
I9.S ,32 107.Ou 11.815 159,95 ,653 208.95 .221 295.95 9,986

63,03 2,14 10.00 .Lst 161.0S .930 210.1s .A09 296.95 .A09
6.95 .099 110.00 32.317 161A95 287 2103S .329 302.95 .65

65,0 1 .53 111,00 97 169.95 .988 210.5 .761 322.90 .7SS

605 ,479 112,00 ,58 16.95 .606 21s.85 297 32,90 .25
Ell"5 68.335 113.00 .272 166.90 3,279 216,95 ,99M 326,50 ,01
70.5 ,789 116.00 .850 168.00 1,536 217.9S .672 339.00 .81
71,9S .05t 117,00 7,399 11H,90 .33 210.96 .S91 31,BS .287

7.0S 1.033 11,00 51 171.90 .272 2209S S,.21 352.9S .221

79.05 9.29 122,00 .SS9 172.90 .155 122.85 3 353.8M .39S

7.9S 7,890 123,00 ,.58 17A0 ,20 220.I 9,77131.95s 1,91

76.25 2.419 124A0 6506 176.00 1. 39 MIS.9 ZM17 370S9 3631
?.O 0 f6 99.721.00 'm9 175.90 '385 226.9 mil9 901.90 .299i 1



2.878 127.00 2,089 177.0 ,658 22?.85 .A0N 102.90 .202
?70% 3.76? 126,00 3.396 177.80 .291 228.95 .e50 120.90 .521
79.?S 25R8 129.00 19.927 17B,90 2.917 230.9S .MA9 123.0, 1.671

PASL 1.087 129.95 1.827 1RMO0 1.203 231.85 .169 123.95 .921
8?.05 1.080 130.95 .883 180.90 1.029 21.90 .A13 116.95 11.916
El.F I.50 132.95 207 185.0 I.27 23.90 8.83 11.9S 91.512
P.05 .198 133,95 .662 186.00 10.565 25.00 1,297 1W2.95 16,906
-s.K5 .869 131.95 1,823 187,00 3,133 215.90 1,325 11395 1.550
B6.05 I.06 135.5 6G

2". 22
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I

Fils 1 D .' . 197.7-198.7 afriiv.-ONG DFTPP
EIP
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400C0
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litle: 1 62S RCID RHD BAS[/EU RLS 4 [LPH[H0L,DHS'P&-HO?+.[PH
Calibrated: 81013 01:31

(hea Stand3rd WeLa File: )(5963
Injection he: 881016 10:01

Compound RF 10iff Cahb Mh

-ii.ron-0!-rth- Inin! 1.210N 3 1.25309 1.08 Rverage

:-fIuorv;,h'r.n 1.1912 1,6850 3,8 raer ge
I .sI 17. 1UI t~ I. t I. 37 1 .2? R eIr a

F,, 1,70209 I.76693 .22 Average

Ph1nol-d ,35170 1,22738 g.4 8verage
nIII ir ?.7i553 .787M7 5.53 Pvtra;e

, 320? I. 37S3B .13 Rverae

SIS51.51101 M 414 Rverage

hp:v, ( :IDIJ; Average
en , + .G94 62sI0 9.7? Average

I.-hF e:en 1.1 179 1.4.567 2.33 Fvwrge
. h1 11 I .23 2 I. 1 316 ,6 R'eragt

L59 1142 .69 Rvta~e (Co:[(?00)
, c I . .... ,f.. . 2.35722 2,.803 13.69 Averag

'rt: ' n-FrcpI ' i:l 1 3r, c 1 3 IO OSil L. AV, 6 1e
.7DOS. .6730 3.18 Rvrera

1 3 t, 31 3.01 Rvtra~t
* 4933 .53795 6.,72 Avera;
.20 .253 11,54 AIer q
6,720 , 9)00 14.21 AVerage

c ' icrc hot !, eBh AL .5 2242 . 2'14 6.5 Average

* 43 2 .46 5.31 .. ger

1. .. ilA4r
,:O;klroho, .53135 ,52309 t.11 8Leree

Tic9 I3 5r73 IAvrae

,.9196 .953? 3,22 R'eragI
!'I~ c :!ne.3)(G!i 40 SO 21.8 BiR-erage

a 7 3 It..126S2 .17077 S-73 Awage
Ph , 1 2831 .29660 1.29 v IragI

-~ 1~;~t~ *' . SIPES596 .73 Plerag
SI anl d 1 t ,f it7B , 31S5? S.20 Averare

'4, iI c r %eo1 , 3 22 , 34822 7.82 nveragI
1 ,5-hi e l <r; 1i .495.9 .Av292 6.89 8veraie

1.26699 1.0773 1.97 A'erage

1.24653 1.10567 II,.0 Average
.63129 .659S 2.32 verag

DI M! t t h- l o a 1.,3033 1.2669 1.78 R'er ae

,-f IrClDlune .31 16 .37232 17,02 verage

1FF P z F~tcr froi dailv sandard file at 60.0 D rg'L

Ff F.,'r-! ron e Factor from Initial [elibtation

I . (ifferec e frc m or igi o average or curve

pav I o 3 2304



Calibration Chec Report

ltle: 0625 A6ID 8Rho i 1ALS P L - - f
Calibrated: 061013 0:31

Ched. Standard Data mile: )f593
Injection line: B81026 10:0

Compound pr RF 1Oiff [aib meth
........ .... ..... ... °°......... ... ....... ....... .. ...... ,..

ficensphillilne 1.6j820 1,13811 13,27 Average

3-Hitroa,.line .63702 .67001 U,3 Rverage
2,i-O(nirophenol .05753 .0G652 6ISM Average

Rcenaphthere 1.12G4 ,9394G 16.60 Average
Diben-ofuran 1.S020i 1.19128 '.S2 Average

Z,.Dinltrotoluene .32099 .38231 19.1, Rverage

4-Mitrophenol .1B125 .21H96 16.67 Average
Fluorene 1.09332 1,07233 1.92 Average

lethvlphthalate 1.32351 1.1680 11.72 Average
i-[hloropheny-phen, ether .10211 .060 IS.78 Averaeo
l-6itroaniline .27195 .38020 38.28 Average

2,1,6'Iribropheno] .11218 .20711 15.88 Aeragt

1,2-0iphenylhdranne Average

- . .- CAverage

- t- Average

6 O-]Je--H- Rverae

R!-tahlcr - R verage
Aldrin " Rveraq!

H itro!odphenyn!aine .4!903 .43629 3.01 Average

4,-D n!r M-ehvlphenol .06606 - Average

i-romophr~v!- rhenvleth er .22973 .21513 6.21 Average
e adh orcbenz eni .28768 .31794 10.52 Average

Fen t h Ir ceno] 11390 .10677 1.51 Average

Phen!.Ihrene 1,07960 1.01M19 S.91 Averag!

Rnthracer 1,13331 1.0372N 3,19 Average

Oin -tvlph the]ate 1.717%6 1,83785 7.01 Average

1,4'- i btrobiphenvl - - - Average
Iuoranthene 1.17568 1,10131 6.07 Average

Heptachor (pD,1de Average

Endosu)(an I Average
4,I'-00[ Average
DieIdrir ' r Average

(ndrin Average

i ,.i - - Average

(ndtsulfan NI Average

[ndin Rldehy;de Averake

,4'-01 Average

(ndosulfan Sulfate Average

Dibulvlchlorendate Average

Pr Pesponse ractor from daily standard file at £0.00 ng/l

Pr Average Feoponse ractor from Initial CalibrationIOiff • 2 Difference frm original average or curve

Pale 2 235



Calibration Cher. Peport

hie: 0 2S ACI AND ORSL/[UIURALS, 1fPH[NOL,OHMSPr£-flO2-i-h[FH
Calibrated: 81013 01:31

Check Standard Data file: )f5963

Injeclion line: 81026 10:04

Conpaund r r zOiff calib imeth

.0377S .17676 368.27 Averae

FI'reW 1 .6561 .18.3 Average
1erphenyI-dl 1.096? 1.29902 I, A Ru erage

SuvlbnzvIphthalate 1,15037 1. 13523 21.70 Average

3 3'-D idh!~rc~n:idin .12930 .25ilS t9.eg Average

[rye 1.01423 1.03753 2,30 'er'age

1,03006 1.24137 13.80 Avereof

b~s2-hyh~1?hta~~e 1,312V7 1,70833 31.7Z flvet'ai e0!-n-ociVlphz ae 3,72331 1.3500R 16.83 Averae

S-nzwe)Prent 1,.27011 l.2351i 2.78 Average
Btn- olb)Fiuoranthene I.iS902 1.59S0 ?,12 flverage-

Indwn(l,,2, 'cd)Pvrirni .951 3 ,BSii 3,27 Average
0iben:e'o,h)Rnthrcent ,7B%5 .1567 3,23 Ruerage

Benvo(Jfurrrdn 1.51900 1,20932 20.39 Rvura;t

Benzo(o,h,0)FerIere .7SBO .73755 1.11 Averag!

I

I
I
I

Fr Fewpn~e rcilor from daliv :tondard file at 60,00 ng/l

Fr A verage Fisponse ra:tor rron Initial Calibration

I - I Dh(ferenc! from original average or curve

I

I

Pa o



SE4"QOLATILE INTERAL STAN DAa.D AR-EA SUM.M.AR Y

Lab Name:______________ Contract: jfZ

Lab Code: Case No.: SAS No.: _ No.

Sample No. (Standard): Date Analyzed:

Lab File ID (Standard): Time Analyzed: _

Instruament iD: _

JISI(DCB) l  !IS2(NPT) IS3(ANT) I
AR:- : I RT I AEA # ?T AEA t R.-

------------------==I:= =---- = ......

- I -PT

1I SD__I 6'Y L(- .... C.L i ,?J -1 ......

- D _ SiP E I I 1 - - 1- 1

I o. c I I
I--------------- -- -

Iz _L3WE9 , ,< I: 9 ,.- /!S' I/-I, i_-__._.__

oI
III 7A P E1IIII

NO. I I Ii

021' A/?

051 3 ! _____1_

041_ ?.C'=1, Dc~rbna d -.'V_. LIMI Y7 '9 10-

0.51 ______________ 1 Y. _______ I Z_________ f2 Y______ 62 2__________ 1 _______ I

1,i 2 4I-' Ac na h 'oh en e- UPPER LIMIT - -4. - OC c'-

: internal standard a'tea.

- C l ':.,,n us d t : aq int rna ! standard ai-ea v al, es w -.Ih  a. ast er is k-

_ _ _ _ _ _ _ _ _ _ _ _ __--_ _ __- I,_ _ _/_

I Q_
07016E _

I ________________________ I______________________I ______________ i _____________________ I ______________ ______________________ ____________



S--*Y.VOLATILE I14TER14hL STAViDApJD ARZA SU1<-,,.YR

Lab Name: n,41ic Contract:_____

Lab Code: _____ Case N4o.: ____ SAS No.: ____ o.: _ __

Samnple No. (Standard) : ______Date Analyzed: ____

Lab File ID(Standard): ________Time Analyzed: ____

Instrument I0:

I Is 4(PHN) I I5(?Y)fS4(pRY)

A.RE P1 T ARE-4-1 R T APEA ~ RT

--D
~ C'2 ILy;-lLf1 2J7 ycRC

02~~~~~~; a,'~'2 2q.~ IaSI /S ~ 9 I 22 -?0 19'
:Z _ 2L2SL251(22L 9U kL~
__ __ __ _ I__ __ _ __.1 __ _ __ __ __ _ __L_ __ _ __ I _J_

_ _ _ _ _ _ _ _ _ I _ _ _ _ I*1_ _ _ _ I _ _ _

05.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ I _ _ _ _ _ _ _ _ _ _ _ I _ _ _ _ _ _ _4_

_________ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 1 0__ _ _ _ _ _I_ _ _ __ _ _ _ _ _ _ _ _ _ _ _

____________~~ ta n C* 2__ __ _ _ r_ _ a__re_-a

I. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ " 'K_______ T_____ 'A_______ _____ ________ _____

________________________C_ r______ n a_______ I_______ _____________ ar ea.__________ ________

u _ _ _ _ I_ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _

-.-----.-.*---- - - ______23 0 8________



6CMS TUNING RHO IIRSS CALIBRATION

Oerafluorotrlphenylphosphine (OFIP?)

[ CaseHo. 123156 Contractor Engineerlng Scien Contract No. 99999999

Instruent 10 I1 Date / line 11/07/88 11:36

Lab 10 )0D10?1103 Data Release Ruthorized By:

4.1 i ION ABUNDANCE CRITERIA i IRELRIU ARBUHORHE

1 S1 30.0 - 60.0 of nass 198 S3.88 OK
1 68 1 less than 2.0? of nass 69 0.000K (0.00) 11

69 1 mass 69 relative abundance 1 69,21
1 70 1 less than 2.0? of mass 69 1 .6S OK (.9336) I1
112? 1 40.0 - 60.0? of mass 198 1 3.91 OK
1197 1 less than 1.0X of mass 198 I 0.00 OK
1 198 1 base peak, 1OOX relatiue abundance I 100.00 OK i
1 199 1 50 - 9.01 of nass 198 6.11 OK
1 275 1 10.0 - 30.0? of mass 198 i 18.06 OK
1 365 I oreater than 1.00? of eass 198 1.38 OK
i W i present, but less than neass 443 9.24 OK
W 44Z I oreater than 40.0? of mass 198 6S.21 OK

1 M 1 17.0 - 23.0? oi nass 442 1 12.36 OK (18.95) 12 i

THIS PERFORMARHCE TUN[ RPFLIES 10 IE 11 -Ualue in parenthesis is I nass 69.
rOLLOUING SM1PLES, BLRHKS RHO STRHORROS. 12 -Ualue in parenthesis is I mess W 2.

S- S_ IPI TO _ LAB. 10 I3ORTE OFRHRLYSIS. I_nT I[.OFRHRLVsiS_ i
150 no OFIPP I_ )0IO?_ _ _ 1 11/07/88 1 11:36
Ik L sJ ! -F / 1/1' ,5:o;I ?h, = /- " I '!T".I

L

-i W{4.2 L ________w< -0% - A 'ekC

2 ro7 u ?/85
2 30



File 0D11? 50 ng DTPP Scan 26
apt. b 150 100 NRII 4 .33

e0. so
69

CL ~44P-

60, 60
77

2 5

40 \"40

lei/

10 141 296 LieI/ t ,'/35
i I _ _ _ I II . . " . . . . . . .i. l. . l ! ' 

,
"

50 100 150 200 E50 390 350 400

mie: )01107 Scap 1: 26 Retn. tine: 1.33

A/Z Int. n/z Int. t/z Int. A/z Int. /z Int.
..... o...... ... ....... .............----- .......... .... o.......

1,00 1.553 91.05 .479 110.90 2.157 187.05 2.970 252.85 .208
2.20 .198 95.05 .959 142.00 .64 187.95 .396 253.85 .229
43.10 1.980 95.9 .64 143.00 .615 188.9S .813 251.95 3S.026
44.00 S.523 97.05 .782 141.00 .125 191.05 .333 2S5.95 4.910
50.00 13.610 9.95 4.293 146.00 .333 191.95 1,000 257.15 .469
51.00 53.87? 98.95 3.220 147.00 1.292 193.0S 1,012 257.95 170
52.00 2.730 99.9S .302 147.90 1.386 195.9S 2,386 259.05 .292
53.00 .459 100.95 1.990 14H9.10 ,594 197.90 100.000 265.05 .667
54.00 .271 103,05 .761 151.00 .323 198.90 -6.107 272.15 .167
S.10 2.459 103.95 1.198 151.70 .219 199.90 .417 272.95 1.198
56.10 2.241 101.95 1.108 152.90 .719 201.60 .542 274,05 2.730

57.10 6.086 106.95 12.245 153.95 .552 203.00 .500 2?.95 18.060
58.00 .169 107.95 1617 154.95 1.376 203.90 2.491 276,05 1.928
60.00 .594 108.95 .823 155.95 1.688 204.90 3.950 2?7.05 1.063
61.00 .'011 109.90 33.118 157,05 .127 206.00 17.507 277.95 .177

62.10 .771 110.90 5.002 158.05 .594 207.00 3.315 281.05 .219
63.00 1.990 111.80 .646 159.95 .584 208.00 .698 296,00 3,804
4.10 .333 113.00 .333 160.95 1.063 209.00 .365 296.90 .591

65.10 1.209 115.00 .250 161.75 .177 209.90 .323 302.90 417
66.95 .552J15.90 .802 161.95 .18 211.00 .740 303.90 .115
68.95 69.206 116.90 6.836 163.95 .125 211.80 ,271 314.80 .30Z
70.0S .616 117.90 .584 164.85 .677 216.00 .531 316,10 .198
71.05 1.198 119.00 .438 165.95 .616 216.90 4.3?7 323,00 1.323
73.05 1.553 120.00 .219 167.05 3.001 217.80 .563 326.70 .146
74,05 4.867 120.70 .156 167.85 1.105 221.00 4.835 333.95 .677
74.95 8.106 122.00 .771 160.85 .3Si 222.90 .771 331.95 .208
77.05 48.166 122,90 1.251 170.85 .2502Z4.00 8,962 310.85 .188
78.05 3,005 123.90 .552 171.9S .41? 225.00- 2.334 315.9 .16?
78,9S 3.877 124.90 .698 172.9 .604 226.10 .333 3S.8 .37 23 0
8O0 3.08S 126.90 43,914 173.95 .782 226.90 3.345 35. .281
... .. . .. . . . ... ...- ..



M8.S 1.28Z 128.90 20.010 175.95 .688 220.90 1.011 355.05 .108
-8305 1.480 129.90 1.501 176.8S .186 230,80 .219 365.0S 1.376
S84.0 .667 131,00 .823 177,85 .J33 231.90 .140 371.90 .511
05.OS 1k334132.00 .438 178.05 2.626 236.90 .250 420.85 .42?
S 95.S 1.03 133.00 ?.7 1?79.9 1.688 238.90 .167 422,95 3.55466.QS A 7. 3 90 .438-180.9S .97 210.00 .198 423.9S .636
HA, S .209 13S.90 .782 IOM.S .396-243.9S ?.128 iiMS0 6S.215

S90.9S .91? 137.00 3S?7 183.9S .2?1 24S.05 1.136 W4.9S 12,3S9

91.9S IJOS 137.90 .323184.9S 1.2?1 24S 1.23044i.9S 1.170
S92,.9; S.471 139.00 .17? 165.9S IO.lso 248.9S .311

i

t

I

I

I:

!U



~Continuing Calibration Check

NHSL Copounds

late go: Calibration DCte: 11/07/88

Contractor: line: IS:OS

Contract No: Laboratory I0: )6116
............ o.o..... .. °..o....o..........

Instrument 1: Initial-Calibration Date: 10/138r

fMiniium Rr for SPCC is Maximm X Off for CCC is X

Conpound RF Rr Thiff CCC SPCC

H-Hitroso-Dimeet ine 1.21043 1.08163 1280
2-fluoroohenol 1,41912-1,43506 1.12
bis(2-Chloroethvy)ether 1,4173? 1,31603 ?,15
Phenol 1,78209 1.73300 2,75 '
Phenol-dS 1.35170 1,51823 1H.29
Roiline ,71553 53219 28,62
2-Chlorophenol 1.32089 1.38633 4.95
1.3-0ichlorobenzene 1,51101 1.56259 3.I
1,4-Oichlorobenzene 1,51574 1,53092 1.00 'B!8ezy] Chloride -

Benzvl hlcoho .56911 ,41059 27,90
1 .2-06ctwbenzen! S1.51?9 1,5812? 8.92

1,42392 1,33571 6,20
3-8-4-th'lpheno] 1,58422 1.411 10.84
bis(2-chlorosopropvl)[ther 2.35722 2,53136 7,39
H-Hitroso-Oi-n-Propylnine 1,13410 1.30576 1511
Heyarhloroethane ?.OS6 .71417 1,91
gibrwochloropropane
Kitrobenzee ,56683 ,Siff 3,21
Nitrobenzene-dS '49938 ,51302 2.73
2-Nitropheno] .22040 .24161 9,63 *
Isophorone .8720? .90814 1.17
bis(2-thlooethow)'ethlne. .58210 .62186 6.7?
2.1-i.eelovIhenol .10862 .11691 2,03
Benzoic Rcid .29595 .31925 7,8?
2.4-Ozchloroph.nol .53135 51710 2,68 *

1.2-lrichlorobenzene .31739 .33911 6.84

vhtelere ,98196 1,01280 3,14
4-(hloroanilIne .33116 .33220 31
Nexachlorobutedlenz .18652 .19704 5,61
4-Chloro-3-Methylphenol .28631 .31516 10.18
2-Methtlnapht4]ene 54468 .56122 3.01

R Resoonse factor from daily standard file at 60.0 mg/L

Rr - Rverage esponse Factor from Initial Calibration Forn UI

1Oiff - I Oifference from original average or curve

[CC - Calibration Check Compounds (t) SPC System Performance Chec O "'nds ('0)

forn U1I Page I of 3

2312



Continuing Calibration Check

Cast No: Calibration Date: 11/07/8

Contractor: lime., 1I:0

Contract 4~o: Laboratory 10' Xt6116.. ...... .....
Instrumient 10: Initial Calibration Date: 10/13/81

Mlinimum~ RF for SPCC is Maximum X Diff for CCC is I

tOolond Rr Rr Oiff aC spcc

Hexachlorocvclopentadiene .33289 .27629 17.00
2.6-lrichlo.tophenol '3229t .38149 18.12
2.4,5-frichlorophenol .49t39 .15812 7.52
2zFhuorobihet-'l 1126699 1119734 5.50
2-Chloronaphthalene 1.24653 1U1802 2.29
2-Hitroawilipe 163129 159899 5.12
0imethylphtbl1ate 1.33033 113SS90 1.92
2.6-Dinltrotoluene 131816 X3971 13.06
Rcenaphthylene 1.69820 1.57693 1.90
3-Nitroanilipe .63702 S59S93 6.59
ZA-Dinitrophenol .075 .06628 I121
Rcenaphthene 1,126411,1766 1,0
Dibenzofvan 1,50201 1.50669 .31
2 10:nitroteluene .32099 .339i1 5.75

-Nitrophtnol .18,12S .17321 59
fluorept 1.09332 1.10111 .99
0:ethylth1ate 1.323S1 1.27372 3,76
I-Chlorophtn..'1-Phenvlethor .48211 .46318 3.93
WiNtroanilip! .2709S .28139 2.31
2.6iribranophonol .1028 .21269 19,59
1 ,2-0:henylhydrazine-
Olph5aBiC-

L Beta-BKC -

Oelta-8HC
Heptachlor- -

Oldrin -

N-NtrosodioenvIaiine .14W8 X1132 1,78[ 1.6-Dinitro-2-lethvphenol .98606 -

I-St wOpenyl-*hnyl ether .229?9 .26039 13.32
Heiachlorobenzene .28768 .33174 1S.31
fentachlorophem1 .11390 .138"2 21.87

Rr Response ractor from daily standard file at 60.00 mg/L

er - Rverag*e Response factor from Initial Calibration rorm UI

10ift - I Differtee from orloinal average or curve

CECC alibration Check Compounds () SPCC -System Performance Chek Compounds (no~)

[form U11 Not 2 of 3

213



Conht ik Calibration Check

Case Noi Calibration Date: 11/07188

Contractor: Tine: 15:05

Contract No: Laboratory ID: )[6116

Instrument 10: Initial Calibration Date: 10/13/6

Minimu RF for SPEC is tlainnu X Off for CCC is I

Compound Rr RF Oiff CCC SPC
............................. ...... .... ....... .. .. ..°

Phenanthrene 1107960 1.00S91 .6183
Anthracerte i.13331 1.07579 S,8N
Di n-Butvlha lete 1,71745 1,82978 6,64
1.1'-Dibronobiphenwl - -

Fluoranthene 1,17568.01217 11,36 '
Nepta.hlor (powide
Endosulfan I

Oieldrmn
[ndrin
1.4'-00P--

Endosulfan I1
[ndrin Rldehvde
1,4'-00T-

[ndosulfan S5Ilate
Oibutylchlorendte
Benzidine .03775 .0006S 98.28
Porene 1.65617 1.56131 6.35
Terphenyl-dil 1.09647 t1441 1,17
Jtvlbe.nzylpht[alate 1.1509? 1.18772 3.19

3.3'-ichlorobenzidine .12990 .22692 71,69
Chrvsene 1.0112 .980 1.5S
Benzo(a)RnthraCene 1.09006 1.12008 2.76

biW(2-CthYlhextl)Phthalate 1.3421? 1.47029 9.52
Or-n-octylphthalate 3TZ31 3.08273 17,20 *
BnPzo(a)Pyre.e 1.27071 1.22065 3.91 *
Fenzo(bOFluoranthene 1,18902 1.6811 13,12
Inden tl .2.3-cdiPvrene .02543 .59967 27,35
i.be.nzo(ah)ARnhracene .78966 .99501 26.01

BeozoW)rlusranthene 1.61900 .92950 38.81
Benzo(gh.i)Perylene .71S80 1,0013 31,28

r - Pesponse Factor from daily standard file at 600 mol

Rf - Average Refponse Factor fron Initial Calibration Forn UI

10iff - I Difference from original average or curve

CCC - Calibration Check Compounds (.} SPCC - System Performance Check Compounds (')

rorm VII Page 3 of 3
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8B
SEMIVOLATILE INTERNAL STANDARD AREA SUMRY

Lab Name: Contract:

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

EPA Sample No. (Standard): _ _Date Analyzed:

Lab File ID (Standard): Time Analyzed:

Instrument ID:

IJISl(DCB) I. IS2(NPT) I JIS3(ANT) I
I AREA #1..RT I AREA #1 RT I AREA *1 RT

12 HOUR
I STD i l_ _ _ _ _ _ _ _ _ _ _ _ _ _

4UPPER

ILIMIT__I(1J)'7 I it61~ 9?'~
LOWER

ILIMIT__I 2I 1/ I ll~ 7 I

JEPA SAMPLEI
1 NO.

02I - -!j J I I II
021 94,,,i t5/-..j . . /o,?A"-. I/LL2 o .?, I /1' /10/" 031 ,/Y.&...! t1oJ2 I L, 1 I '9/'o Ill-. ' ,L: Ld6.' I /4,.'O I
041N AjS,"I 2' 1 S2t / J ,12 I1 1-I2-3L VI/-*?
051 Sl 2l..1;Z -.. .q 292/1? I/.- _". ,- I
061 M .4l i ' I I 1 '7 YV I. I _. l. .1 56 2 1 (Z V&,-i ,

0 71 ;j.dc- II 1 1T h1. I./ , / I .'I .

081WI . 5b I ,- __a/___-- ID- ____ I ~Io _901 ,,_ AL, I 1_ _ ._ ?A ... 1 .X-0/ .. _VI 21-3" 1/ i <'_ _ 1 /; 9_--_' I_1
151 _ L,_ A ,,_ 1 I N _, V_0 I -.I/ _I?. I t- N. & I -____ _ i(, .__ _g IV 181 1 _____ _.__ 2___1_ _ D _,_. I__/____ I ___-_ I a-'?_l .I _I

12 01 q -2___________ I-V _____________ I 1_______ 1.1_______6 ___________I_____

13 1 _ _..._

201I,

L221 1,I I ___
ISl (DCB) = 1,4-Dichlorobenzene-d4 UPPER LIMIT = + 100% of
182 (NPT) = Naphthalene-d8 internal standard area.

1 IS3 (ANT) - Acenaphthene-d8 LOWER LIMIT - - 50% of
internal standard area.

[ # Colut.n used to flag internal standard area'values with an asterisk

page _ of .II 4t,31 5 FOP14 VIII SV-1 I



SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

Lab Name: Contract: _ __

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

EPA Sample No. (Standard): _____Date Analyzed:_ _

Lab File ID (Standard): - Time Analyzed:_ _

Instrument ID:

IS4(PHN) I JIS5(CRY) I fIS4(PRY) II
AREA #1 RT AREA # RT AREA I RT I

12 HOUR I

I SP I I I I Io 1 1521 31Si
UPPERI
LIMIT I>'25Y) _ _

JEPA SAMPLE
NO.i

-----_-_ _ _ _--- _ _ _

0I =====I=lo I - y 0 I ,-- ?- -----rI , o" I I0 IMIT6__ _ . r-C ! Z'-) I"25L.LI'/2II06 I I I I

_E PA--/ SA 0 1l VIM a a (. I 1 I I I i

N71 O I ;LQ gI I ?? I

121 1 S, -' 1 Y " I I
13 1 I I I I

,.41O3I B~l.. 2,c.£' __ 21. I'.lJa/.. I .. '. c 3~ II

042. I-~1ML. I

17 I I

0612D183&.I ~ I~S I 19'-~I~.2I ''~/I>?-

19II /

2l / I I-v r .... el. ! '"'. '

22-1II
IS4 (PHN) =Phenanthrene-dl0 UPPER LIMIT -+ 100%
IS5 (CRY) =Chrysene-dl2 of internal'standard area.
IS6 (PAY,) Perylene-dl2 LOWER LIMIT =-50%

of internal standard area.

Column used to flag internal standard area values with an asterisk

15g _ o __ _ _ _ I__ _ _ _ I__ _ _ I_ _ _ _ _I_ _ _I

p g _ ofFORM VIII SV-2 i0/8t ',
2316 _I



5B

SEMIVOLATILE ORGANIC GO/MS TUNING AND MASS
CALIBRATION - DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP)

Lab Name: Engineering Science Contract:

Lab Code: Case No.: __ SAS No.: S0G No.:

Lab File ID: >D1123 DFTPP Injection Date: 11/23/88

Instrument ID: 70 2 DFTPP Injection Time: 9:36

1 % RELATIVE
m/e ION ABUNDANCE CRITERIA 1 ABUNDANCE

1 SI 1 30.0 - 60.0% of mass 198 .5
1 68 : Less then 2.0% of mass 69 4.5( 31.7)1
1 69 1 Mass 69 relative abundance_ 1 14.
1 70 : Less than 2.0% of mass 69 1 12.3( 86.6)1l
1 127 1140.0 - 60.0% of Mass 198 0.0
1 197 1 Less than 1.0% of mass 198 1 37.3 (
, 198 1 Base Peak, 100% relative abundance i 0.

199 5.0 - 9.0% of Mass 198 0.0
1 275 1 10.0 - 30.0% of mass 198 0.0
, 365 1 Greater than 1.00% of mass 198 0.00
1 441 Present, but less than mass 443 239249.
1 442 1 Greater then 40.0% of mass 198 313955.
1 443 17.0 - 23.0' of mass 442 338427.(107.8)2,

I-Value is % mass 69 2-Value is % mass 442

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS:

LAB LAB 1 DATE I TIME 1
SAMPLE ID 1 FILE ID 1 ANALYZED 1 ANALYZED 1

'01: 80 MG/L ABN STD+IS 1 >E6313 1 11/23/88 9:S7 1
"021 88092881 AC Iml REAN I >E6314 11/23/88 I 1:10 1

,031 88092632 I1m REANAL. 1 >E6315 11/23/88 1 12:10 i
_041 88092633 Iml REANAL. I >E6316 1 11/23/88 1 13:OS .X
905: 88092681 AC REANAL. >EG317 1 11/23/88 13:59 1
061 88092724 AC REANAL. 1 >E6318 11/23/88 1 14:56

-07I 8809246 BN Iml >E6319 11/23/88 15:56
.081 88092772 BN REANALYS 1 >E6320 1 11/23/88 16:51 -
1091 88092558 AC REANALYS 1 >E6321 1 11/23/88 1 17:46 ,
- 10: BLK 88092513-16,23-2 1 >E6322 11/23/88 18:41 !Ae CT .
1111 88092S51 BN REANALYS 1 >ES323 11/23/88 19:35 IuV--

121 88092623 AC REANALYS 1 >E6324 11/23/88 1 20:30 1l,.J+
- 13! 8808107I REX REANAL. 1 >E632S 11/23/88 21:26 rS o

141 I 1
161 I

__17 1 ....... I I __ I I

le i' I I, ,: ...
"21 I I I II2 'i * I ,__ _ _ _ _ _ _ , _ _ __ _ _ I __ _ _ __ _

2 7I I I

page I of I

FORM V SV 1/87 Rev.



Continuing Calibration Check

HSL Compounds

Cast No: Calibration flate: 11/23/88

Contractor: line: 09:57

Contract No: Laboratory 10: )[6313

ln,-rument 10: Initial Calibration Date: 10/13/88

flininum RF for SPCC is Maximum I 01ff for CCC 1s 1

Compound RF R1 Iditf CCC SPCC

H-Hitroso-Dimethylamine 1.2W03 1.1436? 7.80
2-fluorophenol 1.41912 1.30681 7.91
bis(2-Chloroethyl)ether 1.41737 1.19920 15.39
Phenol 1.78209 1.64311 7.78
Phenol-dS 1.35470 1.50822 14.29
Aniline .74553 .38172 48.80
2-Chlorophenol 1.32089 1.31982 .08
1 ,3-0:chlorobenzen! 1.51101 1.1400 5.14
1,4-Dichlorobenzene 1.51574 1.53226 1.09
Ben.zyl Chloride - -

Benzyl Alcohol m .56 37166 34.73
1,2-Dichlorobenizene 1.15179 1,35802 6.A
2-M ethylphenol 1.42392 1,17755 17,30
3-4-fethylphenlol 1.5822 1.2510 20.76
bis(2-clo'oisopropyl)[ther 2. 35722 2. 4219S 2.75
H-Hitroso-Di-n-Propyla.nne 1.1310 1.05281 7.17
Kexachloro!thne 370%5 .6814?? 2.26
Bibronochloropropane -

Hitrobe,ene .56683 S56s79 .18
KitrobenzenH-S .49938 .50178 .48
2-Ki trophenol .22010 6806 21.62
Isophoron! .87207 .89510 1.19
bis(2-Chloroethoxy)methane .520 .16 S.36

ZAflethylphenol .10862 .40368 1.21
Bentoic Acid .29S95 .31215 5.58
2,4-Dichlorophenol .5313S .58407 9.92
I ,2,l-Trochlorobtnzene .31739 .32512 2.43
Naphthalene .98196 1.01560 3.43
4-thloroaniline .33116 .33698 1.76
Nexachlorobutadiene .18652 .17I52 6.97
4-Chloro-3-flethylphenol .28631 .28386 .06 x
2-flethylnaphthalent .5468 .56888 1,44

PF - Response factor from daily standard file at 80.00 mg/L

f - Average fesose racto from Initial Calibration Torm VI

1if - I Difference from original average or curve

CCC - Calibration Check Compounds (0) SPCC - System Performance Check Compounds (*

rorn Ulf Page 1 of 323



Continuing Calibration Check

HS opud
Case No: Calibration Date: 11/23188

.............. ..........
Contractor:. . .. line: 09:57

Contract No: Laboratory 10: )E6313

Instrument 10: Initial Calibrotion Date: 10/13/88

Mlinimum Rr for SPCC is MlaximumI 101ff for CCC is I

Compound Rr Rr tXiff CCC SpCC

Hexachloracyclopentadiene .33289 .31692 1.80 *

2,4,6-irichlorophenol .3229S .3111 5.73
2,i,5-irichlorophenol .49539 .46013 7.06
2-Fluorobiphenyl 1.26699 1.2721? .41
2-Chloronaphthalene 1.2163 1.23914 .59
2-Hitroaniline .63129 .59989 4.97
Dinethylphthalate 1.33033 1.39971 S.22
2,6-Dinitrotolutne .31M1 .37136 16.72
Acenaphthylene 1.65820 1.6389C 1.16
3-Mitroaniline .63702 .59097 7.23
Z,i-Oinitrophenol .0575 .07696 33.7 to
Acenaphthene 1.12611 1.13868 1.09
Bibenzofuran 1.50201 1.53769 2.37
2,4-Dinitrotoluene .32099 .3122 6.71
4-Mitrophenol .1sizi .15925 13.5? to
Fluorene 1.09332 1.15M1 5.56
Diethvlphthalate 1.32351 1.36877 3.42
4-Chlorophenyl-phenylethetr .48214 .50126 3.96
OiN~roaniline .27495 .31503 14.58
2,4,6-Tribromophenol .1218 M1296 S55
I .2-Diphenylhydrazine -

Rlpha-BKt
Beta-BHC
SM-8HC
Oelta-OKC
Reptachlor
Rldrn
X-Ritrosodiphenylamine M4983 .47987 6,68'
i,6-Oxnitro-2-flethylphenol .08606
I-Bromophenyl-phenyltther .22979 .23459 2.09
Hexachlorobenzene .26768 .29631 3.01
Pentachlorophenol .11390 .13672 20.03

Rf - Response factor from daily standard file at 80.00 Pg/L

Rr - Rverage Response Factor from Initial Calibration Fain VI

1ff- I Difference from original average or curve

C - Calibration Check Compounds (*) SPC - System Performance Check Compounds (00)

rornUlf Page 2Zof 3 24319



. OntinuifidgCii6ration Check
HSL Conpounds

Case o:, Calibration Date: 11/23/88.

contractor Time: 09:57

Contract No: Laboratory ID: )[6313

lnstrument 1O: Initial Calibration Date: 10/13/88

flinimnu Rr for SPCC is laximm I 01ff for CCC Is I

Compound Rf Rr 'X1iff CCC SPCC

Phenanthrene 1,07960 102675 4.90
Anthracene 1.1333i 1,13577 .21
0i-n-Butylphthalate 171746 1.86982 8.87
4,4'-Oibromobiphenyl
nluoranthene 1.17I68 1.00S90 14.4 *

Heptachlor Epoxide
Endosulfan I
4,4'-00C

Dieldrin

Endrin
4,4.-00 -

[ndosulf: 1,
Endrin Rldehyde
4,4'-DDJ

[ndosulfan Sulfate
Oibutylchlorendate
Benzidine .03775 .02044 45.86
Pyrene 1.6564? 1.83008 10.48
ierphenyl-dil 1.09647 1.38571 26.38
Butylbenzylphthalate 1.15097 1.48234 28.79
3,3'-Oichlorobenzidine .2990 .24645 89.73

Chrysene 1.01423 1.03099 1.65
Benzo(a)rthracene 1.09006 1.13I40 4.16
bis(-EthvlhexVl)Phthalate 1.34247 1.?9732 33.88
Oi-n-nctylphthalate 3.72331 4.35290 16.91 *
Benzo(a)Pyrene 1.27071 1.3233S 1.11 6
Benzo(b)Ofluranthene 1.48902 I.S5878 4.68
Indeno(l,?,3-cd)Fyrene .8ZS43 1.17335 42.15
Dibeno'.ah)g..thracere .78966 .9990i 26.52
Benzowknfluoranthene 1.51900 1.4381 S.4
Benzo(O,h,i)PeryIene .74580 .91644 22.88

Rr - Respone factor from daily standard file at 80.00 mg/L

- Average Response factor fron Initial Calibration form UI

10ff - I Difference fro original average or curve

CCC - Calibration Check Conpounds (') SPCC - Systu.iPerfornance Check Conpounds (,,)

fornUii Page 3 of 3 2320
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J SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

{ Lab Name: Engineering Science Contract: .

Lab, Code: - Case No.,: SAS N6.: SOD No.: .

Lab File, I (Standard): >E6313 Date Analyzed:11/23/88

Instrument ID: 70 2 Time Analyzed: 9:57

* 1 IS1(DCB) I IS2(NPT) I IS3(ANT) I I
1 AREA 41 RT I AREA #1 RT 1 AREA 4! RT 1

IW...====I= == 1 ... ========U==== ======= ========I=-===

1 12 HOUR STDI 104232. 1 7.881 347133. 1 11.381 175830. 1 16.761'in== mU 'I===uuu innu=u m = I

1 UPPER LIMIT! 208416. 1 1 694266. 1 351660. i

W LOWER LIMITI 52116. 1 1 17356. 1 87915. I 1
I = ================= ========------= m =

1 SAMPLE 1 1
i NO. 1 1

01188092881 AC 1 111956. 1 7.841 360115. 1 11.331 189807. 16.711
02188092632 Imll 88158. 1 7.851 279242. 1 11.31! 145225. 16.701
03188092633 Ill 84629. 1 7.841 239892. 1 11.321 131738. 1 16.701
04188092681 AC I 95S88. 1 7.841 316989. 1 11.311 172491. 16.711
05188092724 AC 1 102094. f 7.831 332892. : 11.321 172141. 1 16.701
06188092456 BN 1 107979. 1 7.841 369824. 1 11.321 181070. 1 16.711
07188092772 8N 1 89747. 1 7.861 309192. 1 11.341 159692. 1 16.731
08188092SS8 AC 1 85604. 1 7.831 279254. 1 11.321 147350. ! 16.701
0918LK 880925131 105876. 1 7.841 361732. 1 11.311 190325. 1 16.711

10188092551 SN 1 104281. 1 7.821 340311. 1 11.321 178759. 1 16.701
11188092623 AC 1 97809. 1 7.831 311411. 1 11.311 161186. 1 16.691
12188081971 REX! 81825. 1 7.841 289046. 1 11.301 143584. 1 16.691

4 2- ..__________ , ________ ,__ ___ _ _______ ____ I.______ , ____

1 I ________ I area.

14 1 _ _ _ _ _ 1_ _ _ _ 1_ _ I .__. _ .. - 1 ,__ 1_ _ _ _ 1_
15 _ __0_1 __ __ _ _ _ 1 _ _ _ _I_ __ _ _ _

2191 _ _ _ _ _ _1_ _ _ _ I_ __ I .. ... _ _ __ _ __ _ _ I

2i21 __ _ _ _* I_ _ I _ _ __I_ __I _ _ __ _ _I

151 (DCB.) 1 1,4-Oichlorobenzene-d4 UPPER LIMIT =+ 100%
._ 152 A(NPT) = Naphthalene-d8 of internal stansard area.[ 1S3 (ANT) = Acenaphthene-d8 LOWER LIMIT =- 60%

- of internal standard area.

[i S Column used to flag internal standard area values with an asterisk

page I of 1

2 1 FORM VI II SV 1/87 Rev.



8BC

SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

Lab Nan:Engineering Science Contract:_ _

Lab Code: ESO) Case No.: SAS N2.: GSD No.:

Lab Pile ID (Standard): >E6313 Date Analyzed:11/23/88

Instrument ID: 70 2 Time Analyzed: 9:57

IS4(PHN)', I ISS(CRY) I IS3(PRY) I
* AREA 41 RT I AREA #1 RT I AREA #1 RT

12 HOUR STOI 247660. 1 21.341 122552. 29.711 70049. ; 34.561

1 UPPER LIMITt 495320. 1 1 245104. 1 140098. 1 i

LOWER LIMITI 123830. 1 1 61276. I 35024. 1
* -I I I

I EPA SAMPLE 1I I I I I

i NO.

01188092881 AC 1 278291. 1 21.321 126724. 1 29.681 64861. 1 34.531
02 880926312 Im 211234. 1 21.301 95662. 1 29.661 46974. 1 34.531
03188092633 Imll 208253. : 21.311 96413. 1 29.681 27889.*1 34.S41
04188092681 AC 1 245057. 1 21.291 118840. 1 29.671 51340. 1 34.521
0S188C¢2724 AC 1 248108. 1 21.301 112376. 1 29.671 27217.#1 34.561
06188092456 BN 1 257631. 1 21.311 118722. 1 29.671 43084. 1 34.541

07188092772 8N 1 222286. 1 21.31; 90838. 1 29.691 31928.*' 74.571
08188092558 AC 1 197S11. I 21.301 92883. 1 29.671 43344. 1 34.541
091BLK 880925131 276728. 1 21.301 127663. 1 29.671 42597. 1 34.531
10188092551 BN 1 253125. 1 21.291 134990. 1 29.671 39331. 1 34.521

1118809'623 AC 1 226706. 1 21.301 96940. 1 29.65 33042..* 34.541
12188081971 REX! 207825. 1 21.291 95700. 1 29.651 47769. 1 34.511
131 , - 1 I I ' I
141 .... -_ . - I 1 ... , __ 1 ___

1 II I , __ I I I

16 1_ _ _ '_' I I

17I I I
181 ______ _ _ _ _ ____ __ _ _ ,_____ , __ _ _ _ ____

1911 I 1 I,__' _

2011 .-. , ... 1 I I __I _ 1
211- 1 1 ,._,__

22I ' a a
,__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ,,, __ _ _ _ _ __ _ _ I __ _ __

IS4 (PHN) = Phenanthrene-dlO UPPER LIMIT = + 100%

ISS (CRY) = Chrysene-d12 of internal stansard area.
16 (PRY) - Perylene-d12 LOWER LIMIT = - 50%

of internal standard area.

# Column used to flag internal standard area values with an asterisk

'page J of 1

FORM VIII SV-2 1/87 Rev.
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.T.ILE CON NUING CALIBRATTON CHECK

bNarne: Contract:

i Code: Case No.: SAS No.:

-3:rument ID:car-bopak Calibration Date(s):_ 8/31 6,/
F.AB FILE ID: 74 Init. Calib. Date(s):8/3 / 51s s7/T

OMP'OUND RRF RFF50 %D

_ ( 2-c,i oW ho-'y
t li zui e 04 0 . 0

ce ;' 26 100. 0

ben____ : .23 4.: .9
2 omob o i). 1 -3. 3 S ... . .

"2'.2.92

r-bor, t;=. r~r,,,-' '7e 0.- ... -18 13 . 31
1 r.- o: ',:,, 'E RR E R R

lc rob.-,z: c- i. bt9 3.52 ! . 12-I or.oet ,-: 0. 40 19 2 ".2C1 r?4: -f "3 .A -6 4 5"

or . 0. --. 3.

! rorn , , ot.u ,. , .s 3 . ZS.2E C .47'

... 2... 2 0 22 .23
2- .chir .. 2. 1. 192 18.56

"'_Dichl .-.-'-L n _ en3.( : 1 ..59 53. 06
--_Di ci or ob.:ene_____2.51 1. 95 22.40

h 1 Or': 0:" 4 3 U.-j- meth an e 0.54 ! 00_. _0

___otn 1.43 1.42 0.97

,i thoroeth?.ne 1.69 2.09 -23.46
1 chl 1cr.yene i 26 1.76 -39.37
"r,-_i2 c.chliroethy)ene 1.42 1.19 15.90
chi or-omenthane 4.11 2.96 27.85

C; " Z - .. ..... . . -- . 6 "

.p i,.4.60 . 18 30.90
! > o. :9."r t a.: }r -'.. an _ 6. E. 5.44 2 0,. 0

nrt3.61 2 . 4 F, 31. .
,, 6. Bi9_ 5. 44 2.0,

_ o ., 4. 2 .3.48 17. 4"

. , ~,,: " ... .. :-',..I.1 i 2
1. 2 5-1323

0. . A 9



I;

Y-TILE CONTINUING CALIBRATION CHECK

lame:ENSINEERING SCIENCE Contract:

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

,:rument ID.:carbooak Calibration Date(s) :8/34)/18

PILE ID.: RRP SO F A

__R,_RF 5, %

7 , 4..Y9 16.85
or c<,n- I:- -- 4.71 12 . (1)

" - , ,M" 2. 34 4. -32.- .o -,-.. ..

', I:.. .- h ,"" r - o "

z- h -- _cr 2'. 65 -14.15
"-t f, - s;- c3'54 .. 53 -C0. 5a

7 3 11.7

_______ ~ 19. 9

2324
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RESEARCH AND DEVELOPMENT

LABORATORY1 E 9 600 BANCROFT WAY
BERKELEY, CALIFORNIA 94710ENGINEERING-SCIENCE, INC. (415) 841R7353(1841 .- 7353

#p REVISED REPORT

Job No.: OR001

Work order No.: 877

Client: ES Oak Ridge
Attention: Bill Hayden

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

Project: Duluth ANGB

Attached are the analytical reports for the soil sample(s) 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 8270 8-17-88 8-26-88 11-28-88
88081944 DANGB3-SS-C5 8270 8-17-88 8-26-88 12-01-88
88081945 DANGB3-SS-A4 8270 8-17-88 8-26-88 10-05-88
88081946 DANGB3-SS-A5 8270 8-17-88 8-26-88 12-12-88
88081947 DANGB3-SS-Z2 8270 8-17-88 8-26-88 10-27-88
88081948 DANGB3-SS-Y2 8270 8-17-88 8-26-88 11-28-88
88081949 DANGB3-SS-B2 8270 8-17-88 8-26-88 11-28-88
88081950 DANGB3-SS-A2.5 8270 8-17-88 8-26-88 10-05-88
88081951 DANGB3-SS-A3.5 8270 8-17-88 8-26-88 11-28-88
88081952 DANGB3-SS-D2 8270 8-17-88 8-26-88 11-28-88
88081953 DANGB3-SS-D4 8270 8-17-88 8-26-88 11-29-88
88081954 DANGB3-SS-A3 8270 8-16-88 8-26-88 11-29-88
88081955 DANGB3-SS-A1 8270 8-16-88 10-28-88 11-01-88
880819"6 DANGB3-SS-CO 8270 8-16-88 10-28-88 11-02-88

I. 88081&7 DANGB3-SS-C1 8270 8-16-88 8-26-88 11-29-88
88081958 DANGB3-SS-C3 8270 8-16-88 8-26-88 11-29-88
88081959 DANGB3-SS-A2 8270 8-16-88 8-26-88 11-28-88

* If applicable

r1

89-DULU0758 1 CL-FRM01
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REVISED

CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

EPA 8270 ANALYSIS
WORK ORDER NO.: 877

The extraction date for sample 88081955 and 88081956
was originally reported as 8-26-88. Due to surrogate
spike recoveries that were out of EPA QC limits, these
samples were re-extracted on 10-28-88. surrogate spike
recoveries in the second extraction met EPA criteria.
The later extraction date should be used.

I

89-DULU0759 1 331 CN-FRM02
16331



K' Priority Pollutant Analysis
Base Neutrals - SW 8270

Matrix: Soil

Te Received: August 18, 1988 Work Order: 877
-e Reported: December 7, 1988 Job Number: OR001

ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
iress: 71U S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Number: 88081943 88081944
Aple No.: DANGB3-SS-D5 DANGB3-SS-C5
se Sampled: 08-17-88 08-17-88
ae Sampled: 16:04 16:25
ce Extracted: 08-26-88 08-26-88
ze Analyzed: 11-28-88 12-01-88
rcent Moisture: 17 29

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

3-Dichlorobenzene 330 ND ND
4-Dichlorobenzene 330 ND ND
xachloroethane 330 ND ND
s(2-chloroethyl)ether 330 ND ND
-Dichlorobenzene 330 ND ND

Nitrosodimethylamine 330 ND ND
3(2-chloroisopropyl)ether 330 ND ND
Mitrosodi-n-propylamtne 330 ND ND
xachlorobutadiene 330 ND ND
2,4-Trichlorobenzene 330 ND ND
robenzene 330 ND ND
3phorone 330 ND ND
Dhthaiene 330 ND ND
?(2-chloroethoxy)methane 330 ND ND
:hloronaphthalene 330 ND ND
:achlorocyclopentadaene 330 ND ND
xnaphthylene 330 ND ND
;naphthene 330 ND ND
anethyl phthalate 330 ND ND
m-Dinitrotoluene 330 ND ND
worene 330 ND ND
;-Dinitrotoluene 330 ND ND
£'thyl phthalate 330 ND ND
eitrosodiphenylamine 330 ND ND

xachlorobenzene 330 ND ND

= Compound was detected in the blank.

2332

-I, , , ,m u



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

Matrix: Soil
(contint ed)

.ate Received: August 18, 1988 Work Order: 877
3-te Reported: December 7, 1988 Job Number: ORO0l

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

Oak Ridge, TN 37830

,eb Number: 88081943 88081944
1mple No.: DANGB3-SS-D5 DANGB3-SS-C5

Yate Sampled: 08-17-88 08-17-88
rime Sampled: 16:04 16:25
4te Extracted: 08-26-88 08-26-88
jte Analyzed: 11-28-88 12-01-88

?ercent Moisture: 17 29

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

,-ienanthrene 330 ND ND
- nthracene 330 ND ND
iFbutyl phthalate 330 ND ND

.uoranthene 330 ND ND
t-Chlorophenyl phenyl ether 330 ND ND
Zvrene 330 ND ND
.Ltyl Benzyl plithalate 330 ND 480
3is(2-ethylhexyl) phthalate 330 ND ND
Thrysene 330 ND ND

-j -Bromophenyl phenyl ether 330 ND ND
111!zo(a)anthracene 330 ND ND
Di-n-octylphthalate 330 ND ND
-nzo(b)fluoranthene 330 ND ND
.nzollk)fluoranthene 330 ND ND
lenzidine 2000 ND ND

3 -Dichlorobenzidine 660 ND ND
Afnzo(a)pyrene 330 ND ND

zideno(1,2,3-cd)pyrene 330 ND ND
'.Aibenzo(a,h)anthracene 330 ND ND
J nzo(ghi)perylene 330 ND ND
,,nzyl A!lrohol 660 ND ND

SCornpound was detected in the blank.

233



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

Matrix: Soil
i (continued)

;e Received: August 18, 1988 Work Order: 877
:e Reported: December 7, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

Number: 88081943 88081944
.iple No.: DANGB3-SS-D5 DANGB3-SS-C5
: e Sampled: 08-17-88 08-17-88
ae Sampled: 16:04 16:25
:e Extracted: 08-26-88 08-26-88
:e Analyzed: 11-28-88 12-01-88
s cent Moisture: 17 29

npound Detection Analytical Results
Limits (dry weight)

- ug/kg ug/kg ug/kg
---------------------------------------------------------------------------

atophenone -- , ND ND
Lline -- * ND ND
A kminobiphenyl -- , ND ND
:hioroaniline 660 ND ND
:h.Loronaptithalene -- , ND ND
)enzofuran 330 ND ND

* )imethylaminoazobenzene -- , ND ND
2-Dimethylbenz(a)anthracene --,ND NDi a-Dimethylphenethylamine -,NO ND
Thenylamine -- * ND ND
2-Diphenylhydrazine -- , ND ND
.yl methanesulfonate -- ND ND
4ethylcholanthrene -- , ND ND
Thyl methanesulfonate -- , ND ND
4ethylnaphthalene 330 ND ND
'aphthylamine -- * ND ND
4aphthylamine -- , ND ND
Jitroaniline 1600 ND ND
itroaniline 1600 ND ND
4itroaniline 1600 ND ND
4itroso-di-n-butylamine -- , ND ND
'itrosopiperidine -- , ND ND
itachlorobenzene -- , ND ND
itachloronitrobenzene -- , ND ND
anacetin -- , ND ND
Dicoline -- * ND ND
-namide -- * ND ND
,4,5-Tetrachorooenzene -- * ND ND

EPA has not yet determined detection limits for these compounds.

Compound was detected in the blank.

2334



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

Matrix: Soil

ite Received: August 18, 1988 Work Order: 877

Date Reported: December 7, 1988 Job Number; OR001

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

L Oak Ridge, TN 37830

;,bNme:88081943 88081944

j~mple No,: DANGB3-SS-D5 DANGB3-SS-C5

gi te Sampled: 08-17-88 08-17-88
-41me Sampled: 16 :04 16 :2 5
Date Extracted: 08-26-88 08-26-88

Fite Analyzed: 11-28-88 12-01-88
.1.rcent Moisture: 17 29

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

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

--------------------------------------------------------------------------------
.- 'pha-BHC -*ND ND

a~mma-BHC -*ND ND

Beta-BHC 660 ND ND

Q-ptachlor 330 ND ND
liM.ta-BHC 500 ND ND

Aldrin 330 ND ND

* -ptachlor epoxide 330 ND ND

:idosulf an I -*ND ND

D3ieldrin 500 ND ND

4, 4'-DDE 1000 ND ND
lidrin - ND ND

adosulfan II -*ND ND

4,4'-DDD 500 ND ND
S4'-DDT 830 ND ND

,iaidosulfan Sulfate 1000 ND N

Endrin aldehyde -*ND ND

xdrin Ketone -*ND ND

1,1ordane 2000 ND ND

Ithoxychlor - ND ND

19xaphene 2000 ND ND

i.oclor-1016 2000 ND ND

J.:oclor-1221 2000 ND ND

Aroclor-1232 2000 ND ND
1-oclor-1242 2000 ND ND

*-oclor-1248 200ND N

.troclor-1254 2000 ND ND

.roclor-1260 2000 ND ND

SEPA has not yet determined detection limits for these compounds.

Compound was detected in the blank.

2 1 2335



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

Matrix: Soil

-e Received: August 18, 1988 Work Order: 877
~e Reported: December 7, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

Number: 88081943 88081944
nple No.: DANGB3-SS-D5 DANGB3-SS-C5
:e Sampled: 08-17-88 08-17-88
ae Sampled: 16:04 16:25
te Extracted:. 08-26-88 08-26-88
ze Analyzed: 11-28-88 12-01-88
s'cent Moisture: 17 29

* npound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kq* ug/kg ug/kg

--- -- --r-- ----e--- -- 330 - - -- - -- - --ND- -- - ---N- - -- -
* 4itrophenol 330 ND ND

4inohno 330 ND ND

1 -Dimethylphenol 330 ND ND
:±-Dichlorophenol 330 ND ND
±.6-Trichlorophenol 330 ND ND
'hloro-3-methylphenol 660 ND ND
2Dnitrophenol 1600 ND ND

5-Dichlorophenol -*ND ND
lethyl-4,6-Dinitrophenol 1600 ND ND
itachl,,rophenol 1600 ND ND
.itrophenol 1600 ND ND
izoic Acid 1600 ND ND
4ethylphenol 330 ND ND
& 4-Methylphenol 330 ND ND
-J,4,6-Tetrachlorophenol -*ND ND
,5-Trichlorophenol 330 ND ND

Analyst/ Laboratory Supervisor

EP',. 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 disposed of at client expense.



IIENGINEERING SCIENCE page 1 of 5
Priority Pollutant Analysis

Base Neutrals - SW 8270
Matrix: Soil

lite Received: August 18, 1988 Work Order: 877
5ate Reported: December- 7, 1988 Job Number: OROQI

I)R ES :Oak Ridge/Duluth ANGBATN MrBilHye
!Ldress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

ab Number: 88081945 88081946
$,imple No.: DANGB3-SS-A4 ANB-SS-A5
'lite Sampled: 08-17-88 08-17-88
lime Sampled: 09:17 09:37
Date Extracted: 08-26-88 08-26-88
lite Analyzed: 10-05-88 12-12-88
L, rcent Moisture: 11 56

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

--- -- ---Di---h---o- -o---en---e---e--330-- ---ND---ND-
3,4-Dichlorobenzene 330 ND ND

iexachloroethane 330 ND ND
s(2-chloroethyl)ether 330 ND ND
2- r)ichlorobenzene 330 ND ND

'J Nitrosodirnethylamine 330 ND ND
's(2-chloroisopropyl)ether 330 ND ND
Nitrosodi-n-propylamine 330 ND ND

iexachlorobutadiene 330 ND ND
12,4-Trichlorobenzene 330 ND ND
,trobenzene 330 ND ND
zophorone 330 ND ND

4ahtalne330 ND ND
s(2-chloroethoxy)methane 330 ND ND

Chornahtalne330 ND ND
exachlorocyclopentadiene 330 ND ND

.cenaphthylene 330 ND ND
1,:enaphthene 330NDD
3,methyl phthalate 330 ND ND
2,6-Dinitrotoluene 330 ND ND
F Luorene 330 ND ND
1_ 4-Dinitrotoluene 330 ND ND
Diethyl phthalate 330 ND ND
+;-Nitrosodiphenylamine 330 ND ND

~xac 0oroenz ene 330 N ND

~=Compound was detected in the blank.

I 2337



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

Matrix: Soil
(continued)

:e Received: August 18, 1988 Work Order: 877
:e Reported: December 7, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

) Number: 88081945 88081946
nple No.: DANGB3-SS-A4 DANGB3-SS-A5
.e Sampled: 08,17-88 08-17-88
ne Sampled: 09:17 09:37
:e Extracted: 08-26-88 08-26-88
:e Analyzed: 10-05-88 12-12-88
:cent Moisture: 11 56

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

3nanthrene 330 ND ND
;hracene 330 ND ND

)utyl phthalate 330 ND ND
ioranthene 330 ND ND
Thlorophenyl phenyl ether 330 ND ND
:ene 330 ND ND
:yl Benzyl phthalate 330 ND ND
3(2-ethylhexyl) phthalate 330 ND ND
rysene 330 ND ND
3romophenyl phenyl ether 330 ND ND
oIzo(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
j'-Dichlorobenzidine 660 ND ND
izo(a)pyrene 330 ND ND
ieno(1,2,3-cd)pyrene 330 ND ND
Denzo(a,h)anthracene 330 ND ND
izo(ghi)perylene 330 ND ND
izyl Alcohol 660 ND ND

Compound was detected in the blank.

2338



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

Matrix: Soil
(continued)

Date Received: August 18, 1988 Work Order: 877
;tate Reported: December 7, 1988 Job Number: OR001

Ir: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
4ddress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88081945 88081946
Nimple No.: DANGB3-SS-A4 DANGB3-SS-A5
Ulte Sampled: 08-17-88 08-17-88
nme Sampled: 09:17 09:37
-ate Extracted: 08-26-88 08-26-88
2ate Analyzed: 10-05-88 12-12-88
4?rcent Moisture: 11 56

Detection Analytical Results
m nLimits (dry weight)

ug/kg ug/kg ug/kg

;:etophenone -- , ND ND
thiline -- , ND ND
-rAminobiphenyl -- , ND ND
-Chloroaniline 660 ND ND
-Chloronaphthalene -- , ND ND
Dibenzofuran 330 ND ND
1-Dimethylaminoazobenzene -- , ND ND
!,12-Dimethylbenz(a)anthracene -- , ND ND
a-,a-Dimethylphenethylamine -- , ND ND
A phenylamine -- , ND ND
S,2-Diphenylhydrazine -- , ND ND
Ithyl methanesulfonate -- , ND ND
3-Methylcholanthrene -- , ND ND
1 thyl methanesulfonate -- , ND ND
L-Methylnaphthalene 330 ND ND
:-Naphthylamine -- , ND ND
S-Naphthylamine -- , ND ND
-Nitroaniline 1600 ND ND

3-Nitroaniline 1600 ND ND
, Nitroaniline 1600 ND ND

I-Nitroso-di-n-butylamine -- , ND ND
N-Nitrosopiperidine -- , ND ND
Pentachlorobenzene -- , ND ND
Fantachloronitrobenzene -- , ND ND

Lienacetin -- , ND ND
2-Picoline -- , ND ND
'onar de -- , ND ND

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

[7 = Compound was detected in the blank.

U3g9



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

Matrix: Soil

se Received: August 18, 1988 Work Order: 877
:e Reported: December 7, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

-3 Number: 88081945 88081946
nple No.: DANGB3-SS-A4 DANGB3-SS-A5
.e Sampled: 08-17-88 08-17-88
ie Sampled: 09:17 09:37
se Extracted: 08-26-88 08-26-88
:;e Analyzed: 10-05-88 12-12-88 A
rcent Moisture: 11 56

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

?ha-BHC -- , ND ND
nma-BHC -- , ND ND
z:a-BHC 660 ND ND
Dtachlor 330 ND ND
Ita-BHC 500 ND ND
3rin 330 ND ND
Dtachlor epoxide 330 ND ND
losulfan I -- , ND ND
eldrin 500 ND ND
4'-DDE 1000 ND ND
3rin -- , ND ND
dosulfan II -- , ND ND
4'-DDD 500 ND ND
.'-DDT 830 ND ND
Josulfan Sulfate 1000 ND ND
drin aldehyde -- , ND ND
Jrin Ketone ND ND
lordane 2000 ND ND
Thoxychlor -- , ND ND
xaphene 2000 ND ND
clor-1016 2000 ND ND
,Dclor-1221 2000 ND ND
Dclor-1232 2000 ND ND
oclor-1242 2000 ND ND
oclor-1248 2000 ND ND
3clor-1254 2000 ND ND
Dclor-1260 2000 ND ND

EPA has not yet determined detection limits for these compounds.

= Compound was detected in the blank.

2340



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

Matrix: Soil

ate Received: August 18, 1988 Work Order: 877
Date 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

hab Number: 88081945 88081946
blample No.: DANGB3-SS-A4 DANGB3-SS-A5
Yate Sampled: 08-17-88 08-17-88
7ime Sampled: 09:17 09:37
1ite Extracted: 08-26-88 08-26-88
Late Analyzed: 10-05-88 12-12-88
Percent Moisture: 11 56

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

=-- - - - - - --e- - --330-ND- -D

iChlorophenol 330 ND ND
2-Nitrophenol 330 ND ND

ienol 330 ND ND
-,4-Dimethylphenol 330 ND ND
2, 4-Dichlorophenol 330 ND ND
C-4,6-Trichlorophenol 330 ND ND
-Chloro-3-methylphenol 660 ND ND

2,4-Dinitrophenol 1600 ND ND
-,6-Dichlorophenol -- , ND ND

4-Methyl-4,6-Dinitrophenol 1600 ND ND
4entachlorophenol 1600 ND ND
,-Nitrophenol 1600 ND ND
.- nzoic Acid 1600 ND ND
.-Methylphenol 330 ND ND
3- & 4-Methylphenol 330 ND ND
i,3,4,6-Tetrachlorophenol -- , ND ND
i,4,5-Trichlorophenol 330 ND ND

-~ Q " ... g' _ .. . . . .

Analyst< Laboratory Supervisor

EPA has not yet determined detection limits for these compounds.

= Compound was detected in the blank.

Li'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.

12341



ENGINEERING SCIENCE page I of 5
Priority Pollutant Analysis

Base NeUtrals - SW 8270
Matrix: Soil

e Received: August 18, 1988 Work Order: 877
e Reported4 - beet 7, 1988 Job NUmber: OR001

1: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden 41
3ress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

o Number: 88081947 88081948
nple No.: DANGB3-SS-Z2 DANGB3-SS-Y2
te Sampled: 08-i7-88 08-17-88
me Sampled: 10:20 10:37
ze Extracted: 08-26-88 08-26-88
te Analyzed: 10-27-88 11-28-88
r-cent Moisture: 13 21 ii

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

3-Dichlorobenzene 330 ND ND
3-Dichlorobenzene 330 ND ND
4-achloroethane 330 ND ND
a(2-chloroethyl)ether 330 ND ND
2-Dichlorobenzene 330 ND ND
Nitrosodimethylamine 330 ND ND
s(2-chloroisopropyl)ether 330 ND ND
Nitrosodi-n-propylamine 330 ND ND
xachlorobutadiene 330 ND ND
,4-Trichlorobenzene 330 ND ND

:robenzene 330 ND ND
phorone 330 ND ND
zhthalene 330 ND ND
3(2-chloroethoxy)methane 330 ND ND
zhloronaphthalene 330 ND ND
:achlorocyclopentadiene 330 ND ND
4naphthylene 330 ND ND
Bnaphthene 330 ND ND
nethyl phthalate 330 ND ND
n-Dinitrotoluene 330 ND ND
5orene 330 ND ND
A-Dinitrotoluene 330 ND ND

ethyl phthalate 330 ND ND
Aitrosodiphenylamine 330 ND ND
xachlorobenzene 330 ND ND

Compound was detected in the blank.

2342



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

Date Received: August 18, 1988 Work Order: 877
te Reported: December 7, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

Lab Number: 88081947 88081948I imple No.: DANGB3-SS-Z2 DANGB3-SS-Y2
ite Sampled: 08-17-88 08-17-88

Fime Sampled: 10:20 10:37
i'ate Extracted: 08-26-88 08-26-88
-"te Analyzed: 10-27-88 11-28-88
' ercent Moisture: 13 21

-----------------------------------------------------------------------------
-nmpound Detection ANALYTICAL RESULTS

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

-------------------------------------------------------- ----------------------
Sienanthrene 330 ND ND
-Anthracene 330 ND ND
'butyl phthalate 330 ND ND
uoranthene 330 ND ND

4 Chlorophenyl phenyl ether 330 ND ND
Dyrene 330 ND ND
lityl Benzyl phthalate 330 ND ND
s(2-ethylhexyl) phthalate 330 ND ND

Chrysene 330 ND ND
4-Bromophenyl phenyl ether 330 ND ND
?nzo(a)anthracene 330 ND ND

Di-n-octylphthalate 330 ND ND
,enzo(b)fluoranthene 330 ND ND
1!nzo(k)fluoranthene 330 ND ND
benzidine 2000 ND ND
3,3'-Dichlorobenzidine 660 ND ND1 !nzo(a)pyrene 330 ND ND
1ideno(1,2,3-cd)pyrene 330 ND ND
Nibenzo(a,h)anthracene 330 ND ND
T'nzo(ghi)perylene 330 ND ND
inzyl Alcohol 660 ND ND

=2 Compound was detected in the blank.

2343



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

Matrix: Soil
(continued)

:e Received: August 18, 1988 Work Order: 877
-e Reported: December 7, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

zNumber: 88081947 88081948
.iple No.: DANGB3-SS-Z2 DANGB3-SS-Y2
ze Sampled: 08-17-88 08-17-88
ne Sampled: 10:20 10:37
:e Extracted: 08-26-88 08-26-88
::e Analyzed: 10-27-88 11-28-88
rcent Moisture: 13 21

tipound Detection Analytical Results
Limits (dry weight)
ug/kg ug/kg ug/kg

Btophenone -*ND ND
iJine -*ND ND

* uninobiphenyl -*ND ND
:hloroaniline 660 ND ND
'hloronaphthalene -*ND ND
)enzofuran 330 ND ND
Dimethylaminoazobenzene -*ND ND
1.2-Dimethylbenz(a)anthracene -*ND IND
* a-Dimethylphenethylamnine -*ND ND
?henylamine -*ND ND
2-Diphenylhydrazine -*ND ND
.ayl methanesulfonate -*ND ND
4ethylchcolanthrene -*ND ND
:hyl methanesulfonate -*ND ND
lethylnaphthalene 330 ND ND
\Taphthylarnine -*ND ND
4aphthylamine -*ND ND
itroaniline 1600 ND ND
4itroaitiline 1600 ND ND
4itroaniline 1600 ND ND
,Iitroso-di-n-butylamine -*ND ND
.itrosopiperidine -*ND ND
-itachlorobenzene -*ND ND
atachloronitrobenzene -*ND ND
anacetin -*ND ND
?icoline -*ND ND
inamide -*ND ND

2, a,5-Ttra Ihor obenz ene - ND ND

EPA has not yet determined detection limits for these compounds.

Compound was detected in the blank.

2344



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

Matrix: Soil
i
te Received: August 18, 1988 Work Order: 877
Date Reported: December 7, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

Lb Number: 88081947 88081948
5ample No.: DANGB3-SS-Z2 DANGB3-SS-Y2
Lte Sampled: 08-17-88 08-17-88
'me Sampled: 10:20 10:37

Date Extracted: 08-26-88 08-26-88
I te Analyzed: 10-27-88 11-28-88

Iurcent Moisture: 13 21

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

Elpha--BHC -- , ND ND
.mma-BHC ND ND
Beta-BHC 660 ND ND
ptachlor 330 ND ND
lta-BHC 500 ND ND

_i-drin 330 ND ND
Aeptachlor epoxide 330 ND ND
adosulfan I -- , ND ND
Leldrin 500 ND ND

4,4'-DDE 1000 ND ND
0drin -- , ND ND
j idosulfan II -- , ND ND
,4'-DDD 500 ND ND

r4'-DDT 830 ND ND
Idosulfan Sulfate 1000 ND ND
=ndrin aldehyde -- , ND ND
Endrin Ketone -- , ND ND
'lordane 2000 ND ND
ethoxychlor -- , ND ND
Toxaphene 2000 ND ND
4-;oclor-1016 2000 ND ND
2:oclor-1221 2000 ND ND
Atoclor-1232 2000 ND ND
4roclor-1242 2000 ND ND
I oclor-1248 2000 ND ND
;-oclor-1254 2000 ND ND
Aroclor-1260 2000 ND ND

EPA has not yet determined detection limits for these compounds.

3= Compound was detected in the blank.

2345



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

Matrix: Soil

ze Received: August 18, 1988 Work Order: 877
oe Reported: December 7, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

) Number: 88081947 88081948
nple No.: DANGB3-SS-Z2 DANGB3-SS-Y2
:e Sampled: 08-17-88 08-17-88
ne Sampled: 10:20 10:37
:e Extracted: 08-26-88 08-26-88
:e Analyzed: 10-27-88 11-28-88
fcent Moisture: 13 21

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

-hlorophenol 330 ND ND
:itrophenol 330 ND ND
*3nol 330 ND ND

1-Dimethylphenol 330 ND ND
A-Dichlorophenol 330 ND ND
1,6-Trichlorophenol 330 ND ND
Chloro-3-methylphenol 660 ND ND
I-Dinitrophenol 1600 ND ND
6-Dichlorophenol -- , ND ND
4ethyl-4,6-Dinitrophenol 1600 ND ND
.tachlorophenol 1600 ND ND
Nitropheno± 1600 ND ND
izoic Acid 1600 ND ND
ethyphenol 330 ND ND
& 4-Methylphenol 330 ND ND
3,4,6-Tetrachlorophenol -- , ND ND
i,5-Trichlorophenol 330 ND ND

/-
Analyst Laboratory Supervisor

EPA has not yet determined detection limits for these compounds.

Compound was detected in the blank.

rE: 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.

2346



IENGINEERING SCIENCE page 1 of 5
Priority Pollutant Analysis

Base Neutrals - SW 8270j Matrix: Soil

l j1te Received: August 18, 1988 Work Order: 877
tate Reported: December 7, 1988 Job Number: OR001

R:ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
idress: 710 S. Illinois Ave, Suite F-103
V Oak Ridge, TN 37830

LbNumber: 88081949 88081950
Sample No..: DANGB3-SS-B2 DANGB3-SS-A2. 5

ate Sampled: 08-17-88 08-17-88
jme Sampled: 11:40 12:06
Date Extracted: 08-26-88 08-26--88

a ite Analyzed: 11-28-88 10-05-88
3 rcent Moisture: 25 14

:OpudDetection ANALYTICAL RESULTS

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

-- -------------------------------------------------------------------------
;3-Dichlorobenzene 330 ND ND
'.4-Dichlorobenzene 330 ND ND
.-exachloroethane 330 ND ND
:1is(2-chloroethyl)ether 330 ND ND
,2-Dichlorobenzene 330 ND ND

&-Nitrosodimethylamine 330 ND ND
Bis(2-chloroisopropyl)ether 330 ND ND
f-Nitrosodi-n-propylamine 330 ND ND

- axachlorobutadiene 330 ND ND
,2,4-Trichlorobenzene 330 ND ND

'itrobenzene 30ND ND
Zsophorone 330 ND ND
.aphthalene 330 ND ND
:s(2-chloroethoxy)methane 330 ND ND
J-Chloronaphthalene 330 ND ND
exachlorocyclopentadiene 330 ND ND
~cenaphthylene 330 ND ND
[:enaphthene 330 ND ND
, imethyl phthalate 330 ND ND
I1,6-Dinitrotoluene 330 ND ND
UP-uorene 330 ND ND
i ,4-Dinitrotoluene 330 ND ND
:frethyl phthalate 330 ND ND
N-Nitrosodiphenylamine 330 ND ND
Fxachlorobenzene 30 onDV ND

S Compound was detected in the blank.

1 2134?



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

Matrix: Soil
(continued)

e Received: August 18, 1988 Work Order: 877
-:e R.ported: December 7, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

' Number: 88081949 88081950
,ple No.: DANGB3-SS-B2 DANGB3-SS-A2.5
,e Sampled: 08-17-88 08-17-88
ne Sampled: 11:40 12:06
:e Extracted: 08-26-88 08-26.88
:e Analyzed: 11-28-88 10-05-88
-cent Moisture: 25 14

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

-nanthrene 330 ND ND
zhracene 330 ND ND

:)utyl phthalate 330 ND ND
aoranthene 330 ND ND
Thlorophenyl phenyl ether 330 ND ND
rene 330 ND ND
zyl Benzyl phthalate 330 ND ND
z(2-ethylhexyl) phthalate 330 ND ND
.ysene 330 ND ND
3romophenyl phenyl ether 330 ND ND
.zo(a)anthracene 330 ND ND
-n-octylphthalate 330 ND ND
izo(b)fluoranthene 330 ND ND
zo(k)fluoranthene 330 ND ND
izidine 2000 ND ND
3'-Dichlorobenzidine 660 ND ND
izo(a)pyrene 330 ND ND
2eno(1,2,3-cd)pyrene 330 ND ND
Denzo(a,h)anthracene 330 ND ND
izo(ghi)perylene 330 ND ND
izyl Alcohol 660 ND ND

Compound was detected it. the blank.

2 48



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

Matrix: Soil
(continued)

Ite Received: August 18, 1988 Work Order: 877
Date Reported: December 7, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

Zab Number: 88081949 88081950
Sample No.: DANGB3-SS-B2 DANGB3-SS-A2.5
Tite Sampled: 08-17-88 08-17-88
I.me Sampled: 11:40 12:06
Date Extracted: 08-26-88 08-26-88
3-te Analyzed: 11-28-88 10-05-88
Vrcent Moisture: 25 14

ompound Detection Analytical Results
Limits (dry weight)
ug/kg ug/kg ug/kg

:etophenone -- , ND ND
9Ailine -- , ND ND
4-Aminobiphenyl -- , ND ND
* -Chloroaniline 660 ND ND
I-Chloronaphthalene ND ND
jibenzofuran 330 ND ND
p- Dimethylaminoazobenzene -- , ND ND

12-Dimethylbenz(a)anthracene -- , ND ND
a-,a-Dimethylphenethylamine -- , ND ND
Diphenylamine -- , ND ND
4.2-Diphenylhydrazine -- , ND ND
1 ,hyl methanesulfonate -- , ND ND
3-Methylcholanthrene -- ND ND
fithyl methanesulfonate -- , ND ND
S-Methylnaphthalene 330 ND ND
[-Naphthylamine -- , ND ND
2-Naphthylamine -- , ND ND
INitroaniline 1600 ND ND
I-Nitroaniline 1600 ND ND
4-Nitroaniline 1600 ND ND
4-Nitroso-di-n-butylamine -- ND ND
,Nitrosopiperidine -- , ND ND
Pentachlorobenzene -- , ND ND
?,ntachloronitrobenzene -- , ND ND
I lenacetin -- , ND ND
-Picoline -- , ND ND
Pronamide -- , ND ND
4 2,4,5-Tetrachlorobenzene -- , ND ND'

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

!= Compound was detected in the blank.

2349



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

Matrix: Soil

te Received: August 18, 1988 Work Order: 877
e Reported: December 7, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

, Number: 88081949 88081950
nple No.: DANGB3-SS-B2 DANGB3-SS-A2.5
:e Sampled: 08-17-88 08-17-88
ne Sampled: 11:40 12:06
:e Extracted: 08-26-88 08-26-88
:e Analyzed: 11-28-88 10-05-88
ccent Moisture: 25 14

*npound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

Tha-BHC -- , ND ND
nma-BHC -- , ND ND
!a-BHC 660 ND ND
:tachlor 330 ND ND
Ita-BHC 500 ND ND
drin 330 ND ND
otachlor epoxide 330 ND ND
Josulfan I -- , ND ND
eldrin 500 ND ND
4'-DDE 1000 ND ND
Jrin -- , ND ND
iosulfan II -- , ND ND
4'-DDD 500 ND ND
!'-DDT 830 ND ND
Josulfan Sulfate 1000 ND ND
1rin aldehyde -- , ND ND
Jrin Ketone -- , ND ND
lordane 2000 ND ND
shoxychlor -- * ND ND
xaphene 2000 ND ND
cior-i016 2000 ND Ni
>clor-1221 2000 ND ND
oclor-1232 2000 ND ND
iclor-1242 2000 ND ND
z)clor-1248 2000 ND ND
9clor-1254 2000 ND ND
)clor-1260 2000 ND ND

EPA has not yet determined detection limits for these compounds.

- Compound was detected in the blank.

2350



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

Matrix: Soil

Ite Received: August 18, 1988 Work Order: 877
-ate Reported: December 7, 1988 Job Number: OR001

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

- Oak Ridge, TN 37830

lab Number: 88081949 88081950
imple No.: DANGB3-SS-B2 DANGB3-SS-A2.5

late Sampled: 08-17-88 08-17-88
ime Sampled: 11:40 12:06

.mite Extracted: 08-26-88 08-26-88
Ajte Analyzed: 11-28-88 10-05-88
3ercent Moisture: 25 14

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

-Chlorophenol 330 ND ND

2-Nitrophenol 330 ND ND

-ienol 330 ND ND
4-Dimethylphenol 330 ND ND

2,4-Dichlorophenol 330 ND ND
.4,6-Trichlorophenol 330 ND ND

2 -Chloro-3-methylphenol 660 ND ND
;j4-Dinitrophenol 1600 ND ND
2,6-Dichlorophenol -- , ND ND
.Methyl-4,6-Dinitrophenol 1600 ND ND

1 ntachlorophenol 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

Nfj

Analyst Laboratory'Supervisor

EPA nas not yet determined detection limits for these compounds.

H= Compound was detected in the blank.

A)TE: Samples are discarded 30 days after results are reported unless
ocher arrangements are made. Hazardous samples will be returned
to client or disposed of at client expense.

Val



ENGINEERING SCIENCE page I of 5
Priority Pollutant Analysis

Base Neutrals - SW 8270
Matrix: Soil

:e Received: August 18, 1988 Work Order: 877
--e Reported: December 7, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

J Number: 88081951 88081952
nple No.: DANGB3-SS-A3.5 DANGB3-SS-D2
:e Sampled: 08-17-88 08-17-88
ne Sampled: 12:33 15:11
:e Extracted: 08-26-88 08-26-88
7e Analyzed: 11-28-88 11-28-88
ccent Moisture: 14 6

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

3-Dichlorobenzene 330 ND ND
3-Dichlorobenzene 330 ND ND

cachloroethane 330 ND ND
3(2-chloroethyl)ether 330 ND ND
2-Dichlorobenzene 330 ND ND
4itrosodimethylamine 330 ND ND
s(2-chloroisopropyl)ether 330 ND ND
. itrosodi-n-propylamine 330 ND ND
<achlorobutadiene 330 ND ND
2,4-Trichlorobenzene 330 ND ND
7robenzene 330 ND ND
Dphorone 330 ND ND
?hthalene 330 ND ND
z(2-chloroethoxy)methane 330 ND ND
:hloronaphthalene 330 ND ND
<achlorocyclopentadiene 330 ND ND
=naphthylene 330 ND ND
naphthene 330 ND ND
nethyl phthalate 330 ND ND
i-Dinitrotoluene 330 ND ND
.orene 330 ND ND
=-Dinitrotoluene 330 ND ND

ethyl phthalate 330 ND ND
litrosodiphenylamine 330 ND ND
%achlorobenzene 330 ND ND

- Compound was detected in the blank.

2352



Priority Pollutant Analysis page 2 of 5

Base Neutrals - SW 8270
Matrix: Soil
(continued)

-) ~ate Received: August 18, 1988 Work Order: 877
tate Reported: December 7, 1988 Job Number: OR001

7O: ES:Oak Ridge/Duluth AN(G3 ATTN: Mr. Bill Hayden
'-idress: 710 S. Illinois Ave, Suite F-103

L Oak Ridge, TN 37830

;tab Number: 88081951 88081952
~ample No.: DANGB3-SS-A3.5 DANGB3-SS-D2
4ate Sampled: 08-17-88 08-17-88
rime Sampled: 12:33 15:11
&'te Extracted: 08-26-88 0826-88
tate Analyzed: 11-28-88 11-28-88
?ercent moisture: 14 6

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

-- ---na- - -- ---h- -- -- -- -- - ---330- -- ---ND- - ---ND- -
Linthene 330 ND ND

'-ibutyl phthalate 30ND ND
Luoranithene 330 ND ND

1-Chlorophenyl phenyl ether 330 ND ND
Ovrene 330 ND ND
,ityl Benzyl phthalate 330 ND ND
bi5(2-ethylhexyl) phthalate 330 ND ND
Chrysene 330 ND ND
-Bromophenyl phenyl ether 330 ND ND
Inzo,a)anthracene 330 ND ND
Di-n-octylphthalate 330 ND ND

1'Vnzo(b)fluoranthene 330 ND ND
i mzo(k)fluoranthene 330 ND ND
:jenzidine 2000 ND ND
3,.3'-Dichlorobenzidine 660 ND ND

I nzo(a)pyrene 330 ND ND
i~ideno(1,2,3-cd)pyrene 330 ND ND
Dibenzo(a,h)anthracene 330 ND ND

nmzo(ghi)perylene 330 ND ND
inzyl Alcohol 660 ND ND

=Compound was detected in the blank.



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

Matrix: Soil
(continued)

--e Received: August 18, 1988 Work Order: 67?
ze Reported: December 7, 1988 Job Number: ORO0l

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

Oak Ridge, TN 37830

SNumber: 88081951 88081952
nple No.,: DANGB3-SS-A3.5 DANGB3-SS-D2
te Sampled: 08-17-88 08-17-88
ne Sampled: 12:33 15:11
:e Extracted: 08-26-88 08-26-88
-:e Analyzed: 11-28-88 11-28-88
trcent Moisture: 14 6

-npound Detection Analytical Results
Limits (dry weight)
ug/kg ug/kg ug/kg

-itophenone -*ND ND
-line -*ND ND
k minobiphenyl -*ND ND
:hloroaniline 660 ND ND
:hloronaphthalene -*ND ND
oenzofuran 330 ND ND
Dimethylaminoazobenzene -*ND ND
!2-Dimethylbenz(a)anthracene -*ND ND

* a-Dimethylphenethylamine -*ND ND
phenylamine -*ND ND
2-Diphenylhydrazine -*ND ND
.1yl methanesulfonate -*ND ND
lethylcholanthrene -*ND ND'
:thyl methanesulfonate -*ND ND
lethylnaphthalene 330 ND ND
laphthylamine -*ND ND
4aphthylamine -*ND ND
litroaniline 1600 ND ND
4itroaniline 1600 ND ND
'itroaniline 1600 ND ND
litroso-di-n-butylamine -*ND ND
Aitrosopiperidine -*ND ND
atachlorobenzene -*ND ND
atachloronitrobenzene -*ND ND
enacetin -*ND ND
Picoline -*ND ND
Dnamide ND* ND ND
>,4,5-Tetrachlorobenzene -*ND ND

EPA has not yet determined detection limits for these compounds.

Compound was detected in the blank.



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

Matrix: Soil

Jute Received: August 18, 1988 Work Order: 877
date Reported: December 7, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

tb Number: 88081951 88081952
Sample No.: DANGB3-SS-A3.5 DANGB3-SS-D2
Ite Sampled: 08-17-88 08-17-88
me Sampled: 12:33 15:11

)ate Extracted: 08-26-88 08-26-88
jte Analyzed: 11-28-88 11-28-88
S rcent Moisture: 14 6

ompound Detection ANALYTICAL RESULTS
I Limits (dry weight)

ug/kg ug/kg ug/kg

pha-BHC -- , ND ND
Lmma-BHC -- , ND ND
Beta-BHC 660 ND ND
*ptachlor 330 ND ND

1ita-BHC 500 ND ND
Qldrin 330 ND ND
ieptachlor epoxide 330 ND ND
5dosulfan I -- , ND ND
.W,.eldrin 500 ND ND
4,4'-DDE 1000 ND ND
idrin -- , ND ND
idosulfan II -- , ND ND

±,4'-DDD 500 ND ND
4'-DDT 830 ND ND

* idosulfan Sulfate 1000 ND ND
* ndrin alaehyde -- , ND ND
ndrin Ketone -- , ND ND
*.lordane 2000 ND ND
-thoxychlor -- , ND ND

Toxaphene 2000 ND ND
e:oclor-1016 2000 ND ND
moclor-1221 2000 ND ND
Aroclor-1232 2000 ND ND
;roclor-1242 2000 ND ND
!oclor-1248 2000 ND ND
4oclor-1254 2000 ND ND
Aroclor-1260 2000 ND ND

EPA has not yet determined detection limits for these compounds.

= Compound was detected in the blank.

ft



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

Matrix: Soil

te Received: August 18, 1988 Work Order: 877
te Reported: December 7, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

o Number: 88081951 88081952
nple No.: DANGB3-SS-A3.5 DANGB3-SS-D2
te Sampled: 08-17-88 08-17-88
ne Sampled: 12:33 15:11
te Extracted: 08-26-88 08-26-88
ce Analyzed: 11-28-88 11-28-88
rcent Moisture: 14 6

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

Thlorophenol 330 ND ND
>itrophenol 330 ND ND
enol. 330 ND ND

4-Dimethylphenol 330 ND ND
1-Dichlorophenol 330 ND ND
4,6-Trichlorophenol 330 ND ND
:hloro-3-methylphenol 660 ND ND
4-Dinitrophenol 1600 ND ND
6-Dichlorophenol -- , ND ND
lethyl-4,6-Dinitrophenol 1600 ND ND
ntachlorophenol 1600 ND ND
Nitrophenol 1600 ND ND
izoic Acid 1600 ND ND
lethylphenol 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.

rE: 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.

2356



ENGINEERING SCIENCE page 1 of 5
Priority Pollutant Analysis

Base Neutrals - SW 8270

Matrix: Soil

ate Received: August 18, 1988 Work Order: 877
31te Reported: December 7, 1988 Job Number: OROQI

WP:ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
dress: 710 S. Illinois Ave, Suite F-103
ZZ- Oak Ridge, TN 37830

1-ab Number: 88081953 88081954
Sample No.: DANGB3-SS-D4 DANGB3-SS-A3
late Sampled: 08-17-88 08-16-88
ljme Sampled: 15:45 14:10
5ate Extracted: 08-26-88 08-26-88
?.te Analyzed: 11-29-88 11-29-88
1rcent Moisture: 12 14

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

3 Dichlorobenzene 330 ND ND-------------------------
,,4-Dichlorobenzene 330 ND ND

dRexachloroethane 330 ND ND
.-7is(2-chloroethyl)ether 330 ND ND

-2Dichlorobenzene 330 ND ND
c-Nitrosodimethylamine 330 ND ND
.is(2-chloroisopropyl)ether 330 ND ND
N.4trosodi-n-propylamine 30NDD

Ixachlorobutadiene 330 ND ND
1 ,2,4-Tric'nlorobenzene 330 ND ND
-itrobenzene 330 ND ND
3op.orone 330 ND ND

,aphthalene 330 ND ND
Bis(2-chloroethoxy)methane 330 ND ND
IChloronaphthalene 330 ND N
,xachlorocyclopentadiene 330 ND) ND

Acenaphthylene 330 ND ND
1-:enaphthene 330 ND ND
4Ltmethyl phthalate 330 ND ND
,6-Dinitrotoluene 330 ND ND

Tl 1uorene 330 ND ND
I 4-Dinitrotoluene 330 ND ND
3riethyl phthalate 330 ND ND
N-Nitrosodiphenylamine 330 ND ND
;,.xachlorobenzene 330 ND ND

=Compound was detected in the blank.



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

Matrix: Soil
(continued)

e Received: August 18, 1988 Work Order: 877
:e Reported: December 7, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

D Number: 88081953 88081954
nple No.: DANGB3-SS-D4 DANGB3-SS-A3
te Sampled: 08-17-88 08-16-88
me Sampled: 15:45 14:10
te Extracted: 08-26-88 08-26-88
ze Analyzed: 11-29-88 11-29-88
rcent Moisture: 12 14

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

3nanlthrene 330 ND ND
thracene 330 ND ND

outyl phthalate 330 ND ND

aoranthene 330 ND ND
:hlorophenyl phenyl ether 330 ND ND
rene 330 ND ND
tyl Benzyl phthalate 330 ND ND
s(2-ethylhexyl) phthalate 330 ND ND
rysene 330 ND ND
3romophenyl phenyl ether 330 ND ND
azo(a)anthracene 330 ND ND
-n-octylphthalate 330 ND ND
izo(b)fluoranthene 330 ND ND
azo(k)fluoranthene 330 ND ND
nzidine 2000 ND ND
3'-Dichlorobenzidine 660 ND ND
nzo(a)pyrene 330 ND ND
Jeno(1,2,3-cd)pyrene 330 ND ND
oenzo(a,h)anthracene 330 ND ND
nzo(ghi)perylene 330 ND ND
!izyl Alcohol 660 ND ND

Compound was detected in the blank.

23S



Pziority Pollutant Analysis Page 3 of 5
j Base Neutrals - SW 8270

Matrix: Soil
(continued)

Lte Received: August 18, 1988 Work Order: 877
-)ate Reported: December 7, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

1b Number: 88081953 88081954
3ample No.: DANGB3-SS-D4 DA1JGB3-SS-A3
j te Sampled: 08-17-88 08-16-88
Ime Sampled: 15:45 14:10
Date Extracted: 08-26-88 08-26-88

Site Analyzed: 11-29-88 11-29-88

4 ?rcent Moisture: 12 14

mpound Detection Analytical Results
Limits (dry weight)
ug/kg ug/kg ug/kg

-:etophenone -- , ND ND
SIiiiine -- , ND ND
i-Aminobiphenyl -- , ND ND

-TChloroaniline 660 ND ND
1-Chloronaphthalene -- , ND ND
libenzofuran 330 ND ND
17Dimethylaminoazobenzene -- , ND ND

1 12-Dimethylbenzta)anthracene -- , ND ND
=-,a-Dimethylphenethylamine -- , ND ND
)iphenylamine -- , ND ND
2-Diphenylhydrazine -- , ND ND

:4.hyl methanesulfonate -- , ND ND
3-Methylcholanthrene -- , ND ND

ethyl methanesulfonate -- , ND ND
. -Methylnaphthalene 330 ND ND
4-Naphthylamine -- , ND ND
2-Naphthylamine -- , ND ND
.Nitroaniline 1600 ND ND
-Nitroaniline 1600 ND ND

j -Nitroaniline 1600 ND ND
' {-Nitroso-di-n-butylamine -- , ND ND
:-.Nitrosopiperidine -- , ND ND
?entachlorobenzene -- , ND ND
Rentachloronitrobenzene -- , ND ND
.,enacetin -- , ND ND

-Picoline -- , ND ND
?ronamide -- , ND ND

2 4 , 5 t raI'oo 1-en e

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

Compound was detected in the blank.

1 2359



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

Matrix: Soil

-e Received: August 18, 1988 Work Order: 877
e Reported: December 7, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

Number: 88081953 88081954
nple No.: DANGB3-SS-D4 DANGB3-SS-A3
:e Sampled: 08-17-88 08-16-88
ne Sampled: 15:45 14:10
:e Extracted: 08-26-88 08-26-88
:e Analyzed: 11-29-88 11-29-88
rcent Moisture: 12 14

.ipound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

Tha-BHC -- , ND ND
nma-BHC -- , ND ND
-a-BHC 660 ND ND
Dtachlor 330 ND ND
Ita-BHC 500 ND ND
rin 330 ND ND
.cachlor epoxide 330 ND ND
Josulfan I -- , ND ND
ildrin 500 ND ND
4'-DDE 1000 ND ND
irin -- , ND ND
3osulfan II -- , ND ND
;'-DDD 500 ND ND
-'-DDT 830 ND ND
iosulfan Sulfate 1000 ND ND
rin aldehyde -- , ND ND
Irin Ketone -- , ND ND
lordane 2000 ND ND
-hoxychlor -- , ND ND
<aphene 2000 ND ND
Dclor-1016 2000 ND ND
Dclor-1221 2000 ND ND
3clor-1232 2000 ND ND
)clor-1242 2000 ND ND
3clor-1248 2000 ND ND
)clor-1254 2000 ND ND
)clor-1260 2000 ND ND

EPA has not yet determined detection limits for these compounds.

Compound was detected in the blank.

2360



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

Matrix: Soil

%ate Received: August 18, 1988 Work Order: 877
Date Reported: December 7, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

Lab Number: 88081953 88081954
sample No.: DANGB3-SS-D4 DANGB3-SS-A3
-ate Sampled: 08-17-88 08-16-88
Time Sampled: 15:45 14:10
Tate Extracted: 08-26-88 08-26-88
ate Analyzed: 11-29-88 11-29-88

Percent Moisture: 12 14

1mpound Detection ANALYTICAL RESULTS
Limits (dry weight)
ug/kg ug/kg ug/kg

-Chlorophenol 330 ND ND
2-Nitrophenol 330 ND ND

'-enol 330 ND ND
,4-Dimethylphenol 330 ND ND

2,4-Dichlorophenol 330 ND ND
?,4,6-Trichlorophenol 330 ND ND
S-Chloro-3-methylphenol 660 ND ND
L,4-Dinitrophenol 1600 ND ND
2,6-Dichlorophenol -- , ND ND
;-Methyl-4,6-Dinitrophenol 1600 ND ND
jantachlorophenol 1600 ND ND
*-Nitrophenol 1600 ND ND
i gnzoic Acid 1600 ND ND
-Methylphenol 330 ND ND

i- & 4-Methylphenol 330 ND ND
1,3,4,6-Tetrachlorophenol -- , ND ND
1,4,5-Trichlorophenol 330 ND ND

- -- ) .......

Analyst,., Laboratory Supervisor

EPA has not yet determined d-cction limits for these compounds.

B Compound was detected in the blank.

S)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.

~2361.



ENGINEERING SCIENCE page 1 of 5
Priority Pollutant Analysis

Base Neutrals - SW 8270
Matrix: Soil

ate Received: August 18, 1988 Work Order: 877
ate Reported: December 7, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

ab Number: 68081955 88081956
ample No.: DANGB3-SS-Al DANGB3-SS-CO
ate Sampled: 08-16-88 08-16-88
ime Sampled., 1335 10:55
ate Extracted: 10-28-88 10-28-88
ate Analyzed: 11-01-88 11-02-88
ercent Moisture: 14 14

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

,3-Dichlorobenzene 330 ND ND
,4-Dichlorobenzene 330 ND ND
exachloroethane 330 ND ND
is(2-chloroethyl)ether 330 ND ND
,2-Dichlorobenzene 330 ND ND

-Nitrosodimethylamine 330 ND ND
is(2-chloroisopropyl)ether 330 ND ND
-Nitrosodi-n-propylamine 330 ND ND
exachlorobutadiene 330 ND ND
,2,4-Trichlorobenzene 330 ND ND
itrobenzene 330 ND ND
:ophorone 330 ND ND
aphthalene 330 ND ND
is(2-chloroethoxy)methane 330 ND ND
-Chloronaphthalene 330 ND ND
exachlorocyclopentadiene 330 ND ND
:enaphthylene 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
-Nitrosodiphenyla..n ,.e 330 ND ND
exachlorobenzene 330 ND ND

= Compound was detected in the blank,

6362



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

Matrix: Soili| (continued)

Date Received: August 18, 1988 Work Order: 877

Date Reported: December 7, 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: 88081955 88081956
'Sample No.: DANGB3-SS-Al DANGB3-SS-C0
Date Sampled: 08-16-88 08-16-88
Time Sampled: 13:35 10-55

,Date Extracted: 10-28-88 10-28-88
Date Analyzed: 11-01-88 11-02-88
Percent Moisture: 14 14

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

Phenanthrene 330 ND ND
Anthracene 330 ND ND

~Dibutyl phthalate 330 ND ND

IFluoranthene 330 ND ND
4-Chlorophenyl phenyl ether 330 ND ND
Pyrene 330 ND ND

Butyl Benzyl phthalate 330 ND ND
Bis(2-ethylhexyl) phthalate 330 590 ND
'hryseno 330 ND ND

24-Bromophenyl phenyl ether 330 ND ND
-Benzo('a)anthracene 330 ND ND
Dl-n-octylphthalate 330 ND NE)
enzo(b)fluoranthene 330 ND ND

'Benzo(k)fluoranthene 330 ND ND
Eenzidine 2000 ND ND

( 3,3'-Dichlorobenzidine 660 ND ND
Benzoa)pyrene 330 ND ND

Indeno(1,2,3-cd)pyrene 330 ND NE)
K.Dibenzo(a,h)anthracene 330 ND ND
IBenzo(ghi)perylene 330 ND ND
DBenzyl Alcohol 660 ND ND

1B Compound was detected in the blank.

I
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Priority Pollutant Analysis Page 3 of 5

Base Neutrals - SW 8270
Matrix: Soil
(continued)

ate Received: August 18, 1988 Work Order: 877
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 37830

ab Number: 88081955 88081956
ample No.: DANGB3-SS-A1 DANGB3-SS-CO
ate Sampled: 08-16-88 08-16-88
ime Sampled: 13:35 10:55
ate Extracted: 10-28-88 10-28-88
ate Analyzed: 11-01-88 11-02-88
ercent Moisture: 14 14

ompound Detection Analytical Results
Limits (dry weight)
ug/kg ug/kg ug/kg

cetophenone -- , ND ND
niline -- * 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
thyi methanesulfonate -- , ND ND
-Methylcholanthrene -- , 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
-Nitroso-di-n-butylamine -- , ND ND
-Nitrosopiperidine -- , ND ND
entachlorobenzene -- , ND ND
entachloronitrobenzene -- , ND ND
henacetin -- , 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.

2364



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

Matrix: Soil

Date Received: Aug~ust 18, 1988 Work Order: 877
rate Reported: December 7, 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: 88081955 88081956
15ample No.: DANGB3-SS-Al DANGB3-SS-CO
!D)ate Sampled: 08-16-88 08-16-88
Time Sampled: 13:35 10:55

lQate Extracted:. 10-28-88 10-28-88
nate Analyzed: 11-01-88 11-02-88
Percent Moisture: 14 14

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

jjlpha-BHC -*ND ND
Gamrna-BHC -*ND ND
,Beta-BHC 660 ND ND
l ieptachlor 330 ND ND
"Delta-BHC 500 ND ND
Aldrin 330 ND ND
ieptachlor epoxide 330 ND ND
lndosulfan I 1 ND ND
Dieldrin 500 ND ND
0,4'-DDE 1000 ND ND
i ndrin -*ND ND
Erdosulfan 11-- ND ND
4, 4'-DDD 500 ND ND

11,4'-DDT 830 ND ND
!Zndosulf an Sulfate 1000 ND ND
Endrin aldehyde -*ND ND
:indrin Ketone -*ND ND
Thlordane 2000 ND ND
Methoxychlor -*ND ND
IToxaphene 2000 ND ND
Proclor-1016 2000 ND ND
Aroclor-1221 2000 ND ND
Aroclor-1232 2000 ND ND
'roclor-1242 2000 ND ND
lroclor-1248 2000 ND ND
Aroclor-1254 2000 ND ND
Izroclor-1260 2000 ND ND

SEPA has not yet determined detection limits for these compounds.

13 Compound was detected in the blank.

23 6



Priority Pollutant Analysispae5f5
Acid Extractables -- SW 8270

Matrix: Soil

ate Received: August 18, 1988 Work Order: 877
ate Reported: December 7, 1988 Job Number: ORO0l

OR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
3dress:710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Ab Number: 88081955 88081956
ample No.: DANGB3-SS-A1 DANGB3-SS-CO
ate Sampled: 08-16-88 08-16-88
ime Sampled: 13:35 10:55
ate Extracted: 10-28-88 10-28-88
ate Analyzed: 11-01-88 11-02-88
ercent Moisture: 14 14

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

-Chlorophenol 330 ND ND-- -- -- -- -- -- -- - -- -- -- -- -- -
-Nitorophenol 330 ND ND
aniohno 330 ND ND

,4-Dimethylphenol 330 ND ND
,4-Dichloropheno. 330 ND ND
,',6-Trichlorophenol 330 ND ND
-Chloro-3-methylphenol 660 ND N
,4-Dinitrophenol 1600 ND ND
,6-Dichlorophenol -*ND ND
-Methyl-4 ,6-Dinitrophenol 1600 ND ND
entachlorophenol 1600 ND ND
-Nitrophenol 1600 ND N
enzoic Acid 1600 ND ND
-Methylpheno! 330 ND ND
-& 4-Nethylphenol 330 ND ND
,0,1,6-Tetrachlorophenol -*ND ND
,4,5-Trichlorophenol 330 ND ND

-- --- - -- -/ ----- -4
Analyst/ 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.

2136



ENGINEERING SCIENCE page I of 5
Priority Pollutant Analysis

Base Neutrals - SW 8270{Matrix: Soil

dte Received: August 18, 1988 Work Order: 877
te Reported: December 7, 1988 Job Number: OR001

_R: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
3dress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

lab Number: 88081957 88081958
3ample No.: DANGB3-SS-C1 DANGB3-SS-C3
° te Sampled: 08-16-88 08-16-88
ame Sampled: 11:25 10:25
Date Extracted- 08-26-88 08-26-88
late Analyzed: 11-29-88 11-29-88
Arcent Moisture: 21 11
a--------------------------------------------------------------------------------
ompound Detection ANALYTICAL RESULTS

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

----------------------------------------------------------------------------
,3-Dichlorobenzene 330 ND ND

~,4-Dichlorobenzene 30ND N
Wexachloroethane 330 ND ND
is(2-chloroethyl)ether 330 ND ND
2-Dichlorobenzene 330 ND ND

'-Nitrosodimethylamine 330 ND ND
Bis(2-chloroisopropyl)ether 330 ND ND
.-Nitrosodi-n-propylamine 330 ND ND
xachlorobutadiene 330 ND ND

1,2,4-Trichlorobenzene 330 ND ND
.'itrobenzene 330 ND ND
;ophorone 330 ND ND

3aphthalene 330 ND ND
Bis(2-chloroethoxy)methane 330 ND ND
Chloronaphthalene 330 ND ND

5.xachlorocyclopentadiene 330 ND ND
Acenaphthylene 330 ND ND
4.enaphthene 330 ND ND
Nmethyl phthalate 330 ND ND
2,6-Dinitrotoluene 330 ND ND
Tluorene 330 ND ND

4-Dinitrotoluene 330 ND ND
5iethyl phthalate 330 ND ND
>-Nitrosodiphenylamine 330 ND ND
-xachlorobenzene 330 ND ND

= Compound was detected in the blank,

2367



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

Matrix: Soil
(continued)

-.e Received: August 18, 1988 Work Order: 877
-e Reported: December 7, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

Number: 88081957 88081958
nple No.: DANGB3-SS-Cl DANGB3-SS-C3
,e Sampled: 08-16-88 08-16-88
nie Sampled: 11:25 10:25
z e Extracted: 08-26-88 08-26-88
:e Analyzed: 11-29-88 11-29-88
,-cent Moisture: 21 11

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

-- ---anthrene- -- -- -- - -- ---330- -- -- --ND- -- -ND- -
:actene 330 ND ND
cutyr phtalat 330 ND ND
iorththne t 330 ND ND
:horophyhen enlete 330 ND ND
:ene peylpenlete 330 ND ND
-yl eny pthle 330 ND -ND
:y( -ehlhyl phthalate 330 ND ND
3(ysehleyptaae 330 ND ND
romopenlpny etr 330 ND ND
3romoahanhracenylete 330 ND ND
-noctylpthalae 330 ND ND
-n-ocbtfluorhatee 330 ND ND
~izo(b)fluoranthene 330 ND ND
izoikfineten 2000 ND ND
3'Dcooezidine 6600 ND ND
-'zDiahpyrenze 330 ND ND
ieo(1,2,-cdryren 330 ND ND
-eno(1,2,3nthprene 330 ND ND
Dezo(h)enaen 330 ND ND

.zyl Alcohol 660 ND ND

Compound was detected in the blank.



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

Matrix: Soil
(continued)

Ite Received: August 18, 1988 Work Order: 877
Date Reported: December 7, 1988 Job Number: OR001

,r: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
4ddress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

L Number: 88081957 88081958
Sample No.: DANGB3-SS-Cl DANGB3-SS-C3
ite Sampled: n8-16-88 08-16-88
1me Sampled: 11-25 10:25
Date Extracted: 08-26-88 08-26-88
ite Analyzed: 11-29-88 11-29-88
Jrcent Moisture: 21 11

ompound Detection Analytical Results
Limits (dry weight)
ug/kg ug/kg ug/kg

I ;etophenone -- * ND ND
-Itiline -- * ND ND
4-Aminobiphenyl -- , ND ND
4-Chloroaniline 660 ND ND
t-Chloronaphthalene -- , ND ND
. ibenzofuran 330 ND ND
27Dimethylaminoazobenzene -- , ND ND

12-Dimethylbenz(a)ar.thracene -- , ND ND
*,a-Dimethylphenethylamine -- , ND ND

Diphenylamine -- * ND ND
2-Diphenylhydrazine --A ND ND

q hyl methanesulfonate -- , ND ND
3-Methylcholanthrene -- , ND ND
4ethyl methanesulfonate -- , ND ND
Methylnaphthalene 330 ND ND

2Naphthylamine -- , ND ND
4-Naphthylamine -- , ND ND
5-Nitroaniline 1600 ND ND
,-Nitroaniline 1600 ND ND
±-Nitroaniline 1600 ND ND
.'Nitroso-di-n-butylamine -- , ND ND
A-Nitrosopiperidine -- , ND ND
Pentachlorobenzene ND ND
entachloronitrobenzene -- , ND ND
3enacetin -- , ND ND
=-Picoline -- * ND ND
?ronamide -- , ND ND
.2,4,5-Tetrachlorobenzene -- , ND ND

EPA has not yet determined detection limits for these compounds.

i= Compound was detected in the blank,

23 69



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

Matrix: Soil

7e Received: August 18, 1988 Work Order: 877
!:e Reported: December 7, 1988 Job Number: ORO0l

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

Oak Ridge, TN 37830

Number: 88081957 88081958
nple No.: DANGB3-SS-Cl DANGB3-SS-C3
ze Sampled: 08-16-88 08-16-88
ne Sampled: 11:25 10:25
--e Extracted: 08-26-88 08-26-88
7:e Analyzed: 11-29-88 11-29-88
~-cent Moisture: 21 11

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

T)ha-BHC -*ND ND
runa-BHC -*ND ND
:a-BHC 660 ND ND
Dtachlor 330 ND ND
Lta-BHC 500 ND ND
Jin 330 ND ND
Dtachlor epoxide 330 ND ND
iosulfan I -*ND ND
Uldrin 500 ND ND
I1'-DDE 1000 ND ND
iin - ND ND
'osulfan II -*ND ND
;'-DDD 500 ND ND
''-DDT 830 ND ND
4Aosulfan Sulfate 1000 ND ND
4in aldehyde -*ND ND
,in Ketone -*ND ND
ordane 2000 ND ND
-:hoxychlor -*ND ND
4aphene 2000 ND ND
3clor-1016 2000 ND ND
Dclor-1221 2000 ND ND
Dclor-1232 2000 ND ND
)clor-1242 2000 ND ND
3clor-1248 2000 ND ND
iclor-1254 2000 ND ND
3clor-1260 2000 %1D &UD

EPA has not yet determined detection limits for these compounds.

-Compound was detected in the blank.



Priority Pollutdrit Analysis page 5 of 5Ii Acid Extractables -- SW 8270
Matrix: Soil

Ite Received: August 18, 1988 Work Order: 877
Date Reported: December 7, 1988 Job Number: OROQI

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

11 Oak Ridge, TN 37830

Zab Number: 88081957 88081958

l imple No.: DANGB3-SS-C1 DANGB3-SS-C3
ate Sampled: 08-16-88 08-16-88

17ime Sampled: 11:25 10:25
fate Extracted:. 08-26-88 08-26-88
jite Analyzed: 11-29-88 11-29-88
Percent Moisture: 21 11

mpudDetection ANALYTICAL RESULTS

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

I-Chlorophenol - - - - - - --330 -- - - - - -ND - - - - - - --ND- - - - - - -
2-Nitrophenol 330 ND ND
Thienol 330 ND ND
.4-Dimethyiphenol 330 ND ND

~, Dchoopenl330 ND ND
2 ,4,6-Trichlorophenol 330 ND ND
"Chloro-3-methylphenol 660 ND ND
i4-Dinitrophenol 1600 ND ND

2,6-Dichlorophenol -*ND ND
-Methyl-4,6-Dinitroplienol 1600 ND ND
) ?ntachlorophenol 1600 ND ND
4=-Nitrophenol 1600 ND ND
zenzoic Acid 1600 ND ND
*-Met hylphenol 330 N-D ND
~-&4-Methyiphenol 330 ND N

t,3,4,6-Tetrachiorophenol -*ND ND
S4,5-Trichlorophenol 330 ND ND

Analyst Laboratory Supervisor

jEPA has not yet determined detection limits for these compounds.

D Compound was detected in the blank.

j)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.



ENGINEERING SCIENCF page I of 5
Priority Pollutant Analysis

Base Neutrals - SW 8270
Matrix: Soil

.e Received: August 18, 1988 Work Order: 877
,e Reported: December 7, 1988 Job Number: OR001

ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
4ress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Number: 88081959
nple No.: DANGB3-SS-A2
:e Sampled: 08-16-88
ne Sampled: 12:20
:e Extracted: 08-26-88
ze Analyzed: 11-28-88
rcent Moisture, 18

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

3-Dichlorobenzene 330 ND
3-Dichlorobenzene 330 ND
<achloroethane 330 ND

3(2-chloroethyl)ether 330 ND
2-Dichlorobenzene 330 ND
litrosodimethylamine 330 ND
3(2-chloroisopropyl)ether 330 ND
itrosodi-n-propylamine 330 ND
<achlorobutadiene 330 ND
2,4-Trichlorobenzene 330 ND
;rooenzene 330 ND
Dphorone 330 ND
>nthalene 330 ND
s(2-chloroethoxy)methane 330 ND
7nioronaphthalene 330 ND
<achlorocyclopentadiene 330 ND
znaphthylene 330 ND
naphthene 330 ND
nethyl phthalate 330 ND
5-Dinitrotoluene 330 ND
-orene 330 ND
;-Dinitrotoluene 330 ND
athyl phthalatc 330 ND
4itrosodiphenylamine 330 ND
<acnlorobenzene 330 ND

Compound was detected in the blank.

2372



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

)ate Received: August 18, 1988 Work Order: 877

jj te Reported: December 7, 1988 Job Number: OR001

SOR: ES:Oak Ridge/Duluth ANGB ATTN: Mr. Bill Hayden
)-,dres s: 710 S. Illinois Ave, Suite F-103

j Oak Ridge, TN 37830

lab Number: 88081959

I~ Imple No.: DANGB3-SS-A2
te Sampled: 08-16-88

Dime Sampled: 12:20

1 te Extracted: 
08-26-88

lite Analyzed: 11-28-88
Percent Moisture: 18

1)mpoufld Detection ANALYTICAL RESULTS
Limit (dry weight)
ug/kg ug/kg

I ienanthrene -- - - - - - - - -330 - - - - - - - --ND - - - - - - - - - - - -
nthracene 330 ND
~butyl phthalate 330 ND
Luoranthene 330 ND
=Chlorophenyl phenyl ether 330 ND

::,rene 330 ND
3tyl Benzyl phthalate 330 ND

.s(2-ethylhexyl)phthalate 330 ND
:hrysene 330 ND
7Bromophenyl phenyl ether 330 ND
tnzo(a)anthracene 330 ND
i-n-octylphthalate 330 ND
3 nzo(b)'fluoranthene 330 ND
Panzo(k)fluoranthene 330 ND
Senzidine 2000 ND
33 Dichlorobenzidine 660 ND
inzo(a)pyrene 330 ND
ideno(1,2,3-cd)pyrene 330 ND

)lbenzo(a,h)anthracene 330 ND
nzo(ghi )perylene 330 ND
nzyl Alcohol 660 ND

Compound was detected in the blank.

2373



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

Matrix: Soil
(continued)

te Received: August 18, 1988 Work Order: 877
we Reported: December 7, 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

s Number: 88081959
mple No.: DANGB3-SS-A2
te Sampled: 08-16-88
ne Sampled: 12:20
:e Extracted: 08-26-88
te Analyzed: 11-28-88
:cent Moisture: 18

mpound Detection Analytical Results
Limits (dry weight)
ug/kg ug/kg

atophenone -- , ND
iline ND
Aminobiphenyl -- , ND
Chloroaniline 660 ND
:hloronaphthalene -- , ND
oenzofuran 330 ND
Dimethylaminoazobenzene -- , ND
12-Dimethylbenz(a)anthracene -- , ND
,a-Dimethylphenethylamine -- , ND
phenylamine -- , ND
2-Diphenylhydrazine -- , ND
nyl methanesulfonate -- , ND
lethylcholanthrene -- * ND
:hyl methanesulfonate -- * ND
lethyinaphthalene 330 ND
Naphthylamine -- , ND
laphthylamine -- , ND
litroaniline 1600 ND
Aitroaniline 1600 ND
Nitroaniline 1600 ND
Nitroso-di-n-butylamine -- , ND
Aitrosopiperidine -- , ND
ntachlorobenzene -- , ND
ntachloronitrobenzene -- , ND
enacetin -- D
Picoline -- * ND
3namide - ND
2,4,5-Tetrachlorobenzene -- , ND

EPA has not yet determined detection limits for these compounds.

= Compound was detected in the blank.

2374-



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

Matrix: Soil

Lte Received: August 18, 1988 Work Order: 877
Aate 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

Z-ab Number: 88081959
.jample No.: DANGB3-SS-A2
lite Sampled: 08-16-88
4-me Sampled: 12:20
)ate Extracted: 08-26-88
-zite Analyzed: 11-28-88
10~rcent Moisture: 18

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

,zLpha-BHC -*ND

Limma-BHC -*ND

Beta-BHC 660 ND
fptachlor 330 ND
O lta-BHC 500 ND
Aldrin 330 ND
3eptachlor epoxide 330 ND
.,idosulfan I -*ND

lieldrin 500 ND
4,4'-DDE 1000 ND
idrin -*ND

J iaosulfan II -*ND

4,4'-DDD 500 ND
'4'-DDT 830 ND
idosulfan Sulfate 1000 ND

Endrin aldehyde - ND
':ndrin Ketone -- *ND

,iordane 2000 ND
,-thoxychlor -*ND

roxaphene 2000 ND
'-oclor-1016 2000 ND
:v.oclor-1221 2000 ND

.Aroclor-1232 2000 ND

.Proclor-1242 2000 ND
i:oclor-1248 2000 ND
roclor-1254 2000 ND

AIroclor-1260 2000 ND

EPA has not yet determined detection limits for these compounds.

=Compound was detected in the blank.

I2
2375



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

Matrix: Soil

:e Received: August 18, 1988 Work Order: 877
te Reported: December 7, 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

D, Number: 88081959
.iple No.: DANGB3-SS-A2
,e Sampled: 08-16-88
ne Sampled: 12:20
ze Extracted: 08-26-88
:e Analyzed: 11-28-88
-rcent Moisture: 18

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

:hiorophenol 330 ND
' itropheno. 330 ND
ano 1 330 ND
i-Dimethylphenol 330 ND
4I-Dichiorophenol 330 ND
1,6-Trichlorophenol 330 ND
:hloro-3-methylphenol 660 ND
4-Dinitrophenol 1600 ND
6-Dichlorophenol -*ND

,ethyl-4,6-Dinitrophenol 1600 ND
itachlorophenol 1600 ND
'itrophenol 1600 ND
,zoic Acid 1600 ND
lethylphenol 330 ND
& 4-Methyiphenol 330 ND
3,4,6-Tetrachlorophenol -*ND

i,5-Trichiorophenol 330 ND

Analyst Laboratory Supervisor

EPA has not yet determined detection limits for these compounds.

Compound was detected in the blank.

7E; 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.



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

W Job No.: Project No: 06---
Sample Matrix: 4'/'-

Client: 0 41b6- Cono. Unit: ,/5
Attn: Work Order No:
Address: Lab Sample ID: r

Lab File ID: - ?
Date Received: --
Date Extracted: -9 5

a_ Date Analyzed: lc /J/-ai
Project: >44 7-/ Date Reported: -

Dilution Factor: /
# TICs Found: % Moisture:-

CAS NUMBER COMPOUND NA4E RT EST. COIC. Q

L j ktjow,4;, K. 3 4) 30 1

i CAS, ______.__i q o

, A 630

b-3 0

_____ ____ ___.93 11130 _ _ _ _

C4 As~? go,--_02_70

_ _ _ _ _ _ _ _ __... _ _ _ _ _ _ _ I __

-. 37

I " LdJ :.a +[ .z+ '+-;: m +%+..z+ . .,++, +%L ;= . . " -- 7..

h;m



Jo'o No.:Project NO: So

Work Order- 'No: !? II
At:~~ Lab Sample 1D 3,z feJIC4'

Lab FiT I: EL00(g5-
Date Received:-

D~t An E --y = d I/ - g-&

'~i)CLA~rL(Date 2e-or-.aA:

CfZ , 7:,:,7:: :71-

_____4. - f /0005
_ _ _ _ _ _ _ _ _ ..........-

_____ _________ ____ __ /7000o

_ _ _02 _ _ _ _ 1:2_- C_ _ _0



1? EPA SAMPLE NO.
SEMIVOIATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS I ,- -3,I I
n. M Sn6iC, . Contract:_ _ __-___

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

Matrix: (soil/water) 0iL Lab Sample ID: 98\,/9/ ? A4

Sample wt/vol: B03o =)0 Lab File ID: 3* 1
Level: (low/med) lOw Date Received: __ -___

Moisture: not dec. _____c Date Extracted:____

Extraction: (SepF/Cont/Sonc 540 A. 0-Date An~alyzed:_____

GPC Cleanup: (YIN)PL pH: Dilution Factor: /

CONCENTRATION UNITS:
Number TICs found: .-O (ug/L or ug/Kg)

1 'I 1
CAS NUMBER COMPOUND NAME RT EST. CONC. I Q

. I .__-. __ I ALL
-2. I5_,_37 I " -'_j3. _1 34 36a_

4. __ _ __ _74~___

5. 71/_. I .

16.

22.
23.
29.1

26.

12.
13.

14. 5i/ I

:18 3A 7-

19. 35,e)54 I

1 20. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I ~ 9 ~ _ _

2 6. I l _ _

128. 1I.i . . __ _I

2 9. _ _ _ _ _ _ .
3 0. _ _ _ _ _ _ _I_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I ~ L .. _ _

121.~~~OR I__ _ _ I __ _ __ _ __ _ _ I 1/__7 Rev.__ __I

1 2 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2_ _ _ __7 9 _ _



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: Pe4ee No:
Client: 5. 0/C PI) C Sample Matrix: -- 5/

Cone. Unit: / k
Attn: Work Order No: S
Address: Lab Sample ID: &/ALI--  4

Lab File ID: &b36 9
Date Received: ..
Date Extracted:- -S"
Date Analyzed: /i/i/2-

Projec ,: ) t7 Date Reported:
Dilution Factor: j

# TICs Found: X0 % Moisture: '9q

CAS NIU.MEER ,:OMPOUND NAME RT EST. CONC. Q

0

L-, ___ ____,_ ___ _,_ _- 2 ? o 0

U1 k., C' U-, r ,,!.- i ____,____,_,___-______,__ __.. ,'- .O O O -

0,7L /tC0 __0k__A

U, - 9 67
/47 ,/ 06 Zl .... 9.93 &O

.:93 _-____!I {d, A% ,,-,.. ... o cf7sl 0tT
, _ __ __ __ ,, ,oi ,-, i, __,____-

I I

Ii _ _ _

_____________________________________________________________________________i

-. '*1'-



iI

I
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNES

Job No.: 2re t 4o:
Sample Mitrix: 5O4e

Client: C-? C ilbG&-. Conc. Unit:
Attn: Work Ordar No: .
Address: Lab Sample ID: "

Lab File ID: S.
Date Rece ived: -
Date Ext,'acted: s. ,
Date Analyzed: lo/s-/ae

Project: -bL U-- Date Rep( rted:
Dilution Factor: /

# TICs Found: C)/ % Moisture: ii

(CAS NUM2ER .C ?2U'D NA'4E RT EST. CONC. Q

U-ikrocu/1 ___ __ _1 __9'v
_-____,___,____-_,___ L L5 . 0 ___o__

6/nk o n , F9 OV90

i ! , ow b - o

i ~ ~ ~ ~ ~ C 0D, p.. Io
_ _ _ _ _ _ _ _ _ _ i,9 _- ___ _ .. .. _

I ?/o "3g .C9-i0iA9-L

:,.r w ._.______ __ sS . a... ,lic>o

___ ___IiJ.?r ,3

I -- 700

' •_ ~ I _ _ _I: _ __

_ _ _ _ __.... ... •. - - - -!

--,1

+ '" , ," *'--" 2 3 8 1*'



-SEM VOLATaLE ORGAUfICS ,A LYS13S DATA SHEET
TENTATIVELY IDENTFIED COMPOUNDS

Job No.: ,- No:
'Sample Matrix: ,0/L-

Client: ES r Cone. Unit:

Attn: Work Order No: 87 9
Address: Lab Sample ID: f2/94# I/

Lab File ID: -7O '.
Date Received: -t-
Date Extracted: ?-afpl-f
Date Analyzed: /'/si/

Project: .LI 7"/' Date Reported:
Dilution Factor: /

# TICs Found: $ Moisture: 7

CAS NUMBER CC'IUN M RT EST. CONIC.

a?" 4 no~ Wn T/c

. . . . . .. . . -. #- --

frkqoer L) r,,

__ _ _ _ j 2//. [ ,oo

'1,00 0000

!IV CIL

_____ /, 77_ c/ q _1

U,____ Ipfd2___ I. 5_r1- po _ _I _[_

_ _. 190 0
•__ _ _ _ _ _ _ _ . .. . .... ... ...__ - - _ _ _ _ . . . . . . _ _ _.. . -

I 4 i



V

I
SENIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATELT IDENTIFIED COMPOUNDS

Job No. fpej3e t No:
Sample Matrix: So;

Client: Cone. Unit: / t"
Attn: Work Order No: 2-71
Address: Lab Sample ID: (? -l"/

Lab File ID:S
Date Received:
Date Extracted:
Date Analyzed: I0- l-

Project: Date Reported:
Dilution Factor:/--

# TICs Found: /% % Moisture: /3

CAS NUABER COMPOUND NAME RT EST. CONC. Q

____________________, 0C- 77 5__ _ _

_________,._,_____________ 5 9 7300

_______________I71/T
C

I'-' ,

I ',.-'.".-,,------ ,,-.--. -S l " i '<:: .

/7 .': ""__ _ _ _ -_-_ _ _ _ _ _

~/J C~~)~'1 2383 7 3i -M



IF EPA SAMPLE NO.
SEMIVOLATILE ORGAMIcS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS l " P/- - I

Lab Name: Eniae-i, Se;,S.- contract:_ _ _

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

Matrix: (soil/water),.j Lab Sample ID: _______

Sample wt/vol: .O (g/mL.. Lab File ID: _,___-_

Level: (o/e))WDate Received: '3 8
t Moisture: not dec.*-22jK dec. Date Extracted:________

Extraction: (SepF/Cont/Sonc) 50n.e Date Analyzed: J1,412088
GPC Cleanup: (Y/N)AL pH: Dilution Factor: /

CONCENTRATION UNITS:/,
Number TICs found: "-e (ug/L or ug/]g) '.Z/42&

I *I I I
CAS NUMBER COMPOUND NAME [ RT l EST. CONC. I Q II -- - = . . . . .I . ..- I -- --
1. _ _ _ _ _ I_ _ _1 3.__ co._ I
2. A I__ _ _ ! i_ 1
3. ____..___-__

4.
5. z I,. 00zo

6. __3Ar I__
.7 -, ;L L, ?..IW

I11. ________ - I . i.. . A
12.8 _ _ '.. , 1 Ill __

19.

I 1 . ___ __ __ __' ____l~iiI //-, I__ _
10.

12.
13.
14. W /, 1 -61

2.6.C

20.

229.
230.

FO6.RM___ _ I___ __ _ __ _ -T _f '.TS 1/8 _ ev.

24.8

21. i
21.I

19._

20. _ _ _ _ _ _ _ _ _ l' ~ I & ~ I_
121.__ _ _ _ 1__ _ _ _ _ _ _ _ _ _I_ _ _ I__ _ _ _ I_ _

122.__ _ _ _ __ _ _ _ _ _ _ _ _ _I_ _ _ I__ _ _ _ __ I

123.~~~OR I___ _ IVTI 1/87__ __ _ __ _ Rev.I_ __ _ __I_

12 . _ __ __ _ __ _ __ __ _ __ __I__ __ 2384_ __I _



IF EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS I -, J . I

Lab Name: En -nm n__________ contract:

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

Matrix: (soil/water)0iJ 1 Lab Sample ID: 6 &O0/o, 4-

Sample wt/vol: --? (g/ML) Q Jn Lab File ID:______

Level: (low/red) low Date Received: _ -_______

Moisture: not dec../ 1 dec. Date Extracted: ' _

Extraction: (SepF/Cont/Sonc) 50kc-. Date nalyzed:__

j GPC Cleanup: (YIN)/L pH: Dilution Factor: /

CONCENTRATION UNITS:
Number TICs found: 2 (ug/L or ug/Kg).

CAS NUMBER COMPOUND NAKE RT EST. CONC. Q

2. 4 ?, _.l S-1 1. I A.. ---- =---r7I # i I

I21. __________II f I 4 ____

16. __ __. "7LI 5 __

I 1 6._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I 6 - _ _

j7o. __ _ _ __ _ __ _ _ _ __ _ _ __ _ _ _ _____,_.__.__

27.

249.

1 8 .
5,3 ,

F M12. S 4 I V- I /7Rez.
I13. I L.2 ~ ±2c I_

116. "__ _ I _ _ __ _ _ _ __ _ 3 _

7 17. _ _ _ _ _ _I_ _ _ _ _ _ _ _ _ _ _ _ _ . ~ i . _ _

198. 1 36-2___________L_ 1~~ 3ZO___

I20. _ _ _ _ _ _IVI37,3-3 I 3'4I__ _

| 223.

1 24. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I_ _ _ _ _ _ _ _ _ _ _

1 22. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 23 . __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I_ _ _ I_ _ _ _ _ _ _

1 27. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I_ _ _ _ _ _ _ _ I_
1 25 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _ _I_ _ _ _ _ _I_

FOMI - I 1/__7 Rev.

25



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: P o: 3- 
Sample Matrix: -S'O1-

Client: 0S,1 OAk ,b'C--C Conc. Unit: Abi*.
Attn: Work Order No:
Address: Lab Sample ID: Faos-95o

Lab File ID: -5SpV
Date Received: "
Date Extracted: 2w_(c -
Date Analyzed: I//-s/9

Project: aL 7-// Date Reported:
Dilution Factor: /

# TICs Found: Z Moisture:

CAS N'JMEER R T2O~N'EjET :c
________Un/70 W7 -/:;zoo__

"i' b 33 Co

I t I _________.I
01

1hk1l,,L ,.,o,,,LX } . .. - o

ah j?-d/ A W1..... ?_.4_0 o_3
I rII/~ec 7 t -~O'

I _ _ _ _ _ __ _ _ _ _ _ ....... . .___

! I-

t '3

I._ _ __ _ _ __ _ _ __ _ _ __ _ ___ _ _ _ _ _

- 3 F86



IF EPA SAMPLE NO.
SEMIVOLKTILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS ie 3"-E - I

Lab Name: en- Via rz. Contract:_ _ ,,,__ _____

Lab Code: .Case No.: 0 ' SAS No.: SDG No.:

Matrix: (soil/water)EdI Lab Sample ID: f80// R /,4

Sample wt/vol: ,mw a ( M Lab File ID: A /

Level: (low/ted) )ow Date Received:

.Moisture: not -L. dec._____ Date Extracted: 9 c,- -

Extractic (SepF/Cont/Sonc) _____- rate Analyzed: -2

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

CONCEN PATION UNITS:/,
Number TICs found: AO (ug/L or ug/Kg)

1 I 1
CAS NUMBER COMPOUND NAME RT I EST. CONC. Q

1. j , -' I 7 - I,,-

I 4.. _ _ _ _ _ _ I _ _ _ __ _ _ _ __ _ _ _ _ 16 ./ I 'I __ _

I . - I 4 "---____
I5. _ F.. g_ _

SB. VVI _ __ _. z ,o

210. __ _ _-_I _ _ __ _ __ _,__ _ r __29.
22.

12l. 3a___20 2 __ _ __:1__ __ L fC ,~

, 13. -

14. -7 _i L7_
25. __ I

16.
?.17.

303
11FORM__ _ _ __ __ _V-T__ I 1/B7I ~ Re_ .

20. A__ _ _ __ _ _ _ _ _ _6 __ _ _ _

21. _1

24.
125.__ _ _ _ _ _ _ _ _ _ _ _ _ _ I_ _ _ I__ _ _ _ I
126.__ _ _ _I_ _ _ _ _ _ _ _ _ _ __ _ __ _ _ _ I

1 27. _ _ _ _ _ _ _1_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _ _ l _

FORMI I SV-TIC 1/87 Rev.

J 2387



1F EPA SAMPLE NO.
SEMI'VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS i . 5_ I. I I
Lab Nam~e: See.*ca.Contract:______I______

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

Matrix: (soil/water)SO;/ Lab Sample ID: s1O IA5- 3 ..

Sample wt/vol: 3O (g/mL) a M Lab File ID: F. C 3 3D

Level: (low/Med) )oW Date Received: RI-___"_

•Moisture: not d dec. Date Extracted:____

Extraction: (SepF/Cont/Sonc) 50,.ce Date Analyzed: ________

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

CONCENTRATION UNITS:
Nwmber TICs found: J(ug/L or ug/Kg)

2. i I0

3. A5.>i i-0
7. CA UBRCOPUDN I R, .I ES. CC.... Q
I .__ __ __ _.__-2-- .,

__._ j c7 ,____ _ I,I 2. __ _ _ _ _ __ _I_ _-,__ _ _ __ _ _ _ _ __ _ _ _ __ _ __ _ __ _ _ __ _

13. ______ ...______,... 4. __ __ _ __ _ ___ .,-_'___-,____ 1 - 2....e _ _

4B.

69.
70.

9.

15. 3I
16. 13I

12. ep 6

15.

20.

23.8

24. 1 | it •i-m| I ___ __ |

258.__ _ _ _ _ _1_ _ _ _ _ _ _ _ _ _ _ _ _ _ I% '' I qj- __ _

I ~ ~ ~ ~ FR I3 S-OV3 -T--I~- 1/8 Rev.I _

I 14 I -z~-~ L12388__



I1?F EPA SAMPLE NO.
SEMIVOLATILE ORGAMICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS I ) A 3- I

LabName:__________ S gie contract: - I_____

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

Matrix: (soil/water) Lab Sample ID: AM

Sample wt/vol. '-Bo (g/=L) .!r Lab File ID: I- :33.
Level: (low/ned) /OWi) Date R~eceived:

% Moisture: not dec.i/.±L dec. Date Extracted: _______

Extraction: (SepF/Cont/Sonc) S4fi e. Date Analyzed: /'/

GPC Cleanup: N) pH: Dilution Factor:/

CONCENTRATION UNITS:/l

Nuner ICSfoud:(ug/L or ug/Kg).

CAS hNMBER COMPOUND NAM! RT EST. CONC. Q

3. 5.eip
I .____._I I .E I_

s. 2. _________ I IIZI ,ZII
I 3.. ________, ____I_______,______ I /6 0 ____

14. I , A _

5. _ _ .. I,__
1 6. I _ , R3 o I

! 7. I 9/,_ _ _ _ _ _ __ _ _ __ _ _ __ _ _I 7 I ___ __ ___ __- _ __

I .s. _ _ _ _I_ _ _ _ _ _ _ _I .4 ,.- I Se.I _
207.

22. .. I

* 210. _ _ _ _ I__ _ _ _ _ _ _ _ _ L I ~ f _

I 21. ?I - I c/I~I ___I

12. I

16. 3I 9213. __ _ __ _ _ I__ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _

1 9. I I
20. I I

FO1RM I____SV-TII 1/87_______ I Rev._21

2.__ _ _ _ I__ _ _ _ _ _ _ _ _ _I_ _ _ __ _ _ _ I_ _

123.__ _ _ _ __ _ _ _ _ _ _ _ _ _I_ _ _ I__ _ _ _ I_ _

122. _ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _ _ _ _ _

123. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _ _ _ _ _ _

126. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _ _ _ _ _

127. _ _ _ _ _ _ _ _ _ _ _ _ _ _ I_ _ _ I_ _ _ _ I_ _

126.__ _ _ _ __ _ _ _ _ _ _ _ _ _I_ _ _ I__ _ _ _ I_ _

FORM I SV-TIC 1/87 Rev.

2329



IF EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS " 3 I

Lab Name: An!__Se 4CR.. Contract:_____ ______

Lab Code: ,Case No.: • SAS No.: SDG No.A:

Matrix: (soil/water)_ Lb Smle D: .t

Sample wt/vol: g/ FileID: LabFileID:

Level: (low/med) )OW Date Received:

% Moisture: not dec.'2 dec. Date Extracted:________

Extraction: (SepF/Cont/Sonc) 50-4 . Date Analyzed: it___/__

GPC Cleanup: (YiN)LL pH: Dilution Factor: "

CONCENTRATION UNITS:4,
Number- TICs found: 18 (ug/L or u/g

I. ~ I
CAS N'IMBER COMPOUND NAME RT j EST. CONC. Q

I~V I. goo_____ 1 1

4. .__ _ I1I "__,_, _3._ __,__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ,4e l ,co___
5. _. _ _ o

I 6. o %).i--3 Au 7 -11 b$ I_ -23t
1 7. 57-1/ - 1 04(k ( B b'A. acfc/ .IG&qq .-1 ___

18 i~i. ,I I___,__.... I_-_
I14. __ _ _ __ _ _I _,,,__ _ __ _ _ __ _ _ _ I i qz. ,6
10. I_ _ _I_ _ _ _ _ _ _ _ _ [-.'h} 3,o. __
8 . 1 ,

12. 16t _-'f

113. 3_ _ _ 5-__ _ _ _ _ __ _ _LD.... _ _ _ _ I I

I 14. to___ _ _ j __ _ _ _ _ _1__ _ _ _ __ _- 1i.J ( _ _

I15. A;__ __ I- V I3__" - - I I_

19.
20.-
21.
22.
23.
24 .
25.16. I
27. _ ____I . ,_
28. _ I

121. _ _ _ __I __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

FORM I SV-TIC 1/87 Rev.

2390



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: P.eeCt No: 0
Sample Matrix: 50//

Client: C PI(7)' 7 Conc. Unit: 1/4.,
Attn: Work Order No: 2:9

Address: Lab Sample ID: ?SV/9 5
Lab File ID: 6-vo-
Date Received: r-,&-& 7 ,
Date E xtr-a-cg-
Date Analyzed: I,/-41/s

Pro.ject: )-.6UTX,-/ Date Reported:
Dilutioi Factor: /

# TICs Found: /2 Moist.ire: /9

CAS NUMBER C2MP",E , . RTCC Nc.

I_/ k .,. o_ _ s) 0 . .

___ __ _..__ / ,i io~,/7, -___ '__° __oo

92 ?/ I

239

i i _ __ _ _ _ I _

- 3 9 - --- " -" -'-. "

I i l- i i.I.2391



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: Br.o4Oct No:
Sample Matrix: -5'0

Client: 04r OConc. Unit: /k>
Attn: Work Order No: 56
Address: Lab Sample ID: 8e089a' = (7c'"

Lab File ID: !-&Sc
Date Received: - _-
Date Extracted: b -
Date Analyzed: i/.',IS

Project: " b4ta-k/ Date Reported:
Dilution Factor: /

# TICs Found: lb % Moisture: i4

CAS .. 1...... C,.NC...i

I9 9

-49k)or A ove i e I;;

/Cif,~o OL, /,91 1"5o 4"

t_ _ fIn /c t) c , 2 I6-, 0 9 6 _ _ _

.dt LsnooIn es:,4 r ._,__3/oi
AIC ,0,iw A ydr, C-r-bc,,. ?- I

U r .. ... .ii c,

-4

_, _ __Z

___ _....._ I f__"__ __
____ ___ ___ ___ ___ ____ ___ __ ___ ___ ____ ___ ___ ___ ___ I _ ____ ___ ___ ___ ___ ____ _ I ___ ___ ___ ____ ___ ___ ___ ___ ___

- {-I ______________________

- --. - |-

4



IF EPA SAMPLE NO.
SEKIVOLATILE ORGAWICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS I 0- Je-L - I

Lab NCe: contract:_ _

Lab Code: .Case No.: _77_ SAS No.: SDG No.:

Matrix: (soil/water) 5 o;/ Lab Sample ID: 00 A _4

Sample wt/vol: BO (g/mL), Lab File ID: x______

$Level: (low/med) low 4 tDate Received: ~~i

i Moisture: not dec.-/ dec. Date Extracted:________

Extraction: (SepF/Cont/Sonc) e- Date Analyzed: ./L-8:Z

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

CONCENTRATION UNITS :/.
Number TICs found: *2- (ug/L or u/g

I CAS N7KhBER COMPOUND NAME RT EST. CONC. Q I
i. 97 0. TS2. -- ___ _ __ 1_

2. _ _ _ _,- AQ00I 5. I2L9 - :; q _ _

6.II I 3-1 b r 1I 17. Q 0I t
111.~~~~~~ ____ 71~.~ _

12. 1AE d.-7 1 -0
13. 1 Rh I -3

23..W . --.5r

16.
: 27.

~21.

15. _ _ _ _ _ l__ _ _ _ _ _ _ _ _ _ _ _IA ' 5)I __ II 31 . _ _ _ _I_ _ _ _ _ _ _ _ ~ ~ ZOI

IF1 .RM___ __S__V-T____ _1/8__ ___R__ __.

I20._91 24. _ _ _ _ _ _I_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I_ _

1 22._ _ _ _ _I_ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ I_ _ 1
1 26. _ _ _ _ _ I_ _ _ _ _ _ _ _ _ _ I_ _ _ I_ _ _ _ _ I _ _

1 24. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _ _ _ _I_

125. _ _ _ _ _I_ _ _ _ _ _ _ _ _ _ _I_ _ _ _ _ _ _

I 26. _________ I__ ._______ ___ ____ ___

FORM I SV-TIC 1/87 Rev.

2393



IF EPA SAMPLE NO.
SEXIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS I ou (--

Lab Name: -1 Via 5e*1; Z Contract:_I-_._

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

Matrix: (soil/water)SO;I Lab Sample ID: 8St>/1-7 ,FAFh-

Sape wt/vol: o (g/ML)_.-. Lab File ID: f 63 4?

Level. (low/med) ')OW Date Received:_____

% Moisture: not dec.'- dec.- Date Extracted: _____

Extraction: (SepF/Cont/Sonc) o_., Date Analyzed:

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

CONCENTRATION UNITS:/,
Nunber TICs found: _ _ (ug/L or ug/Kg) 4y

I iI.I I
CAS NjtxBER COMPOUND NAME RT EST. CONC. Q
I 1 __ _ ___ __ = ...... . . . .. .. i__ ==
2. 3.. 3r,....- 0,2 0 i
2. _) l 0I I
4. _, - . _

I6. __ _ _I_ __ __ _ ., ____ _I _1
6. _ _-/. ____

I O. _ -_ _ _I__ _ _ __ ,I _', ,',,. y. -d .& __ _ __I__1 9.________ 11__ _

5 10.. 7 L a 6AAd I .3-II

12. _ _ _ _ _ _ _I zor4 60-,, . zt ",9 ,,.I._
I 13. c __ _ _ _ I_ _

14. 1A . r_.,. J .,. _115. __ _ _ _1 .,'-,., -' .* , 3 I_
I16. ___ ___ ___ 7 )3L. 4 J. ~ ~ I~I_ _

118,.:.. _____-jI. -, I __

17.

20.
2.1.
22.
23.
24.
25.
26.
27.
28.
29. I

120. __ _ _ _ _ _ _ _ _ _ _ __ _1_ _ _ _ _ _ _ _

FORM I SV-TIC 1/87 Rev.

3 9 4

22.__ __ __ __ _ __ __ __ __ __ __ __ __ __ __I m___ni__ __um __ ___m __a l n



iF EPA SAMPLE NO.
SEMIVOIATILE ORGAMICS ANKLYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS I ji3- I

La.b N-.e: Contract:_____ ______

Lab Code: Care No.: SAS No.: SDG No.:

Matrix: (soil/water)- 0/ Lab Sample ID: FS8 / 57

tSamp.e wt/vol: -O (g/,,) QLab File ID: . 63

Level: (low/med) )w Date Received: ________

, Moisture: not dec. , dec. Date Extracted:_________

Extr.action: (SepF/Cont/SOnc) 5;.zh r Date Analyzed: //)2

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

CONCENTRATION UNITS:
Nur-ber TICs found: (ug/L or ug/Kg)

= = IA
C_-.S KUJMBER COMPOUND NAM E RT EST. CONC. Q

2. . - I /__ _ I /
I3. _ _3.77 e u I__

4. __ _ __ __,__-__-____ -__I

__. _______,7I I - I __

, . e-1. I .AOC I__

__________ c,._ , <it ,i t ____

__ __ __ __ __ _ __ __ _i__'3 , _____ __ ,_

i~~3 17-z5- -
___________ _. 5.-

2 . 7, r-- I_ _ __?352. I - _

22. I__ __ __ __ _I 53I_ _ _

~25.

I 21. __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I_ _ _ _I_ _ _ _ _ __I _ _

12". I__ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _

j23. __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _ _ __I _ _

3o2 . __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _ _ __ I _ _I

2_"_FORM I SV-TIC 1/87 Rev.

22 3 9 5



> 0 m-r ON rr o o C o *o HO
--0 H H oH HH H40H r-4 r
4) coH Dtn H til-%oul, -i r
0 UH ur-c -Dt)D- r-4 0 )

CD 00 0Hr

LO 0 r4 vO 0
0* '. 00 0 CD 0)t $4 4 f<VUrInUp
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418.1 INITIAL & CONTINUING CALIBRATION DATA

Job No.: OROO Calibration Date: 9-14-88
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= 0.9994

Project: Duluth ANGB. Laboratory Supervisor Approval:

Laboratory Sample No(s).:
88081947-88081959

/Continuous
Standard Concentration Absurbance RF /Calibration

/Verification

No. 1 0.59 0.118

No. 2 1.2 0.218 RF = 6.46

No. 3 1.8 0.301

No. 4 2.4 0.401

Cont. Cal. No. 2 1.2 0.213 100%
(88081947)

Cont. Cal. No. 2 1.18 0.210 98%
(88081948-88081952)

Cont. Cal. No. 2 1.2 0.215 100%

(88081953-88081959)

398
88-A1-DULU0444 1 CC-FRMI3



SEMIVOLATILE METHOD BLANK SUMMARY
4B

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

Client: Lab File ID:
Attn: Matrix: 5o I
Address: Level (low/med):

Date Analyzed: /o-3-
Time Analyzed: j' j
Instrument ID:

I - Date Reported:
Proj ect:

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

Sample Lab Sample Lab File Date of
Number ID ID Analysis

!: , I O/YY ,  t oi, = e3.y- i,'-.r-,2p

i s&?1'7Y I y , 'ic c, D I-

8a C l,7 Sol 9 3k Ii9

__, _i, - " t .u CT, , I 5o, ,,, e ..- ~ I,/,-,i$ /.=-

-A I $o, 2 I' /S~~

.!-co ! 2/G~5 u !Io Io,-a

I-,. 1I7,,,."? i .% 1 , Lg-%4'¢ iIc-'a-' ,-a9-f

_ _"__~_ _9 - ,, 3..8-A3N 39T-R1
..~ ~~~~ ~~~ ~~~~ ,1 7,7Vif ~JDs~.,- a<

ii- 9

4i • • i ,-. , ,=,. ,,, ,., , , ,,. ., , . , , , 1



SEMIVOLATILE METHOD BLANK SUMMARY

Job No.: Work Order No.:
Lab Sample No.: C9y- /G

Zlient: Lab File ID: o
Xttn: Matrix: .o
kddress: Level (low/med):

Date Analyzed: /-.2-V9
Time Analyzed:o" :ti
Instrument ID:
Date Reported:

?roject:

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

Sample Lab Sample Lab File Date of
Number ID ID Analysis

P I

M SS -- S6Y-

I ! 4 I
I 6  i KxI I

I I I I
Pi 144 !~ t

I ' ! t~z I

! I
i3 .4.. ..

m mi

89-AAAANINNN 1 2401 TI-FR,'iO1
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|

GUMS TUNING AND MASS CALIBRATION

Decafluorotr iphenylphosphine (DFTPP)

Case No. 123456 Contractor Engineering Scien Contract No, 99999999

Instrument ID 11 Date / Time 13:

Lab ID >T2017::DI Data Release Authorized By:

m/z .ION ABUNDANCE CRITERIA %RELATIVE ABUNDANCE

51 30.0 - 60.0% of mass 198 46,38 OK
68 less than 2.0% of mass 69 0.00 OK (0.00) #1
69 mass 6 relative abundance 55.72
70 Iess thar, 2.0% of mass 69 0.00 OK (0.00) 1

I 127 40.0 - 0.0% of mass 198 44,36 OK
197 less trar 1.0 of mass 198 0.00 OK
198 base peak, 1002 relative abundance I 100.00 OK
1?I9 5.0 - 9,0%( of mass 1?8 7,02 OK

275 I10.0 -30.02 of mass 198 16.35 OK
I 365 greater than 1.00Z of mass 198 1.65 OK

41 present., but less than mass 443 6.83 OK
442 greater than 40.0X of m ess 198 45.78 OK "
443 I 17, - 23.0Z of mass 442 8.38 OK (18,30) #2

TH'S PERFORqiNCE TUNE APPLIES TO THE 1I -Value in parenthesis is I mass 69,
FOlL.OWING SAMPLES, BLANKS AD STANDARDS. #2 -Vafue in parenthesis is % mass 442,.

LSAIIPLE ID . )_ _ LABI0_ DATEOFANALYSIS.I.TIMEOFANALYSIS I
153 nq DFTPP 1->T2017 I 10/17/88_1_13:17 _ 1

I 0 (I I_ I ('" oH I
LWki1II .J ' I 5 0 I__I_1_ _0SI

WOK 9 " Sotl -.04_ _I_

WKN1 ~ 1g ____I 10 I

I I, I

__________Ic i~~~a

FORM U 7185

i 20603



File )T2017 50 n9 DFTPP Scan 89
Bpk Rb 100. E NRM ENH 5.07 sin.o,, .p2.00 250 4p 05 .. ' z

198

10 " 100

90 ,90

70 -70

69
60 " 60

77 44250 1 27 50-s
2550

30 -30

2 275 30

S141 296 323

50 "1 . .20 " 250 ". 350 003

": >T2017 Scan #: 89 Retn. time: 5.07

sh/ Int. t!z Int. O/z Int. sz Int. B/z Int.:

43.20 1.545 82.00 .863 129.15 19.349 192.05 .682 244.20 8.361
44.10 9.016 83.10 1.018 130.15 1.881 193.05 .836 246.10 .527
50.10 11.942 85.10 .645 135.25 1.336 196.20 2.708 255.10 37.181
51.10 46.378 86.00 .373 136.15 .354 198.10 100.000 256.10 5.617
52.10 2,290 91.10 .A45 137.15 .345 199.10 7.016 258.10 2.208
55,10 1.191 92.10 .409 141.05 2.118 204.20 2.808 273.00 1.336
56.00 1.681 93.10 4.144 148.05 1.654 205.10 4.635 274.15 2.963
57.10 4.426 98.10 2.145 155.15 1.145 206.20 17.768 275.15 16.350
58.00 .236 99.10 3.245 156.15 1.609 207.20 4.744 276.25 1.827
63.10 1.754 103.10 .327 166.05 .264 210.70 .282 277.25 1.372
64.00 .200 104.00 .900 167.05 3.690 211.20 .409 296.15 3.981
65.10 1.209 105.10 1.854 168,05 1.918 216.10 .236 323.15 1.336
69.10 55.721 107.10 11.388 175.15 .927 217.10 5.080 334.15 .318
73.20 .927 108.10 1.990 176.15 .291 218.10 .254 365.10 1.645
74.10 4.253 110.10 33.427 179.05 2.699 221.10 7.207 372.00 .191
75.10 7.325 111.10 4.490 180.15 2.018 223.20 .836 372.20 .209
77.10 44.261 116.00 .709 185.15 1,609 224,20 8,998 423,20 2,608
78.20 2.990 117.10 6,862 186.15 11,052 225.20 2.527 441.25 6.825
79.10 3.081 123.15 .982 187.15 2.899 227.10 3.681 442.25 45.778
80.10 2,254 127.15 44.361 189.05 .254 228.10 .227 443.25 8.380
81.10 3.835 128.15 3.735 191.05 .336

24174



Continuing Calibration Check

Case No: Calibration Date: 10/17/8

Con or:,. SC !SC.E , lne: ______

Contract AD: Laboratory 10: )S01B8

InsIment 10: Initial Calibration Date: 10/

Minirn UR for SPC s haxim : Dlff for CC is I

Compound r Rr mOff cCcspcc

Ph,.anthrene 1.03431 1.02797 .61
flnthracene 1.OSIS 1.03155 1.90
Di-n-Butylphihalate 1.St9S 1,4289 5.96
4,4'-iomoiphenyl
Fluoranthee 1.1901? 1.0893 8.49 '

Reptachlor (poxide
Endosulfan i -
1,4'-006 - o -

DOeldrin -

Endrin -
4,4"0-D-

[ndosulfan II
Endrin fildehyde1,4'-D0l -

Endosulfan Sulfate
Oibutylchlorendate
Oenndxne .04023 .14520 260.92
Pyrene I.S6086 1.6723 4.32
Terphenyl-4 1.09835 1.18733 12.19
6utylbeylphthelete 1.03390 1.05962 2.49
3,3'-0xlorobenzdint .13689 .19172 40.06
Chrys - .99655 1.00631 .98
e 8., ih. .ne 1.10407 1. 12410.2 1.81
bs (2-E t;lhe x1)P.htate 1.21053 1.291.63 6.68
Oi-rnoctylphthalate 3.40275 3.59029 5.51 *
Benzoa)Pyrene 1.32098 1.32559 .35 *
Benzo(b)Fvoranthene 1.608M 1.626% 1.12
I o(1,2,3"d)Pwene .96900 1.02245 5.63
Dhbenzo(a,h)Dathracene .87481 .92802 6.08
Senzo'k)rloraithen 1.41370 1.38522 1.05

Renzo(g,h,O)Perylene .89761 .96086 7.0

ff - Reipcn-e Factor fro daily standard file at 60.00 ng/L

RF &rage Response Factor from Initial Calibration Form UI

1iuff - I Difference from original average or curve

CCC - Calibration Check Compounds (*) SPCC - System Performance Check Conpounds ( )

FormUII Par 3 o 3

24(3



Cwtiin Calibration Check

Was NO: Calibration Oate: 1011fl/U

Contractor: im, m ,O s line: 13:33

Contract He: Laboratory ID: MSS

Intstrumet 1D: Initial Calibration Wet. 10/3.t~

fliniw IF for SPCC is N1umum I Diff for CCC is

CMPM fT R DiffICCC SPC

itrso-ina~lair* .90169 .918ON 1.81
Z-Flucrophenol 1,1580 1120M9 4.10
bis(2-Chloroettwl)ethtr 1.11892 1. 00461 10.21
Phenol 1.4165.1 1.37283 3.09
phenl-ds 1.22088 1.1595 5.34

UIilift .54193 .8003B 48.18
2-Chiorophenol 1. 23175S 1.29182 4. 88
Il-Dzchlorobenzene 1.47535 1.45381 1.46
1 , 'Hichlorobenmee MOM53 1.363 7.1
eenzyl Chloride - -

efzyl ilcchol .720 .4222 42.06
l,20:hlrobnzne1.32240 1.36614 3.31
2~4et~lhecl1.17367 1.41431 20.50
3-~4-~etylhe~cl1.0011.365?8 27.4
bi~(-chcrcnoprp'4Et~r 217 2.4An3It 11.49

exchcrete.53.040 .53680 .30

fil rabenzene .40312 .4041 .26
N~rve~neS.39137 .40160 2.61

2-Nitrophenol .24657 .26256 6.419*
Isaphorone M7170 .2927 7.36
b 13(2-Chlor 0e tho 0x Y)md .4m 9386 .5284 5.39
2,4- Onle t hIY.phe'nol .314849, .3M 10. 75

Benzic &,d .,7972 .2857 3.25
,4 - 1 cr ophe. SOU73 .571554 1.4 iS
.,,4-Ir-,chlorobmvzce .36913 .4003S 8.4

Naphthalene .94529 .90116 4.73
4-Chloroaniline .3630 .41238 13.58

Neahoroktiadient .20283 .22Z909 12.95
4-hor-3-lehylheol .31360 .3344S 6.65S

Wfehylnaphthalene .36397 .56696 .53

f - Response fector from daily standard file at 60.00 ng/L

T - average Respone ract-.r fron Initial Calibration Torn UT

IZ0.ff - 1 0Ifferec fron, original average or cimrv

CCC - Ucl:bratim. rkhcdkCrpud (f) SPCC - Wysem Performance Check Compound3 M

Vrm ull Page lof 3 2 O



Catminiu Clibration Chec

Cm No: Calibration Date: 10/17/88

Contractor: line: 13:33

Contract o: Laboratory ID: )S018S

Instruent I: Initial Calibration Date: R0IZZO

hnipm Rr for SPC is tlaxIX Diff for CCC is I

Compur4 if 0f 0iff CCC SPCC

eH ac~hloroclop e .2998 .41690 41100 
Z~i,64rchIorobeno V7280 .M97 3.82
2,4,5-Trichlorophenol .5289? .33766 1.64
2-fluorobiphenyl 1.2?20 1.1798 7.27
2-ChloroWapthalen 1.2378 1.2315 .2?

.47288 .8291 2.13
! ~ethylpht~ilate 1.4%29 1.32200 S.
2,6-0introtoluene .37415 .36M6 1.75
Rceinphtfr;lene 1.6918 1.65303 2.11
v oa 1'. . Ai2L O 331

2,1-Oirn~tr,.en,¢l .11ese .10414 12. 47 '

1.13011 1.04.S.1 5.4
I=. "Ioftran1.611317 1.575.05 3.990

2,4-Din! 19 ,".418 .2n073 473
4-Nitroh l .NA .31643 11.23
FlUo-refe 1.12,850 1.02,990 8.74
zetlpht"a"ate 10.239 1.047.5 13.39
S-Ch I o* l,-, pe y ,tef .59183 .Sem9? AD

1-) itron line .35956 .38920 8.24
2,4,6- br openol .21023 .22251 S.81
1,2-Diphenylhydranne - -
RI Ipha-8&

Beia-BHC

Delta-C,

PRldrin - - -

H-Hi trosodipherylanine .40286 .47432 17.74
4,6-Dzn trc-2-leiylphr.ol .10511 - -

.211301 .23327 9.51
Fexachlorobenzene .26273 .28921 10.08

Rr - Response rtor from daily standard file at 60.00 ng/.

- #jerap Respe factor from Initial Cibraton ram, V

Wiff - Z Oifference from original a roge or crve

CCC - L-!sbration Check Conp.mmd (*) SPCC - System Perfornance Check Conpounds (a'>

FormUll Page 2of 3

2f407



SEMIVOLATILE INTEIUAL. STA14DARD AI'pEA StUl.4ARy

Lab Name:* Lt.t-l Contract: I
Lab Code: ____Case No.: ___SAS No.: Z%__ 6 N.:___

Sample No. (Standard): Date Analyzed:,/ /

Lab File ID (Standard): 0Time Pnalyzed:..Jj

Instk*rument TD:

JISl(DCB) I 11S2(NPT) 11S3(ANT s I
1jAREA ~IRT IAprA -u RT IAREA RT I

I12-HOUJR
ISTD-I L7I95 ~8( b~ c~(5
UPPER I9 Vi I 7I I ir'IrJ

J LIMIT j Ell~'O1~6,~
1=- I I 1----------I _____)e__

ILOWER

IEPA SAMPLEI II i

(0 I III to

Q 4'tvjcY I r-'? -r17- U1 9 5*yiCc3 (o(0 I Ji2i
1; 02 41 JII I q!5___4
q. O g 051~ RO I IVf~ Iff 9 I -' IJL3
iq06 I J~ 529 LL'4' I a ~ vJ ,?J~L 77 0 C. 1,3

c~ ~~ 07' 1 5'-p 1 f( 030(~(~V"f~II.2

qf : -J-4 i -a7(o I.j(SLSA I&. 4 i

1 7 i ___________________________ __________________ __________________________ __________________ __________________________

2 0 ; ___________________________ __________________ 1 __________________________ __________________ __________________________

21? _ _ _ __j_ _ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _ _ _ _

22 1_ _ _ _ _ _ _ _ _ _

__ _ __ _ __ _ (DIB =_ _ _ _ _ _ U P PER__ __ __ _ __ __ __ __ __

1__ __2_ (NPT)_ __ = interna I"a da -__ __ I__ _ __ _ __

___ __3_ (ANT)__ = LO E LIMIT___ _____ c:__ __ _ _

15j~~~~~n er a __ __ __ a___ _ _ __ _ ____ _

pag _ __ I_ _ _ _I .1 _ _ _'S I ___ ____ I ___ ____I _ ___ ' _ ___ ___ __ ___ ____ _ _ __3



8c a.

SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

Lab Name: c ------ Contract-_.,_____

Lab Code: Case No.: - AS N6.: •___ tic

Sample No..(Standard):._'57_ Date Analyzed:_ _

Lab File ID (Standard): _ Time Analyzed:an_

instrument ID:

,Is4(PHN) jIS5(CRY) I fIS4(PRY) I
AREA #R ET AREA #LRT f AREA # RT--- =-===I -- I- =---- ---I - I ---==-= =--=

12 FOUR .q
I STD IL..-.J''_ jI __I-i'------ ==---I-----------== ! ========--=

UPPE1 /I( fc 6SrP-l
LIMIT ,_ _ _ _ 1'____

. I. ? I I
1LTI!IT_ .

JEPA SXPLEI
O. 1 II -......... ---- -==== = --=== == === === I := == = [== =

o0 1I .i~qi I II ?. I ig I31.LU I =ci I ..3ZY. I

c O l0q I___. Il . I

94- 0 1 Cjt_ .1I

I L- a2u. 1a>LI_ - I.341. .rLiL " qp._ _'0j aI 1 I0 L2LYJLL I & _____

5 M - 1 I I I

w 0- _ I I 1

_______--._ _ . __ 9_ _ 9.?_ 1 to06 ,r 1 7 /. = i I I 1 I__ _ 1

_ _-, I I _ i_ I -I

(7 " . .. -. .. .. I " _ _ _ _ _ I__ _ I_ _

_ _-_ _ _ _ I _ _ _ _ _ _ I__ _ _ _i i -- _ 6 I .4AI I I I

* *.'." = ,-rane-d!0 UPPER LIMIT = + o
_ Chr=.-.2 of internal stard--:-=

• = e.ae-d2.2 LOWER LIMIT = -

of internal stanr.": %==a.I
S. - internal standard azaa values wizh az

.' - I - -2
.Q SV-2 .
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SEMIVOLATILE ORGANIC GC/MS TUNING AND MASS
CALIBRATION - DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP)

Lab Name: Engineering Science Contract: _ .

Lab LcJe: Case No.: SAS No.: SOG No.:

Lab File ID: >DI12B DFTPP Injection Date: 11/28/88

Instrument ID: 70 2 OFTPP Inject'Lon Time: 14:21

1 % RELATIVE 1
m/e ION ABUNDANCE CRITERIA ABUNDANCE i

1 S1 1 30.0 - 60.0% of mass 198 . 48.8 
1 68 1 Less then 2.0% of mess 69 1 0.0( 0.e)I
1 69 1 Mass 69 relative abundance 1 62.
1 70 1 Less than 2.0% of mass 69 .3( .5)1!
1 127 1 40.0 - 60.0% of mass 198 1 44.2 1
1 197 Less than 1.0% of mass 198 0.0
1 198 Base Peak, 100% relative abundance 100.
1 199 1 5.0 - 9.0% of mass 198 6.2
1 275 1 10.0 - 30.0% of mass 198 17.9
1 365 1 Greater than 1.00% of mass 198 : 1.02
1 441 1 Present, but less than mass 443 8.4
442 1 Greater than 40.0% of mess 198 52.4

1 443 1 17.0 - 23.0% of mess 442 1 10.7( 20.4)21

1-Value is % mass 59 2-Value is % mass 442

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS:

i LAB LAB 1 DATE 1 TIME 1
SAMPLE ID 1 FILE ID ANALY7ED ANALYZED 1

Of! 80 ug/ml BNA STD I >E6326 11/28/88 14:37 1
021 88081972 Iml REANAL. 1 >E6327 1 11/28/88 1 15:43 1 X-%
031 88081943 Iml REANAL. 1 >E6328 1 11/28/88 1 16:42 1 3:Sq.MrA 1

041 88081948 Iml REANAL. 1 >E6329 11/28/88 17:37 "ZS oit- taoUma
OSI 88081949 1ml REANAL. I' >E6330 I11/28/88 18:32 1 1".' 'a u.
061 88081951 Iml REANAL. 1 >E6331 11/28/88 i 19:27 0~in4 __
071 88081952 lml REANAL. 1 >E6332 1 11/28188 20:22 1 -So ,1,
081 28081959 iml REANAL. I >E6333 1 11/28/88 21:17 1" Ar
091 88081973 lml REANAL. 1 >E6334 11/28/88 1 22:12 , o- -e
10 88081977 Iml REANAL. 1 >ES335 11/28/88 1 23:06 61%. 6JDAI64I

rlt' 88082149 Iml REANAL. 1 >E8336 11/29/88 0:01 1 -5 501
- L.121 88082296 REX REANAL. 1 >E6337 11/29/88 0:55 I'- ,.

13' 88081976 Iml REANAL. 1 >E6338 11/29/88 1:SO,
14:1 I ,, 1

1Ii151 ' __ _ _ _ _ _
171 I__ _ *I_ __ _ _ __ _ I __ ___. _ _I

page I 0
FORM_- V _ , Rev.

20 Ii.,..
_______11__________ I I .,_________

221 I - -- _ __ _

page 1 of I j i. ..
FORM V SV 1/87 Rev.



rile )011E8 60 ns orTPP $can 20
Bpk Rb 0. NR 0 0 4 i0 tn.

110 110
198

ioo- -100

: |90 •9-0

e 80

n- 69 70

6 442 60

S 127 50
S / I/255

4 Cj 40

3C- -30

275
/ / 20

50 100 150 200 250 300 350 400

rile: )01128 Scan 1: 20 fet. time: 4.20

m/z IntL n/z Int. r/i Int. n/z Int. n/z Int.

43.10 1.008 97.5 .S3?7149.00 .6SO 195.15 .212 254.9 37.481
41.00 S.903 98.0 3.347 11.10 .537 196O6 2.867 2SS.95 6.030
44.90 .39 99.06 3.19Z I1.80 .282 197.90 100.000 27.05 .410
4. 90 .5S1 99.95 .325 152.30 .104 198.90 6.200 267.96 1.991
50.00 12.484 100.9 1.963 163.00 .0f 199.90 .424 256.95 .311
S1.00 48.80? 102.95 .51 153.3I .?ZO 200.90 .268 264.96 1.003
.LO0 2.528 103.9s .974 166.0s 1.652 201.50 .SOB272.8s 1.102

56.10 1.S8 I06.06 118 1f66.05 1.921 20Z.90 .607z74.06 2.570
66.00 1.022 105.06 .438 AS7.05 .551 0.00 214 274.96 17.90?
57.00 4.576 107.0 11.87? 157.95 .39S 204.90 4.138 27.95 2.316

j 63.00 1.964 108.0s 1.737 19.5 .607 206.00 19.333 276.95 1.216
65.10 .847 110.00 30.843 160S.9 .805 20.00 3.276 28.00 .311
67.06 .50 111.90 4.378 161,A .226 208.00 .80 2M93.00 .39S
to .9 62. 07 t .0 .CA 31 1.. .734 29O .410 2959 3.771
0.9; .212 116.0 .706 166.05 .664 211.00 .8312.90 .664
71.0s .55I 117 . 7160 161.S 3.234 216.90 .367 383.00 .6
73.05 .946 121.90 .321 16O.06 1.257 216.90 4."3 314.10 .354

73.S 4081l123.00 1.186 168.96 .311 218.00 .323 316.00 .494
74M9 7.584 123.90 .S51 171.0 .325 .00 S.6M 323.00 1.144
76,0S 2.471 126.00 .606 tVAS .33W 223.00 1.29 3 ,0 .Z40
77.05 43.906 127.00 44.160 172.9S .607 24.00 L6.60 333.5 .720
70.05 3.050 128.00 3.52 173.9s .6122US.00 2.13 134.A .381
8.9 3.079 121.00 18.430 175.0 1.4659 22.10 ,.6 364.8S 1.017
79.9S 2.302 130.00 1.63 176.15 .494 ZZ7.O 3.6 372.00 .692
8 6 3.615 131.00 .607 17639 . 229.00 .720 402.00 .2122 n



3 83.0 1 .469 134.90 1.271 180.05 1,950 233.90 .325 414.00 .198
93.95 .297 13S.10 .466 181.0s .861 235.00 .339 421.05 .297
85.05 .692 136A9 .S3? 185.05 1.200 24,95 .45 42I.9 .410
86.0 .7?K 137.90 .169 186.0 9M68 243.0 OS 523 422.95 3.13S
S?.0 Of 5 A 41.0 HI 2.260 187.05 2.19S 243.9S 8.061 42339S .621
91.05 1.059 142.00 1. 49? 191.25 .410 244.95 1.073 441.0 9.389
91.95 .918 143. 00 .S08 191.95 1.003 245,9 1.299 442 .0 52.36
92.95 4.590 M4.00 .3S3 193.05 1.06 45 gss .325 443.05 10.691
93.95 .353 147.00 1.102 194.05 .282 253.95 .198 444.05 .847
9S.05 .692 148.00 2.005s194. 95 .226

2 412



Conti ing Cllbratio Check

Case Ma: Calibration Oaet: TI/Mt"

Contractor: Im: 14:37
...........-.-. .......-.-..--.-...-...

Contract No: Laboratory t0: K632

Instrument 1O: Initial Calibration Oatt: 10/13188

i. ftnlintu U for SPCC is flaxintm I 0iff for CCC is I

Compoand r or diff CCC sCC

K-Kitroso-0inethylamine 1.24043 .9454 25.47
. -riharopenol 1.41912 1.22649 13,7
b:s(Z-Chloroethyl)ether 1.41737 1.104%6 22.08
Phenol 1.79209 1.4S324 181S

Phenol-dS 1.3470 1.3442 .68
Aniline 74SS3 .4s567 38.72
2-Chlorophenol 1.32089 1.26761 4.03
1,3-D:chlorobenzene 1.1101 1.36MS 7.5
1,4-Oichlorobenzene 131574 1.47930 2.10
Oenzyl Chloride -

Sentyl Alcohol .5694i .7285 27.96
l,2-Oichlorobenzene 1.45179 1.32929 O.44
2-lethylphenol 1.42392 1.17903 17.20
3-&-4-fiethylphenol 18422 1.265S40 20.12
b5s(Z-chlorcisoropul)[ther 2.35722 2.22626 5,S6
N-Hitroso-Di-n-Propylamine 1.13410 1.079S8 4.1 -
Hea chloroethane .7005 .66935 4,4S
Oibrmochloropropan
Nitlrobenzene 5683 .4701 16.20
itrobetnzene-dS .49938 .451 9.52

7-itroptenol .22040 .24467 11.01 a

Isophorone .97207 .0677 7.49
bis(Z-Choroethoxy)nethane .S8240 .54941 5.66
2,4-Oinethylphenol .40862 .7099 9.21
Benzoic Acid .2595 .3432 12.97
2,4-Oic51orophencl .53135 .49961 6.16 I

S1,2,4-Trichlorobenzent .3173M .3143S S.34

Naphthalele .1 6 .94592 3.68
4-Chloroiline .33116 .Z63 21.90
Nexachlorobutadiere .18652 .19717 JS5 A
4-Chloro-3-lethylphenol .2A631 .2705 3.93 0
2-fleulmp thalene .64468 .54243 ,41

If - Response factor from daily standard file at 80.00 "A

If - rag Response factor fro Initial Calibration Form UI

Oiff - I Difference from originl average or cu

EEC - Calibration Check CEimds () SPCC - System Perfornane Check Compounds ()

m m mmmfrn11 Pa g .1 m413



Contrantorg Calibration Chc

Case Ko: ~Calibration Ot:1/V

contrator: int: 14:37

Contract NO: Laboratory 10. )E63Z6

Instrumnt 10: Initial Calibration Data: 1011 3/88

HNiim' Fr for MeC is Matinwm I Diff for CCC is I

tonpoud il El 10if f CCC SPCC

H..xchloracyclopentadiene .33289 .34672 4U1S a
2,4,6'richloopheno .326 3809 10.8
2,45-Ilclorpheol.49539 .5Z348 S.6f?

2-fluorobiphenyl 1.26699 1.1610S 8.36
2-Chloronaphtt'alene 1.146S3 1.15779 7. 12
2-Nitroanihnfe .63129 .49646 21.36
Gimthylphthalato 1.33033 1.38703 4.26
2,f6-Dinitrotcluene .31811 .35329 1.0
Acenaphthylene 1. 61820 1.54010 7.12
3-Hitroazuline .63702 .64422 14.5
2,4Diniraphtnal .0M5 .0347? 61.74 1
Rcenaphthent 1.12644 1.07889 4.22
Dib-nzofuran 1.5004 1.4948 .48
2,4-0:nitrotolUCAn .32099 .33463 1.25S
4-Kitraphenol .18426 .16958 7.96 a

lurene 1.09321.14153 4.41
fliethylphthslate 1.32354 1.31328 .7?
4-ChlorophenulIphenylether .48214 .49314 2.2
4-itroanilin .2795 .25839 6.02
2,4,6-Tribroiophtnol JOB21 .1914? 34.67
I ,2-ftpbenylhudrazinp -

Olpta-MI - -

Delta-Bitt
Reptachior -

N-01 trosodiphienytmine .44983 .4276 4.88
4,6-Uini tro-2'4lethylphenol .80
44rmiobnV1-*hnylether .2299 .23871 3.98
Hvrachlorobentow. .28768 .3120 8.A
Pehtachlorophenot .11390 .14106 23.84

If Response factor from daily st&-&rd file At 80.00 nA/t

Wt-Aeage Response ractor from Initial Calibration I ", UT

Miff - I Differene from origial sapag or curve

CCC - Calibration Checd Conpounds, (0) WEEC - Systen Performance Check COnpOuns (

rorm un page 2.of 3 2 4



Continu g.Calibratioa Cheei
NSL Compods

Case No: Calibration Date: 111/28/0

Contractor: ine: 14:3?

Contract No: Labratory 10: )[i3Z6

InstruMent I0: Initial Calibration ate:' 10/13/88

flinmum Rf for SPCC is thaxium I Diff for CCC is I

Compound Ut Rr Iidt1 CCC sPCC

Phenanthrene 1.07960 .96778 10.36
lnthracene 1.13334 1.08940 3.88
Oi-n-Butylphthalate 1.71746 1.76704 2.89
4,4'-Dbrmobiphehyl - -

rluoranthene 1.17S60 1.14406 2.69 '

eptachlor [poxide -

Endosuifan I -

4,4'-00( -

Oieldrin -

[ndrin -
4,4'-000

Endosulfan 11
=ndrin Rldehyde -

[ndosulfar. Sulfate -

0ibutylchlorendate -

-enzidine .0377S .01283 66.01
Pyrene 1.65647 1.58486 4.32
lerphenyl-di4 1.09647 1.16861 6.58
Butylbentylphthalate 1.10? 1.2S646 9.17
3,3'-Ochlorobenztdie .12590 .15939 22.70
Chrysene 1.01423 1.02999 I.55
=enzo(a)Rnhracene 1.090 1.08107 .82
bis(2-Etlhyhexyl)Phthalate 1.34247 1.7Z01 17.10
Oi-n-octytphthalate 3.72331 4.11352 10.48 *
Benzo(a)Pyrene 1.27071 1.22611 3.51 s
Benzofb)lranthene 1.48902 1.63859 10.05
Indeno(1,2,3-cd)PVrene .82543 .99849 20.97
Oibenzo(a,h)lnthraene .?8 .88462 12.03
oenzo(k)tluoranthene 1.31900 1.258 17.45
8enzo(g,h,i)Pcrytene .7480 .92269 23.72

U - iesponse Factor from daily standard file at 80.00 ng/L

it - Rerag. Response factor from Initial Calibration forn UI

10if1 - I Difference from original auereg or cumu

CCC - Calibration Chek Compounds (.) SPCC - iyste Perfornance C eck Compounds (ON)

rorm Ull Pape 3 of 3 134 5



88

SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY
.1

Lab Name:-Engineering Science Contract: _ __

Lab Code: - Case No.: _ SAS No.: - SOG No.: _ .__

Lab File ID (Standard): >ES326 Date Analyzed:11/28/88

Instrument ID: 70 2 Time Analy:ed: 14:37

1 ISI(DCB) IS2(NPT) 1 1 IS3(ANT) I
I AREA # RT AREA #1 RT I AREA 3; RT

12 HOUR STDI S0805. 7.831 18147i. : 11.33. 98950. 1 16.691

1 UPPER LIMIT! 101610. 1 1 362942. I I 197900. 1

1 LOWER LIMIT! 25403. 1 90735. 1 1 49475. 1 i

SAMPLE l I i

NO. i

01189081972 lmlI 57255. 7.821 196138. 1 11.271 108517. 1 16.651
02188081943 mIt 47262. 1 7.831 164123. : 11.271 85734. 1 16.661
031880819468 Iml 30072. 1 7.811 123881. 11.271 71845. 1 16.661
04189081949 Imll 31680. 1 7.80: 122956. ! 11.271 80267. ; 16.661
05188081951 ml 46872. 1 7.831 1689963. 1 11.291 91053. 1 16.661
06188081952 ml 50647. 1 7.841 179988. 1 11.281 96705. 1 16.661
07188081959 lmiI 51205.-. 7.831 194858. 1 11.291 10546. 1 16.671
08188081973 Im1l 54596. 1 7.821 198601. 11.271 103998. 1 16.66:
09188081977 Imll 68488. 1 7.821 205372. 1 11.271 109181. 1 16.671
10188082149 ml 96062. 1 7.831 346968. 1 11.291 189232. ! 16.691
11188082296 REX 41838. 1 7.831 160809. 1 11.281 52266. 1 16,661
121880e1976 Iml 50940. 1 7,831 189486. 11.281 106247. 11.6.661

141_ ,I_ 1
II ,___________I_________ _____i _________I____ I _________ _____

17 1 .... I I 1
1I II I

201 I_,__ ,__ I
__1___ ___ ,. I_ _ _ _ _ _ I __ _ _ _I ,__ _ _ _ __I_ _ _ _

22'1 ',221 ,__________ 1 __________I_____ I _________ ______ __________ I

i1 (OCB) = 1,4-Dichlorobenzene-d4 UPPER LIMIT + 100%
IS2 (NPT) - Naphthalene-d8 of internal stansard area.
IS3 (ANT) - Acenaphthene-d8 LOWER LIMIT n - 50%

of internal standard area.

I Column used to flag internal standard area values with an asterist

page 1 of I

FORM VIII SV-I 1/87 Rev.

2i4



SEMIJOLATILE INTERNAL STANDARD AREA SUMMARY

liLab Name:Engineering Science Contract:.

Lab Code: ESOI Case No.: _ SAS No.: _ SO No.: .

-Lab File 1I (Standard): >EC32c Date Analyzed:I1/28/88

Instrument ID: 70 2 Time Analyzed: 14:37

1 IS4(PHN) I ISS(CRY) 1 1 IS3(PRY) 1
I AREA V RT I AREA 41 RT 1 AREA -1 RT I

=======uu====1=1================== ===== == ....-=I= =

1 12 HOUR STD! 145426. 1 21.291 98047. 1 29.661 63568. 1 34.46!

UPPER LIMITI 2908S2. 1 1 196094. 1 127136. 1
1 u===~ma* M1 4E.U 014. i :

LOWER LIMIT! 72713. 1 4024. 1 31784. 1

I EPA SAMPLE 1 1 4
NO. i i

,~3 :==t=== .. 1..=====a .... u ====== ..........

01188081972 Iml: 162435. 1 21.241 107916. 1 29.62: 21087.., 34.45!
02188081943 ImlI 119695. 1 21.24! 79499. 1 29.611 11045.*1 34.451 03:
04188081951 Imll 138789. 1 21.261 89214. 1 29.631 38143. ! 34.461
0S!88081952 Iml! 147344. 1 21.251 91763. 1 29.631 31571.*1 34.A41
061880819S Iml: 181391. 1 21.261 113021. 1 29.631 30206.,1 34.481
07188e81973 Imll 169649. 1 21.261 112069. 1 Z9.621 4324., 34.51!
08:88081977 Imll 178747. 1 21.261 107706. 1 29.631 3477.*! 34.51!
09188082149 tml! 310748.*1 21.281 194834. 1 29.651 70467. 1 34.48!
10188082296 REX! 128995. 1 21.261 61115. 1 29.621 1902.*1 34.511
11!88081976 Iml! 169679. 1 .26! 114187. 1 29.64. 34940. 1 34.49!

12: _____19 1 ___ __ /t 0__ (1, ______ 40 ___ V1 V__ _

i stjxnA 19~ 17 cp i:?o?6 .,25 1 !n/' a 1?Z t. o :JI0k!: 3,yYj:
12 II I I

-161 _________ _________ ______*________ _____ ________

171t
S181 ___________ __,______1_____ +________ 1 I____1_________1_____

21 _ 1 '
221 I

IS4 (PHN = Phenanthrene-dlO UPPER LIMIT + 100%

I55 (CRY) - Chrysene-d12 of internal stansard area.
IS6 (PRY) - Perylene-d12 LOWER LIMIT = - 50%

of internal standard area.

# Column used to flag internal standard area values with an asterisk

page I of I

FORM VIII SV-2 1/87 Rev.

24'



-°tVuLAILE oRGANIC GC/MS TUNING AND MASS
tfhl-g; R 110N - DECAF'LOROTRIPHENYLPHOSPHINE (DFTPP)

a ~eig .Scene ontract: -

I. . .-od' . . . Case No.: - SAS No.: SDG No.: . . .. .

9Lab " DFT PP tion Date; 11/29/88

Instru~eft '1Df 70, 2 FPPnetion Time: 10:40

A ELATIVEV
I 1 16N ABUNDANCE CRITERIA . ABUNDANCE

I 51 3":.U - 60.0% of mass 198 I 50.0
I 68 1 Le r than 2.0% of mass 699 .: 0.0( 0.0)
I 6 9 1 M azt 6 relative ab und ance _. .... .... . ... ... . . ... . .. 65 .

I7(j L e 4- i h-An 2. W* of MASS 69 1 .6( . 91!
S127 4u. 0 - 60,6% of mass 198 43.4

.1 I 0 t han i.0% of, nass 1 1 0.0
S1,98 BaI Peak, 100% relative abuhdance_________________ I 100,
I 0: S.O - 9. 1 of mass ' 8 .46............... I 7.4

7 5 = . 0 o f mas 198 i 21.7
365 1 Grealer than 1,00% of mass 198 i 1,72

S441. 1 Present, but less than mass 443 12.0
I 44.. ,r4ater than 40,0% of mass 198 I 94.0
I 44 . - 20 % of mass 442 I 16.7( 17.8,I __I I _____

1-Va u . is % mass 69 2-Value is % mass 442 S,

TH_'. TUNE APP:2r.:.. THiE FOLLOWING SAMPLES, M$ MSD, BLANKS, AND STANDARD.

LAB LAB DATE I TIME
SAMPLE ID FILE ID ANiLYZED I ANALYZED

01! *0./T ABN STD >E6339 1 11/29/88 I 10:59
" 88:res2998 REANALYSIS. >E6340 11/29/88 12:21

m4-I4 0 31 -U;e2783 REANALYSIS. >E6341 11/29/88 13:16 1

05; 88192672 im. REANAL. I >E6343 11/29/88 15:24
O , , 8-AO92673 Iml REANAL. )E6344 11/29/88 1 16:19

" 07! 8081953 1ml REANAI.. >E6345 11/29/88 17:14
" 081 8808;954 ImI REANAL. >E634 6 11/29/88 1 18:09 1

091 88081957 iln1 REANAL. >E6347 11/29/88 19:04
' 86n, 81958 mil REANAL. >E6348 11/29/88 i 19:59 1
WW+-jI1 1 8092674 1ml RFANAL. >E6349 11/29/88 1 20:54 1

i AI 88092674 MS REANAL. >E6350 li/29/88 1 21:48 1
I 12: 88692674 MSD'REANAL. >E6351 11/29/88 22:43 1

1i __ _ _ _ _ _ __ _ _ _ _ _ _ I _ _ _ __ __ _ _ _

___ ___ ___I. - I __ _ _ __ _ _I .. .. _ _ I__ _ __ _1

21.9 , ... ,.; , - -,I . . ..__ __ __ I -_ _ __ _ __ _ _

2u; ... ..... .. I I- I/87 Re%
a.r. 1 C.

"FORM V SV 1/87 Rex

2413
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!.if

pOG/t45 PERFORMANCE V, ANDARD

Decefluorotriphenylphosline (DFTPP)

.,Z Relati ve Abundance

"Ion Abundlnce Base Appropriate" , ,z trit er ia peal, Peak Status

? 39
S1I 30-so" of mass 19 So 03 S4.3 Ok
61 Less than 20X of mass 693 0.00 0.00 Ok
S3 Bsrefrence only) a 14.80 14.00 Ok
199 Les than 2^ of mass 19 7.4 .9 Ok
t7 I 40-50% of Ma8s 193 43.37 43.37 Ok
6'9'" Less than 1% of mass 193 0.02 .70 Ok11 133 Base peek,. 100%# raelyie abunidance 10O).Ow w,.^ 01 O

-- 199 s-g"1 of mea 198 7.41 7 .4, O
.~~~ ,, -3^1 of mass 198 21.B82138 O

S365 Greatee- than 1% of mass 198 1.72 0.71O
- 441.6 C- ,' of Mass 443 11.97 71.I Ok

442 Greater than 40% of mats 198 94.04 94.04 O
A,#3 ,'-13" of mass "42 18.72 '".7 " K

Injection Date: 11/29/33
Injection Time: 10:40

Data File: /01129
Scan: IS

i

11

.o4 '. " ' :r . .'" - " : , ;

1 III24III19II



rso ;011N rTPP D ran .Sj
9-k- 19?- 4 4.17 air.,

\5 4C0Q

800 [90

500 -60
77

4000 25{

I v v 2 910..Ii1 41 17 29
5, 4VQ

50 100 nO 200 P50 '300 351 400

Fill: ,101,121 s, : IS Rein.. time: i.1?

W;' IM,. A/I trit. 10° ITnt. W/z it, 11h Int.
...... o..... ............. .... I...... ... --------- o.... .. o......

V.00 1.79 9, P 3a. ;OBD150.1 .166 199.90 .151 271.95 .196
itIw .33o 95.95 .59 IY 110 .393 201110 .539 272.35 1.191
13.10 2.750 97.05 .9A IS2,0 .213 202.90 ,S0 273.95 3.,79
Ii.t 3.,## 97.95 3.339 152.90 .566 203.93 2.039 271.3S 21.673
10.33 .335 M3.95 2.950 153.95 .11 20.00 1.3 275.0 S 3,039
50.00C 12.001 99.05 .A39 15t.95 3E 20S.90 1t9.656 276.9i 1.390
51.00 50.035 100.9S 1.652 15S.9S 1.329 206.90 3.275 277.05 .277

2.V, O U 01 .05 M S.9 .3 07.90 A.09 1.00 .310
53.0 .335 103.0S .137S ISMS .A62 200.90 .312 209.90 .116
S1U, .312 103.5 1.132 1S8.95 .116 210.30 .78 290.30 .173
;S. 2.7" I1.95 1.121 IS9 . SSS 210.90 .011 292.80 .139
56.00 2..024 . 11.SSS 160.9S .901 215.00 .I62 29S.00 1,31
.0 5.001 107. 1.710 161.65 .335 21S.90 .370 2%6.80 .693
SO.vu .3:11'.90 32.1V1 161.2 .1%6 216.90 5.36, 3 vu0 .2
.0,00 .636 111.00 1.322 161.05 .17 217.90 .520 311.70 .162

6.00M .71 6 111.90 .19 166.35 3,002 220.90 7.51 30.90 .220
62.V .566112,90 .321 167.5 1,260 222.90 1.329323.00 1,07S
63,00 1.0m 115.90 1 .7 161.65 .162 223.90 11.1 321.00 .312
61.00 .266 116 90 6.275 I7.5 .231 221.90 2.75 326.30 .301
5.,00 1959 113.5 .19W 171,5 .251 22.,0 3,61? 332.5S .139

66.9S .636 121.90 .913 172.75 .3. 227.90 .M 333,05 .913
63.9a 61.002 123.00 1.52 17319S .716 220 . .71 331.95 .120
70, S ,M, 123,90 .636 171.9 1. 1 229.90 .1% 3485 ,266
71., 1.00 'If, I .636 175.5 .570 230.90 .52,0 315..K .335
72,25 1.156 126. 90 13,367 176.1$S .513U233.90 M29 351.05 .497

73..9 ,,5 . 92 8 3.13 175.15 .913 23.00~g .105 32.9 .266

71.9% 76% I20.90 17.0 177.5 .32 5.so .231 S.I .503
11195 2, 357il I 1.0 1.733 I'D.5 3,NO 2,36. .34 i, .05 "
7.9 17.116 130. ,1 I7.05 O.31, 700 .1136,05 1.722 242



it

S 75 3.3 ril 1132.10 301 102.0 .13 21.5 .51 372.00 .716
S79.5 2413.2sl Ir3v 104lo.9 IN4) 2.0 .5110 3P2.10 A1ll

0 10. 95 t. 9" 3. 1.90 15,95 10.100 213.0. 0.690 302.00 .1%
01.9 ,.2,I ;3. 271 1 . 70 106,5 3.062 24., 1.4il 390103 .127
02.5 1.7 2 'Z 136.190 .,16 079 .33S 215.0S 1. S0 401.90 .321
0 .70 . '.,3, .,.1 10 5 .77M 2N,?S .312 0,90 .1

O 05,5 1.011 133.3 .321 190.1S .S20 208.05 .ill i03.00 .1SO
05.% .971 139,90 ,105 19105 .1 254.05 M 42.212 120.75 . 51
07,. O) SW 110,9 2, 1) I9 1.063 2MS5 6,110 12205 1,631
7.05 .1% I41,0 .09 193,9 .19 5 256.95 .2a 123.75 .032
3.05 73 '113.3 .614 19S,05 .231 2S7.05 2-127 1i.95 11.971
09,3 1, ' CIA. , 1,1 190 %.9 3.M20 2so.75 .300 111.05 91.037

91, .763 117.90 2.00, 197.00 100.000 250,95 .300 12,5 16,721
I29 Z . 99M 110,90 .474 190.000 ?A4? 20.,05 .010 43, 95 1.1760

N1 -

f

I

II

3.

p

A

242



Continumo Calibration Check
AL Comuns

Case No: Calibration ote: 11/29/88

Contractor: line: 10:59
. .. ....... ..................

Contract No: labratorv ID: )[6339

Instrment 10: Initial Calibration Date: 10/13/88

"ininmiff for SPCC is flaxinm I Dlff for CCC is Z

Confound RI RI Hiff CCC SPCC

R-'itroso-Dimethvlamine 1.24043 .68491 44.78
2-floorooihenol 1.41912 1.13889 19,75
bis(2-Chloroethvl)ether 1.41737 1.1%79 15.56
Phenol 1.78209 I.$7123 11.83
Phenol-dS 1.35470 1,1747 6.85
Anuline .74553 .47388 36.44
2-Chlorophenol 1.32089 1.27062 3.81
I.3-ichlorobenzene 1.51101 1.12639 5.60
.l-Dichlorobenzene 1.51574 1.47231 2.86 ,

Benzvl Chloride -
Benzvl Alcohol .56944 ,74578 30,97
1.2-Dichlorobenzene 1.15179 1.52088 4.76
24ethvlphenol 1.42392 1.87509 31.60
3"1-4leihvlphenol 1.584122 1.32690 16.24
b.s(2-chjorousopropvj)[ther 2.3?22 2.61692 11.02
Hditroso-Oi-n-Propylamine 113410 1.19%9 5.78 "
Hexachloroethane .70056 .67109 4.21
Dibronochloropropane .
Htrobenzene .56683 .53083 6.35
Hitrobenzene-d5 .49938 .46804 6.28
2-Ni troptieni .22010 .2711 21,33 '
Isophorone .87207 .84223 3,4Z
bis(Q-ChIoroethoxv)methtn .58240 .59325 1,86
Z.4Oiethlphenol .40062 .391S9 4,17
Benzoic kid .29595 .3)046 7.6)
Z.4-Oichloroohenol .53)35 .4641 6,58 '
l:Z.4-richlorobenzene .31739 .33249 4.76
) Ia wltene .981% .95489 2.76
4-Cbloroantlhne .33116 .25983 21.54
Nexachlorobutadiene .1852 .19674 .12 '
4-Chloro-lethlphnoo .28631 .307914 7.55
2"iethvlnahthalene .5446 .57362 5.31

K - Response rector from daily standard file at 8V,0 n./L

R - Reraqv e Response rector fron Initial Calibration orm VI

Miff - X Difference from original average or curve

CCC - Calibration Ck c Compo nds (.) SPM Syst n Performance Che Co.mpounds (,)

forn U1! Paoe l of 3



Conitinuino Calibration Check

Case o: Calibration Pate: 11/29/88

Contractor: Tlie: 10:59

Contract No: Laboratory 1D: )[6339
...................... ........................

lnstrument 10: Initial Calibration Date: 10/13/88

linimum rf for SPCC is Ilayunw Diff for CCC is I

Compound r RC 101ff CCC SPC

Hexachlorocvclopentadiene .33289 .34779 4.4 e *

.4.6- nchlorophtnol .295 .35449 9.77 a

2.4.S-lrichlorophenol .49539 .59787 20.69
27riuorobiphenyl 1.26699 1.16594 7.98
2-Chloron~hthalene 1.246S3 1.13832 8.68

Z-Hitroaniline .63129 .S7306 9.22
Dimethylphthalate 1.33033 1.3S476 1.84
2,6-Dmnitrotoluene .31816 .37410 17,58
Rcenaphthvlene 1.65820 1.55353 6.31
3-Hltroanfhne .63702 .57198 10.21
2.4-Dinitropheno] .05753 13640 137.11 "
Rcenaphthent 1,12614 1.06790 5.20 ,
Dibenzofuran 1.50204 1.51179 .65
2.4-Oinitrotoluene .32099 .33359 3192
4-Nitrophenol ,1845 .20303 10.19 "
fluorene 1.09332 1.17199 7.20

Diefthlhthalate 1.32354 1.28109 3.21
4-Chlorophenv-phenvether .48214 .4942? 2.52
4-Nitroanlire .2?495 .3401 1?84
2 .46-Iribromophenol .14218 .16604 16.79
1 .2-Diphertvlhvdrazine
RIpe-UNC

Beta-BHC -

6M -BHC -

Delta-BHC
Nteoachlor -

Aldrin -

H-Mitrosodiphmnvlmine .44983 .42 4,IZ *

4.6-Dinitro-2-Methylphenal .08606 -

4-gronmohenyl-phenvlether .22979 .24975 6.69
Hexachlorobenzene .28768 .31238 8.58
Pentachlorophenol .11390 .14168 24.38 '
-- - -- -.. .. . - ... -- -- -. .----- --- -- .-... . . .... . ... . ~...

Rf - Response factor from dailv standard file at 8 00.00 no/ll

P - lveraoe Response factor from Initial Calibration torn UI

7 Oiff - I Difference from orioinal everale or curve

CCC - Calibration Check Com b () SPC - System Performance Check Comounds (.)

Corn OI. Page 2 of 3 2 2



Contipnui Calibratin Chec

NSL Compounds

Case No: Calibration Date: 11/29/88

Contractor: Tine: 10:59 ,, 1

- ------------------.. 
.. ..........................

Contract No: Laboratory ID: )6339

------------------ ̂... 
.......................

Instrument ID: Initial Calibration Date: 10/13/8

hnimu r for SPEC is Maxinm I 0:ff for ECC is I

Conpound I R" 10ff CCC SPCC

Phenanthrene 1.07960 .99879 7.49
Rnthracene 1.13334 1.12636 .62
OD-n-Butvlphthalate 1.71746 1.72420 .39
4,4'-O1bromobiphenvl
ioranthene 1.1768 1,1833S .65 '

Reptachlor Epoxide - -

Endosul fan I
4,4'-t0f - -

DOeldrin
Endrin
44 '"000 " - -

Endosulfan II ,
Indrin fildehvde - -

4.4,-DOT

ndosulfan Sulfate
DObutvlchlorendate
Benzidine .03775 .15275 304.65
Pvrene 1.65647 1.4954 9.73
Terphenvl-d1i 1.0%4? 1.12334 2,45
Butvlbenzvlphthalate 1.15097 1.15416 1.15
3.3'-Dxchlorobenzidine .12"0 .23885 83.87
Chrvsene 1,01423 1.00594 .82 1

Benzo(a) Rthracene 1.09006 1.17?95 1.23
bis(2-Ethwlhexv])Phthalate 1.34247 1.41121 S.12
D1-n-octylphthalate 3.72331 3.51316 6.64 ,
Benzo(a)Pvrene 1.27071 1.27516 .35 a
Benzo(bMfluoranthene 1.48902 1.48580 .22
Indeno(I.2.3-cd)Pyrene .82543 .59829 8.83
Oibenzo(a.h)Rnthracene .7 %6 .88573 12.1?
Benzo(k)fuoranthene 1.51900 1,28451 15.44
Beno(A.h.)Pervlene .74580 .77977 4.56

-........ -- . ---- ---- -..-....... ... ....

RF - Response factor fron daily standard file at 80.00 mg/L

- Average leime factor from Initial Calibration torn Q1

Iiff - I Difference fron oriunal awaae or curve

CCC - Calibration Che Cmpound () SM - Svsten Perfornance Check Compounds (it)

form Ull Paoe 3 of 3

i i I iiii in il illi iii I 4
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I..

SB
A SEMIVOLATILE ORGANIC GC/MS TUNING AND MASS

A CALIBRATION - DECAFLUOROTRIPHENYLPHOSPHINE (OFTPP)

Lab Name: Engineering Science Contract: ,. _ .

Lab Code: Case No.: SAS No.: SOG No.:

Lab File TO: >01130 OFTPP Injection Date: 11/30/88

Instrument ID: 70 2 DFTPP Injection Time: IS:OS

I % RELATIVE

m/e 1 ION ABUNDANCE CRITERIA I ABUNDANCE
mm guzmm M uuZI m uM mamumammm uuuums~i~m ' uBzM~ =uiuim =Iz

51 30.0 - 80.0% of mass 198 1 49.0 
68 1 Less than 2.0% of mass 69 1 0.0( 0.0)11

1 89 1 Mass 69 relative abundance__ 84.\

1 70 ; Less than 2.0% of mass 69 .8( 1.3)1 1 ,
127 1 AO.0 - 60.0% of mass 198' 1 40.8 1

1 197 1 Less than 1.0% of mass 198 1 0.0
1 198 : Base Peak, 100% relative abundance__ 100.

199 1 5.0 - 9.0% of mass 198 , S.s
275 1 10.0 - 30,0% of mass 198 1 19.1
36S 1 Greater than 1.00% of mass 198 1 1.38
441 1 Present, but less than mass 443 1 7.9

1 442 1 Greater than 40.0% of mass 198 1 61.0
443 17.0 - 23.0% of mass 442 1 11.6( 18.8)21

I-Value is % mass 69 2-Value is % mas! 442

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSO, BLANKS, AND STANDARDS:

LAB I LAB 1 DATE I TIME I
SAMPLE ID 1 FILE ID 1 ANALYZED I ANALYZED

01; 40 ug/ml BNA STD 1 >E6352 11/30/88 1 18:24 1
U ¢u_ 02! 88092193 Iml REANAL. 1 >E6353 11/30/88 1 16:32 OK-

041 88092629 Iml REANAL. >E6354 1 11/30/88 1 17:24 :

.041 88092753 ml REANAL. >E635 11/30/88 i 18:24 1 1 1
38 88092818 AC REANAL. 1 >E6354 1 11/30/88 1 19:19 1

061 8892818 BN REANAL. 1 >E6357 1 11/30/88 1 20:14
07; 88092818 BN MS REAN 1 >EG358 1 11/30/88 1 21:09 1w081 88092818 BN MSD REAN 1 >E6359 1 11/30/88 1 22:04 1
09;88092575 AC REANAL. I >E63860 11/30/88 1 22:59

10 88092249 Iml REANAL. 1 >E6361 11/30/88 1 23:54 1
" 111 88092248 iml REANAL. 1 >E6362 1 12/01/88 i 0:48 1
" 121 88092247 iml REANAL. 1 >E6363 1 12/01/88 i 1:43

131 88081944 Iml REANAL. 1 >E6364 1 12/01/88 1 2:37 1
14 1 I

161 __________ . .... ________ ____________ 1 __.,_______ 1 .. ,_______ 1

page I of I

18F ... ,. 1 87_ R
191

201 I__________ , ........ .. ..........____________ _________ ,________

22 I

page 1 of I
,,FORM V SU 1/87 Rev.

• #) 2426



re' LI
ii e1 113Q SOng 'ITTPP Scan I0

E.k Qb 4,i. "An.19uirl .

11 198

10'L .- 100

)" 90

70- 442 "70

5 250

40 -, 4 077

1 / 12 4 255
4 40

3 30

1B16

5', 100 15003 30 460

flit: MIN1o Sum, 1: 10 Rein, int. V9

R/i . W. n /I n t. /i I.-. n/ It. f/ Int
i ..... .... .. .. ....... ...... ............. ... . ....... .... o...o....

43.10 2.173 97 16 . I4 14,SO .41 192.95 .AO 2S4.95 36.840
44.00 6.56 57,35 2.863 146,10 .419 193.95 .215 255.5 S.378
60.00 11.55 9%. 25US7 147.00 .904 154.95 .162 56.5 .333
5.0 49.037 MS 44 147.90 1.59 195. 3.22? 257.5 1. 4
:,LO Z,426 100.95 1,536 14,00 ,16 196,65 .506 26.86 ,33
6414.10 .24? L2.96 .7Z 150.60 .280 197. 100.000 264.9s .710
£5.10 2,2 JS.S .936 151,50 .247 196.80 5.48 272.96 1.066

2.00 2033 105.05 1.054 1 0.O 3 199.90 .76 273.9 3.130
67.T00 ;,16 106,95 .35 12,90 ,613 201.20 .ATt 274.9 19.060
68.8,0 .801 10,95 11,079I 153.5 .441 202,60 .462 Z75.96 2,409
6,90 .26' 107196 1.603 I65.0 .936 203. 0 Z.280 276.95 1.194
60,10 .463 103.90 30,440 6.96 1349 204. 90 4,410 280.M .3S5
S1,06 .039 110.90 4.211 156.06 .35 5 Z0o00 16.274 281,9 .204
61.90 Ali 112.00 .602 IS7.S .323 207,00 3.281 28M,9 .280
63.00 1.6 113.00 .154 156,8 .26 200,0 .710 253.00 .355
65.00 1.057 115.80 430 160.05 .398 Z,90 .333 295.90 3,636
£7.05 .817 116,690 6325 160.5 .914 IW09O9 .376 2%,90 S606
68.95 64.117 11,00 .59 161.86 .26l Z18.80 A66 30Z,50 .419
69.95 .807 119.00 .194 16305 .125 21.00 .473 315.00 .333

F' 71.05 764 1I100 .204 164.85 .645 216.90 4.51i 315.90 .280
73.05 1.409 122.10 .484 166.56 .495 217.50 .60 323.00 1.151

73.55 3,872 123,00 1.125 129 .6 3,090 2205 ?.90 .08 36,00 .280
74.95 7.1531U4.00 .45 17,5 1.17Z 222A. Lill 333.9 i .731 242 7
76.5 45.Z19 14.90 .64 168.5 .344 224.00 9.422 334, % .269



I

I1,1 344'! 1 :ou .4I I I.1f Va .10 WL:, O L.131 MAD.11 .41%1

765 3453 12690 40.7(s 172.8s .io 23,90 3.291 351.95 .409
79.5 L0Z 127.90 3.012 173.5 .925 228,00 .463 353.5S .516
80.5 3.410 128.90 1.436 174. 5 1.474 U6.90 .914 364.55 1.377
62,05. 1.312 129,0 1,635 175.8 .65 231.00 .344 35.85 .204
63.05 1.6M 130.90 .390 176,S .721 233.00 .116 371,50 .07
6.I1 .613 131.90 .194 176.95 2.700 237.00 .301 3726,0 ,204
6505 .971 132.90 .312 179.95 1.59 241.95 .555 420.85 .527
65.95 .5M 133.90 .570 160.9S .693 242,55 .463 421.s .367
6.55 516 13s,00 1.334 164.95 1.269 243.95 8,465 422.5 3,636
95.5 .04 13 .0 306 185.5 9,422 244.95 .54? 423,95 .68
92.0 .731 137.00 .635 186.5 3.001 245.95 1.215 440., 7.938
52.5 4.245 137,90 .204 196.85 463 246.5 .333 441,5 60.955
93.95 .473 I4.50 1,613 10.95 .441 246.75 .35 442.59 11,455
91.s .516 142.00 6DZ 191.65 .639 253.05 .163 443.95 1.129
96.05 .484 142, 0 .536

2428



Centining Calibration chtt
j $01a C"nds

Cut hO' Clibratior. Cit, 1140i10

Cowra ctor line: 16'24

Contract No: Laboratory I0: )UNZ

IstrMnet 111: Initial Calibration Cate: 10/13/88

Hirmma Rr for SPCC is flaxinum I fff for CCC is I

Crwmmrd 61 Rf Ouff CCC sPCC

-H-itrouso-inethyltine 1.24043 .4710 61.79
z'luovc tnoI 1,41512 1.14421 19.3?
bis(Z-Chloroettl)ether M173? 1.14703 19,0?
fhentl 1.7620- 1.51951 14.77
FhMl-d5 1.35470 1.46346 6.03
i- zhne .74553 3 14 46.
2-C5horophenol 1.32069 1.26910 3,92

'1,3-Dic t~cbene el., t110 t145536 3.46

1,4-Oichlorobetuene IS1574 1.37567 3.95
6emyl ChlMorde - -

Senuv Alcoghol .56944 .59M3 66.49
i,-0il~ o ~benze 1.4517 1,695 6,1

2-tlethylphenol 1.42392 i.964 36.04
3-6-4t-fiethyirtenl 1,58472 1,267TU 19.57
bia(2-;hiorooprepyl)tther 2.357ZZ 2,71966 18,76
K-litrow-Di--frrylamii t.131 1.32073 16.46
Henca lorttme ,7S6 .755233 76

Nit rnuerz~e .563 .62613 10.46
tilromenzene-dS .4336 .4671 6.6S
2-Nitrophenol ,0ZZ40 ,Z4190 9.75 '
Isopthorene 827.606 13
busi7-thlorotthoxy)netihe .640 .6015.1 3.26
2,4-onethylphtnol .40^62 ,.900 4,46
Benzoic kid .2991 .ZZ43r 24.20

S1,2,4-Trichcrobnzi .131735 .3362 6.78
Naphthalene .58196 1.023338 4.27

- -C,lorcihne .33116 .32746 1.11

Heichhlorotwiadine ,16521 .M439 9.56 0
4-i lero-3-l hylphteol 6361 .3331 16.49 '
Z-Wh1y!napithe e M4M .60352 10.0

Vf - Responst factor from daly standard file at 40.00 nqA

Rr OmWag Ress factor from Initial Calibration form VI

iff - X Difference from origial awerap r tirve

CC Calibration Chea Cwp d (f) M C - Sptn ferformane Check Cmpotmd3 ('*)

for" uII fael f 3
i4)99



Contimwno Calibration Chetk

Ce~ No: Calibration Wae 11/30/H8

Contractor: Tine: 15:24
S. . .. .. .... . .. ..... ... . . ... .. .. ...- ... .. . ... -... . -.. ..

Contract No: Laboratory 10: )t6352
..................... ........................

inairument 10: Initial Calibration Date: 10/13/60

fhnfw Rf for SPCC is hximm I Olff for CCC s I

ctpojmd R R nOiff CCC SPCC

Hexachlorowcyloptntediei .33289 .34916 4.89 
,4,6-Trichlorophenl 175 .32843 1.70 *

2,4,5-IrufJkorophenol .49533 .30067 1.07
2- 1. 269phe5i 1.26699 1,3161 3,91
2-Chlororehihelene 1.2406s 1.18392 5.02
2-lfiroaiiirie .63129 .S2774 16,40

.,t Wen~rtoite.11 32S9 10.91
icenhyihl, e 1.G6582 1.71463 334
3-fitr"T11111e .6370 .581333 8,73
14 iU, vt m h. .051 .0730 26.113
Ac.raphihert, 1.1241 I,1557i Z.60 D
D~trtaurbi 1.50204 1.36674 5.77
24-itrotolut .1099 .30KID 3.0 5 1W rotetol 8: .:36A 902

fiuotet 1.0933 1.200? 9.82
0ietbyipl~iate 1.323054 1.4303 8.31
4-Chi ,outrphtiley eAh2r .4821 56624 17.14
4A itroaillne .f2495 .23191 15.6S
z,4,6tn r ot enol .14218 .17071 25.70
I ,2-Fphenvhydrazine

fil O-SKH

fi-itr soDB pletyip )ne .4496 .45168 9.35
4,6-0imiro-2 Itethylipenol .08606 " -

4-Brmoenyl'+phieneiher 2 . 5138 9. 4

.or nzenr e ,768 .33249 15,57
fentacMlorop l .11390 .11i0 .53

Rr - Response arator from dily standard file at 40.00 ng4,

Rr Atrage fespone ractor from Initial Calibration forn VI

S~iff - I Oullerece from original average or curve

CCC "Ca libration Check Conpx dsJ (*) CC - System fPerformra Check Compounds (k*)

form Ulf ag ?of 3
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Contimanng Calibrntion Chieck

Cos No Calibration Ole: 11/30/8

Contractor. Tin: 15'24

Contract No: Laboratory I: )(1352

Instrment 10: Initial Cahbration Oete: 10/13/88

flinms Rf for SPCC is Manaim I Dif for CCC is I

Compound r Rr zoitf Ccc SPCC

fherianitc tnt S..96 .is0 9
fird tiet 1.13334 1,16SS 3,20
Lfv -- 8uylvphtaie 1.71746 1.67291 5.06
4 ,4'-1hbronobiphteyl"
rlweatlfie 1.17s6s 1.06013 9.32 .

+ HNeptart~ior Cpoiide"

hosulen I "

0itidil
4,4- - -

Endoaulfatai !
Endrin Rdehyde -

.,i 4,4'-0t -

[dobsulfa, Sulfael
i +~Outylthi'verite - "

i eime ,03776 .01231 67.40
fyrtti 1.6641 1.063119 10.56
Terpenyl-d14 1.0n47 1.32171 20.4
M b6uyl phitalte 115S7 1.417i 23.18
3,3'-Gicdorobenzidine .1290 .16163 24.43
Chrysteo 1.014Z3 1,01685 .26

f Bno(a)Pmtbra~ene 1.09006 .9006 9,.27
Sbis(ZI-ythexyl)Phtboai e 1.34247 1,676 39.91

Oi-w-ottylphiolate 3.72331 4.36177 17.68
fenzoxa)Prent 1.27071 1.21747 4.19
Btenob)FlueraMhene 1.486902 1,41814 4.76
Indenoi,'4,3-d)Prene .86043 1,00231 Z1.43
(hbenzo(a,h)hthrncepe .7106 ,64302 6.76
guizoegi,)t'ifiefth 1.31960 1.37020 9.80
,.no~ghi)fery~ene .74560 .8117 18.15

I" - fesp t ratior frm daily standard file at 40.00 noel

Ii I - it verae sp o ractor from Initial Calibratim frn VI

1% ff I Difference from original .vera or curve

CCC - Calibration Chtck crnids (*) SFCC - System ?erfornance Etdf Canpoards 0w)

rw n 1 fo 3of 3
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88

SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

4Lab Name: Engineering Science Contract: _

Lab Code: _ Case No.: SAS No.: _ SOG No.: __

Lab File ID (Standard): >E63S2 Date Analyzed:11/30/88

Instrument ID: 70 2 Time Analyzed: 15:24

ISI(DCB) I I IS2(NPT) I IS3(ANT) I i
I AREA *1 RT I AREA #I RT 1 AREA 41 RT I

12 HOUR STD: 59423. 1 7.811 223905. 1 11.311 121729. 1 16.671

1 UPPER LIMIT! 118846. 1 1 447810. 243458. 1

I LOWER LIMIT? 29711. 1 1 111953. 60865. 1====.:inu-uI u1U=u=uuz=u===u=uuuu=uu.U=u=m. ==z = ==fu=-=uu=u--u=-'

SAMPLE II
NO. Ii

01188092193 Imll 67999. 1 7.811 241S47. 1 11.281 132469. 16.661
02188092629 ImlI 51099. 7.801 150765. 1 11.301 89181. 1 16.671
03188092763 iml! 23216, 1 7.551 104227.*: 11.281 8067S. 1 16.651
04188092818 AC 1 44649. 1 7.811 159564. 11.291 86278. 1 16.671
05188092818 BN 1 34893. 1 7.801 119639. 1 11.291 67277. 1 16.66;
06188092818 8N 1 37691. 1 7.811 141404. 1 11.281 77766. 1 16.661
07188092818 BN 1 37885. 1 7.811 133584. 1 11.281 77541. 1 16.651
08188092676 AC 1 42759, 1 7.801 144553. 1 11.291 80279. 1 16.671
09188092249 Imll 12166.* 7.811 3S958.*1 11.32! 22901.*: 16.691
10189092248 Imll 10196.* 7.791 33850.'1 11.301 20188.*' 16.661
11188092247 lml 14956.*1 7.791 51186.*! 11.28. 31772.*1 16.661
12188061944 lml? 1173.*? 7.831 6198.41 11.291 3741.#1 16.651
131 ____________1__________1______I _____ ,____ _I___ 1 _________ _____

141 I

1615 __________1_________ ,. 1 ,________ ___ __ __________'____17I__________ _________ _____ _______ _ .. __________ ,__I___
17 1,, _ I,,

181 .I 1 _,I' , . ,__I
19 I Ii

201 ____I ____I _ _ __II___ , .___ __

211 ,_I I _
221 I _ I 

ISI (DCB) - 1,4-Dichlorobenzene-d4 UPPER LIMIT = + 100%
IS2 (NPT) u Naphthalene-d8 of internal stansard area.
IS3 (ANT) = Acenaphthene-d8 LOWER LIMIT - - 50%

of internal-standard area.

I Column used to flag internal standard area values with an asterisk

page I of 1
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SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

Lab Name:Engineerlng Science Contract: ,

Lab Code: ES61 Case No.: SAS Nd.: - SG No.:

Lab File IO (Standard): >E6352 Date Analyzed:11/30/88

Instrument 10: 70 2 Time Analyzed: 15:24

I IS4(PHN) I I ISS(CRY) 1 I IS3(PRY) 1
I AREA II RT I AREA $1 RT 1 AREA V RTI

1 12 HOUR STDI 172536. 1 21.271 93775.. 1 29.631 57906. 1 34.471

1 UPPER LIMIT! 345072. 1 187550" 11I5912. I

'0LOWER LIMIT1 86268. 1 I 46888. 1 1 28953. 1

1 EPA SAMPLE 1
NO. I

01168092193 Iml 189759. 1 21.251 101010. 1 29.621 37843. 1 34.481
02182092629 Im1 139179. 21.271 65923. 1 29.661 37281. 1 34.481
03188092753 Imll 166876. 1 21.241 69139. 129.61i 33575. ; 34.461
04188092818 AC 1 119795. 1 21.261 57267. 1 29.641 19608.* 34.491
05188092818 BN 1 93554. 1 21.261 48420. 1 29.621 19262.o1 34.481
06188092818 BN 1 110166. 1 21.271 53397. 1 29.63: 18508.o1 34.48:
07188092818 BN 110180. 1 21.261 45214.* 29.631 19215.*: 34.491
08188092575 AC 1 109320. 1 21.261 49009. 1 29.621 19759.*1 34.491
09188092249 Iml 28292..1 21.281 10622.*! 29.651 142.*1 34.531
10188092248 Iml 24528.*1 21.281 11589.*. 29.631 216.* 34.531
11188092247 Imll 34612.*? 21.331 20589.* 29.701 4406.*? 34.571
12188081944 Iml 3719..* 21.271 2014.* 29.641 181.#? 34.551

I ~14! ,
I I I ,, I I

151 __________ ________ I________ ______ _______

17 ___ I I I I
171_ _ __8 _ _ _ _1_ _ _ _____ ___ 1 __ _ _ __

0 1I ..... I_ _ _ I_ _ _ _ I _ _ _ _ _ _ _ _ _

L..11 i t________ II_, ______ _I ______ _________

2, ,I I I I I I

154 (PHN) - Phenanthrene-d10 UPPER LIMIT + 100%
IS5 (CRY) - Chrysene-d12 of internal stansard area.
IS5 (PRY) - Perylene-d12 LOWER LIMIT = - 50%

of internal standard area.

4 Column used to flag internal standard area values with an asterisk

page 1 of I
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RESEARCH AND DEVELOPMENT
e, LABORATORYE S600 BANCROFT WAY---. ---- .,. = M lM== nu Qrmu =, NC.BERKELEY, CALIFORNIA 94710
ENGINEERING-SCIENCE, INC. AL0(415) 841735

REVISED REPORT

Job No.: OR001

Work Order No.: 876

Client: ES Oak Ridge
Attention: Bill Hayden

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

Project: Duluth ANGB

Attached are the analytical reports for the soil sample(s) 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.

R 88081938 DANGB2-MW41-SS1 BA-I 8-17-88 9-18-88N88081938 DANGB2-MW41-SSI CD-F 8-17-88 9-16-88
88081938 DANGB2-MW41-SSl CR-F 8-17-88 9-16-88
88081938 DANGB2-MW41-SS1 PB-F 8-17-88 10-03-88
88081938 DANGB2-MW41-SSI 418.1 8-17-88 9-14-88 9-15-88
88081938 DANGB2-MW41-SS1 MOIS 8-17-88 8-24-88
88081938 DANGB2-MW41-SS1 8010 8-17-88 8-29-88 8-25-88
88081938 DANGB2-MW41-SSI 8020 8-17-88 8-29-88 8-25-88
88081938 DANGB2-MW41-SS1 8270 8-17-88 8-26-88 10-03-88

88081939 DANGB2-MW41-SS2 BA-I 8-17-88 9-18-88
88081939 DANGB2-MW41-SS2 CD-F 8-17-88 9-16-88
88081939 DANGB2-MW41-SS2 CR-F 8-17-88 9-16-88
88081939 DANGB2-MW41-SS2 PB-F 8-17-88 10-03-88
88081939 DANGB2-MW41-SS2 418.1 8-17-88 9-14-88 9-15-88
88081939 DANGB2-MW41-SS2 41.1 8-17-88 8-24-88
88081939 DANGB2-MW41-SS2 8010 8-17-88 8-29-88 8-25-88
88081939 DANGB2-MW41-SS2 8020 8-17-88 8-29-88 8-25-88
88081939 DANGB2-MW41-SS2 8270 8-17-88 10-28-88 11-21-88

L* If applicable

89-DULU0361 1 CL-FR 01

j A SUBSIDIARY OF THE PARSONS CORPORATION
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Job No.: OR001

Work Order No.: 876

Project: Duluth ANGB

Sample Preparation Data

Laboratory Client Date Date* Date Date*
Sample No. Sample ID Test collected extracted analyzed 2nd col.
88081940 DANGB2-MP41-SSI BA-I 8-17-88 9-18-88
88081940 DANGB2-MP41-SS1 CD-F 8-17-88 9-16-88
88081940 DANGB2-MP41-SS1 CR-F 8-17-88 9-16-88
88081940 DANGB2-MP41-SS1 PB-F 8-17-88 10-03-88
88081940 DANGB2-MP4I-SS1 418.1 8-17-88 9-14-88 9-15-88
88081940 DANGB2-MP41-SS1 MOIS 8-17-88 8-24-88
88081940 DANGB2-MP41-SS1 8010 8-17-88 8-29-88 8-25-88
88081940 DANGB2-MP41-SS1 8020 8-17-88 8-29-88 8-25-88
88081940 DANGB2-MP41-SS1 8270 8-17-88 8-26-88 10-05-88
88081941 DANGB2-MW41-SS3 BA-I 8-17-88 9-18-88
88081941 DANGB2-MW41-SS3 CD-F 8-17-88 9-16-88
88081941 DANGB2-MW41-SS3 CR-F 8-17-88 9-16-88
88081941 DANGB2-MW41-SS3 PB-F 8-17-88 10-03-88
88081941 DANGB2-MW41-SS3 418.1 8-17-88 9-14-88 9-15-88
88081941 DANGB2-MW41-SS3 MOIS 8-17-88 8-24-88
88081941 DANGB2-MW41-SS3 8010 8-17-88 8-26-88 8-30-88
88081941 DANGB2-MW41-SS3 8020 8-17-88 8-26-88 8-30-88
88081941 DANGB2-M741-SS3 8270 8-17-88 10-28-88 11-01-88
88081942 DANGB2-MP41-SS2 BA-I 8-17-88 9-18-88
88081942 DANGB2-MP41-SS2 CD-F 8-17-88 9-16-88
88081942 DANGB2-MP41-SS2 CR-F 8-17-88 9-16-88
88081942 DANGB2-MP41-SS2 PB-F 8-17-88 10-03-88
88081942 DANGB2-MP4I-SS2 418.1 8-17-88 9-14-88 9-15-88
88081942 DANGB2-MP41-SS2 MOIS 8-17-88 8-24-88
88081942 DANGB2-MP4I-SS2 8010 8-17-88 8-26-88 8-30-88
88081942 DANGB2-MP41-SS2 8020 8-17-88 8-26-88 8-30-88
88081942 DANGB2-MP41-SS2 8270 8-17-88 10-28-88 10-02-88

* If applicable

89-DULU0361 2 CL-FRM01
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

SAMPLE NO(S).: 88081938-88081942
WORK ORDER NO.: 876

These soil samples were received at the ES Berkeley Laboratory
on 8-18-88. They were received cold and intact.

Samples 88081939, 88081941 and 88081942 for Method 8270 were
initially extracted and analyzed within holding time. However,
the surrogate.spike recovery was not within the accepted range,
thus, they were re-extracted and analyzed out of the holding time.
The surrogate spike recoveries for the re-analysis were within the
.acceptable range.

=

f 2439
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ENGINEERING-SCIENCE INC. PAGE 1

12/09/88

ANALYSIS REPORT

WORK ORDER NUMBER: 876

JOB NUMBER : Z0000000440 APPROVED BY
WORK ORDER DATE : 08/18/88 Lab Supervisor

REPORT DATA: CLIENT DATA:

ES OAK RIDGE/DULUTH ANCI ES OAK RIDGE/DULUTH ANG ( 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 # : OROOl
CONTACT : BILL HAYDEN

(615)-481-3920

TASK: 2, UNITS: mg/Kg

DANGB2-M41-SSl DANGB2-MW41-SS2 DANGB2-P41-SS1 DANGB2-MW41-SS3 DANGB2-MP41-SS2

TEST CO POJND 88081938 88081939 88081940 88081941 88081942
.. . . . . . . .....o° o * .... .... .°o °- .-o ° .° ... ....... .....- .. ...... +. ..... ... .... ... .. .. ...............

ACID DIG SOIL NA NA NA NA NA
BARIUM 51.7 62.8 59.5 35.4 62.5

CADMIUM 12.O*N 9.8*N 12.6*N 11.8*N 1O.0N

CHRONIUM 27.1 25.6 33.1 23.1 23.4

LEAD 8.6N 5.3N 8,4SN 4.1SN 5.2N

Ni

ND - Not Detected

.11A- NOT ANALYZED
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ENGINEERING-SCIENCE INC. PAGE 2

12/09/88

ANALYSIS REPORT

o WORK ORDER NUMBER: 876 j r2 -

JOB NUMBER • ZS0000000440 APPROVED BY
WORK ORDER DATE 08/18/88 Lab Supervisor

REPORT DATA: CLIENT DATA:

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

710 S. ILLINOIS AVE. STE. q103 710 S. ILLINOIS AVE. STE. S103
OAK RIDGE, TN 37830 OAK RIDGE, TN 37830

BILL HAYDEN

0 OF REPORT COPIES: 1

CONTRACT / PO # : ORO01
CONTACT : BILL HAYDEN

(615)-481-3920

R_ TASK: 3, UNITS: mg/Kg

DANGB2-MW41-SSI DANGB-M,41-SS2 DANGB2-MP41-SS1 DANGB2-MW41-SS3 DANGB2-MP41-SS2

TEST COMPOUND 88081938 88081939 88081940 8E081941 88081942
. .................. ...... .... ..... o ...... ............. . o. .............. .. ...... ....... ...... °....... .

418.1 PETROLEUM HYDROCARBONS <100 <100 130 <100 <100

M MOISTURE .5.8 18.0 13.4 9.0 17.6

RD Not Detected

j 2441



ENGINEERING-SCIENCE INC. PAGE 3
12/09/88

ANALYSIS REPORT

WORK ORDER NUJMBER: 876
JOB8 NUM4BER : 280000000440 APPROVED By
WORK ORDER DATE :08/18/88 Lab Supervisor

REPORT DATA: CLIENT DATA:
ES OAK RIDGE/DULUTH ANGI ES OAK RIDGE/DULUTH ANG2 134)
7108S. ILLINOIS AVE. STE. S103 710 S. ILLINOIS AVE. STE. $103
OAK RIDGE, TN 3783 OAK RIDGE, TN 37830
BILL HAYDEN

g Of REPORT COPIES: 1

CONTRACT /P0 N OR001
CONTACT :BILL HAYDEN

(615)-481-3920

TASK: 4, UNITS: uglKg, GROUP 8010

DANG82-NW41-SS1 DANG82-MVW41-SS2 OANG62-MP41-SS1 DANGB2-MW41-SS3 DANGBZ-MP41-5S2

TEST COMPOUND 88081938 8801939 88081940 88081941 88081942

BERMZ CHLORIDE NO ND ND ND ND
515 (2-CHLOROETRIOXY)METHANE ND ND NO ND NO
8IS (2-CHLOROtSOPROPYL)ETHER ND NO ND NO NO
3RcO4O8ENZENE ND ND NO ND ND
GROMONCHLOROMETHANE ND No ND RD ND
SROM0FORM ND No ND ND NO

* Sc4OOTHANE ND RD ND ND ND
CARBON TETRACHLORIDE ND ND ND ND ND
CHLCRACETALDEHYDE ND ND ND ND ND
CMOLRAL ND ND ND ND ND
CHLOROBENZENE ND No ND ND NO
CHICROETHANE NO NO ND ND ND
CW4LCROFORM 0.66 0.58 ND ND ND
I-CHLOROEEXANE ND ND NO ND ND
2-CHLOROETHYL VINYL ETHER ND NO ND ND ND
CHLORORETHANE NO ND ND ND ND
CHLCRcIIETHYL NETHYL ETHER ND ND ND ND ND
CHICROTCLUENE ND No ND ND ND
D!3RC.IOCHLOROMETHANE ND ND ND NO ND
DIaROtiETHANE ND ND ND ND ND
1,2-ICHLOROBENZENE RD ND ND ND ND
I ,3-DICHLOROBENZENi WD No ND ND ND
1,4-DICHLOROBENZENE ND No NO No ND
DICHLORCDIFLUOROMETHARE ND ND RD NO ND
1,1-DICLOROETHAXE RD No No ND NO
1,2-DICHLOROETKANE ND RD no ND ND
1,1-DCHLOROETRYLEME No ND NO No ND
TRANS-1,2-DICHLOROETHYLENE ND ND ND ND ND
D!CHLORC*IETHANE 6.88 5.48 5.68 3.48 3.85
1,2-DICLOROPROPANE ND ND ND ND ND

NO Not Oetected
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ri
ENGINEERING-SCIENCE INC. PAGE' 4

12/09/88

ANALYSIS REPORT FOR WORK ORDER NUMSER 876

DANGI2-MV41-SS1 DANG2-W'd-SS2 DANG82-MP41-SSI DANG82-K41-SS3 DANG2-MP41-SS2
t~TEST COP0UNO 88081938 88081939 88081940 8801941 88081942

I ,3-DICHLOROPROPYLENE ND NO NO ND NO
1,1,2,2.TETRACHLOROETNANE NO WO RD NO ND
1,1,112-TETRACKLORDETNANE RD NO ND No WO

STETRACHLOROETNYLENE ND ND RD ND ND
1,'1,1-ICLORETANE ND No ND ND ND
1,1,2-TRiCLORETANE No NO ND NO ND
TRJCHLOROETRYLENE ND No No WD ND

STR'!CHLOROfLUOROMETHANE ND NO NO ND ND
TRICHLOR0PiPANE ND ND NO ND NO
VINYL CNLORJ)E RD ND ND ND NO

i D NtDtce

q44



ENGINEERING-SCIENCE INC. PAGE 5

12/09/88

ANALYSIS REPORT

WORK ORDER NUMBER: 876

JOB NUMBER ZBO0000440 APPROVED BY
WORK ORDER DATE : 08/18/88 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

SILL HAYDEN .1

# OF REPORT COPIES: 1

CONTRACT / PO N : ORO01
CONTACT BILL HAYDEN

(615)-481-3920

TASK: 4, UNITS: uglKg, GROUP 8020

DANG82-W41-SSt DANGB2-MW41-SS2 DANGB2-HP41-SS1 DANGB2-HMW41-SS3 DANGB2-mp41-SS2

TEST CCfiPOUND 88081938 88081939 88081940 88081941 88081942
o.. .. ....... ° ° .°.... ...... .. ..... . .. ... .............. . .. . .... .. ...........°....ooo...... .. .o...°...

BENZENE NO NO ND NO ND

CHLOROSENZENE ND ND No No ND

1,2-DICHLO;OSENZENE ND ND NO ND ND
1,3-DICHLC"RoENZENE NO No ND NO ND

1,4-D;CSLOROSENZENE ND ND ND ND NO
ETHYL BENZENE ND ND ND ND NO
TOLUENE 4.2 57 29 47 200

XYLENES ND ND ND NO ND

* Not Detected
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Wbdse Neutrals - SW bzlu
Z MN' AMatrix: Soil

ate Received: August 18, 1988 Work Order: 876
tte Reported: December 6, 1988 Job Number: OR00

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

Oak Ridge, TN 37830

1-b Number: 88081938 88081940
0ample No.: DANGB2-MW41-SSI DANGB2-MP41-SS

te Sampled: 8-17-88 8-17-88
me Sampled: 11:25 8:40

Ate Extracted: 8-26-88 8-26-88
)ate Analyzed: 10/3/88 10/5/88
.rcent Moisture: 16 13

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

3-Dichiorobenzene 330 ND ND
4-Dichlorobenzene 330 ND ND
xachloroethane 330 ND ND

3is(2-chloroethyl)ether 330 ND ND
2-Dichlorobenzene 330 ND ND4 Nitrosodimethylamine 330 ND ND

3is(2-chloroisopropyl)ether 330 ND ND
oNitrosodi-n-propylamine 330 ND ND
-4xachlorobutadiene 330 ND ND
142,4-Trichlorobenzene 330 ND ND
itrobenzene 330 ND ND
ophorone 330 ND ND

* phthalene 330 ND ND
3is(2-chloroethoxy)methane 330 ND ND
:-Chloronaphthalene 330 ND ND
xachlorocyclopentadiene 330 ND ND
enaphthylene 330 ND ND

4-renaphthene 330 ND ND
methyl phthalate 330 ND ND

jL6-Dinitrotoluene 330 ND ND
?luorene 330 ND ND
74-Dinitrotoluene 330 ND ND

_ethyl phthalate 330 ND ND
.4-Nitrosodiphenylamine 330 ND ND
1 xachlorobenzene 330 ND ND

3 Compound was detected in the blank.
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Priority Pollutant Analysis page 2 of 5
Base Neutrals - SW 8270

Matrix: Soil
(continued)

te Received: August 18,-1988 Work Order: 876
1e Reported: December 6, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

Number: 88081938 88081940
nple No.: DANGB2-MW4I-SS1 DANGB2-MP41-SS1
te Sampled: 8-17-88 8-17-88
ne Sampled: 11:25 8:40
te Extracted: 8-26-88 8-26-88
te Analyzed: 10/3/88 10/5/88
-cent Moisture: 16 13
--------------------------------------------------------------------------
rnpound Detection ANALYTICAL RESULTS

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

----------------------------------------------------------------------------
ananthrene 330 ND ND
thracene 330 ND ND
butyl phthalate 330 ND ND
oranthene 330 ND ND

Chlorophenyl phenyl ether 330 ND ND
rene 330 ND ND
tyl Benzyl phthalate 330 ND ND
s(2-ethylhexyl) phthalate 330 ND ND
rysene 330 ND ND
Bromophenyl phenyl ether 330 ND ND
azo(a)anthracene 330 ND ND
-n-octylphthalate 330 ND ND
izo(b)fluoranthene 330 ND ND
azo(k)fluoranthene 330 ND ND
azidine 2000 ND ND
3'-Dichlorobenzidine 660 ND ND
azo(a)pyrene 330 ND ND
Jeno(1,2,3-cd)pyrene 330 ND ND
oenzo(a,h)anthracene 330 ND ND
azo(ghi)perylene 330 ND ND
azyl Alcohol 660 ND ND

= Compound was detected in the blank.
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Priority Pollutant Analysis Page 3 of 5
Base Neutrals - SW 8270

Matrix: Soil
(continued)

iate Received: August 18, 1988 Work Order: 876
Date Reported% December 6, 1988 Job Number: OROQI

LES:Oak Ridge/Duluth ANGB ATTNi Mr. Bill Hayden
Nddress: 710 S. Illinois Ave, Suite F-103

Oak Ridge, TN 37830

Lab Number: 88081938 88081940
SAmple No.: DANGB2-MW41-SS. DANGB2-MP41-SS1
4:te Sampled: 8-17-88 8-17-88
?ime Sampled: 11:25 8:40
Date Extracted: 8-26-88 o-26-88
tte Analyzed: 10/3/88 10/5/88
~rcent Moisture: 16 13

j-,mpound Detection Analytical Results
Limits (dry weight)
ug/kg ug/kg ug/kg

R--etophenone -*ND ND
-Ailine ND ND
4-Aminobiphenyl -*ND ND
,-Chloroaniline 660 ND ND
1-Chloronaphthalene -*ND ND

Sibenzofuran 330 ND ND
g7Dimethylaminoazobenzene -*ND ND
412 Dimethylbenz(a)anthracene -*ND ND

&a:,a-Dimethylphenethyiamine -- *ND ND
D iphenylamine -*ND ND

2-Diphenylhydrazine -*ND ND
"Lhyl methanesulfonate ND ND
3-Methylcholanthrene -*ND ND
Sthyl methanesulfonate ND ND
4Methylnaphthalene 330 ND ND
14-Naphthylamine N- ND ND
2-Naphthylamine -*ND ND
SNitroaniline 1600 ND ND

3-Nitroaniline 1600 ND ND
4-Nitroaniline 1600 ND ND
~Nitroso-di-n-butylamine -*ND ND
t~Nitrosopiperidine -*ND ND
?entachlorobenzene ND ND

"-tchloronitrobenzene -- *ND ND
e-nacetin ND ND

2 Picoline -*ND ND
Pronamide ND ND

2,4,5-Tetrachlorobenzene -*ND ND

jEPA 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

:e Received: August 18, 1988 Work Order: 876
:e Reported: December 6, 1988 Job Number: OR001

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

Oak Ridge, TN 37830

Number: 88081938 88081940
iple No.: DANGB2-MW41-SSI DANGB2-MP41-SS1
.e Sampled: 8-17-88 8-17-88
ie Sampled: 11:25 8:40
:e Extracted: 8-26-88 8-26-88
: e Analyzed: 10/3/88 10/5/88
:cent Moisture: 16 13

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

Tha-BHC -- , ND ND
nma-BHC -- , ND ND
:a-BHC 660 ND ND
:tachlor 330 ND ND
Ita-BHC 500 ND ND
irin 330 ND ND
.)tachlor epoxide 330 ND ND
Josulfan I -- , ND ND
aldrin 500 ND ND
''-DDE 1000 ND ND
3rin -- , ND ND
losulfan II -- , ND ND
4'-DDD 500 ND ND
= -DDT 830 ND ND
iosulfan Sulfate 1000 ND ND
Irin aldehyde -- , ND ND
irin Ketone -- , ND ND
Lordane 2000 ND ND
:hoxychlor -- , ND ND
<aphene 2000 ND ND
3clor-1016 2000 ND ND
)clor-1221 2000 ND ND
Dclor-1232 2000 ND ND
)clor-1242 2000 ND ND
3clor-1248 2000 ND ND
)clor-1254 2000 ND ND
3clor-1260 2000 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 5 of 5
Acid Extractables -- SW 8270

Matrix: Soil

l at"Ie Received: August 18, 1988 Work Order: 876
qate Reported: December 6, 1988 Job Number: OROOI

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

Oak Ridge, TN 37830

F-fb Number: 88081938 88081940
A-mple No.: DANGB2-MW41-SSI DANGB2-MP41-SSI
JN&te Sampled: 8-17-88 8-17-88
rime Sampled: 11:25 8:40

4Aite Extracted: 8-26-88 8-26-88
i~te Analyzed: 10/3/88 10/5/88
Percent Moisture: 16 13

A--------------------------------------------------------------------------
{-_mpound Detection ANALYTICAL RESULTS

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

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

d--Chlorophenol 330 ND ND
2-Nitrophenol 330 ND ND
Sienol 33 DND
134-Dimethylphenol 330 ND ND
2,4-Dichlorophenol 330 ND ND
:14 ,6-Trichlorophenol 330 ND ND
I*Chloro-3-methylphenol 660 ND ND
1-4-Dinitrophenol 1600 ND ND
Z..6-Dichlorophenol -*ND ND

Methyl-4,6-Dinitrophenol 1600 ND ND
-cntachlorophenol 1600 ND ND
4-Nitrophenol 1600 ND ND
-*nzoic Acid 1600 ND ND
?-Methylphenol 330 ND ND
3- & 4-Methylphenol 330 ND ND
S3,4,6-Tetrachlorophenol -*ND ND
j 4,5-Trichlorophenol 330 ND ND

Analyst Laboratory Supervisor

EPA has not yet determined detection limits for these compounds.

3 Compound was detected in the blank.

%)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.
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I
6 ENGINEERING SCIENCE pae 1 of S1, Priority Pollutant Analysis

Base Neutrals - SW 8270
Matrix: Soil

Date Received: Auust 18. 1988 Work Order: 876
Date Reported: November 29, 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

f Lab NuMber: 88081941 88081942
Sample No.: DANGB2-MW41-SS3 DANGB2-MP41-SS2

REEXTRACT REEXTRACT
Date Sampled: 8-17-88 8-17-88
Time Sampled: 13:50 21:1S
Date Extracted: 10-28-88 10-28-88
Date Analyzed: 11-01-88 11-02-88
Percent Moisture: 9 18

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)
u/kci ugl/g uglk

1.3-Dichlorobenzene 3,30 NO NO
114-Dichl)robenzene 330 ND ND
Hexachloroethane 330 ND ND
Bis(2-chloroethyl)ether 330 ND ND
1.2-Ochlorobenzene 330 ND ND
N-Nitrosodimethylamine 330 ND ND

Bis(2-chloroisoprooyl)ether 330 NO ND
N-Nitrosodi-n-oropylamine 330 NO ND
Hexachlorobutadiene 330 ND ND
1,2,4-Trichlorotenzene 330 NO NO

Nitrobenzene 330 NO NO

Isophorone 330 NO ND
Naphthalene 330 NO NO

8is(2-chioroethoxy)methane 330 NO ND

2-Chloronaohthalene 330 NO NO
Hexachloro Vclopentadiene 330 NO NO

Acenaohihylene 330 NO ND

Acenaohthene 330 NO ND
Dimethyl phthalate 330 NO NO

2,6-Dinitrotoluene 330 NO ND
3 Fluorene 330 NO NO

2.4-Dinitrotoluene 330 ND ND

Diethyl phthalate 330 ND ND

N-Nitrosodiphenylamine 330 NO NO

Hexachlorobenzene 330 NO ND

1 2455



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

Matrix: Soil
(continued)

Date Received: August 18. 1988 Work Order: 876
Date Reported: November 29, 1988 Job Number: ORBI1

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

Oak Ridge, TN 37830

Lab Number: 88081941 88081942
Sample No.: DANGB2-MW41-SS3 DANGB2-MP41-SS2

REEXTRACT REEXTRACT
Date Sampled: 8-17-88 8-17-88
Time Sampled: 13:50 21:15
Date Extracted: 10-28-88 10-28-88
Date Analyzed: 11-01-88 !1-02-88
Percent Moisture: 9 18

Compound Detection ANALYTICAL RESULTS
Limits (dry weight)

SuQ/lkQ uQlkQ uqiko

Pnenanthrene 330 NO NO
Anthracene 330 NO NO
Dibutvyl phthalate 330 NO NO
Fluorenthene 330 NO NO
4-Chlorophenyl oheny! ether 330 NO NO
Pyrene 330 ND NO
Butyl Benzyl phthalate 330 NO ND
Bis(2-ethylhexyl) phthalate 330 NO NO
Chrvsene 330 NO NO
4-Bromophenyl ohenyl ether 330 NO NO
Benzo(a)anthracene 330 NO NO
Di-n-octylphthalate 330 NO NO
Benzo(b)fluoranthene 330 NO NO
Benzo(k)fluoranthene 330 NO NO
Benzidine 2000 ND NO
3,3'-Dichlorobenzidine 660 NO NO
Benzo(a)pyrene 330 NO NO
Indeno(1.2.3-cd)oyrene 330 NO ND
Dibenzo(a.h)anthracene 330 NO NO
Benzo(chi)perylene 330 ND ND
Benzyi Alcohol 660 NO NO

S2456



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

Matrix: Soil
(continued)

Date Received: August 18, 1988 Work Order: 876
Date Reported: November 29, 1988 Job Number: OROl

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

Oak Ridae, TN 37830

Lab Number: 88081941 88081942
Sample No.: DANGB2-MW41-SS3 DANGB2-MP41-SS2

REEXTRACT REEXTRACT
Date Sampled: 8-17-88 8-17-88
Time Sampled: 13:50 21:15
Date Extracted: 10-28-88 10-28-88
Date Analyzed: 11-01-88 11-02-88
Percent Moisture: 9 18
-----------------------------------------------------------------------------
Compound Detection Analytical Results

Limits (dry weiqht)
uq/ik , uoQkC u/ka

-----------------------------------------------------------------------------
Acetophenone -- * NO NO
Aniline NO NO
4-Aminobiphenyl -- * ND NO
4-Chloroaniline 660 NO NO
I-Chloronaphthalene -- * NO NO
Dibenzofuran 330 ND NO
o-Dimethylaminoazobenzene -- * NO NO
7,12O-Dimethylbenz(a)anthracene -- * NO NO
a- a-DimethylDhenethylamine -- * NO NO
Diohenylamine -- * ND NO
1.2-Diphanylhydrazine -- * ND NO
Ethyl methanesulfonate -- , NO ND
3-Methylcholanthrene -- , NO ND
Methyl methanesulfonate -- * NO NO
2-Methylnaphthalene 330 NO NO
1-Naohthvlamine -- * NO NO
2-Naohthylamine -- * ND NO
2-Nitroaniline 1600 ND NO
3-Nitroaniline 1600 ND NO
4-Nitroaniline 1600 NO NO
N-Nitroso-di-n-butylamine -- * NO NO
N-Ni or idie -- ND NO

[ Pentachlorobenzene -- , NO NO
Pentachloronitrobenzene --. ND NO
Phenacetin -- * NO NO
2-Picoline -- * NO NO
Pronamide -- * NO NO
1 ,2.4,S--Tetrachlorobenzene -- , NO ND

EPA has not yet determined detection limits for these compounds.

A? 4 5 7



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

Matrix: Soil

Date Received: August 18, 1988 Work Order: 876
Date Reported: November 29, 1988 Job Number: OR001

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

Oak Ridpe. TN 37830

Lab Number: 88081941 88081942
Sample No.: DANGB2-MW41-SS3 DANG82-MP4l-SS2

REEXTRACT REEXTRACT
Date Sampled: 8-17-88 8-17-88 A
Time Sampled: 13:50 21:15 -
Date Extracted: 10-28-88 10-28-88
Date Analyzed: 11-01-88 11-02-88
Percent Moisture: 9 18

Compound Oetection ANALYTICAL RESULTS
Limits (dry weiQht)
uo/ka UgQ/kgQ uql/g !

Alpha-BHC -- * NO NO
Gamma-BHC -- * NO NO
Beta-BHC S60 ND ND
Heptachlor 330 NO NO

Delta-BHO 500 NO ND
Aldrin 330 ND NO
Heotachlor epoxide 330 NO NO

Endosulfan I -- * NO NO
Dieldrin 500 NO NO

4.4'-DDE 1000 NO NO
Endr:n -- * ND ND

Endosulfan ii -- ND NO
4,4'-DOD 500 NO ND

4.4'-DDT 830 ND ND
Endosulfat Sulfate 1000 NO ND
Endrin aldehyde -- * NO NO

Endrin Ketone -- * NO NO
Chlordane 2000 NO NO
Methoxychlor -- * ND NO
Toxaphene 2000 NO NO

Aroclor-1018 2000 NO NO
Aroclor-1221 2000 NO NO
Aroclor-1232 2000 NO NO
Aroclor-1242 2000 NO NO
Aroclor-1248 2000 NO ND
Aroclor-1254 2000 NO NO
Aroclor-1280 2000 NO NO

2t58 
"EPA has not vet determined detec±ios 1imts :o- these co~oornds.



Priority Pollutant Analysis page S of S

Acid Extractables -- SW 8270

Matrix: Soil

Date Received: August 18. 1988 Work Order: 876
Date Reported: November 29, 1988 Job Number: OR001

FOR: ES:Oak RidQe/Ouluth ANGB ATTN: Mr. Bill Hayden
Address:710 S. illinois Ave,.Suite F-103

Oak Ridge, TN 37830

{ Lab Number: 88081941 88081942,
Sample No.: DANGB2-MW41-SS3 DANGB2-MP41-SS2

REEXTRACT REEXTRACT
Date Sampled: 8-17-88 8-17-88
Time Sampled: 13:50 21:1S
Date Extracted: 10-28-88 10-28-88
Date Analyzed: 11-01-88 11-02-88
Percent Moisture: 9 i8

Compound Detection ANALYTICAL RESULTS
E Limits (dry weiQht)

-uQlkg uglkg uolko

2-Chlorophenol 330 NO ND
72-Nitrophenol 330 NO NO
Phenol 330 ND NO
2.4-Dimethvlphenol 330 NO
2.4-DichloroDhenol 330 NO NO
2,4,6-Trichlorophenol 330 NO NO
4-Chloro-3-methylphenol 660 NO NO
2.4-Dinitrophenol 1600 ND NO
2.6-Dichlorophenol -- * NO NO
2-Methyl-4,6-Dinitrophenol 1600 ND ND
Pentachlorophenol 1600 ND NO
4-Nitrophenol 1600 NO NO
Benzoic Acid 1600 NO NO
2-Methylphenol 330 NO NO
3- & 4-Methylphenol 330 NO ND
2,3,4,6-Tetrachlorophenol --- NO NO
2.4,S-Trichlorophenol 330 ND ND

Analyst Laboratory Supervisor

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

8 = Compound wa3 detected in the blank.ii ...... ... ......
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SEAiVOLATILE ORGANICS ANALYSIS DATA SHEETI TENTATIVELT IDENTIFIED COMPOUNDS

Job No..* Project No: - L47\1A-
Job o.:Sample Matrix: .SI-
Client: 9S: 0 1O06C- Cone. Unit:
Attn: Work Order No:
Address: Lab Sample ID:

Lab File ID: -
Date Received:

Date Extracted: t-(e -V
Date Analyzed: 7/ac?/

Project: ?Zc(-ZC47 Date Reported: -
Dilution Factor: /

f TICs Found: % Moisture:-

CAS NUMBER COMPOUND NAME RT EST. CONC. 

(,(, Un ilo,, 1 .I-30 ...

__ _ _ __ _ _ 4t .A ,, ,, ....... _,_______3

_ _ _ _ _ _ _ __ ik _ __¢

i i 1

- _ _ _ I_ _

________________ _________________________________ ____________ -

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

innn nu u n ummau nu a•u n ulnu mum • mln I __n_ _ _ umu unmnu muunm unul



" --,*., .. :

SEMtV0LA~iLE ORGAI$C ADAL-vSL D)ATA SHE.ET

tENT.TATI-:rV1 IDTN_2Z- COMPOUNDS

Job No.: 
Project No:
Sample Mat.ir-:

Cient:.- C an c Unit: /.
Work Order 8o' 17(k

Ad: L Lab Saple ID: "AiJK--- 8,, /4c,
Lab File D: Po(o5
Date Received: -

Date T- -sr3-ed:
Date Analyzed: /I---

L 0 T-Data Renortad:
• " Dilutic.n F-Sctor: -

'" T-:C FI;unzd: Mo. . . .e:

2. 2 01
AE- " 2Z-2. -CS::_:2:Tz .'=2s: - . -2"- .

2.~~ 9__ _ _ _ _ _ 700 1

. _ _ _ _ _ _ { o.1 } I
4. ____ - . 4 - /ooo I

__. _ _• _____ _________ d2.Q. I '1 oo ... I___

"_ . _ _ 7 7 ___-
..

grg

2462



TF EPA SAMPLE NO.
SEMTVOIATILL ORGANICS ANALYSIS DATA SMEET

TENTATIVELY IDENTIFIED COMPOUNDS I m b ( a -

LAb Name: FEngn*rv ScaejqeCa. Contract:____ 5/

Lab Code: Case No.: - SAS No.: SX; No.:

Matrix: (soil/water) Lab Sample ID: __8_8__ ,__

Sample wt/vol: .0 (V/)_. Lab File ID: f;_52__18-

Level: (low/aed) /oW Date Received: g .li..

Moisture: not dec.' dec. Date Extracted: ,-' &If

Extraction: (SepF/Cont/Sonc) -%Pte Date Analyzed: ___

GPC Cleanup: (Y/NA pH: Dilution Factor:

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

CAS NUMBER COMPOUND NAME RT i EST. CONC. I Q

1. _______ .i% .Jki .E) , LiiE. , r 000 , I _ _

1 2. . ''- 4o I
I 3. __1_ T,

5. IS' .. Q",O_

i 5. ________....i.6 I ~..2. ..
I .6. ___ __ _,7___ III ...... I _ ___

67 . -761I0

7 . _I _

8o. I 2

I9- S-2-10-3 L cc,'c/ ILLIe.4.....r...;...

Il0. _ I BOI
1,2. I
1 3. -3 5,7 .I

14. I I__

117. III I

:,7. _ _ _ _ I4 2....I I _ _i

19. I I_ _

20. I I__
21.I I_

FO2.RM___ _ I___ __ __ _ _ -T_ I _ _ _ __/87__ I e_ .

123. _____I___________I___ ____ _

124. _____I___________I___ ____

125. ____ _________I___I____

126.______I____________I____ ______

127. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _i_

FORM I SV-TIC 1/87 R~ev.

I 2463



IF EPA SYY0LE NO.
SEXIVOLATILE OMMAICS ANALYSIS DATA SHET ____________

1WTATIVELY IODXIFIED COY-POUNDS hA-G-

e-' ?i Qe Scj Ie h r_ e C onrac:_ ___ _ _ _ _ _ _

i.~ C.~e _____ Came No.: (c SAs No.: ____ SD No.: ___

Xat~:(sci-1/i.ate)5 / I Lp-b Sa~ple ID: Go,1.3/

saznze wt/vol: 30 (g/=L) 5 i Q Lb File ID: _______

Y S:ue not. dec. /6, dec. Dat_ .. e Ext-racted: u'~ui

~:~a:in: (SepF/Cont/Sonc) _ __Date knalyzed: _____

c.~ ~-~p ___PHi: Dilution Tactor: /

T~be ICS fotmd: t ug,'!, or gF): ;1 4

IT EST I-N

_. 95______ 1.~ 4 0

z - t-7'k ,.,s

7. ______I__________~I___

S. ______ __________I ~I___
_. __ _

I 5.___________ ~ I.YL...I.4~I ___3

__________________________ c.

I 8.I3~5j~j cA~rc~ -t'0

___________ '-~~-~-'-'- ______ ______p __0

I~~'7~~t ~.ice___,---1 -- 407 1 61c)_
I ~2.___________________________ __

_______ ________________ ., 9ic __

12.._ _ _ _ __ _ _ _ _ _ _ _ _ _ ~ ~ . z _

2 _ _ _ _ _ __ _ _ _ _ __ __3._ __ _ _I_ _

25. ____-___________ ~L __

267.__ _ _ __ _ _ _ _ _ ___ _ _ _ _

2 8 . _______________________________ _____________________ _____________ ________________________________ ___________________________________ _____________

I22. ______________

30._______________I____ 
______ _

24.~~~OR I______________ S - I __/S7_ I _______

____________________________________ ___2464I __________



17 EPA SAMPLE NO.
SEMIVOIATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS 1 1-(' . I
Lab a e E -C .C Contract: I p

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

Matrix: (soil/water)S Lab Sample ID: 8R_____o

Sample wt/vol: _O (g/mL)_ Lab File ID: --

Level: (low/med) low Date Received:,___-"__
% Moisture: not de.c.______Date Exracted: _ -_______

4 Extraction: (SepF/Cont/Sonc) ___._-• Date Analyzed: // V

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

CONCENTRATION UNITS:
Number TICs found: (ug/L or u/g
iII I *i

CAS N UMBER COMPOUND NAME RT EST. CONC. Q
... ... - - I I..... - I=v

6. _ 14" _ __
7. __. .

i 3. _ _ _ _ _ _ _I _ _ _ _ _ _ __ _ _ _ _ _ _ _ I, 7, ..-€ .I I ____

i 4. __ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ I 3w'. , I - '. __._

. 6. _________ I 63'., I '/9- ____

i79. ______ _____rI______ - 7 . Ij
S1.

229.

I10. -L-O- "-C'V ~ ~ j 3 ,~ _

12.

13. 0______ Ifj~qz ' __

14.

15. ,_

I 16. 2-

~178. 11 39.,7S 1 .3t. __1__1

I19. 1-3_____ -5 31-~i 1~ o _

20.

21.

230.21._FORM_ I__ _I__ __ _ V-T_I _ _ _ 1/87_ _ I Re_ .

-22.
.2._ _ _ _ _ _ _ _ __ ...... ... .. .

I29.__ _l _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

FORM I SV-TIC 1/87 Rev.

9)A1!



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Job No.: Pr.4ett No:

Sample Matrix: 

Client: 157 £'/4 - Cone. Unit: A5Iks
Attn: Work Order No: 4
Address: Lab Sample ID: l CfY C''I

Lab File ID: &-0r6
Date Received:
Date Extracted: Io-B-&-
Date Analyzed: '//,/nS

Project: Date Reported:
Dilution Factor: /

# TICs Found: % Moisture:

CAS NUMBER COM C ICUNID NA.ME RT EST. CONC. Q

i__ _ __ _ _ _ __,,_,._o_.<._,-,____,__,___

____ ____ ____ fYo -

/id:kno w,', /<L/g/_- 3,, ?.- 9QQr-
______ '9 n3 6, toS7 _____

AI

. _.~o ___

_ _ _ _. - - - .- ,-

I_____IIIIII___IlI IlII



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

I Job No.: 2-rec N o:V
Sample Matrix: -'a"

Client: 'C%5 O/14r- G. Cone. Unit: ^b±/4--
Attn: Work Order No: F6
Address: Lab Sample ID: a;8q9I' e'l '

Lab File ID: &-Zo6L2
Date Received: -
Date Extracted: 10-(991-8y
Date Analyzed: ',/./&

Project: Date Reported:
Dilution Factor:

# TICs Found: % Moisture: I-

CA.7 NUW'ER I COMPOUND NA'4E RT EST. CONC. Q

-4---- _________"______....... .. ._

lI kuw , w, 'A y/-?O0
U r) kn , r,, bL .

jukIocje) / 610
6 A n6Un1

I 4 -- 9j1
1 /Cfji .. .. . .... . ....... _ _ _ ___ __

_______________________________________ 7________.. .. ..____________________

I I •|11 i ii _____________________ I__________ m i



CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY

SAMPLE NO(S).: 88081877-88081879
SAMPLE NO(S).: 88081883-88081890
SAMPLE NO(S).: 88081938-88081942
SAMPLE NO(S).: 88082000-88082002

The results obtained for the laboratory control sample
(LCS) analyzed with these samples for the analytes
Cadmium, Chromium and Barium exceeded the recommended
EPA recoveries. All data associated with this batch
was closely inspected and no analytical problems were
found. The initial and continuing calibration
verification standards and blanks and precision and
accuracy recoveries were within acceptable limits with
the following exceptions:

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

89-DULU0176 1 2468 CN-FRM02



OlU

I I o 0 ,-o

0 0 o

54)
co ,> I Wi * * UH4

I H ori r- N *r-4 )

N -,- 
P4H4,,-N

0~~ P40O

Do 0 m H II rI

o . o 0) .- 4 4-o
N 0 C4 0 00)

0 OD a% p 0) N m II II

0) CD 00 P4 000

I H: 0 0

P I II 4 to Ov 4V 40)En 0 tom- * N 0) 0 0

I -5 0 
i 

CJ r4 0

uoco oo Ho co

cocon c ol o I

,x o A u

40 A D 0 4. n ,- HH

0 1 4 O4 ) U m 
)O.J U0

4 0 -
t 0 0 o4J rH. _r4f rH

04 I N Ho Ol 0(1H

o- 0 4-) 0 4- 4J 9 LO ()

P 4 ) 0 4 4 -t o q N to (a W" 1

.'..H N P oP U)"
A) 0 P4 4 ) ) U

uA 0 ~ od mii (d-, ZV-
0

0
N 0 H 40) 0H 0 0

0 H U)

OC ~LOO 0 0d
a)O 11~ 01 0

NN ~00 '.0 4-)00 N 9

o0 0En
0 00 0U-Q .

co ko w N

0co co z ) NU

0'"0 H U
co OD 0N
CCco co co CC

P4c OH co CO CO

0 4 I I I +~
Co o. (op 0 0 0 4 U

coN H H

0r N 0)O 0% a% 0" 0d 4

a) 0 1  ~ 00 co Co Co .x

(n Z ODl r-' (DH co coo c 0
co Z CO 4 CO 4, 00 0 0 1I -

01 tic r." o C C 4i 44
> Q 04 . .C0 I co %D P454(

0 ~ ~ ~ ~ - OHH)~ .CW>U 4-)d

ODi a% H 0 U 0

0 9.:i- C OD Co i-) m- 0nL)
(I- OH 0- 00 0Z

r-4 Co Co Po 0o co 0):; r-

>. t H I" 4 v!- ) 0 0 4

0 4 p) (o U P4 r c o c W4 44 c -I"

I; 0 C ' H4-

0d HJJ S-i U ri wU 4) 0 >
0 p rq Uo Uo c 0



0

.0 4.'d
C% CID ( to

U

CD 4) (n c0 000
Do 9 in ODo

No 0 0

U) DrrOD CIDI
0H4 H %0

I 0r-A 04L H0 4L

m0 H zH U 0 co 4.)

0q U) H 4- 4)
(U0

X- 000 PC PC 4- )
0 9 -H s-) 4a) 0 0 9

Z1 kZ so>k 4-) 0 E-( I 0
4-) 4) -H k Pk>4 4

0 :D 0-e) $4 )0 0 00t
0- *'- 0 OHH4

a)~ a) :3 .( 0 In > ppEn90
0 0LA >

U 4)4 H tv 0- (atvt .I 130 :roQ

LO H 0. - : ,
'0 (U 0U0 04 ( 0v 0 (

0 0 LO

FAH 0 4.) 0 C4Igo V- v 0 uUU) U)U)ocm ) H- U)

RO 10
E4 I 0 0

O CO H4

0l (co ( ~ 0 N 0 '

~0 w0 4
~~ CO Zco H-

E04 0I4U

H m- Cl o
U) (A CID N . N H.

n0 00 0 0 U

ON ~ 0 CO CO .0 U)
rq M>H z 0 0 0 0a

dOHO OD CODO CO CO (1) 5- I

0~ 
000~ E0- -4 OD OD kl)( r.U 4)>

0 ~ ~ ~ ~ ~ ~ - 0rU0 0 4oC CM . i H000,U 0 0 U
a)P40 0 CD 0 CO O U -i

>4~ H4 I m O1-10 (0(
(U ~ * P4 'd7 it 0 oW 4- 4

r. ** 04. 0 0 >1t 1  
1 4'-

04-) 0, H N4 W1. Q) N N :3 0
0 0 f* 4- 0 A 0 04- *. 4.4 ) 00 -- 9 14 H0 V( 0 OY CO~ (U) U
.0 W m .) 0 0 (UD OD (U -4 HD OD a

O 4i054 0 5-i 0 0 R 0
0 A'~ 040o1c 0



00

OD P4-4J 4- 4.

>c H4 0

CO CI 440 OD

-c Lo 00 r.

H- 0H
oP4 0- tpI 0P

0) 0
4-)

.. 0 04 o o1

>4 1 0 0V -) 0 0) a) i U )
0 *.* 

- q 0

z p > p 41 to 1

4 .) -P -H M 4 0 04 $-4 > 1
4-) (d H Q) 4 0 4r

0 ~0 0 0 4 0 riU
P0 0) 34 00 HS

>404 9 0 - - -d fI P4)
0) -I 1 M p b4. 049

04 0 z to toUto 0
S4-) 

0

0 00
0E-4

0O E-0 oQ U 0
0 1 0

zc W
EA0P 0 U) +

co 4-) W,

UI 0)

0

C: c co 
>4

77 a) ZC 0
> 0) 0 HU

H- 0- "I v41
r- H W 41 44
mHr-i i

U)q (0 H 0 P4 )

0 W OD 00 to
Q)~U r. E- 0

10 (1)H 0 p Oil HO *d$4

0Hq r4' a z 0 H 0 I4

H 0 I I t3% 4l OH TN 044

0 0 P H ra 00 o0 U C ) 44

O zNUO0 0 0- 
- 5 oc

0 - r - t0 0- 0 >

'44 * 0D .
>4 04

* 4 0- Oz I' H 0)

* * ) 1 0 -P >. -

41 ) 0 2471 i
A 'P.4J 0 0 0 I H 247 E41 0-

13 IL 4 04 a)00C 0 0o OD0



4.) P qw to l r
N'H NH H HO 0
fHH H ri4 4) r

0 1 1I (d (d a
0 00to H U'e0 N H4.

4) i - C - Dr i U

P4 (a )

co w c

U) to 0o0k r D W4 4)4
IH0 z~ co E z

0 ~~~ 00 0 o$
00 00O 04

M~~~ 0 DCd

41) $4 W)
C4 co W 0 C0C' N (d 4-3

t0 00oQ 0) CO0coa-H-

10151Xl ~ 4j Md H UH0 4) 0)044)U U) 0 r
V .>4.) t 4 ri0) > 0 ( 0M CID 4 0 u CR

IJdd>4~ mt . u 0 0144-) d ri W 0 r40 k4 p4. .
p z 9u 0 %dA 0 0 0 O~H m H ON tp 4) H
0 :D WP 90)0 V 4-) T-4 H *4 H HH rq

9b ~ 04 ) 4e)H 4) 00 0t c

0 4) 4J 4JHZ v% 0 t- ' O >1 U) U)
C)Md0 it (0 M M-H 0 P m~'O o~o . 0D

E4 HO N ON N 0 Cl U) U) m t

0H~

0 0 0 N 0)
0~~ 04 m 0 %DX-

00 I 0 O 04 N

u~ 0o~ 0- 00Z
>00 U20 0

E0 v Co0)0 0omC 0 +U

ri I- rCd H X- -

:3 (1) U) **o 00.

0. 0 o 0 WoO c

4-o~ 0
CoF- O0~ v4

la, 0% 0%04-

0 to D 00 0 0) 0 0 0 to
0 E-4 V) 00 00 4) r N 04 u

0)r r nOD 0a)4 0000 00 r

rO (L) H 0 OWN *0O 4 0r . NW 0.p a
Cd V Z' H-)H c'k I.1 0 to ~ U44. ) 0-H p4-

9 Cd-o, I t-Q 4 O 0 00 U N 0 4)4
tv Cd 4 Z)0 4-) 0) H 0 H U0 z U -H 44 .QG

0 % OH 4.H Ic (0 c 00 Cd F:O A4.WM ) 01 04 ZL
H )HC W 9 4- P -I 0 p IuO r )4 Q N 0) H 0
0 0 P~-4 V0 00 CIDo Ho -HHF 0 -PH 9 $0p-i0~~~C r-$4X 0- rq~- x 0- . )p :

X H E-( U 9Q E1EU0 U >
0 U

4- 0

* * U)4.1 0 41) H 4-)0 VI. M) Uz ) .#-4
(1 p In 0 0 4 ODI H0 H(a . 0

A Q ~44.l'0 0 AR0 0 E-4 H f40 H 4-) r $40 (0~ 00 O 0 0) 4
13 u4O4 0 4U 0o co Ix 4



I
0 oo N

OW~t-4 r- H
>0 00 0o • coco co
w coco Oo

tor- -cr H.coH

oo 00 t0 1 00

f- 34 o o c C

M N 0o o00 CIO 00

-I

*' 10 C12 0 LN Nn
t4.)

4-) 4-) 4 01 0

0 r. 0r..

I ~ ~ ~ I I___________

4 0_

04 0 Q) 0

0 0

-~ri u aJ r )€ h

~I4 *4

0 00 0

o 0 0

NCO

00

igt

- 0 kH 0

0 m IQ IW 0

>) 0

0 4J U

H -V H HO) z

OD CID

0 fuH 4) -P O co00 H -I~b H- 4.>
O r-~ 0 ori N- 4J>

0* mr-U) 4.) NC1

00
.~ * .0' 0tH

Zo t H4) 2473 H
U H J'0 00 J r- 4J V

44 4



t,4 4) %-V V' 0 N, M, Olt
0H Hc)~ H oo0r H ,r O HHH 0
U- I I I I I I I i I I ,- I
) CO H- 00 Ln H. OD r,- %o tn %D, H.,4

Il dw 04 .- 4 4-140

04 Nc r4 N O OOO4)4-O4H

00 0 0 9~D
co H()*~ Cz1t4 0U

__ __ _ 000 00 00CI PH
cO CO~ 00Z 0DC 4zzz

I H I N N

H 0 00 ." I I4 I -I 4) 0

(.,.)ooooi. Mooooo0.r4 ( 04-OI

mJ .0 0) 0J ,- r0 00 0 ) -

o~~~~- coHw 5-3 PC ~ 0

o- -4 Lo v H O 0 m w_ _, _
SN 004, HN H -O.H o HZ U) ___ ___ ___)_ 4) E)- W

z P .. > k oooP od
4J4 H H(- >1 W 44U

0-00 0000 p
P 0 40 P 0,-- 05 it I I I ) H q

0 Q) 40 '1) 0 4- 0 04 1 -:; q. qM nr 04 P4(0 a

04)9H 44 , 4-) __o_ H____tt U

S- i -- 4-) 0 W
cooo omo~.r-4z (z r.

E4 t- ,o •-\ o I o',000 00000 0 z m V
o N En- C%4V 0) r l H - - 0 CD U) * z

to H H H D 0) 0
P41 0

0 0

Eq

z~ PC
0 0N 0

Q 0 4 .- 0
0000 00000 0v z

0- r-- H- N , r, r, v 4- v

E-4 O (3 (3 0 M N 0 M1 CA 0 0)02(

*r4 coO 5. H 0 0 4J -4

0 iO'000I 0H0
Q)cc ~d- 0 0i 0

CID0 t! ) 4-l 0 54 -4) 4
-~~-4'~HH0 (1)~c X3~ 4-4)4 OH OZI

~> tT 5.4tDe N 5-4 )~ H 0005 0 -
rg 0' 0 r.4~ P 0 4)5.0 r- rq 0
(0 O-N 0% (HH N I 0~54r >H 4 4 )

Hori - 0~ :30 1- t9oc 9r04) 4~H4.C 4.
0 -) ) r.I.4 ~ -4r4 r.

0 H0*, H e0 1 4 r. %0UU 0L 0- 0
E- P*-Ht CD 5CID r.co 0 - H~1 0 0~ I r_ z UL

0 OD I 0 -4 0 0 H .0 k ZH 0 5 0
A. ri H 10114Wk'4 U 44

-p~4 :D4.
0 pqm ' 0 in 0 H 4 NZH P4 4H* 4.)qc 0

44 0\ 00c~

k' r..)T 0 ZW c 217 H044-4 HH
0 H-V4 0 04 '4U4C M U n> 4

b4 c 4 14~iu En oe 4Z to co z IxON



• 0 H -H 00 H ? 4 H M H ,.H Hto, i Q

a r00- 0000 0 H

~ O0

,2 C%04
Re I l 4OtOJ-I' 4-)~ 4- )

,- 0 0 0 9 1

I I 'K I

co o o . 0 U

H ,> uO thq K'-u--H o J

H. 4 -lU,-) o- o

co ooo Do

-0q-I 0 . . .II II II II

zo o 4 0 H 04) 0j ¢ ~j

0000j0 00000 0 4o

>l 00000LO 4) u f*4
r, tr- r- qio c N0- 4W mmr- q

m eq o) o ,m o 4- 0 - (.0 3 9 (U04 0 W

Z $ -- > N4J d ) Q)

4J it -4 (L)o " -1 0 I) ,4 1 A4 11

k 0 z )- - ,. u- I I 0 04 p 0 Iq N ,.CU DCID ON >i H-ir ---

-. , . .W. ' 0

04

S. E 0 0 0 m- 0 0 0

00 00 0000 r m 0% qHL
f- q - r'- nrN 4) H

0~ 0 )"' U

o Hc0 04 Z) V0 0 . l

0000 00000 0
04 N' H N N~ N ~ 4-

M M M~ M- M0(%D12D 4) (
0~ z C0 H

U)~~~~t Ul-H0 ~ I ~ ~ .

>iO ' 0 0 I.tz ~ 0
m r rd4 0 . 10' 0

(D (0C ('e14. OH 04- 4
> 04' %D N 0 0 9: 04 ,'. 0

*/ *r-4 r- 0~H 0 1 r.0 ' z H0r. 4) I'
Hco Ci20 4.) HC I ~) Q) t-4-I) 4i r.

00O . >1 0 1 0 ' 4 0 1 S-0I rI4
0 - c o r H0'-, H) J -4 0 ~0 )Z 0 0 p

4) U)'dH 4 I1 UQ P .t~ 1  0 I I $4 0 1)
0 4 I r p 4 p 0) HiR*P J H En 54 0- 4

(U4 44 PC__ 0 0m 0 E4r , 0 0

** r I S-i U 1 0 * a) -4 0* 0 P 4
*- *o (nU) C4 4- 0 000 ;P00 4 -J 0 (0 044.1-) M 4-
00 - 4) 0 40 -'- 4-) r. '"4- 9

S .*00 0 .4.) .Hh cocoQ q WZqr r.0 UU 4) 0)
a~ 0 WM - wi- 0 C) 0~ 4 N 4lH 4P 0

,Q~4 0\04i' 0) uZ Q ~ ~ - .

0~~- H4-i) >- C4Si J~H



CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO(S).: BNA-S-0041
QC REPORT NO(S).: BNA-S-0041B

WORK ORDER NO.: 860

Analysis of matrix spike samples resulted in at least one
recovery outside of EPA QC limits for di and
trichlorobenzenes, dinitrotoluene, nitrosodipropylamine,
pentachlorophenol and chloromethylphenol. In addition,
RPD's for dinitrotoluene, dichlorobenzene and
chloromethylphenol were above EPA QC limits. Analysis of
spiked blanks resulted in high RPD's for di and
trichlorobenzenes, acenaphthene, nitrosodinpropylamine and
chlorophenol that were outside of EPA QC limits. The data
associated with these analyses were closely examined. No
analytical errors were found.
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CASE NARRATIVE
QUALITY CONTROL RESULTS SUMMARY
QC REPORT NO.: BNA-S-0031-88
QC REPORT NO.: BNA-S-0031-88B
QC REPORT NO.: BNA-S-0045-88
QC REPORT NO.: BNA-S-0045-88B

Analysis of duplicate matrix spike samples for this
batch showed one recovery and five RPD's higher than
EPA QC limits. A pair of spiked blanks were analyzed
and the results showed the laboratory to be in control.

Analysis of samples 88081692 and 88081694 gave
recoveries of two of the three base neutral surrogates
that were much lower than EPA QC limits. These samples
were re-extracted on 10-18-88, past the expiration of
the extraction holding time. Analysis of these re-
extractions showed good surrogate recoveries. The only
difference in results was that dibutylphthalate was
found in the original analysis and not in the re-
analysis. The results of the second analysis are
enclosed.

Matrix spikes that were analyzed with the re-extraction
were found to have low recoveries of dichlorobenzene
and high RPD's for di and trichlorobenzenes and
acenaphthene. Spiked blanks were analyzed. The
results showed the laboratory to be in control.
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SEMIVOLATILE METHOD BLANK SUMMARY
4B

Job No.: Work Order No.:
Lab Sample No.: -77-

,lient: Lab File ID: So&'tq
Attn: Matrix: So" I
Address: Level (low/med):

Date Analyzed:
Time Analyzed: 12.',fo
Instrument ID:
Date Reported:

Project: 1.-tV

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

Sample Lab Sample Lab File Date of
Number ID ID, Analysis

Y b -I SI)/939 L I

I I

I g'''~~ 4I S!o4
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jt,5 I 1 Il;t I °

6i.05 1d . 11. 89 1, 9o.70 .546 255.l' 17,18

6.0 2,:;i 161. ' 2 106.15 .540 MA 100.03 274.00 2,315

6!-, i.9*'. W0..00 1,Ol; 147.,95 2.341 197,30 7.M7 275.00 17,.9.4A
40.95 t-..'3 10,9 1 .5 10.7" .281 21.20 ,494 2U.00 2,353

70.9" .616 1 1:. 17 15'2.75 .442 202J5 .546 N?6.95 1,535
73.15 1-02; 100.10 .494 155.05 1.093 203.15 13362 2.05 .676

74.0f .876 107.01 ) 1.67 15,6.C- 2.460 204,95 3.550 245,U5 4.3:3
, Y.21;7 l5.00 .121 16!.05 IW9 2(16.05 1.1 25 O 1.19-

7.05 31 .0110.00 3.082 163,05 .390 19.05 4.83 3495 1,327

77.0! 2S.3 1;!.o 3.702 164.915 .74 13.00 2 1. 9 5.00 4 5,.8 .3
70.0. 1.888 11.00 7.024 147.00 3720 2195 08?4 4275.00 2.523 --
77." F.0:4 117.70 .546 160.00 9 2L16.25 5.29 40.9,  7.492

70.95 2.6/6 1:2.00 .676 171.90 .572 220.95 4.501 442,05 50.572
61.05 4.475 123.00 1,65 1.00 1.41 223.95 10.016 442.95 10.562
76.05 :.1*5 174,0. .84 13.00 1.3741

19 10 A 4

.... .....8 1.0 704~ ...312 .9..84.23.02..
19mn .•lllI mill 4 11.0 .561800 115i1n55n2 q,9 .
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Calloration Report

iTlet ID 625 ANID AND BASE/EUTRALS , EtPHEHOL,OHSBP62-MO2-4-1EPH
La1birated 8IV05 13147

Files )E5807 >E5808 >E5809 )E5806 >E5810 )E5811 -

RF RF RF RF RF RF RF
Coilpoufd 10.00 25.00 40.00 60.00 80.00 120,00 160.00 RRT RF Z SD

Wffitrowo-Liaethylamine 1.28209 1.30934 1.1638 1.28439 1.27150 1,31362 .419 1.27080 4.319 2.1

2-Fluorooheno; 1.22012 1.36555 1.29860 1.43166 1.32490 1.24370 ; ;678 1.31409 5.954
bisj:-EhloroethVl)ethe- 1,53970 1-55298 1,423j89 1,A0230 1.51748 1.63400 - .942 1,51173 5.703
Phenol 1,72097 1:85798 1,70181 1.813?6 1.70812 1,67997 - .944 1,74714 4.089
Phenol-d5 1.63623 1.65299 1.52273 1,47656 1.45815 1.35037 .940 1,51617 7.555
Anilire 1,26481 1.74646 1.82728 2.07917 1.75875 2,26459 - .923 1.82358 18.718
2-Chlorophenol 1.33155 1.42889 1.34401 1.38140 1.36650 1.32742 - .955 1.36329 2.804
1,3-ichiorobeizene 1.8775 1.67566 1.52774 1,47832 1.46309 1.39216 - .988 1.56915 11.373
1,4-Oic~lorcisenzene 1.8453 1.61460 1.49113 1,41027 1,36462 1.26965 - 1.005 1.49247 12.890
8enzyl Lh.oride .... -

Benzyl ficohol 1.0766? .95368 1.02860 .29415 .5586 - 1.287 ,IE240 42.575
i,2-tCrickro.ef,:ene 1.65338 1.59161 1.4?142 1:46027 1.41154 1,30300' 1.061 1,48187 8.481
2-flethti1ieia 1.22184 1.33211 1.24334 1.29325 1.49116 1.-92 1.125 1.41182 17.894
3-&-4--lethy lperioI 2.80875 2.7962E 2.64129 2.54969 2.65542 2.57616 - 1.180 2.67126 4.084
bis%2-cloroisoprpyijEthe- 2.71009 2,73748 2,51939 2.56333 2.59458 2.55323 - 1.111 2.61315 3.432
S-Nit sc-O!-I,-Pro[ liir, 1.34207 1.33241 1.29869 1.33072 1.31659 1.24439 - 1.165 1.3108! 2,736
Hexacth roetharne .80507 .73424 .68022 .65886 .64640 .59773 - 1.15? .68709 10.621
0 ibromoc ioroproparse - - - - - - - - -

Mitroberizene .96437 .70741 .61383 .65860 .59305 .87608 .838 .73556 20.523
Ritrobe:,zele- .5 - - -

ropheno; .228T7 .23503 .22964 .24130 .2389 .23176 - .914 .23415 2,233
I sulnorore .8725 .96022 .89631 .99675 .92841 .92721 - .901 .94936 4.091
bis(Z-Ehloroethcxy)oenr.e .64853 .61579 .59212 .59970 .58247 .57399 - .960 .60210 4.471
2,4-Diwethylphentd .32654 .33727 .33000 .34939 .27882 .31641 - .952 .32307 7.528
Benzoic Acid .06375 .21169 .23618 ,29494 .29613 J31793 - 1.011 .23677 39.647
2,4-Dic~lorophe51, .25332 .29782 .30375 .30456 .28721 .27651 - .984 :.28719 6.877
1,2,4-Trichicrobei.zene .39444 .36463 .34027 .33612 .32655 .30706 - .992 .34485 8.900 _1
Hapttheiehe 1.13431 1.00322 .94719 .94353 .90437 .86858 - 1.005 .96720 9.675
4-C.Loroaniiir,e .3909 .45931 .45614 .49463 .47160 .43769 - 1.037 .45308 7.165 --

Hexach ioojt6iene .22977 .20693 .1870? .20479 .18603 .16134 - 1,055 .19599 11.896
4-Cf;oro-3-flet;.yIper~ol .33496 .38004 .36427 .38170 .33534 .32070 - 1.187 .35283 7.350
2-flethinapttha'ee .62985 .59325 .58955 .59732 .51248 .50409 - 1.182 .57109 8.893
Hexa:hlcrocyclope.,tadierie .33850 .3?9991 .40C08 .42612 .41702 .41738 - .852 .39980 7,974
2,4,6°Trichiorpjer~o; .31112 .35076 .34353 .32054 .35253 .40576 - .873 .34737 9.544
2,4,5-Trishloropaenci .44986 .55565 .55419 ,58905 .52462 .47917 - .886 .52543 9,939
2-Fluorobiphe;..
2-[f]orcnaphthalere 1.45176 1.34076 1.2612? 1.23291 1.17408 1.13963 - .896 1.26674 9.044
2-Htroa:tr .64515 .68427 .63935 .64805 6441; .51050 - .929 .62857 9.561
Dimeth lphtelate 1.68198 1.57746 1.39894 1.33700 1,01879 .95600 - .972 1.32836 21,990

R; - keonse Factor (Subscript is amount in mg/L)

RR Auerage Relatiue Retention Time (RT Std/RT I IsW

iJ Auerage iesponse Factor

XRS -. Percent WeIative Stanoard Deuiation

age 1 of 3 n i ua



-.iibration Report

Title: 1 625 ACIO AND BASE/EUTRAS + EtPHENCLDNS8P2-H02-4-MEPH
talivtei, 1805. 13z7

Filest >E5807 >E5808 >E509 >E5806 >E5810 'E5011

Cowpoud 10,00 25.00  00.0 0,00  160.00 RRT RF 2 W

2 e-Ointirdtluene .34031 .36630 .32475 .12908 .30646 ,30672 - .982 .32899 6.853
Acenaph:hy~ene 1.92716 1.80829 1,66827 1.59360 1,51125 1.45100 - .971 1.659?3 10,899
3-Hitrodailiine .65076 .70945 .65838 .63400 ,63979 .65070 - 1.007 .65718 4.115
S,4-linitrophenot - .06779 .11110' .16024 .16394 .18842 - 1.024 .13830 34,984
Acenaphthene 1.28836 1.23342 1.13339 .90886 .98108 .96177 - 1,006 1.09782 12,880
Oiben~ofuran 1,83281 1.75978 1.70582.1.54623 1.50046 1.48296 - 1.035 1.63801 9,004
2,4-DiJltretoluee .34316 .40553 .3834 .32202 .30544 .29950 - 1.053 .34323 12.575
4-Nttrophe.o' .21326 .24737 .27365 .2824 .30332 - 1.067 .26395 13,150
Fluorene 1.44596 1,3380 1,24934 1.13888 1.07896 1.05334 - 1.098 1,21752 12.735
Diethylphthalate 1.9954 1.7259' 1.50654 1.33134 1.23856 1.6957 1.103 1.49859 18.323
4-Chloropheny1-phenylether' .7003 .61756 .55838 .48416 .44064 .44124 - 1.104 .54172 19.052
4-Nitroeniline .19049 .26381 .34622 .35978 .29043 .30434 - 1.123 .2925 20.955
2,4,6-Tribromo,.henol .05525 .04783 .09432 .18885 .14205 .18995 - 1.149 .11971 '53.071
1,2-OphenylhydrazinE - - - - - -

:R1pha-BH . .. .. .. - -

Bete-&iC -

Gamoa-8K- - - -

0elta-8iC-
Heptachlo:

A Idr it, - - - - - -

t rosodipery'at.ir, .66180 .59474 .52737 .51835 .49727 .43835 - .892 .53?65 14.501
4,6-Dinitro-2-riethylpherol .04042 .13809 .13807 .14161 .13462 .11258 - .890 .11757 33.351
4-Bromopeyl-pherylether .28515 .23823 .22632 .24884 .22658 .22460 - .940 ,24162 9,633
Hexachlcrobeazene .35723 .31963 .28898 .30811 .29341 .29140 - .957 .30979 8.405
Pentachlorophecl .07634 .10363 .13261 .1393 15397 - .996 .12119 25,618
Phenanthrene 1.24629 1.17708 1.07754 1.07776 1.10453 1.10200 - 1.004 1,13087 5.951
Anthraceie 1.27061 1.16008 1.09278 1.02307 .93752 .90204 - 1.010 1,06434 13.064
Si-n-8utylpntlalate 2.2)476 2.06220 1.88524 1.85119 1.79550 1.79727 - 1.106 1.93436 8.723
4,4'-Ditromobipheny; 1.90536 1.71732 1.46253 1.40494 1.32811 .39318 - 1.142 1,36857 38.289
Fluoranthene 1.15663 1.1520? 1.06716 1,01956 1.03040 .97609 - 1.176 1.06699 6.904Heptachlor Epoxice - - - - -
[ndos~lfa, 1

4,4'-DDE
Dieldrin -...

Endr in -...

4,4-DDS -...

j Endosulffah 11 - - .
Endrin P16ehyce - -
4,4'-D1 - -

RF - Response Factor (Subscript is amount in mg/L)

Ai RRT - Rerage Relative Retention Time (RT Std/RT Istd)

R; - Average Response Factor

XRSD - .Percent Relative Standard Deviation

p Page 2 of 2-2487



Calibration Report

Tlt:et iD6,5 RCIlD RA1IAS/EUTARLS* EtPHENfLDNSBP&2-HC2-4-lEfH
[~albretei) 881005 13:4k

files, t5*801 i808 >E5807 )E056 ?E5010 >E581 -

OF AF RF OF rF IF f _ -
o6pouN 10.00' 45.00 4U.06 60,00 00,00 120.00 160.00 RR RF ISO

,Endos&~fn Sulf~ate . - - - - - - - - -

Benzi-die .02640 .C0226 .06306 .10885 .28840 .27781 - .870 .13113 94.409
'Fyrehie i.8007,1.19501 1,75312 1,67239 139466 1.98083 - .812 1.84158 6.934
Terthent l-dl4 ..- -

Butylbenzolphttha~te i.60003 1.4737 1.44434.,.397151.65486 1.54314 - .953 1.52222 6,342
3,3-&ichlorboen:idine .139?0 .20269 .219?6 .2171? .2670 .2740? - 1.001 .22025 22.10
Chrywe-e 1.10219 97304 1.0022 .3093 1.03414 .97826 1.003 1.00549 5.824
Benzo(aJR thracene i.301651.27061.27117 1.2282 1.45018 1.49253 - .998 1.34377 7.470
bis(2-EthyihexljPhtha~ate 2.03965 1,66521-1.8027 1.69046 134025 1.78283 1,018 1.85353 6.672
D1-n-ot 1)hthaiate 4.94431 4.61780-4.39384-4.5163? 4,35604 3.91135 - .935 4,45640 7.626 -

Eenzo(ajPyrene 1.072P3 1.22156 1.2553 i.35070 1.28108 1.28923 - .994 1.24652 7.12
Benzo(bJFluaranthere 1.5109 1.63967 1.66010 1.96460 1,93675 1.79048 - ..962 1.76158 .216
IndeAo(i,7,3-cd1Pyree 1.11497 1.17465 1.15989 1.2157Y 1.18288 1.24246 - 1.148 1.18178 5.752
Dibenzo(ah)Rnthracene .93(01 1.00507 .39503 1,04693 .9783 101960 - 1.153 99610 3.994
Benzo(k)Ftuoranthe-e 1,31H8 1.20488 1.13343 1,11601 1.13601 1.04182 - .64 1,16721 9,651
8enzo(9,biPerv'e .99318 1.07130 1.04962 1.10122 1.04774 .83611 1191 1,01653 9.367

kf - Response Factor (Subscript is amont in mg/L)

i-T Rverage Relative Retention Time (RT Std/RT Istd;

Ruerae Response Factor :1
IRS&' Percent Relative Standard Deviation

Page 3ot 3
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SEMIVOLATILE INTERNAL STANDARD AREA SUMhMARY

Lab Name: ;t7 j, et#*eA5 SC'eAc1L Contractt

Lab Code: Case No.: SAS No.: 3c,6 No.:
Sample No. (Standard) : * Date Analyzed:

Lab File ID (Standard): Time Analyzed:

j ~Instrument ID:....

IIS1(DCB) IIS2(NT) JIS3(ANT)

AREA @I RT AREA #I RT AREA W RT

S lHTJ -IkY q I 1, v I I,- Y-q 1 7 YI STD _ _ _ _ ... ........ ' IL ..1

I UPPERj II I lI
LIMIT IIM I M 1

SLOWER
1LIMIT I141=- L I'_ 31 ,----. I
EPA SA4PLE I I I
It k NO. )/Ic

o3I lL. I 11_, I2j.22 l/ -l_. !_3)9l lL2.q
051 :" . IL 1 I _ I _ _ _ _ _ I _ I031 W t I aIfI 1A2____ 6(

-2 I 1 I I 1

04t_-'-I I L2,463 .1 I I_____1____w I '_ I__IL______ ______I______

~12 _ _ __i_ _ _ _ _ _ I-_ I _ _ _ _ : _ _12" __ _ _ _ _ __ _ _ _ I '__ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _

_ _ __1_ _ = _ _ _ _ _ _i _ _ _ _ I "_ _ %r _!I? I I
____-____ I _ _ _ _ _ _ _ _ __ __ __ __ __ _

_ _ _ _ _ _ _ _ _ I _ _ _ _ _ _ _ _ _ _"

____________-__- _________ 4-Di hlorenz n _-_ UPPE LI_____ T -____ - . _______

-= Acenachrhene-d8 LOWER LIMIT = -f

internal standa: r.
C-:-n used t: flag int-ernal stznd---- area'values wih --

pace c=
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8C
SEMIVOLATxLE INTERNAL STANDARD AREA SUMMARY

Lab Name:- EiiAeIOSCIeC 4L Contract: U(.YY.

Lab code: case No.: SAS N6.: o_ _o._:

Sample No. (Standard): c _ /2- Date Analyzed:

Lab File ID (Standard): _ _ _ _ Time Analyzed:

Instrument ID:

IIS4(P 1N) 1I35(CRY) I 1IS4(PRY) I
AREA RT AREA #r RT I AREA # RT

12 HOUR
STD________

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

o I I I I
o I LD T__ __ I t,

- UPPE I I . __

I : '=1= I I
I L~i. ' , El l( f .I I I
-- 2~ I _ IO- I _____

- - - I " - -ij I I

" I

I. 1A I I I I !

2 Yi ,9 I I ' . I 1
-21 I I I I I I

0-1 / 1 I I_ _- I

- -- I___• --

-- Ei(CrY Z.'z ene-d + itra t d-l_--

---. y:__ -_______ ___________ .....____ ,___________ _____
2 a

:. q intrna! ar z a a e. w--_ I -. ..... -"

24.__ _ .g-o_____ _ _

_ -:: 4re9 0 ......



L

IALE CONTINUTNG CALIBRATION CHECK

fName ...... _Contract :

t , Code. i Case No.: SAS No.:

S trument ID:CARBOPAK__ Calibration Date(s) :8/29

I L FILE ID: 2E29_ _ Init. Calib. Date(s):G/ IQ

jM FlOiLND RRF RRF50 %D

nzyl dhloriie_ _.08 0.08 0. 0
s (2=cbocetho.y)
thane_,___ 0. 0,4 _00. 00

h0er .,26 1 UO. 00
ombze_:__n_ 1 . 21 1.20 0.68

romm.: c h:!7ic owtha' -' " n' " e,  --- • -- , 3.6S . 5 3"3.47%
1_ECI_ 1.45 0.81 44.43

_mo_ ....... 0.26 0. 23 30.38
rbon tenras irde 3.20 2.46 23.24

hlor-0_Vc.a dehYoe. ERR
rboe-.1.36 1. i1 14. 3",3

0 . 55 0. 36 30.57
h or c-2rr 4. 50 3.4 A 22.62
"T 6r h ... ().92 C'4" 19.13

j-C , ]_. oro, hi ;.C. her_ 0.04 ,0o. 00
1i or Omet L a _. -.,;z 0.3A 0. 27. 6&.
1Iorometvi methy eth,_ .IT 100. 001

Fm,&: _, Ch. .r tc i uenes 3.99 !. 15 20. 96
b - oi1o r- rit ,h c- 3. "90 3.0( 23. 16

1 b r,h , .k,^, ._2.9- 2.42 18.63
2_Dichlorobnene 2.48 2.00 19.35
,Dichlorovnenene 1.94 1.69 12.92

,4_Dichiorcob'nnzene 2.47 2.13 13.66
c h l orod j ] uor-met hane 0.54 100 . 00
i_-Di chi or-oeth n, 1.95 1.66 15.03
2_Di chl oroethane ._ 2.-33 1.426 37.50
I ADi rChi -Or ie-:oe 2.44 1.92 21.48

jns _2 dicr] oroethylene 1.51 1.32 12.77
chloromatmane 4.2i 4. ;B 0.61
2_Dichl orop pane ___ 2.70 2.03 24.73- Di ch o, arroaviel ...... 4.60 3..30 28.23

1,2 _T -.... V- to .eth.n_ 6.65 5.559 16.00
3.61 2.48 31.33

Iftr• hlo-n-i ' ;:.7-- 6. 6,.5 5. 59 5. 94
-_," ~ ___ .. . - - 4..5. ,;

7I "' .- 2.20 1 .42 35.57
M ir ... anee 4.60 3.0 28. 26

ioruxto, 4.40 3.55 19.24
. .. .... . ':---r :t :E . -...ho -o "'- . . *,., 7 ¢)

-~ L.91
• ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 12 43 70.•..m n num•nn|nn~lmnonu u nu n•umun



-*T I LE CJNT ,-TN CALIBRATION CHEC: i

Name:ENGINEERING SCIENCE Contract:

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

tLument ID.:CARSOPAK Calibration Date(s):8/49/88

*r ........ RRF RF5C' M'

F IL I I J : FiF 0 8 yi F ho

z e. 3. 10. 90 25.01

lot r:n,m 53 .4.20 -20.90
C1.. 1 ct OcjE-r i. 4', 3.1 ,  2 . 2

-= icninnobeno 2.71 7,43 26.52

Bar-,:, f"o .5 ~ 21 2 7

41- 3. -11 -- 2 - Z!c 7.'
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