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2-07-200 3:23PM FROM MARATHON OIL COMPANY 91S6878305 P. 2 

FEB 0 9 1999 

Pinnacle Lab ID number 
February 05, 1999 

902010 

GERAGHTY & MILLER, INC. 
1030 ANDREWS HWY. SUITE 120 
MIDLAND, TX 79701 

Project Name 
Project Number 

Attention: 

INDIAN BASIN 
NP000443.0001 

ALAN REED 

On 2/3/99 Pinnacle Laboratories. Inc. Inc., (ADHS License No. AZ0592), received a 
request to analyze aqueous samples. The samples were analyzed with EPA 
methodology or equivalent methods. The results of these analyses and the quality control 
data, which follow each set of analyses, are enclosed. 

If you have any questions or comments, please do not hesitate to contact us 
at (505)344-3777. 

%«0 
Kimberly D. McNeill 
Project Manager 

H. Mitchell Rubenstein, 
General Manager 

MR:mt 

Enclosure 



2 - 0 7 - 2 0 0 3:23PM FROM MARATHON OIL COMPANY 9156878305 P. 3 

CUENT : GERAGHTY & MILLER, INC PINNACLE ID : 902010 
PROJECT # : NP000443.0001 DATE RECEIVED : 2/3/99 
PROJECT NAME : INDIAN BASIN REPORT DATE : 2/5/99 
PIN DATE 
ID.# CUENT DESCRIPTION MATRIX COLLECTED 
01 MW-60 AQUEOUS 2/1/99 
02 MW-60 EB AQUEOUS 2/1/99 
03 MW-61A AQUEOUS 2/1/99 
04 MW-61A EB AQUEOUS 2/1/99 
05 MW-66 AQUEOUS 2/1/99 
08 MW-66 EB AQUEOUS 2/1/99 
07 MW-71 AQUEOUS 2/1/99 
08 MW-71 EB AQUEOUS 2/1/99 
09 MW-87 AQUEOUS 2/2/99 
10 MW-87 EB AQUEOUS 2/2/99 

>n MW-87A AQUEOUS 272/99 
12 MW-87A EB AQUEOUS 2/2/99 
13 MW-88 AQUEOUS 2/1/99 
14 MW-88 EB AQUEOUS 2/1/99 
15 MW-89 AQUEOUS 2/1/99 
16 MW-89 EB AQUEOUS 2/1/99 
17 MW-96 AQUEOUS 2/2/99 
18 MW-96 EB AQUEOUS 2/2/99 
19 MW-97 AQUEOUS 2/2/99 
20 MW-111 AQUEOUS 2/1/99 
21 MW-111 EB AQUEOUS 2/1/99 
22 TRIP BLANK AQUEOUS 1/25/99 

A M M UMT.KMAM FHK MHWj r t JKCOVBtE . 



2-07-200 3:2dPM FROM MARATHON OIL COMPANY 9156878305 P. A 

GAS CHROMATOGRAPHY RESULTS 

TEST : EPA 8021 MODIFIED 
CLIENT : GERAGHTY & MILLER, INC. PINNACLE I.D.: 902010 
PROJECT # : NP000443.0001 
PROJECT NAME : INDIAN BASIN 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
01 MW-60 AQUEOUS 2/1/99 NA 2/3/99 1 
02 MW-60 EB AQUEOUS 2/1/99 NA 2/3/99 1 
03 MW-61A AQUEOUS 2/1/99 NA 2/4/99 1 
PARAMETER DET. LIMIT UNITS MW-60 MW-60 EB MW-61A 

BENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOLUENE 0.5 UG/L < 0.5 < 0.5 <0.5 
ETHYLBENZENE 0.5 UG/L < 0.5 <0.5 12 
TOTAL XYLENES 0.5 UG/L < 0.5 < 0.5 54 

SURROGATE: 
BROMOFLUOROBENZENE (%) NA NA 116 
SURROGATE LIMITS ( 80 -120 ) 
TRIFLUOROTOLUENE 98 108 NA 
SURROGATE LIMITS ( 69 -117 ) 

CHEMIST NOTES: 
N/A 



2-07-200 3:24PM FROM MARATHON OIL COMPANY 9156878305 P. 5 

GAS CHROMATOGRAPHY RESULTS 

TEST : EPA 8021 MODIFIED 
CUENT : GERAGHTY & MILLER, INC. PINNACLE I.D.: 902010 
PROJECT # : NP000443.0001 
PROJECT NAME : INDIAN BASIN 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
04 MW-61 A EB AQUEOUS 2/1/99 NA 2/3/99 1 
05 MW-66 AQUEOUS 2/1/99 NA 2/4/99 1 
06 MW-66 EB AQUEOUS 2/1/99 NA 2/3/99 1 
PARAMETER DET. LIMIT UNITS MW-61 A EB MW-66 MW-66 EB 

BENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOLUENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
ETHYLBENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOTAL XYLENES 0.5 UG/L < 0.5 < 0.5 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) NA NA NA 
SURROGATE LIMITS ( 8 0 - 1 2 0 ) 
TRIFLUOROTOLUENE 105 94 99 
SURROGATE LIMITS ( 6 9 - 1 1 7 ) 

CHEMIST NOTES: 
N/A 



2-07-200 3:24PM FROM MARATHON OIL COMPANY 9156878305 P. 6 

GAS CHROMATOGRAPHY RESULTS 

TEST : EPA 8021 MODIFIED 
CLIENT : GERAGHTY & MILLER, INC. PINNACLE I.D.: 902010 
PROJECT # : NP000443.0001 
PROJECT NAME : INDIAN BASIN 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
07 MW-71 AQUEOUS 2/1/99 NA 2/4/99 1 
08 MW-71 EB AQUEOUS 2/1/99 NA 2/3/99 1 
09 MW-87 AQUEOUS 2/2/99 NA 2/3/99 1 
PARAMETER DET. LIMIT UNITS MW-71 MW-71 EB MW-87 

BENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOLUENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
ETHYLBENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOTAL XYLENES 0.5 UG/L < 0.5 < 0.5 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) NA NA NA 
SURROGATE LIMITS ( 80 -120 ) 
TRIFLUOROTOLUENE 109 107 105 
SURROGATE LIMITS ( 69 -117 ) 

CHEMIST NOTES: 
N/A 



2-07-200 3:25PM FROM MARATHON OIL COMPANY 9156878305 P. 7 

GAS CHROMATOGRAPHY RESULTS 

TEST : EPA 8021 MODIFIED 
CLIENT : GERAGHTY & MILLER, INC. PINNACLE I.D.: 902010 
PROJECT # : NP000443.0001 
PROJECT NAME : INDIAN BASIN 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT l.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
10 MW-87 EB AQUEOUS 2/2/99 NA 2/3/99 1 
11 MW-87A AQUEOUS 2/2/99 NA 2/4/99 1 
12 MW-87A EB AQUEOUS 2/2/99 NA 2/4/99 1 
PARAMETER DET. LIMIT UNITS MW-87 EB MW-87A MW-87A EB 

BENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOLUENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
ETHYLBENZENE 0.5 UG/L <0.5 < 0.5 < 0.5 
TOTAL XYLENES 0.5 UG/L < 0.5 <0.5 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) NA 102 105 
SURROGATE LIMITS ( 8 0 - 120) 
TRIFLUOROTOLUENE 106 NA NA 
SURROGATE LIMITS ( 69 -117 ) 

CHEMIST NOTES: 
N/A 



2-07-200 3:25PM FROM MARATHON OIL COMPANY 9156878305 p. a 

GAS CHROMATOGRAPHY RESULTS 

TEST : EPA 8021 MODIFIED 
CLIENT : GERAGHTY & MILLER, INC. PINNACLE I.D.: 902010 
PROJECT # : NP000443.0001 
PROJECT NAME : INDIAN BASIN 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
13 MW-88 AQUEOUS 2/1/99 NA 2/4/99 1 
14 MW-88 EB AQUEOUS 2/1/99 NA 2/4/99 1 
15 MW-89 AQUEOUS 2/1/99 NA 2/4/99 1 
PARAMETER DET. LIMIT UNITS MW-88 MW-88 EB MW-89 

BENZENE 0.5 UG/L 1.6 < 0.5 11 
TOLUENE 0.5 UG/L 1.8 < 0.5 1.3 
ETHYLBENZENE 0.5 UG/L 1.6 < 0.5 < 0.5 
TOTAL XYLENES 0.5 UG/L 4.8 < 0.5 <0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 105 108 107 
SURROGATE LIMITS ( 8 0 - 120) 
TRIFLUOROTOLUENE NA NA NA 
SURROGATE LIMITS ( 69 - 117 ) 

CHEMIST NOTES: 
N/A 



2-07-200 3:25PM FROM MARATHON OIL COMPANY 9156878305 P. 9 

GAS CHROMATOGRAPHY RESULTS 

TEST : EPA 8021 MODIFIED 
CLIENT : GERAGHTY & MILLER, INC. PINNACLE I.D.: 902010 
PROJECT # : NP000443.0001 
PROJECT NAME : INDIAN BASIN 
SAMPLE DATE DATE DATE DIL-
ID- # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
16 MW-89 EB AQUEOUS 2/1/99 NA 2/4/99 1 
17 MW-96 AQUEOUS 2/2/99 NA 2/3/99 1 
18 MW-96 EB AQUEOUS 2/2/99 NA 2/3/99 1 
PARAMETER DET. LIMIT UNITS MW-89 EB MW-96 MW-96 EB 

BENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOLUENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
ETHYLBENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOTAL XYLENES 0.5 UG/L < 0.5 < 0.5 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 105 117 106 
SURROGATE LIMITS (80-120 ) 
TRIFLUOROTOLUENE NA NA NA 
SURROGATE LIMITS ( 69 -117 ) 

CHEMIST NOTES: 
N/A 



2-07-200 3:25PM FROM MARATHON OIL COMPANY 9156878305 P. 10 

GAS CHROMATOGRAPHY RESULTS 

TEST : EPA 8021 MODIFIED 
CUENT : GERAGHTY & MILLER, INC. PINNACLE I.D.: 902010 
PROJECT # : NP000443.0001 
PROJECT NAME : INDIAN BASIN 
SAMPLE DATE DATE DATE DIL. 
ID.# CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
19 MW-97 AQUEOUS 2/2/99 NA 2/3/99 1 
20 MW-111 AQUEOUS 2/1/99 NA 2/3/99 1 
21 MW-111 EB AQUEOUS 2/1/99 NA 2/3/99 1 
PARAMETER DET. LIMIT UNITS MW-97 MW-111 MW-111 6B 

BENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOLUENE 0.5 UG/L < 0.5 0.8 < 0.5 
ETHYLBENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOTAL XYLENES 0.5 UG/L < 0.5 < 0.5 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 103 103 103 
SURROGATE LIMITS ( 8 0 - 120) 
TRIFLUOROTOLUENE NA NA NA 
SURROGATE LIMITS ( 69 - 117 ) 

CHEMIST NOTES: 
N/A 



2-07-200 3--26PM FROM MARATHON OIL COMPANY 9156878305 P. 1 1 

GAS CHROMATOGRAPHY RESULTS 

TEST : EPA 8021 MODIFIED 
CLIENT : GERAGHTY & MILLER, INC. PINNACLE I.D.: 902010 
PROJECT # : NP000443.0001 
PROJECT NAME : INDIAN BASIN 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
22 TRIP BLANK AQUEOUS 1/25/99 NA 2/4/99 1 
PARAMETER DET. LIMIT UNITS TRIP BLANK 

BENZENE 0.5 UG/L < 0.5 
TOLUENE 0.5 UG/L < 0.5 
ETHYLBENZENE 0.5 UG/L < 0.5 
TOTAL XYLENES 0.5 UG/L < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 107 
SURROGATE LIMITS ( 80 -120 ) 
TRIFLUOROTOLUENE NA 
SURROGATE LIMITS ( 69 -117 ) 

CHEMIST NOTES: 
N/A 



2-07-200 3:26PM FROM MARATHON OIL COMPANY 9156878305 P. 

TEST 
BLANK I. D. 
CLIENT 
PROJECT H 

PROJECT NAME 
PARAMETER 

GAS CHROMATOGRAPHY RESULTS 
REAGENT BLANK 

EPA 8021 MODIFIED 
020399 
GERAGHTY & MILLER, INC. 
NP000443.0001 

INDIAN BASIN 

UNITS 

PINNACLE I.D. 
DATE EXTRACTED 
DATE ANALYZED 
SAMPLE MATRIX 

902010 
NA 
2/3/99 
AQUEOUS 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

SURROGATE: 
BROMOFLUOROBENZENE (%) 
SURROGATELIMITS: 
TRIFLUOROTOLUENE 
SURROGATE LIMITS 

UG/L 

UG/L 

UG/L 

UG/L 

(80 -120 ) 

(69 -117 ) 

<0.5 

<0.5 

<0.5 

<0.5 

NA 

108 



2-07-200 3:26PM FROM MARATHON OIL COMPANY 9156878305 P. 13 

GAS CHROMATOGRAPHY RESULTS 
REAGENT BLANK 

TEST 
BLANK I. D. 
CLIENT 
PROJECT # 
PROJECT NAME 

EPA 8021 MODIFIED 
020499 
GERAGHTY & MILLER, INC. 
NP000443.0001 

INDIAN BASIN 

PINNACLE I.D. 
DATE EXTRACTED 
DATE ANALYZED 
SAMPLE MATRIX 

902010 
NA 
2/4/99 
AQUEOUS 

PARAMETER UNITS 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

SURROGATE: 
BROMOFLUOROBENZENE (%) 
SURROGATE LIMITS: 
TRIFLUOROTOLUENE 
SURROGATE LIMITS 

UG/L 

UG/L 

UG/L 

UG/L 

( 8 0 - 120 ) 

( 6 9 - 1 1 7 ) 

<0.5 
<0.5 
<0.5 
<0.5 

NA 

108 



2-07-200 3:27PM FROM MARATHON OIL COMPANY 9156878305 P. 14. 

GAS CHROMATOGRAPHY RESULTS 
REAGENT BLANK 

TEST EPA 8021 MODIFIED PINNACLE I.D. . 902010 
BLANK 1. D. 020399 DATE EXTRACTED : NA 
CLIENT GERAGHTY & MILLER, INC. DATE ANALYZED : 2/3/99 
PROJECT # NP000443.0001 SAMPLE MATRIX : AQUEOUS 
PROJECT NAME INDIAN 8ASIN 
PARAMETER UNITS 

BENZENE UG/L <0.5 
TOLUENE UG/L <0.5 
ETHYLBENZENE UG(L <0.5 
TOTAL XYLENES UG/L <0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 100 
SURROGATE LIMITS: ( 8 0 - 120) 
TRIFLUOROTOLUENE NA 
SURROGATE LIMITS ( 6 9 - 1 1 7 ) 



2-07-200 3:27PM FROM MARATHON OIL COMPANY 9156878305 P. 15 , 

GAS CHROMATOGRAPHY RESULTS 
REAGENT BLANK 

TEST 
BLANK I. D. 
CLIENT 
PROJECT # 
PROJECT NAME 

EPA 8021 MODIFIED 
020499 
GERAGHTY & MILLER. INC. 
NP000443.0001 
INDIAN BASIN 

PINNACLE I.D. 
DATE EXTRACTED 
DATE ANALYZED 
SAMPLE MATRIX 

902010 
NA 
2/4/99 
AQUEOUS 

PARAMETER UNITS 
BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

SURROGATE: 
BROMOFLUOROBENZENE (%) 
SURROGATE LIMITS: 
TRIFLUOROTOLUENE 
SURROGATE LIMITS 

UG/L 

UG/L 

UG/L 

UG/L 

( 8 0 - 120) 

( 6 9 - 1 1 7 ) 

<0.5 
<0.5 
<0.5 
<0.5 

108 

NA 



2-07-200 3:27PM FROM MARATHON OIL COMPANY 9156878305 P. 16 

GAS CHROMATOGRAPHY QUALITY CONTROL 
MSMSD 

TEST : EPA 8021 MODIFIED 
MSMSD # : 902010-10 PINNACLE I.D. 902010 
CLIENT : GERAGHTY & MILLER, INC. DATE EXTRACTED NA 
PROJECT n : NP000443.0001 DATE ANALYZED 2/3/99 
PROJECT NAME : INDIAN BASIN SAMPLE MATRIX AQUEOUS 

UNITS UG/L 
SAMPLE CONC SPIKED % DUP DUP REC RPD 

PARAMETER RESULT SPIKE SAMPLE REC SPIKE %REC RPD LIMITS LIMITS 
BENZENE <0.5 10.0 10.2 102 9.9 99 3 ( 80 - 120 ) 20 
TOLUENE <0.5 10.0 10.1 101 9.9 99 2 ( 80 - 120 ) 20 
ETHYLBENZENE <0.5 10.0 10.5 105 10.4 104 1 ( 80 - 120 ) 20 
TOTAL XYLENES <05 30.0 30.1 100 29.9 100 1 (80 -120 ) 20 

CHEMIST NOTES: 
N/A 

% Recovery • 
(Spike Sample Result - Sample Result) 

X 100 
Spike Concentration 

(Sample Resuit - Duplicate Resuit) 
RPD (Relative Percent Difference) = X 100 

Average Result 



2-07-200 3-.28PM FROM MARATHON OIL COMPANY 9156878305 P. 17 

GAS CHROMATOGRAPHY QUALITY CONTROL 
MSMSD 

TEST EPA 8021 MODIFIED 
MSMSD # 902010-17 PINNACLE I.D. 902010 
CLIENT GERAGHTY & MILLER, INC. DATE EXRACTED NA 
PROJECT # NP000443.0001 DATE ANALYZED 2/4/99 
PROJECT NAME INDIAN BASIN SAMPLE MATRIX AQUEOUS 

UNITS UG/L 
SAMPLE CONC SPIKED % DUP DUP REC RPD 

PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD LIMITS LIMITS 

105 2 ( 80-120 ) 20 
107 1 (80-120 ) 20 
114 1 (80-120 ) 20 
104 1 (80-120 ) 20 

BENZENE <0,5 10.0 10.7 107 10.5 
TOLUENE <0.5 10.0 10.6 106 10.7 
ETHYLBENZENE <0.5 10.0 11.3 113 11.4 
TOTAL XYLENES <0.5 30.0 30.9 103 31.2 

CHEMIST NOTES: 
N/A 

(Spike Sample Result - Sample Result) 
% Recovery = X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 
RPD (Relative Percent Difference) = X100 

Average Result 



2-07-200 3:28PM FROM MARATHON OIL COMPANY 9156878305 
P. 18 
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ARCADIS GERAGHTY&MILLER 

April 1999 Groundwater 
Sampling Event 



C O R E LABORATORIES 

ANALYTICAL REPORT 
JOB NUMBER: 904487 

P repa red F o r : 

M a r a t h o n O i l Company 
125 West M i s s o u r i S t r e e t 

P.O. Box 552 
M i d l a n d , TX 79702-0552 

A t t e n t i o n : Mr . Pau l Peacock 

D a t e : 0 5 / 1 1 / 9 9 

S i g n a t u r e 

Name: Les A r n o l d 

T i t l e : L a b o r a t o r y Manager 

Date 

24 0 0 Cumberland D r i v e 
V a l p a r a i s o , I N 46383 

PHONE: 219-464-2389 
F A X . . : 219-462-2953 

Th* anatytical result!, opinions or in era relations comatrtM tn (his reoort ara cased ucon information ana material supplied by tne client lor whose exclusive ana co^'Oensiai use this report has oeen maaa. Tha analytical results. opinions cn inierpreia Dons 

expressed represent ih* Mat mdgmem Of Cent Laboratories. Cora Laoorator>as, however, makes no warranty or representation, express or implied, of any type, ana expressly Disclaims same as to tn* productivity, proper operations or profitableness of 

any OH. gas. coal or omer mineral, property, wwi or sand m connection witn when sucn reoort is used or rened uoon lor any reason wnatsoever This report snau not oe reproduced, in whole or m part, without th* written approval of Cora Laboratories. 



C O R E LABORATORIES 

S A M P L E I N F 0 R M A T 1 0 N 
Date: 05/11/99 

Job Number. : 904487 : 96000703 
Customer... : Marathon Oi l Company Customer Project ID : INDIAN BASIN 

: Mr. Paul Peacock Project D e s c r i p t i o n . . . . : MOC - Midland Groundwater 

Laboratory 
Sample ID 

Customer 
Sample ID 

Sample 
Matrix 

Date 
SampIed 

Time 
Sampled 

Date 
Received 

: Time 
Received 

904487-1 

904487-2 

MU-106 

TRIP BLANK 

water 

Water 

04/29/1999 11:05 04/30/1999 

04/30/1999 

10:09 

10:09 

Page 1 

The analytical result*. opinions or inierDretetions contained m this report ara oased upon *iiormatron ano material suooiied by the client lor whose exclusive ana conlioentiai use this report has been maoe. Tha anahlical results, opinons or mlerpreta tiona 

erpresseo represent the past lodgment of Core Laooratones Cor* Laboratories, nowever. makes no warranty or representation, express pr implied, of any type, ana e.pressly disclaims same as to the proouctrvrty. orooer operands or profitapteness of 

any oe. gas. coal or othar mineral, property, weil pr sand in cennecnon w.tn which sucn reoort is used or 'er.ed upon for any reason wnatsoever. This report shall not be reproduced, m whow or m pan. without the written approval of Cora LaDoratorraa. 



C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 904487 Date: 05/11/99 

CUSTOMER: Marathon O i l Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-106 
Date Sampled : 04/29/1999 
Time Sampled : 11:05 
Sample Matr ix : Water 

Laboratory Sample ID: 904487-1 
Date Received : 04/30/1999 
Time Received : 10:09 

TEST METHOD 

EPA 325.2 

EPA 8260B 

PARAMETER/TEST DESCRIPTION 

Chloride 

V o l a t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

SAMPLE RESULT 

12 

<5 
<5 
<5 
<10 

REPORTING LIMIT 

10 

5 
5 
5 

10 

UNITS 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 

OATE 

05/07/99 

05/01/99 
05/01/99 
05/01/99 
05/01/99 

TECH 

dmw 

weh 
weh 
weh 
weh 

Page 2 

Tha enaiytcal results, ooirxxva or interpretations contained m tms reoort are Dased upon information ano n 

..pressed represent the best wogment ot Core Laooratones. Core Laooratones however, me.es no wsrr, 

anv oil, gas. coal or otner mineral. Drppeny. well or sand m connection win which sucn repon ,s used or • 

nei supplied Pv the cnem tor whose an 

or reoresenietion. e.oress or .mpi.ed. 

a upon lor anv reason whatsoever Tn, 

e and coniidentiai use this reoon has Oeen maoe. The analytical results, opinions or interprets trona 

v type, and eipresaly disclaims same es to tne productivity, proper pperatrons or protitabienesa ot 

. ,n whole or ,n oan, without the written approval ot Cora Laboratories. 



C O R E L A B O R A T O R I E S 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 904487 Date: 05/11/99 

CUSTOMER: Marathon Oit Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: TRIP BLANK 
Date Sampled : 
Time Sampled : 
Sample Matr ix : Water 

Laboratory Sample ID: 904487-2 
Date Received : 04/30/1999 
Time Received : 10:09 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS OATE TECH 

EPA 8260B V o l a t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( total) 

<5 
<5 
<5 
<10 

5 
5 
5 

10 

ug/L 
ug/L 
ug/L 
ug/L 

05/01/99 
05/01/99 
05/01/99 
05/01/99 

weh 
weh 
weh 
weh 

Page 3 

The enaryteal fl I. opinions or interpretations c o tnis reoon are Dased upon mformation ana material suooiwd Pv me ci.ent tot whose exclusive ano confidential use this reoon has Peen maoe. The analytical results, opinions Pf mterpreta twos 

expressed represent Ihe oest tudgmenl dt Core Laboratones. Core Laooratonea. however, maxes no warranty or representation, express pr implied, ot any type, and expressly disclaims same as to the oroductrvitv. proper operations or prorttabienesa of 

a-v oa, gas. coai or other m.nerei oropertv we" or sand >n connection with which such repon <s used or reued upon lor any reason wnatsoever This reppn snail not be reproduced, .a whole or «n pan wtnout the whiten epprpval Pt Core Leboratones. 



C O R E LABORATORIES 

Job Number.: 904487 
Q U A L I T Y C O N T R O L R E S U L T S 

Report Date.: 05/11/99 

CUSTOMER: Marathon Oi l Company PROJECT: MOC - Midland Groundwater ATTN: Mr. Paul Peacock 

EPA 325.2 Batch : 39652 Ana lys t . . . : dmw 
Method Descr ip t ion . : Chloride (Color imetr ic) Units : mg/L 

Chloride 

QC Lab ID Reagent QC Result QC Result True Value Or ig. Value Calc. Result * Limits Date Time 

CAL VI6003402 49.95 50.000000 05/07/1999 0830 
CAL V16003402 40.04 400.000000 05/07/1999 0837 
CAL V16003402 19.66 20.000000 05/07/1999 0843 
CAL V16003402 10.47 10.000000 05/07/1999 0850 
CAL V16003402 4.94 5.000000 05/07/1999 0857 
CAL V16003402 2.038 2.000000 05/07/1999 0903 
CAL V16003402 1.115 1.000000 05/07/1999 0910 
ICV V17087H 21.194654 20 106.0 % 85-115 05/07/1999 0911 
ICB 0.358224 05/07/1999 0911 
CCV V17087H 21.154135 20 105.8 % 85-115 05/07/1999 0926 
CCB 0.105250 05/07/1999 0927 
MD 904624-2 19.347301 19.187965 0.8 R 20 05/07/1999 0928 
CCV V17087H 21.420635 20 107.1 % 85-115 05/07/1999 0936 
CCB 0.238059 05/07/1999 0936 
MS 904613-2 V16003402 35.342041 20.000000 13.960527 106.9 X 75-125 05/07/1999 0938 

k CCV V17087H 21.912283 20 109.6 X 85-115 05/07/1999 0948 
| :B 0.263044 05/07/1999 0949 

904736-2 8.525041 8.035011 5.9 R 20 05/07/1999 0950 
MS 904736-2 V16003402 29.415205 20.000000 8'. 035011 106.9 % 75-125 05/07/1999 0950 
MD 904675-5 1.072602 0.921413 0.151189 A 1.000000 05/07/1999 0952 
MS 904675-5 V16003402 22.170218 20.000000 0.921413 106.2 % 75-125 05/07/1999 0952 
MS 904624-2 V16003402 37.550377 20.000000 19.187965 91.8 % 75-125 05/07/1999 0953 
CCV V17087H 21.572289 20 107.9 X 85-115 05/07/1999 0959 
CCB 0.317625 05/07/1999 1000 

Page 4 
* %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 

T he analytical results, opinions or interpraialions coniamea in this 'eport a<e Daseo upon .nfoi-ma.ion and mata'iai suppiiea Dy tha client tor whose eiciusive ana conlioenual use iri'3 repot has Ceei maoe. The anaiylicai 'BSJIIS. opinio"! o< interpreta lions 

e*o*essed represent ine best «udgmeni oi Core Laooraiories. Cor* La oora lories, however, manes no warranty or 'eo'eseniaion. e i press or irfpi.ed. ot any type, ano e«D'*ssry aisciaims same as io the productivity, proper operations or proliiaoienass ot 

any o*. gas. coai or otner mineral, property, we" or sano >n connfjciion wiich sucn reoort is usea or 'ei>*d upon for any reason whatsoever This reoon shall not D* raproouceO. >n whole or >n part, without the written aoprovai of Cor* Latwa tones. 



C O R E LABORATORIES 

Q U A L I T Y CONTROL R E S U L T S 
Job Number.: 904487 Report Date.: 05/11/99 

CUSTOMER: Marathon Oil Company PROJECT: MOC - Midland Groundwater ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

Test Method : EPA 8260B Batch : 39296 Analyst.. : weh 
Method Description.: Volatile Organic Compounds Units : ug/L 

MB Method Blank 04/30/1999 2156 

Parameter/Test Description QC Result 

o-Xylene ND 
1,2-Dichlorobenzene ND 
1,2,4-Trimethylbenzene ND 
I sopropylbenzene ND 
Trich Iorofluoromethane ND 
1,3-Dichlorobenzene ND 
1,4-Dichlorobenzene ND 
D ichlorodi fluoromethane ND 
1,2,3 - T r i ch I oropropane ND 
1,1,1,2-Tetrachloroethane ND 
m&p-Xylenes ND 
Bromobenzene ND 
iicryloni t r i le ND 
} :hloroethylvinyl ether ND 

bromomethane ND 
tert-Butyl methyl ether (MTBE) ND 
Acrolein ND 
Acetone ND 
Benzene ND 
Bromodichloromethane ND 
Bromoform ND 
Bromomethane ND 
2-Butanone ND 
Carbon disulfide ND 
Carbon tetrachloride ND 
D i bromochIoromethane ND 
Chlorobenzene ND 
Chloroethane ND 
Chloroform ND 
Chloromethane ND 
1,1-Dichloroethane ND 
1,2-Dichloroethane ND 
1,1-Dichloroethene ND 
trans-1,2-Dichloroethene ND 
cis-1,2-Dichloroethene ND 
1,2-DichIoropropane ND 
cis-1,3-Dichloropropene ND 
trans-1,3-D ichIoropropene ND 
Ethylbenzene ND 
2-Hexanone ND 
Methylene chloride ND 
4-Methyl-2-pentanone (MIBK) ND 
Styrene ND 
1,1,2,2-Tetrachloroethane ND 
Tetrachloroethene ND 
Toluene ND 
.1,1,1-Trichloroethane ND 
'1,1,2-Trichloroethane ND 
Trichloroethene ND 
Vinyl acetate ND 

QC Result True Value Orig. Value Calc. Result * Limits 

Page 5 
%=% REC, R=RPD, A=ABS Diff., D=% Diff. 

The analytical results, cp.nions or interpretations contained in this reoan aia Daseo upon information a i c material suooiied oy tne ci-ent tor wose exclusive ano confidential use this report mas been maoe. The analytical results, opinions or interpret! lions 

expressed represent tr-e oest wogment ot Cora Laboratories Core Laooratones. however, maies no wa"anty or representation, express c imo'iea. ot any woe. ana expressly disclaims same as to tne productivity, proper operations or orof'tabieneas ot 

any oil. qas. ccai or ; : -e r ™nnera.. properly wen or sana m connection wstn wh.cn s.icn reoort is useo or ed uoon tor any reason whatsoever This reoon snail not Da reo'OOuced. in whole or m pal , without the written approval ot Core Laboratories. 



C O R E LABORATORIES 

Q U A L I T Y C O N T R O L R E S U L T S 
Job Number.: 904487 Report D a t e . : 05 /11 /99 

CUSTOMER: Marathon O i l Company PROJECT: MOC - M id land Groundwater ATTN: Mr. Paul Peacock 

QC Type D e s c r i p t i o n Reag. Code Lab ID D i l u t i o n Factor Date Time 

MB Method Blank 04/30/1999 2156 

Parameter/Test Descript ion QC Result QC Result True Value Or ig. Value Calc. Result * Limits 

Viny l ch lor ide ND 
Xylenes ( t o t a l ) ND 

LCS L a b o r a t o r y C o n t r o l Sample CLPVOAMS2 04/30/1999 2228 

Paramete r /Tes t D e s c r i p t i o n QC Resu l t QC Resu l t True Value O r i g . Value Ca l c . Resu l t * L i m i t s 

Benzene 47.47 50 94 .9 % 67-130 
Chlorobenzene 48.46 50 96 .9 % 74-116 
1 , 1 - D i c h l o r o e t h e n e 40.14 50 80.3 % 51-141 
Toluene 48.13 50 96.3 X 75-114 
T r i c h l o r o e t h e n e 47.10 50 94.2 X 72-114 

MS M a t r i x Sp ike CLPVOAMS2 904305-1 5000 05/01/1999 0102: 

| Pa ramete r /Tes t D e s c r i p t i o n QC Resu l t QC Resu l t True Value O r i g . Value Ca l c . Resu l t * L i m i t s 

Benzene 45.52 50 ND 91.0 % 67-130 
Chlorobenzene 46.85 50 ND 93 .7 % 74-116 
1,1 -D i c h l o r o e t h e n e 40.18 50 ND 80.4 % 51-141 
Toluene 46.50 50 ND 93 .0 X 75-114 
T r i c h l o r o e t h e n e 46.48 50 ND 93 .0 X 72-114 

MSD M a t r i x Sp ike D u p l i c a t e CLPVOAMS2 904305-1 5000 05/01/1999 0133 

Paramete r /Tes t D e s c r i p t i o n QC Resu l t QC Resu l t True Value O r i g . Value Ca l c . Resu l t * L i m i t s 

Benzene 46.09 45 .52 50 ND 92 .2 % 67-130 
1.2 R 30 

Chlorobenzene 47.42 46.85 50 ND 94 .8 % 74-116 
1.2 R 30 

1 , 1 - D i c h l o r o e t h e n e 39.98 40 .18 50 ND 80.0 X 51-141 
0.5 R 30 

Toluene 46.73 46.50 50 ND 93.5 X 75-114 
0.5 R 30 

T r i c h l o r o e t h e n e 46.90 46.48 50 ND 93 .8 X 72-114 
0.9 R 30 
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* %=% REC, R=RPD, A=ABS D i f f . , D=%Diff . 

analytical results, opin.ons or mi erp ret a lions contained m ims repon are based uoon mtormat.on ana material supplied Oy the client ior wnose e-c.usivi and confidential use mis leoon nas Deen maoe. The analytical results, opinions or mterpreta lions 

expressed represent tne oest ludflTient ot Core Laboratories. Cora LaDcuaiories, however, mane* no warranty or representation, excess or .mpiiM. ol any type, ano expressly disclaims same as to the Droaucturity. proper operations or profitableness ot 

,->v on. gas. coa1 or other mrntsrai. property, wen or sand in connt»ct>on vs'in whicn such 'eport >s used or raiied upon lor any reason whatsoever Tnis reoort snail not De reproajced. in wnoie or m part, without ths written aooroval ol Core Laooratories. 



C O R E LABORATORIES 

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Nunber.: 904487 Report Date.: 05/11/99 

CUSTOMER: Marathon O i l Company PROJECT: MOC - Midland Groundwater ATTN: Mr. Paul Peacock 

-

Method . . : Vo la t i l e Organic Compounds Batch . . , , • 39296 
. . : 826TCL 

Surrogate Units 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID Matrix QC Type D i lu t ion Result True Value Percent Recovery Limits Flag Date Time 

MB 48.50 50.00 97.0 76-120 04/30/1999 2156 
LCS 49.95 50.00 99.9 76-120 04/30/1999 2228 

904165-1 50 49.22 50.00 98.4 76-120 04/30/1999 2258 
904469-1 200 49.13 50.00 98.3 76-120 05/01/1999 0000 
904305-1 5000 48.91 50.00 97.8 76-120 05/01/1999 0031 
904305-1 MS 5000 48.76 50.00 97.5 76-120 05/01/1999 0102 
904305-1 MSD 5000 49.32 50.00 98.6 76-120 05/01/1999 0133 
904487-2 49.62 50.00 99.2 76-120 05/01/1999 0204 
904487-1 49.41 50.00 98.8 76-120 05/01/1999 0234 

j r rogate Units 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type Di lu t ion Result True Value Percent Recovery Limits Flag Date Time 

MB 52.03 50.00 104 1 85-115 04/30/1999 2156 
LCS 52.24 50.00 104 5 85-115 04/30/1999 2228 

904165-1 50 52.26 50.00 104 5 85-115 04/30/1999 2258 
904469-1 200 52.15 50.00 104 3 85-115 05/01/1999 0000 
904305-1 5000 52.64 50.00 105 3 85-115 05/01/1999 0031 
904305-1 MS 5000 51.87 50.00 103 7 85-115 05/01/1999 0102 
904305-1 MSD 5000 51.95 50.00 103 9 85-115 05/01/1999 0133 
904487-2 51.84 50.00 103 7 85-115 05/01/1999 0204 
904487-1 52.21 50.00 104 4 85-115 05/01/1999 0234 

Surrogate Units 

Toluene-d8 ug/L 

Lab ID 

904165-1 
904469-1 
904305-1 
904305-1 
904305-1 
904487-2 
C-04487-1 

Matrix QC Type Di lu t ion Result True Value Percent Recovery Limits Flag Date Time 

MB 
LCS 

MS 
MSD 

50 
200 
5000 
5000 
5000 

49.64 
50.54 
50.90 
50.68 
50.47 
50.14 
49.99 
50.11 
50.76 

50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 

99.3 
101.1 
101.8 
101. 
100. 
100. 
100. 
100. 
101. 

85-112 
85-112 
85-112 
85-112 
85-112 
85-112 
85-112 
85-112 
85-112 

04/30/1999 2156 
04/30/1999 2228 
04/30/1999 2258 
05/01/1999 0000 
05/01/1999 0031 
05/01/1999 0102 
05/01/1999 0133 
05/01/1999 0204 
05/01/1999 0234 
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Th* analytical results, opinions or inten-jfetations contained m tfi'S report are cased upon information ano material suopneo Dy ine ci*nt tor wnoae exclusive ano comment iai use mis report has been maoe Tha analytical resuiis. ooinioni or interprets lions 

expressed represent the oest waomeni ot Core laoorator-es Core LaDoraior.es. however, ma«.es no warranty or race sent at ion. express o' implied, ot any tvpe. ano expressly disclaims same as 10 the productivity, proper operations or prohiaoteneas ot 
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C O R E LABORATORIES 

Q U A L I T Y A SSURANCE FOOTER 

METHOD REFERENCES 

(1) EPA SW-846, Test Methods for Evaluating Solid waste, Third Edition, September 1986, July 1992, and September 1994 updates 
(2) Standard Methods for the Examination of Water and Wastewater, 18th Edition, 1992 
(3) EPA 600/4-79-020, Methods of Chemical Analysis for Waters and Wastes, March 1983 
(4) Federal Register, Friday, October 26, 1984 (40 CFR Part 136) 
(5) American Society for Testing and Materials, Volumes 5.01, 5.02, 5.03, 1992 
(6) EPA 600/4-89-001, Short-term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to Fresh 

Water Organises 
(7) EPA 600/4-90-027, Methods for Measuring the Acute Toxicity of Effluent and Receiving Waters to Fresh Water and Marine 

Organisms, Fourth Edition 

COMMENTS 

All methods of chemical analysis have a statistical uncertainty associated with the results. Unless otherwise indicated, 
the data in this report are within the limits of uncertainty as specified in tne referenced method. Quality control 
acceptance criteria are based either on actual laboratory performance or on limits specified in the referenced methcv!. 
The date and time of analysis indicated on the OA report may not reflect the actual time of analysis for QC samples. AU dati 
reported on an "as received" basis unless otherwise indicated. Data reported in the QA report may be lower than sample data 
due to dilution of samples into the calibration range of the analysis. 5ample concentrations for solid sampler, are caIculatej 
on an as receive-i (wet) basis. Unless otherwise indicated, volatiles by gas chromatography (GC) are reported from a single 
column. Volatiles analyses by GC on low level soil extractions are conducted at room ten.perature. 

FLAGS, FOOTNOTES, AND ABBREVIATIONS (as needed) 

NA = Not analyzed N.I. = Not Ignitable | 
N/A = Not applicable S.I. = Sustains Ignition 
ug/L = Micrograms per l i t e r I(NS) = Ignites, but does not Sustain Ignition 
mg/L = Milligrams per l i t e r RPO = Relative Percent Difference 
ND = Hot detected at a value greater than the reporting limit 
NC = Not calculable due to values lower than the detection limit 
(a) = Surrogate recoveries were outside acceptable ranges due to matrix effects. 
(b) = Surrogate recoveries were not calculated due to dilution of the sample below the detectable range for the surrogc:?. j 
(c) = Matrix spike recoveries were outside acceptable ranges due to matrix effects. j 
(d) - Relative Percent Difference (RPD) for duplicate analysis outside acceptance limits due to actual differences in 

the sample matrix. 
(e) = The limit listed for flammability indicates the upper limit for the test. Samples are not tested at Temperatures 

above 140 Fahrenheit since only samples which w i l l sustain ignition at temperatures below 1-'>0 are considered , 
flammable. 

(f) = Results for this hydrocarbon range did not match a typical hydrocarbon pattern. Result? were quantified usinc, s 
diesel standard, however, the hydrocarbon pattern did not match a diesel pattern. 

(g) = Results for this hydrocarbon range did not match a typical hydrocarbon pattern. Results vers quantified using a 
gasoline standard, however, the hydrocarbon pattern did not match a gasoline pattern. 

(h) = High dilution due to matrix effects 

QC SAMPLE IDENTIFICATIONS SUBCONTRACTED LABORATORY LOCATIONS 

MB = Method Blank SB = Storage Blank Core Laboratories: Aurora, Colorado *AU 
RB = Reagent 8lank -IS = Matrix Spike Casper, Wyoming *CA 
ICB = I n i t i a l Calibration Blanl; MSD = Matrix Spike Duplicate Corpus Christi, Texas *CC 
CCB = Continuing Calibration eiank MD = Matrix Duplicate Edison, New Jersey *ED 
CS = Calibration Standard BS = Blank Spike Houston, Texas (Env) *HE 
ICB = I n i t i a l Calibration SS = Surrogate Spike Houston, Texas (Pet) *HP 

Verification LCS = Laboratory Control Indianapolis, Indiana *IN 
CCV = Continuing Calibration Standard Lake Charles, Louisiana *l.C 

Verification RS Reference Standard Long Beach, California 
Tampa, Florida 
Valparaiso, Indiana 

*'_B 
*TP 
*VP 

Aquatic Testing Laboratories: 
Ventura, California 

Rev. 24 /usr/matt/logs_n_forms/footer.wp 6/25/96 

2400 Cumberland Drive 
Valparaiso, IN 46383 



904487 Location.: 57211 Customer Job ID : Job Check List Date. : 04/30/99 
: Ipa Project Number. 96000651 

Marathon 
Project Description.: Marathon Oil Co., Midland, Tx 

Oit Company Contact.: Mr. Paul Peacock 

Job Check List Date. : 04/30/99 
: Ipa 

Questions ? (Y/N) Comments 

rpjsckl Job Sample Receipt Checklist Report V2 
04/30/99 

Chain-of-Custody Present? Y 

Custody seal on shipping container? Y 

. . . I f "yes", custody seal intact? Y 

Custody seals on sample containers? 

. . . I f "yes", custody seal intact? 

Samples chilled? Y 

Temperature of cooler acceptable? (4 deg C +/- 2). Y 4.0 deg C 

Samples received intact (good condition)? Y 

Volatile samples acceptable? (no headspace) Y 

Correct containers used? Y 

Adequate sample volume provided? Y 

Samples preserved correctly? Y 

Samples received within holding-time? Y 

Agreement between COC and sample labels? Y 

Additional. 

Comments. 

Sample Custodian Signat ure. _Jt». 
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C O R E LABORATORIES 

ANALYTICAL REPORT 
JOB NUMBER: 904337 

Prepared For: 

Marathon O i l Company 
125 West Missouri Street 

P.O. Box 552 
Midland, TX 79702-0552 

Attention: Mr. Paul Peacock 

Date: 05/06/99 

Name: Les A r n o l d 2400 Cumberland D r i v e 
Va lpa ra i so , IN 46383 

T i t l e : Labora to ry Manager 

PHONE: 219-464-2389 
FAX. . : 219-462-2953 

Th* analytical (•sunt. ooTJons <X mienyetanons conteined m Ihts repon *r* based uoon iritormation and malarial suppi-ed by 1"« et'tm to* wnos* eidus-v* and confidential us* mis repot nat Dean made. Tn* anainc* results, opinions or mterbretaiioni 

e<or*sseo raD-Mem in* best judgment oi Cote Lsboratories Core Laboraicies. nowever. makes no warranty or r*o resent et on. e»P'*ss or import, ol any typ*. and cipressiy disclaims same as lo tn* productivity. p>ooer oo*ranon* ot pioMaDieness o* 

l|^^^^^^^^Ma^^^^^^^j*»^^i^i^i^i^ia^i^i^i^i^i^i^i^l»^i^i^i^i^»;»j^l^i a B .i f.-yp ni .",ra-i v\ • - - ,: •-•> wvte" approval o' Co'» Laborato,'«s 



C O R E LABORATORIES 

S A M P L E I N F O R M A T I O N 
Date: 05/06/99 

Job Number.: 904337 . : 96000703 
Customer...: Marathon O i l Company Customer Project I D . . . . : NP00043.0001 MT004 

Mr. Paul Peacock Project Descr ip t ion . . . . : MOC - Midland Groundwater 

laboratory Customer Sample p l l ' l l t e l l l l Time 
Sample ID Sample ID ;:||Matrl^i:;s|:. Sampled Sampled :§|ReS?iyed||| Received 

904337-1 MW-57 Water 04/20/1999 09:30 04/27/1999 12:00 

904337-2 EB-2 Water 04/20/1999 00:00 04/27/1999 12:00 

904337-3 MW-60 Water 04/20/1999 10:30 04/27/1999 12:00 

904337-4 DUP-2 Water 04/20/1999 00:00 04/27/1999 12:00 

904337-5 MW-87 Water 04/20/1999 11:45 04/27/1999 12:00 

904337-6 MW-87A Water 04/20/1999 12:30 04/27/1999 12:00 

904337-7 MW-61A Water 04/20/1999 17:50 04/27/1999 12:00 

904337-8 MW-111 Water 04/21/1999 10:30 04/27/1999 12:00 

904337-9 MW-89 Water 04/21/1999 11:30 04/27/1999 12:00 

904337-10 MW-66 Water 04/21/1999 12:30 04/27/1999 12:00 

904337-11 MW-88 Water 04/21/1999 14:30 04/27/1999 12:00 

904337-12 MW-71 Water 04/21/1999 15:40 04/27/1999 12:00 

904337-13 MW-62 Water 04/21/1999 16:30 04/27/1999 12:00 

904337-14 MW-64 Water 04/21/1999 18:00 04/27/1999 12:00 

904337-15 MW-96 Water 04/22/1999 09:00 04/27/1999 12:00 

904337-16 EB-1 Water 04/20/1999 00:00 04/27/1999 12:00 

904337-17 DUP-1 Water 04/20/1999 00:00 04/27/1999 12:00 

904337-18 MU-50 Water 04/20/1999 15:36 04/27/1999 12:00 

904337-19 MW-61 Water 04/20/1999 16:30 04/27/1999 12:00 

904337-20 MW-43 Water 04/20/1999 11:30 04/27/1999 12:00 

904337-21 MW-46 Water 04/20/1999 14:20 04/27/1999 12:00 

904337-22 MW-49 Water 04/20/1999 14:50 04/27/1999 12:00 

904337-23 MW-41 Water 04/20/1999 10:42 04/27/1999 12:00 

904337-24 MW-44 Water 04/20/1999 12:05 04/27/1999 12:00 

904337-25 MW-54 Water 04/22/1999 17:30 04/27/1999 12:00 

904337-26 MW-55 Water 04/22/1999 19:00 04/27/1999 12:00 
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on» con>em»ci m thu repon are oased upon «irprm«iron ano maienat tuoofced By the chem *or whose Suc'usrve end confidential ute inis 'eoon nas been made. The analytical result•. opinons v mierpretaions 
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C O R E LABORATORIES 

S A M P L E I N F O R M A T I O N 
Date: 

Job Number.: 904337 : 96000703 
Customer...: Marathon O i l Company Customer Project I D . . . . : NP00043.0001 MT004 

Mr. Paul Peacock Project Descript ion : MOC - Midland Groundwater 

Laboratory 
Sample ID 

Customer 
Sample ID 

Sample 
Matrix 

Date 
Sampled 

Time 
Sampled 

Date 
Received: 

Time 
Received 

904337-27 

904337-28 

904337-29 

904337-30 

904337-31 

904337-32 

904337-33 

904337-34 

904337-35 

904337-36 

904337-37 

904337-38 

904337-39 

904337-40 

904337-41 

MW-79 

MW-78 

MW-90 

MW-91 

MW-97 

MW-67 

MW-108 

MW-95 

MW-63 

MW-70 

MW-94 

SW-3 

SW-1 

SW-2 

TRIP BLANK 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

04/22/1999 

04/22/1999 

04/23/1999 

04/23/1999 

04/22/1999 

04/22/1999 

04/22/1999 

04/22/1999 

04/22/1999 

04/22/1999 

04/22/1999 

04/23/1999 

04/23/1999 

04/23/1999 

04/23/1999 

10:00 

20:00 

10:40 

11:45 

10:15 

11:30 

13:00 

14:30 

15:40 

16:50 

18:00 

08:30 

09:00 

13:00 

00:00 

04/27/1999 

04/27/1999 

04/27/1999 

04/27/1999 

04/27/1999 

04/27/1999 

04/27/1999 

04/27/1999 

04/27/1999 

04/27/1999 

04/27/1999 

04/27/1999 

04/27/1999 

04/27/1999 

04/27/1999 

12:00 

12:00 

12:00 

12:00 

12:00 

12:00 

12:00 

12:00 

12:00 

12:00 

12:00 

12:00 

12:00 

12:00 

12:00 
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Tha analytical results. ooKMoni or mterpretetiona coniemaa m tmi reoort . . oasao upon .itormaiion and materiel euopi-et) by l"a ci*m for *no*t e«dus,»e ano con'.aantai ust tnis report nes been mailt. The analytical result, opinont or ite'rprele toni 

e.preasea epresent ina beat ruogment of Cora laboratory Core Laborator.es. howtver. makes no werranty or tepresentelion. eiptesi or impi*o. o< any type, ano ccreuty o.scia.ms u m as lo ina proojctrvtty. proper operaiiona or prol.taweneM ot 

a" be •ar'n^nceo m . " p . o> rat * moot ma written eooiovei ol Cwa laboreionea. 



C O R E LABORATORIES 

Job Number: 904337 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER:: Marathon: O i l Company PROJECT: NP00043.0001: MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-57 
Date Sampled : 04/20/1999 
Time Sampled : 09:30 
Sample Matr ix : Water 

Laboratory Sample ID: 904337-1 
Date Received : 04/27/1999 
Time Received : 12:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS OATE TECH 

EPA 8260B V o l a t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( total) 

<5 
<5 
<5 
<10 

5 
5 
5 

10 

ug/L 
ug/L 
ug/L 
ug/L 

04/29/99 
04/29/99 
04/29/99 
04/29/99 

weh 
weh 
weh 
weh 

Page 3 

Tr* anarytcei reauile, op**ona or mierpretel-ona contained in inn report are rjaeeo goon f̂ormation ano miiena. eijppeea Dy the cirent rot wnole e.ciuvve eno confidential uae ttvi reoort hai Dean maoe. Tha ena'yleaJ reiurtt, ooinrons or mterpreta Ironi 

e.rjretted rep esent the beat ruogment ot Cora Laboratories Cote Laboraior.es. however, makes no werrenty ot reoresenianon. e.preal or imoi.eo. ot any type, ano e.preiily disclaims aame et lo Ihe productrviiy. proper ooerattona Of proMaoteneaa ot 

.l"_ii ra rep'oj^ced m . . y t of in cat, w.tnout tne written appro.* ol Co'e Labofeioriea 



C O R E LABORATORIES 

Job Number: 904337 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon O i l Company PROJECT: NP00043.0001 MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: EB-2 Laboratory Sample ID: 904337-2 
Date Sampled : 04/20/1999 Date Received : 04/27/1999 
Time Sampled : 00:00 Time Received : 12:00 
Sample Matrix : Water 

TEST METHOD 

EPA 8260B 

PARAMETER/TEST DESCRIPTION 

V o l a t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

SAMPLE RESULT REPORTING:LIMIT UNITS OATE TECH 

<5 
<5 
<5 
<10 

5 
5 
5 

10 

ug/L 
ug/L 
ug/L 
ug/L 

04/28/99 
04/28/99 
04/28/99 
04/28/99 

weh 
weh 
weh 
weh 

Page 4 

Tna tnaryttcal tasuni. ooruyn or mtaroratatoni coniainad m th,t raoori ara oaaad uoon ^formation and malanai auooiiao oy tha chant tor wnoaa a.chrarva and contrtjantiai uaa irva raoon hat Caen maaa. Tha anarytcai resuria. oo'hrona or aitatfyata liona 

a.oraatao raoraaant tna oaat tuaofant ol Cora Laooratorraa Cora Laoo-atonai, howavar. ma.aa no warranty or raoraaamation. a.orall or imoaad. ol any lyoa. and t'oraitry aacia -na aama as to tna proOwctiv.ty. orooar ooaral-ona or orotitaDajnaii ot 



C O R E LABORAT O RIE S 

Job Number: 904337 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon O i l Company PROJECT: NP00043.0001 MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-60 
Date Sampled : 04/20/1999 
Time Sampled : 10:30 
Sample Matrix : Water 

Laboratory Sample ID: 904337-3 
Date Received : 04/27/1999 
Time Received : 12:00 

TEST METHOD PARAMETER/TEST DESCRIPT I ON SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 8260B Volatile Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes (tot a l ) 

<5 
<5 
<5 
<10 

5 
5 
5 
10 

ug/L 
ug/L 
ug/L 
ug/L 

04/28/99 
04/28/99 
04/28/99 
04/28/99 

weh 
weh 
weh 
weh 

Page 5 



C O R E LABORATORIES 

Job Number: 904337 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon Oi l Company PROJECT: NP00043.0001 MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: DUP-2 
Date Sampled : 04/20/1999 
Time Sampled : 00:00 
Sample Matrix : Water 

Laboratory Sample ID: 904337-4 
Date Received : 04/27/1999 
Time Received : 12:00 

TEST METHOD 

EPA 8260B 

PARAMETER/TEST DESCRIPTION 

Vo la t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( total ) 

SAMPLE RESULT 

ND 
ND 
ND 
ND 

REPORTING:LIMIT 

5 
5 
5 

10 

UNITS 

ug/L 
ug/L 
ug/L 
ug/L 

DATE 

04/27/99 
04/27/99 
04/27/99 
04/27/99 

TECH 

weh 
weh 
weh 
weh 

Page 6 

Tha analytical taauna. ooa-.ona or mianyatationa coniainad » thu fapon aia oaaad uoon .ntormanon and matanai auooiiao ov ina citanl lor wnoaa a.cius™ and cont.otni.ai uaa in a rtoofl nai oaen maoa Tna tna iKai laauiit. opm^nt of ..latprala tona 

t.Cfaasad ttt»aaam tna Oaat luogtnani ol Co.a Laboralotata Cora Laoo'tioriaa howavat. ma.aa no wai.ant, of tto.aiantai.on. a.oit i i ot mo'ao. d a-, noa and aui-aaav 0 icumi lima ai 10 tna otoojcwty. coot, ooatawyti ot ooMabkanaia ol 



C O R E LABORATORIES 

Job Number: 904337 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon O i l Company PROJECT: NP00043.0001 MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-87 
Date Sampled : 04/20/1999 
Time Sampled : 11:45 
Sample Matr ix : Water 

Laboratory Sample ID: 904337-5 
Date Received : 04/27/1999 
Time Received : 12:00 

TEST METHOD 

EPA 8260B 

PARAMETER/TEST DESCRIPTIONS 

V o l a t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( total) 

SAMPLE RESULT 

<5 
<5 
<5 
<10 

REPORTING LIMIT 

5 
5 
5 

10 

UNITS 

ug/L 
ug/L 
ug/L 
ug/L 

OATE 

04/28/99 
04/28/99 
04/28/99 
04/28/99 

TECH 

weh 
weh 
weh 
weh 

Page 7 

Tha awyt icai raamti. oor jon t or mtarptaianona contaioad m t ru 

c.prattad reo-asanl lha beat luogmeni ol Cora Labotaio-rea Cora LaOoraioi 

a basad uoon miormanon a™, maietai suOCHitd by lha diant lor whoaa a: a and coniidaniiai uaa |h.a raoon baa baan maoa Tha anak/tiCU ri l. OOinrOnt or nlarprata trOha 

'*>• howavar. makaa oo wra'rarvry or rtDraaaoiaiwt. a.ora Di'ad ot ai> t.ba. and eiorat i ty d'Scia>ma aama ai to lha orbOuclrvrty. oropar ooaraiioha or ptotiiabHrtaai ot 



C O R E LABORATORIES 

Job Number: 904337 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon 0 i I Company PROJECT:;NP00043.0001 MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-87A 
Date Sampled : 04/20/1999 
Time Sampled : 12:30 
Sample Matrix : Water 

Laboratory Sample ID: 904337-6 
Date Received : 04/27/1999 
Time Received : 12:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS OATE TECH 

EPA 8260B Vo la t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

<5 
<5 
<5 
<10 

5 
5 
5 

10 

ug/L 
ug/L 
ug/L 
ug/L 

04/28/99 
04/28/99 
04/28/99 
04/28/99 

weh 
weh 
weh 
weh 

Page 8 

The oruvytcei results, bbm.eyie or mtenyolationB cor.ii.oM m in* report ara oaaad uoon aiformalw ano malarial auooiiao by tna c!*nl fof whose e.c'uerve ano confidential uaa lh.s report has been maoa. Tha anarytrcal tesulls. opinrona of mlerpteta l K ) n e 

e.preesed rep-esem ina bast tuogmem ol Core Laboratory Coa Laboratory, however, mates no warranty or represented, e.press or impi.ed, ol any tyoa. ano e.pressn. d.scw.ms aama as lo lha orotjuclmty. orbbay oparatroni ot prolitabtonees ol 

Tn.j raoort tnan not Ba repre.jced. ti whoe or m part, n input the written top/ovai ol Core Laboratory. .pn lor any reason w r j ' s 



C O R E LABORATORIES 

Job Number: 904337 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon O i l Company PROJECT: NP00043.0001 MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-61A 
Date Sampled : 04/20/1999 
Time Sampled : 17:50 
Sample Matr ix : Water 

Laboratory Sample ID: 904337-7 
Date Received : 04/27/1999 
Time Received : 12:00 

TEST METHOD : PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING:LIMIT UNITS DATE TECH 

EPA 8260B V o l a t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

<5 

<5 
15 

40 

5 
5 
5 

10 

ug/L 
ug/L 
ug/L 
ug/L 

04/30/99 
04/30/99 
04/30/99 
04/30/99 

weh 
weh 
weh 
weh 

Page 9 

The anatvtcal return, opmrona or eVierpretetena contain*] in thia lepotl ara baieo uoon mlormation and materia! euppkea bv trie client tot whose osciusive and confidential uae inn reoon nal been made. The analytical lesortt. opmajna ot mier'orela tone 

preeted oraaent tne best tuogment ot Cote Laboratory Core Laboratory, noweter mates no warranty or representation. e>cesa ot rmpiretj. of any ttpe. and eiprefiiy disclaims same et to tne productrvitv. proper operetiona or proMepieneet of 



C O R E LABORATORIES 

Job Number: 904337 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon Oi I Company PROJECT: NP00043.0001 MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-111 
Date Sampled : 04/21/1999 
Time Sampled : 10:30 
Sample Matr ix : Water 

Laboratory Sample ID: 904337-8 
Date Received : 04/27/1999 
Time Received : 12:00 

TEST METHOD 

EPA 8260B 

PARAMETER/TEST DESCRIPTION 

V o l a t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

SAMPLE RESULT 

<5 
<5 
<5 
<10 

REPORTING: LIMIT 

5 
5 
5 

10 

UNITS 

ug/L 
ug/L 
ug/L 
ug/L 

DATE 

04/28/99 
04/28/99 
04/28/99 
04/28/99 

TECH 

weh 
weh 
weh 
weh 

Page 10 

The avv>ytv«l raeuHa. ootnont or nieroratatona come-red tn in.» repon a>t Cased upon inlrxmaton end maier* suoptwd By tne chem to* whose O C - J W * end conf-demia. use in.s repon has Been maoe. The anaryi-cal rasuits. ooir-ons or mterprett tons 

expressed represent the best f o m e n t of Core Laboratories. Core Laboratories, nowever. makes no warranty or represent at roo. express or tmot'Sd. of any type, and expressly Oisc*ms saTts as to tne producttvty. proper oprations or profitableness ot 



C O R E LABORATORIES 

Job Number: 904337 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon O i l Company PROJECT;: NP00043.0001 MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-89 
Date Sampled : 04/21/1999 
Time Sampled : 11:30 
Sample Matrix : Water 

Laboratory Sample ID: 904337-9 
Date Received : 04/27/1999 
Time Received : 12:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 8260B V o l a t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

<5 
<5 
<5 
<10 

5 
5 
5 

10 

ug/L 
ug/L 
ug/L 
ug/L 

04/28/99 
04/28/99 
04/28/99 
04/28/99 

weh 
weh 
weh 
weh 

Page 11 

The analyical reeutte. opeaona or eitarprolaiiorvs contemeo m the repon are beteo uoon .ttormatron eno material euopiaxl bv tne ci-eni lor whose e.ausr,e eno confoent* use tn.s report nes been meoe. The sneryttftl results, opiriions or interprets bone 

r.Dressea tepresent the best wogrneni of Core liburilories Core labo-ilonee. ncwevef. makes no warranty of reoresenlaKm. ewreas Of "noted, ol any type, ano aapressry rj.sciaima aame as to tn* productivity, proper ppereiiont pr prot.iabieneai of 



C O R E LABORATORIES 

Job Number: 904337 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon Oit Company PROJECT: NP00043.0001 MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-66 
Date Sampled : 04/21/1999 
Time Sampled : 12:30 
Sample Matr ix : Water 

Laboratory Sample ID: 904337-10 
Date Received : 04/27/1999 
Time Received : 12:00 

TEST METHOD PARAMETER/TEST DESCRIPTI ON SAMPLE RESULT REPORTING LIMIT UNITS OATE TECH 

EPA 8260B Vo la t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

<5 
<5 
<5 
<10 

5 
5 
5 

10 

ug/L 
ug/L 
ug/L 
ug/L 

04/28/99 
04/28/99 
04/28/99 
04/28/99 

weh 
weh 
weh 
weh 

Page 12 

•» tru*, report aia based upon int imat ion *na mat r - i i supplied Oy the c'-em tor whose endus-ve and coniioentia. use irvs reoort has been mad*. The analytical reswis. opin-ons or mterpreta Hons 
The anarytcai . t i n t s , opoons or inierpretations c 

e>pnm#0 r»or«en! <•"* De*t wdffrhent o l C<v. Laooratones Core UOorator»s. however, maws no warranty or represent at o n . . - o r e s , or rohed, ol any type, and e.pressiy discerns same as to the productivity, proper operations or profitableness erf 

•t <"»n nm ISJI , > r v i - , ^ : t f .rf m wnoJf or m pan. wiihQul ihe wmien eDprpva' of Cor* LaOoraiories. 



C O R E LABORATORIES 

Job Number: 904337 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon Oi l Company PROJECT: NP00043.0001 MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-88 
Date Sampled : 04/21/1999 
Time Sampled : 14:30 
Sample Matr ix : Water 

Laboratory Sample ID: 904337-11 
Date Received : 04/27/1999 
Time Received : 12:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 8260B V o l a t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

<5 
<5 
<5 
<10 

5 
5 
5 

10 

ug/L 
ug/L 
ug/L 
ug/L 

04/29/99 
04/29/99 
04/29/99 
04/29/99 

weh 
weh 
weh 
weh 

Page 13 

The anaJyl-caJ results. oo>n>ona or interprets, tons contained in thu repon are baaed upon riotmrntton ana m a i t n l •uppfeeo' oy lhe c*ent lot whose ecCui've and cont>0*nw U M irv» i toon nag oeen m<-»«. Tne ana-yt.c*V return, oo f rww or interprets tion* 

I repreaent the best wdgment ot Core Laboratories. Core Laboratories, however, makes no warranty or representstion. np iess or .moi.*d. oi any ivp*. and eip'ets>y o>setaims **TV» M \ 0 IK-, productwity. p>oper operations ot r*otlargeness of 

' f ' . • v n n i ' - . l .n wr.p i>. p . , n o t ^ * - ; i j u | i n e w i : i c n a p p r o v a l o l C o ' e l a b o r a t o n e s . 



C O R E LABORATORIES 

Job Number: 904337 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon Oi l Company PROJECT: NP00043.0001 MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-71 
Date Sampled : 04/21/1999 
Time Sampled : 15:40 
Sample Matr ix : Water 

Laboratory Sample ID: 904337-12 
Date Received : 04/27/1999 
Time Received : 12:00 

TEST METHOD • PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING;LIMIT UNITS OATE TECH 

EPA 8260B V o l a t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

<5 
<5 
<5 
<10 

5 
5 
5 

10 

ug/L 
ug/L 
ug/L 
ug/L 

04/29/99 
04/29/99 
04/29/99 
04/29/99 

weh 
weh 
weh 
weh 

Page 14 

Tna analytca! tatutta. opirwonf o» mlarpratalrona contairiaa tt irwa raporl ara baaad upon .ntofrM^ cant lor wnoaa aictuarva ano cpntdantwi uaa in-a raport naa baan maoa. Tnaana'yicar taauita. ooniona of mtarptat*trona 

t.praaaad tapratanl ina baal ruagmam ol Cora laboratory. Cora Laboratory, howavar. ma.at no warranty or rapraaaniatron. a.orasa of tmoirad. ot anv tyoa. and aiorasaty 0acta.mi tama aa to Irta pfbOuctw-ty, propat operatrons ot ofofitaoaanaai ot 



C O R E LABORATORIES 

Job Number: 904337 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon Oi I Company PROJECT: NP00043.0001 MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-62 
Date Sampled : 04/21/1999 
Time Sampled : 16:30 
Sample Matr ix : Water 

Laboratory Sample ID: 904337-13 
Date Received : 04/27/1999 
Time Received : 12:00 

TEST METHOD 

EPA 8260B 

PARAMETER/TEST DESCRIPTICN 

V o l a t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

SAMPLE RESULT 

18 

20 

REPORTING LIMIT 

5 
5 
5 

10 

UNITS 

ug/L 
ug/L 
ug/L 
ug/L 

DATE 

04/30/99 
04/30/99 
04/30/99 
04/30/99 

TECH 

weh 
weh 
weh 
weh 

Page 15 

Tha wvi-ylcaj rasufla. ooauona of yila-oratanona eontunad ttt ihti raoon •>• baiad upon attofmabon and maiar-ai aupphad by tba chant tot wnoaa aachjan* and cdnwantial waa t f l raoon nal bean marta. Tha anatytcei teiyflt. opnona ot -met'oreta bona 

tapraaaad raoteaent tna ban lodgment ot Corn Labo-atotai Coia Labotatorari, nowevef. mahei no wafranty of taotaaantalKtn. eaoteii ot «noi*d, ot any lyoa. and eibreivy 0'acie.mi aama ai to tha pfOOuctwty. oiooat ooatattona of ofohlebkartoae ol 



C O R E LABORATORIES 

Job Number: 904337 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon Oi I Company PROJECT: NP00043.0001 MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-64 
Date Sampled : 04/21/1999 
Time Sampled : 18:00 
Sample Matrix : Water 

Laboratory Sample ID: 904337-14 
Date Received : 04/27/1999 
Time Received : 12:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 8260B Vo la t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

<5 
<5 
<5 
<10 

5 
5 
5 

10 

ug/L 
ug/L 
ug/L 
ug/L 

04/28/99 
04/28/99 
04/28/99 
04/28/99 

weh 
weh 
weh 
weh 

Page 16 

Tr* enetyiical retulte. oomona or rmerp.etat.ona coniamea m thu reoort ar* baieo upon mlotmaiipn eno male** eupprred bv Ihe cuem lor whole e.ctuuve and conroema' ute bva raoon naa been mede. The ene^i*ei reaurtt, op.rvont or inierprete Irona 

e>oreaaad reo-eeem ine beat pudoment ol Core Laboraib-.et Core Laboratory, nowever. rra.et no warranty ot repreaenienon, e.brett ot rmoi-ed. ol any type, ano eapreanv o.iciamt eame et 10 the proauciwty. otooer ooereiioni ot orofitebkaneee ol 



C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Nunber: 904337 Oate: 05/06/99 

CUSTOMER f i Mara th on 0 Sl i Company; PROJECT::: NP00043.0001 MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-96 
Date Sampled : 04/22/1999 
Time Sampled : 09:00 
Sample Matrix : Water 

Laboratory Sample ID: 904337-15 
Date Received : 04/27/1999 
Time Received : 12:00 

TEST METHOD 

EPA 8260B 

PARAMETER/TEST DESCRIPTION 

V o l a t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

SAMPLE RESULT REPORTING:LIMIT UNITS DATE TECH 

<5 
<5 
<5 
<10 

5 
5 
5 

10 

ug/L 
ug/L 
ug/L 
ug/L 

04/28/99 
04/28/99 
04/28/99 
04/28/99 

weh 
weh 
weh 
weh 
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The iwyt ieaf » W « . Wrniorw or rnterpretolions corrtaaved at ths tooort b t l H uoon vMorrnaiion and fnatoruji euopaeo bv the Client tot whose e>CkJSrve and conktenti*! v u this r toon hat both maoe. the analytical resorts, opinwjns or mtatotata irons 

e.pteeaed tepreseffl ina bast iwdomeni ot Cora leoorelornra. Core Leboratonea. however, meitea no warranty ot tepresenlatiorv erpress or rmpt.ed. ol any tyoa. and e.oressly d>scia.ma tame as lo tha ptoooc1w.ty. proper opetefona ot prol.tebieneaa ot 



C O R E LABORATORIES 

Job Number: 904337 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon Of I Company PROJECT: NP00043.0001 MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: EB-1 
Date Sampled : 04/20/1999 
Time Sampled : 00:00 
Sample Matr ix : Water 

Laboratory Sample ID: 904337-16 
Date Received : 04/27/1999 
Time Received : 12:00 

TEST METHOD 

EPA 8260B 

PARAMETER/TEST DESCRIPTION 

V o l a t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

SAMPLE RESULT 

<5 
<5 
<5 
<10 

REPORTING:LIMIT 

5 
5 
5 

10 

UNITS 

ug/L 
ug/L 
ug/L 
ug/L 

OATE 

04/28/99 
04/28/99 
04/28/99 
04/28/99 

TECH 

weh 
weh 
weh 
weh 
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™* • n w ' , i c * ' laaurta- ocaniona of ntarptatationa comamarj m ima leoon ara baaao upon reformation ano malarial aucviayd oy tna cliam lot wtioaa a.ctuwa ano conttoantiaf uaa tn.a raoon hat oaan maoa. Tha analytical tatuttt. op.morta pt mtarprata tona 

a.oraaaarj tap-atam lha paat fuogntant of Cora Laootaiorata. Cora Laboratory, however, makta no warranty or taoraaantation, a.pratt or impi*o. ot any typa. ano a.praaaly o.acia.mt aama at to tha proouclrvily. ptopat opratrona ot broHabkynaaa of 



C O R E LABORATORIES 

Job Nunber: 904337 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon O i l Company PROJECT: NP00043.0001 MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: DUP-1 
Date Sampled : 04/20/1999 
Time Sampled : 00:00 
Sample M a t r i x . . . . . : Water 

Laboratory Sample ID: 904337-17 
Date Received : 04/27/1999 
Time Received : 12:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 8260B V o l a t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

140 
<5 
<5 
<10 

5 
5 
5 

10 

ug/L 
ug/L 
ug/L 
ug/L 

04/30/99 
04/30/99 
04/30/99 
04/30/99 

weh 
weh 
weh 
weh 
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The anatyicaJ results. opir«on* o» ir«erpr»tsiiarYs contained m rnu report af* based upon ^onriatron ano material supplied try "he chant tor wr-os* emcmtiv* ano conf-oem.*. us* tms repon has been maoe. The analytical r*sufls. op-rwns o« -nerpreta non* 

expressed <epr*s*n| ihe best lodgment 0f Coi* Uboratooes Cc« Laboratories, however, ma-.es no warranty or representation. *>pr*st or impi.ed. Ol any type. *rv3 t<D'essiy o-»Ci*ims sam* as to th* p-oductv.ty, proper ope-aions or profitableness oi 



C O R E LABORATORIES 

Job Number: 904337 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER:: Marathon Oi I Company PROJECT: NP00043.0001 MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-50 
Date Sampled : 04/20/1999 
Time Sampled : 15:36 
Sample Matrix : Water 

Laboratory Sample ID: 904337-18 
Date Received : 04/27/1999 
Time Received : 12:00 

TEST METHOD: 

EPA 8260B 

PARAMETER/TEST DESCRIPTION; 

V o l a t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

SAMPLE RESULT 

<5 
<5 
<5 
<10 

REPORTING:LIMIT 

5 
5 
5 

10 

UNITS 

ug/L 
ug/L 
ug/L 
ug/L 

OATE 

04/28/99 
04/28/99 
04/28/99 
04/28/99 

TECH 

weh 
weh 
weh 
weh 

Page 20 

The analytical results. oo>non» or miefpfetaiioni 

expressed .eo-esent ine be. i tuoome*, 0 i C c , uoorator.es Cc*. La&o-atp-*.. W . make* no w* , *n ty or w m m i h o n . M U of **>pM. of *ny type. 

i ^^^gMha^o^ | *^J 

contained >n this repon a>e based upon information end maienaJ suoo>>ed Dy tna Client to* whose e*c*utrve end confiOentiei use mis report has been made. Tne analytic*! return, opintona ot mterpr ete tons 

upretsfy discavni same as io tne oroduci(v.(y. coper ooeraron* <x proritafc-eness of 

eptoduced. <n who* ot m pan. wtnoul the written approval ot Core Laboratpr.es. 



C O R E LABORATORIES 

Job Nurnber: 904337 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon Oi I Company PROJECT: NP00043.0001 MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-61 
Date Sampled : 04/20/1999 
Time Sampled : 16:30 
Sample Matr ix : Water 

Laboratory Sample ID: 904337-19 
Date Received : 04/27/1999 
Time Received : 12:00 

TEST METHOD 

EPA 8260B 

PARAMETER/TEST DESCRIPTION 

V o l a t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

SAMPLE RESULT REPORTING:LIMIT UNITS OATE TECH 

<5 
<5 
<5 
<10 

5 
5 
5 

10 

ug/L 
ug/L 
ug/L 
ug/L 

04/30/99 
04/30/99 
04/30/99 
04/30/99 

weh 
weh 
weh 
weh 
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Th* enalyiicel reeutla. ooavone or attetpretetione contained n true leoon ara baaed upon ailormalion ano malarial eupphed by ina chanl lor wnoaa e.Ckjewe ano conidentiai uaa inn raoon naa baan maoa Tne anavbca" resuna. oovvone or interpret* lone 

e.preaeeo lepreseni me beat eioameni ol Core Leborelonea. Core Laboraioraja. however, makes no wenenty or repreeentelion, eipresa br impi.eo. ol eny lype. ano e.breaaiy d.acieime earn* aa lo lbe p-oducirvity. proper cce-ei-one or prolitabteneee ol 

i i.bnn ana" not pe letvoo jceo. n wine or m oart. * :"n.jt tne wntlen approval ol Core (.eboretonee 



C O R E LABORATORIES 

Job Number: 904337 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon OU Company PROJECT: NP00043.0001 MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-43 
Date Sampled : 04/20/1999 
Time Sampled : 11:30 
Sample Matr ix : Water 

Laboratory Sample ID: 904337-20 
Date Received : 04/27/1999 
Time Received : 12:00 

TEST METHOD PARAMETER/TEST; DESCR I PT ION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 8260B V o l a t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

12 
<5 
<5 
<10 

5 
5 
5 

10 

ug/L 
ug/L 
ug/L 
ug/L 

04/30/99 
04/30/99 
04/30/99 
04/30/99 

weh 
weh 
weh 
weh 
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Th* arvjfylc* teaulli. W*tw>na or atiefprelattona contamoo m ihu teoort *r* 6*MQ uoon mformahon ano m*t*rr»i euppnod By lha client for wnoee e.ciulive ana confidential ut* th* reoort hat been meoe The analytical return, opmwne or mterpreie bona 

atpreeaod teoreeent Ihe beet lodgment 0 t Core Leooretonea. Co-a Laboretonea. tio«ever. ma.et no tvarrantv or reoreeentetron. eutrett ot unpaed. ot eny lyoe. eno ero'ettiy ditcia.ma tame et lo tne otoductw.tr. cope! opertiont ot orofitabteneaa ol 



C O R E LABORATORIES 

Job Number: 904337 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon 0 i I Company PROJECT: NP00043.0001 MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-46 
Date Sampled : 04/20/1999 
Time Sampled : 14:20 
Sample Matr ix : Water 

Laboratory Sample ID: 904337-21 
Date Received : 04/27/1999 
Time Received : 12:00 

TEST METHOD; PARAMETER/TEST: DESCR IPT I CN SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 8260B V o l a t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

<5 

210 
11 

20 

20 
5 
5 

10 

ug/L 
ug/L 
ug/L 
ug/L 

05/03/99 
04/30/99 
04/30/99 
04/30/99 

weh 
weh 
weh 
weh 
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Tha anatytrcai rasuUa. «-*On« or mtart>atatrona eoniamao m thra raoort H D I I M uoon ntormatron and n u t * * ! autxttad Oy lha Cant lor who** K O J V . 1 ano contk*ent* uaa ima .•con m i D M O maoa. The ana-yl** tetutta, oonwm or aiterptata l o n i 

e.oraaaao raorasant tna oast tuogmant of Cora Labora ica i Cora Laooraiorraa. nowavar. makaa no warranty or teoraaantat.on. a.oraaa or imoi.ad. ol any tyoa. ano a.oraaaty fl.aciaimi aama aa lo tha oroouclivity, piooat ooaraliont ot proinabianaaa of 



C O R E LABORATORIES 

Job Number: 904337 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon Oi l Company PROJECT: NP00043.0001 MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-49 
Date Sampled : 04/20/1999 
Time Sampled : 14:50 
Sample Matrix : Water 

Laboratory Sample ID: 904337-22 
Date Received : 04/27/1999 
Time Received : 12:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 8260B V o l a t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

81 
32 

<5 
<10 

5 
5 
5 

10 

ug/L 
ug/L 
ug/L 
ug/L 

04/29/99 
04/29/99 
04/29/99 
04/29/99 

weh 
weh 
weh 
weh 
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T h . I W . teaunl. ocwaona or xlarprolationi eontemeO ro inn report 1 . uOOO mfonnaton and malenel eupp.,00 By IH. dent lor whoie o . t t i vm) eno OOnrtfential uae m i report n i l Boon made The analytical r.lurta, op™>ni t» ailerpVeta hone 

.•praised i*p eienl IM Beit tuogmeni ol Core lebotatorata. Con Laboratorei, nowe.er. mekoa no warranty or rtoraaantatron, e.oieea ot imo'ieo. ol any type, ano a.oraii>y o.aciaima aama ai to tr* proouctwity. proper ooaratrona or proMerweneea ol 



C O R E LABORATORIES 

Job Number: 904337 
L A B O R A T O R Y T E S T R E S U L T S 

Oate: 05/06/99 

CUSTOMER: Marathon Of I Company PROJECT: NP00043.0001 MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-41 
Date Sampled : 04/20/1999 
Time Sampled : 10:42 
Sample Matr ix : Water 

Laboratory Sample ID: 904337-23 
Date Received : 04/27/1999 
Time Received : 12:00 

TEST METHOD 

EPA 8260B 

:: PARAMETER/TEST- DESCR I PT I ON 

V o l a t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

SAMPLE RESULT 

150 
<5 
<5 
<10 

REPORTING:LIMIT 

5 
5 
5 

10 

UNITS 

ug/L 
ug/L 
ug/L 
ug/L 

DATE 

04/29/99 
04/29/99 
04/29/99 
04/29/99 

TECH 

weh 
weh 
weh 
weh 

Page 25 

The arvslylical resutle, oprraone or etletpretetiona comaineo m ihra reoort ere Oeeeo uoon eitormstion eno materiel suophed by the e.enl lot whose aaciuarve ano confidential uaa tni» raoon nal been meoe. Tbe enaryitsl results, ocaone ot merpreta trona 

t.oreaaerj represent tbe best mdgmont 0 t Core Leboiaionee. Core 
Laboretonea. however, ma.es no warranty or representee*, e.oresa or impi.eO. ot any type end etpieasv Oaciaims seme es to the proouctmty. oropet oprenons ot orotitabieneas ot 



C O R E LABORATORIES 

Job Number: 904337 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon Oi I Company PROJECT: NP00043.0001 MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-44 Laboratory Sample ID: 904337-24 
Date Sampled : 04/20/1999 Date Received : 04/27/1999 
Time Sampled : 12:05 Time Received : 12:00 
Sample Matr ix : Water 

TEST METHOD :PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS • OATE TECH 

EPA 8260B V o l a t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

91 
16 

<5 
<10 

5 
5 
5 

10 

ug/L 
ug/L 
ug/L 
ug/L 

04/29/99 
04/29/99 
04/29/99 
04/29/99 

weh 
weh 
weh 
weh 

Page 26 

The a/ietfyt-cel resul t , owntona *y -nieayetatiOfn contained »n i n * ' toon t 'e based upon •ntcxmatton »na materia, suppled by ine d-eni (or whose e.ctusrve and confidential uaa in.s report hai been made. The anarytrcel resuiia. opinion* or -nterpreta non* 

(•pressed represent tne best judgtrvem of Cote i atvvainriM rn,m i . r ^ , . , , . _ 
«****>- ' j-aocaionet. however, make* no warranty or representation, t i p . els or impi-ed. ot any type, and n e t * try disclaims tame as to the productivity, proper operaiont or proitaoeoess of 

mm :t f « •fcoOuced. > •vno'e or in p a l . without lhe written approval oi Co'S Liboraior-ei 



C O R E LABORATORIES 

Job Number: 904337 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon 0 SI Company PROJECT: NP00043.0001 MT004 ;ATTN: Mr. Paul Peacock; 

Customer Sample ID: MW-54 
Date Sampled : 04/22/1999 
Time Sampled : 17:30 
Sample Matr ix : Water 

Laboratory Sample ID: 904337-25 
Date Received : 04/27/1999 
Time Received : 12:00 

TEST METHOD 5 PARAMETER/TEST: DESCRIPTION SAMPLE RESULT REPORTINGLIMIT UNITS DATE TECH 

EPA 8260B V o l a t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

<5 
<5 
<5 
<10 

5 
5 
5 

10 

ug/L 
ug/L 
ug/L 
ug/L 

04/28/99 
04/28/99 
04/28/99 
04/28/99 

weh 
weh 
weh 
weh 

Page 27 

T h * • " • h 1 * * 1 reautfe. opmtone or mterorelelione conteined m live raoon ara oaaad uoon mlormairon and malarial suppired oy ina cent tor whose a.cmarva and confidential uaa ths reoort net been made. Tne anaMical results, ooiruona or mterorele none 

..r>aaaaa represent ine beet rudomeni of Core Laboraionee Core Lebo-eiorats. nowever. ma.ee no werrentv or retyeeentelion. etwees or rmoted. ot any tybe, eno stotessiy o.sctatms same aa to lbe oroauclrvty. prober ooe-elona or profilabajneaa of 



C O R E LABORATORIES 

Job Number: 904337 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon 0 i t Company PROJECT: NP00043.0001 MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-55 
Date Sampled : 04/22/1999 
Time Sampled : 19:00 
Sample Matr ix : Water 

Laboratory Sample ID: 904337-26 
Date Received : 04/27/1999 
Time Received : 12:00 

TEST METHOD : PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 8260B V o l a t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( total) 

100 
13 

<5 
<10 

5 
5 
5 

10 

ug/L 
ug/L 
ug/L 
ug/L 

04/29/99 
04/29/99 
04/29/99 
04/29/99 

weh 
weh 
weh 
weh 

Page 28 

The analytical re join. OD-nw* or interpretations contained m trvs repon ar* Baud uoon mltymai-on and m * ! * * * supplied Oy t h e chew lor whose exclusive and CCtnf-dentiel us* tnis repon nas Been maoe. The analytical results. op*h«nt or ml er prat a t-ons 

expressed tep-eseni the besi lodgment ot Core LaDoraiores Coa Laboratories, however. ma-.** no wa-'anty or representation. *.press or impied. ol any type, ano expressly disclaims tarn* at 10 th* proouCTryrty. ixooer operations or profrtabkeness Ol 



C O R E LABORATORIES 

Job Number: 904337 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER:: Marathon Oi I Company PROJECT: NP00043.0001 MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-79 
Date Sampled : 04/22/1999 
Time Sampled : 10:00 
Sample Matr ix : Water 

Laboratory Sample ID: 904337-27 
Date Received : 04/27/1999 
Time Received : 12:00 

TEST METHOD; PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 8260B V o l a t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

<5 
<5 
<5 
<10 

5 
5 
5 

10 

ug/L 
ug/L 
ug/L 
ug/L 

04/28/99 
04/28/99 
04/28/99 
04/28/99 

weh 
weh 
weh 
weh 

Page 29 

TM ertelytical testate, ootr.ons or evrerproraliona contamevj tn (faa report are oased uoon mformatron and rnelenel tuooheo ov IM ct-era tor whose e.cruawe end cont.oent.al use lbs repon nas oeen mede. TM anaryKei results, opsone or mtetpteie irons 

expressed represent tM oest ludgrrtent et Core laboratory. Cora Laboratory, however, makes no warranty ot represeniatron. enpress or rmpied. pt eny type, and e.presst. disclaims earn* aa to tM produclivrty. proper opetatatne ot prol.tabteoeaa ot 



C O R E LABORATORIES 

Job Number: 904337 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon O i l Company PROJECT: NP00043.0001 MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-78 
Date Sampled : 04/22/1999 
Time Sampled : 20:00 
Sample Matr ix : Water 

Laboratory Sample ID: 904337-28 
Date Received : 04/27/1999 
Time Received : 12:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING:LIMIT UNITS DATE TECH 

EPA 8260B V o l a t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

<5 
<5 
<5 
<10 

5 
5 
5 

10 

ug/L 
ug/L 
ug/L 
ug/L 

04/28/99 
04/28/99 
04/28/99 
04/28/99 

weh 
weh 
weh 
weh 

Page 30 

The aiTe^-cal results, O O O O M or »rfleTDretti.ons 
• thia ' toon a>e Dated uoon iniormation and rnater* at«pi>*d Dy ihe diem to* whose aic iuvv* end cooWeniiaf use inn report hat been made. Tna anavt-ca' rs*mis. op-nto/is or interprets t-onj 

(•pressed reo r i en t ihe beet judgment 0 f Cwe L*b»aior«s Core Laboraiones. however, makes no w.r, ,nty or -eo-ajemalon. e-press or -rnDi-ed. Ol any typ.. .no expressly d.tci*'mt tame s i io the tyoduct^ity. proper o p r a f o m tx r^oMawenets of 



C O R E LABORATORIES 

Job Number: 904337 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon OU Company PROJECT: NP00043.0001 MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-90 
Date Sampled : 04/23/1999 
Time Sampled : 10:40 
Sample Matrix : Water 

Laboratory Sample ID: 904337-29 
Date Received : 04/27/1999 
Time Received : 12:00 

TEST METHOD 

EPA 8260B 

PARAMETER/TEST;DESCRIPTION: 

V o l a t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

SAMPLE RESULT 

<5 
<5 
<5 
<10 

REPORTING:LIMIT 

5 
5 
5 

10 

UNITS 

ug/L 
ug/L 
ug/L 
ug/L 

DATE 

04/28/99 
04/28/99 
04/28/99 
04/28/99 

TECH 

weh 
weh 
weh 
weh 

Page 31 

Th* atvafytcaj taiufta. ootntoni Of *ttffrpf*i«tioni cont*>rt*o at Ihu laport afa baaao uoon mtofmation ana maianal luppWd by lha cwnl lot wnoa* eicluaiva ano conloantial uaa lha leoon nal oaan maaa. Tha •na-yt-eai lesuits. oointona oi mtaipiata Horn 

aioraaaeo leofaaant ina oast ruaomant of Cora laoo.-aiofiai. Coia Laoo-aioi.ea. riowavar. ma.aa no waffanty or laoraaanianon. a.ofan of rmoi-ao. ol any lyoa. ana a.Ofaaaly o.acama aama aa lo ina otoouclmiy. propa. opaiatayna of pfoMaoianaaa ot 



C O R E LABORATORIES 

Job Number: 904337 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon O i l Company? PROJECT: NP00043.0001 MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-91 
Date Sampled : 04/23/1999 
Time Sampled : 11:45 
Sample Matr ix : Water 

Laboratory Sample ID: 904337-30 
Date Received : 04/27/1999 
Time Received : 12:00 

TEST METHOD 

EPA 8260B 

PARAMETER/TEST DESCRIPTION 

V o l a t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

SAMPLE RESULT REPORTING LIMIT UNITS OATE TECH 

19 
8 

<5 
<10 

5 
5 
5 

10 

ug/L 
ug/L 
ug/L 
ug/L 

04/29/99 
04/29/99 
04/29/99 
04/29/99 

weh 
weh 
weh 
weh 
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The ena'ytcai reeuaa. ootfwane or mterptelaliona contained in thu leport are baaed uoon mlotmetion ano ma le - * suopaeo Oy tha caent tot whoia o.cluBrve ana confidential uaa thrs raoon has bean maoa. Tba enen/lrcei results, opinions or mtetpreti Irons 

0 teo-**ent ine beat magment ot Core Labbretor.es Cote Laboratot.es. however, ma.ea no wananty ot leo-esentetion, eitvesa or vnpved. ot eny type, ano e.preesty Oitcie-ma same ea IO Ihe ptoductwty. prop*! operet«me or prplitabierteee bl 



C O R E LABORATORIES 

Job Number: 904337 
L A B O R A T O R Y T E S T R E S U L T S 

Oate: 05/06/99 

CUSTOMER: Marathon Of I Company PROJECT: NP00043.0001 MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-97 
Date Sampled : 04/22/1999 
Time Sampled : 10:15 
Sample Matrix : Water 

Laboratory Sample ID: 904337-31 
Date Received : 04/27/1999 
Time Received : 12:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING; LIMIT UNITS OATE TECH 

EPA 8260B Vo la t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

<5 
<5 
<5 
<10 

5 
5 
5 

10 

ug/L 
ug/L 
ug/L 
ug/L 

04/28/99 
04/28/99 
04/28/99 
04/28/99 

weh 
weh 
weh 
weh 
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Th* ene'yi.caJ reaunt. ot - ^ • r r rew ion t contained • trv% repon a'* based upon -nforrrvation and materiel I U Q P - M by th* cbent ky » e aiciuvv* ano confidential U M tn>s repon hat been maoe. Tha analytical results, op-ntpnt or mitrpreta ton* 

eiP'Mtrt tep'esent tn* test foment o( Cor* Labor aior.es Core Laboratones. now*v*r. mahn no warranty or rep,es*ntai«pn, express pr irrvp(.*d, of any typa. and t*t*»sw, O-scleimt sam* as lo Ih* pr«Jwctwrty. prop** operations or prohtapi*n*ia ot 



C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 904337 Oate: 05/06/99 

CUSTOMER: Marathon O i l Company PROJECT: NP00043.0001 MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-67 
Date Sampled : 04/22/1999 
Time Sampled : 11:30 
Sample M a t r i x . . . . . : Water 

Laboratory Sample ID: 904337-32 
Date Received : 04/27/1999 
Time Received : 12:00 

TEST METHOD 

EPA 8260B 

PARAMETER/TEST DESCRIPTION 

V o l a t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

SAMPLE RESULT 

<5 
<5 
<5 
<10 

REPORTING LIMIT 

5 
5 
5 

10 

UNITS 

ug/L 
ug/L 
ug/L 
ug/L 

DATE 

04/28/99 
04/28/99 
04/28/99 
04/28/99 

TECH 

weh 
weh 
weh 
weh 
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The v w y t c w teautte. oovaont or atlerprotenone eonteineo at ton teoort are baaeo uoon vriotmet.on erto material euppLed bv tba ctaml tor w h o . , e.cluenre end conf.oeni.ai uaa irtta raoon haa baan maoa Tba aneiyl-cal raautla. opin.one or vtterprete bona 

t.braaaao raoraaant tna baal ludoment ot Cora Laboratonaa. Cora Leborator*e. bowevar. maaea no warranty or representation, erpress or impt.ed. ol eny type, end eapreaaiy Oiacltwna aame at to ina proouctwity. prpper opetatvjnt or prolitaoieiveae ol 

men aporoval o' Core Laooralorate eo-ooijcea. >i e or -n pari, w.inout tne * 



C O R E LABORATORIES 

Job Number: 904337 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

:CUSTOMER: Marathon Of I Company PROJECT: NP00043.0001 MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-108 
Date Sampled : 04/22/1999 
Time Sampled : 13:00 
Sample Matrix : Water 

Laboratory Sample ID: 904337-33 
Date Received : 04/27/1999 
Time Received : 12:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 8260B Vo la t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

<5 
<5 
<5 
<10 

5 
5 
5 

10 

ug/L 
ug/L 
ug/L 
ug/L 

04/29/99 
04/29/99 
04/29/99 
04/29/99 

weh 
weh 
weh 
weh 
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The ywjtrtcai roeultt. opireone ot aitetptelationa contained at thtt raoon ara baaed uoon mlotmation and materiel euopaed Dy tne event for whose e.chtsive end confidential uae tbn leoon naa been mede. Tbe *n*yt*ai reautta. opinons ot mietlreta layta 

e.pteased repreaem tbe best mogment ot Core Leboretorws. Cora Laboratorata. nowever. ma.ee no werrenty of teoieeentelion. etp-eaa ot implied, ot any type, end e.preaaly d-sciaima aeme aa lo the otoductrvtty. proper oporel-oni or protitabteneea of 

t be reoroduceo. m who's or m oat. wtmout ine written epptpvei of Core leoorelortea. 



C O R E LABORATORIES 

Job Number: 904337 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon Oit Company PROJECT: NP00043.0001 MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-95 Laboratory Sample ID: 904337-34 
Date Sampled : 04/22/1999 Date Received : 04/27/1999 
Time Sampled : 14:30 Time Received : 12:00 
Sample Matr ix : Water 

TEST METHOD 

EPA 8260B 

PARAMETER/TEST DESCRIPTION 

V o l a t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( total) 

SAMPLE RESULT 

<5 
<5 
<5 
<10 

REPORTING LIMIT 

5 
5 
5 

10 

UNITS 

ug/L 
ug/L 
ug/L 
ug/L 

DATE 

04/29/99 
04/29/99 
04/29/99 
04/29/99 

TECH 

weh 
weh 
weh 
weh 
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Tho eraitybcal roeutta. ootrvione ot nierpretatione contameo in trvi reoon. ara Dasad uoon aiiormaiKin ano matenei euppriea bv lb* ciiem lor whose e-ckts-ve ano confidential uaa inn teoon naa been mede. Tne enaryttal results, opinions ot ailertJteietione 

e.oresteo reoresent tne best lodgment ot Core Leboratorats Co-a liborelones. however. me.es no werrenry ot reoresenietion. e.press ot vnpi.ed. o' any ivoe. eno e.preaarv diaclavna aarne as to tne broducfwitv. orooer ooeretrona ot protitebkyneae of 

Tf^a>L^n^fy.proouceo. m who* ot vt pan, w!hout ine wr.nen approve! 01 Core Leboretorrea. 



C O R E LABORATORIES 

Job Number: 904337 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon 0 i I Company PROJECT: NP00043.0001 MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-63 
Date Sampled : 04/22/1999 
Time Sampled : 15:40 
Sample Matrix : Water 

Laboratory Sample ID: 904337-35 
Date Received : 04/27/1999 
Time Received : 12:00 

TEST METHOD :PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS OATE TECH 

EPA 8260B V o l a t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

<5 
<5 
<5 
<10 

5 
5 
5 

10 

ug/L 
ug/L 
ug/L 
ug/L 

04/29/99 
04/29/99 
04/29/99 
04/29/99 

weh 
weh 
weh 
weh 
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The anatYhcM r»eutte. raprntone or etlerptetelroni contemea m trni report era baseo upon etlormetron eno mete-»l supplied by tn* chant tor tvhoee e.clusive ana conf.demuv us* tba report h*» oeen made. The enaiytrcel teawfl*. opintone Of mtetoteia tone 

erpreased repreaent tne best tudoment ol Core Laboralonea Core Laboratory,, however, maaee no we-renty or tepreaenteion. e.prell or rmpr.eo. ot eny tvpe. eno eapretsiy discieims same as to tne ptoooct-vtty. proper opetalone or orol.tabtenaaa ot 



C O R E LABORATORIES 

Job Number: 904337 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon: OU Company PROJECT: NP00043.0001 MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-70 
Date Sampled : 04/22/1999 
Time Sampled : 16:50 
Sample Matr ix : Water 

Laboratory Sample ID: 904337-36 
Date Received : 04/27/1999 
Time Received : 12:00 

TEST METHOD 

EPA 8260B 

PARAMETER/TEST DESCRIPTION 

V o l a t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

SAMPLE RESULT 

<5 
<5 
<5 
<10 

REPORTING:LIMIT 

5 
5 
5 

10 

UNITS 

ug/L 
ug/L 
ug/L 
ug/L 

OATE 

04/29/99 
04/29/99 
04/29/99 
04/29/99 

TECH 

weh 
weh 
weh 
weh 
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The onerylcel reeutta. optrtioria Of interDfeieiiorie contained m ihia teoort ar 

evpreeeed rep-eaent t f i * beet ruoomenl of Cora laboraiorras. Cora LaDora 

tao uoon mformatron ano material auof>aa3 Oy tne event lor arnoae e.cktinre eno confioeniiei ute tint rtport nat oeen maoe. The analytical tesuiti. ooiniona of miettyeta trona 

i. nowevev. mevet no wenentv Of repreaenfanon. eio-oat or mpiied, of eny type, end eipreeth/ o tciaimt aame at to tne productivity, ptpper ope>at<me or prolilantoneee ol 



C O R E LABORATORIES 

Job Number: 904337 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon O i l Company PROJECT: NP00043.0001 MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-94 
Date Sampled : 04/22/1999 
Time Sampled : 18:00 
Sample Matrix : Water 

Laboratory Sample ID: 904337-37 
Date Received : 04/27/1999 
Time Received : 12:00 

TEST METHOD 

EPA 8260B 

PARAMETER/TEST DESCRIPTION 

V o l a t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

SAMPLE RESULT 

<5 
<5 
<5 
<10 

REPORTING LIMIT 

5 
5 
5 

10 

UNITS 

ug/L 
ug/L 
ug/L 
ug/L 

DATE 

04/28/99 
04/28/99 
04/28/99 
04/28/99 

TECH 

weh 
weh 
weh 
weh 
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Tne ena/ytic*/ resutts. o p n w s or tverpreiationi contained tn thu tepon «.* oased uoon tnforTnal.on ano matenal tuoo«ed by ine chant to* whose e.c-us-ve and confidential use m-s ' toon has been maoe. The analytical results. opinions or mi«rpr«ia tons 

e.p.essed represent the best twtgman, of Cor* Ubontor.es. Cor. Labora.o,.*., however, m a * * , no warranty or ,*pr*santal.on. * q y | , . or impi-eo. of **v lyp*. and e.p-*SSly 0 ms sam* as 10 th* productivity, proper operation* or provableness of 



C O R E LABORATORIES 

Job Number: 904337 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon:Oil:Company PROJECT: NP00043.0001 MT004 : ATTN: Mr. Paul Peacock 

Customer Sample ID: SW-3 
Date Sampled : 04/23/1999 
Time Sampled : 08:30 
Sample Matr ix : Water 

Laboratory Sample ID: 904337-38 
Date Received : 04/27/1999 
Time Received : 12:00 

TEST METHOD : PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING:LIMIT UNITS DATE TECH 

EPA 8260B V o l a t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

<5 
<5 
<5 
<10 

5 
5 
5 

10 

ug/L 
ug/L 
ug/L 
ug/L 

04/29/99 
04/29/99 
04/29/99 
04/29/99 

weh 
weh 
weh 
weh 
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Tne enetyi.ce' results, opawane ot eite.ptetet.one conte.neo in tn„ teport ete Mies upon mrotmeiion eno metenai euoptieo Oy tne cent lot whose e.ckien* eno coniioennai use iht repon nes oeen meoo The analytical results, opinions or mte.preie t«ns 

s.ptesseo represent tne pest voorw,, ol Core Uooretoryi. Core Laooralonet. howe«, mahei no wenem, ot repretenlalon. e.pretl ot impneo. ot any type, ano e.otesary ancmms seme as to Ihe o-oouclmty. propel opereKma or protileoajnoae « 



C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 904337 Date: 05/06/99 

CUSTOMER: Marathon O i l Company PROJECT: NP00043.0001 MT004 ATTN: Mr. Paul PeBcock 

Customer Sample ID: SW-1 
Date Sampled : 04/23/1999 
Time Sampled : 09:00 
Sample Matrix : Water 

Laboratory Sample ID: 904337-39 
Date Received : 04/27/1999 
Time Received : 12:00 

TEST METHOD PARAMETER/TEST DESCRIPTIONS SAMPLE RESULT REPORTING:LIMIT UNITS OATE TECH 

EPA 8260B V o l a t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

<5 
<5 
<5 
<10 

5 
5 
5 

10 

ug/L 
ug/L 
ug/L 
ug/L 

04/29/99 
04/29/99 
04/29/99 
04/29/99 

weh 
weh 
weh 
weh 

Page 41 

The onerytcal reautts. ocvrvons or vtierprelelrone contamed r. ths reoort ere based uoon nformanon eno melons! suopired Oy ine Cent tor whose e.clusive eno cont.oentiei use this reoort hes Deen meoe. The enaiylatai lesuits. opintons or vtierfjtete Irons 

eapreeeed represem the peet ruogment ol Cote Leboretotree. Cote Leooratorree. however, maaee no werrentv ot teoreeentetron. express ot vnpuxi. ol eny type, eno eipressly ditcletms seme ee to lhe proauctwity. proper operetone ot ototrtepienese ol 

s-v ot. gas coa1 or other mnergt o-cneny. wett or sang cotneet 0 n n n wncn such report is used or re' eo upon lor eny reason wheisoever. Th,s report shaU not be teoroOuceO. m who* or vi part, winou! lhe wr.nen epprovei ot Core Leooreiorata. 



C O R E LABORATORIES 

Job Number: 904337 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon O i l Company PROJECT: NP00043.0001 MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: SU-2 
Date Sampled : 04/23/1999 
Time Sampled : 13:00 
Sample Matr ix : Water 

Laboratory Sample ID: 904337-40 
Date Received : 04/27/1999 
Time Received : 12:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING:LIMIT UNITS DATE TECH 

EPA 8260B V o l a t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

<5 
<5 
<5 
<10 

5 
5 
5 

10 

ug/L 
ug/L 
ug/L 
ug/L 

04/29/99 
04/29/99 
04/29/99 
04/29/99 

weh 
weh 
weh 
weh 
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TM arvetytrcal rest/la. oomton or mterpretotrona oonta.ned m tbn report ara baled uoon yitprmit.on and malerrai mooted Dy lbe client tor wnoae e.ct t ine ind conf.oeni.e) uae ths repon net been maoe Tbe enetylcel results opmroni or ™erpreti tone 
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C O R E LABORATORIES 

Job Number: 904337 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon O i l Company PROJECT: NP00043.0001 MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: TRIP BLANK 
Date Sampled : 04/23/1999 
Time Sampled : 00:00 
Sample Matr ix : Water 

Laboratory Sample ID: 904337-41 
Date Received : 04/27/1999 
Time Received : 12:00 

TEST METHOD i PARAMETER/TEST: DESCRIPTION SAMPLE RESULT REPORTING?LIMIT UNITS DATE TECH 

EPA 8260B V o l a t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

<5 
<5 
<5 
<10 

5 
5 
5 

10 

ug/L 
ug/L 
ug/L 
ug/L 

04/28/99 
04/28/99 
04/28/99 
04/28/99 

weh 
weh 
weh 
weh 
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The enetyucel muni. opiniona a tntetpteleftona contained m thie tapon I't M H O uoon iniormaiion ind maienel tupptaro By the ciieni trjf whole t.c'ui^i ino confront* uit thi report ftai Baan maoa. Tna ire'yticei fasufli. opinioni of mietptete Iiona 

a.ofaaiad roptetenl ins Baal ruogment ol Cote Leoofitoreta. Cote Leporetof.ee. however, makei no wefrenfy of repreieftrarion. eapreit Of imoiefl e' any type, eno e.preury o ictatmt aa-ne at to trie PfOOucttr-ty. proper opewione or prcMeoieneil of 



C O R E LABORATORIES 

QUAL 
Job Number.: 904337 

I T Y CONTROL R E S U L T S 
Report Date.: 05/06/99 

CUSTOMER: Marathon Oil Company PROJECT: MOC - Midland Groundwater ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

Test Method 
Method Desc 

: EPA 8260B Batch : 39022 Analyst...: weh Test Method 
Method Desc -iption.: Volatile Organic Compounds 

MB Method Blank 04/27/1999 0940 

Tr 

Parameter/Test Description 

B romochIoromethane 
1.3- Dichlorobenzene 
2-Chloroethylvinyl ether 
m&p-Xylenes 
Acrolein 
1.4- Dichlorobenzene 
1,2,4-Trimethylbenzene 
Isopropylbenzene 
o-Xylene 
Bromobenzene 
TrichIorofluoromethane 
,1,1,2-Tetrachloroethane 
•omomethane 
/l o n i t r i l e 

tert-Butyl methyl ether (MTBE) 
Dichlorodifluoromethane 
1,2,3-Trichloropropane 
1,2-Dichlorobenzene 
Acetone 
Benzene 
Bromodi chloromethane 
Bromoform 
Bromomethane 
2-Butanone 
Carbon disulfide 
Carbon tetrachloride 
D i bromochIoromethane 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
1.1- Dichloroethane 
1.2- Dichloroethane 
1.1- Dichloroethene 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
1.2- Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone (MIBK) 
Styrene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 

uene 
,1-Trichloroethane 

1,1,2-Trichloroethane 
Trichloroethene 

QC Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

QC Result True Value Orig. Value Calc. Result * Limits 

Page 44 
* '/.-% REC, R=RPD, A=ABS Diff., D=% Diff. 

The ana>Yl>caJ results, oointon* or mi*rpr«iation* comained m in.s r*oon a'* based upon inioi-mai-on and mat*r*i supplied by tne client to* whose eicius've and confident*, use tn.t report has been maoe. The analytic* results, opinions or interprets tons 

FiDressed represent lhe besi sxlgment of Co-e Laboratories Core Laboratories, however, makes no warranty or representation, *-pr*st or impi'td. ot any type, and «»pr*ssry d'scia-ms same as to th* proouclivrty, proper operations or profitableness ot 

..ny. Q.1 gss. coal or c!"»' m.rn>-«i r-if.f>Pr1y „ t (y <a>»3 ••• ror--M>ct~on w i -•- •«po-t is jseo or -e'eo upon lor any reason whatsoeie- Tn-s repot s-a« not b* reprod'jced. m who-* or m pan. w.thout tn* written approval ot C c * labors tO"**. 



C O R E LABORATORIES 

Q U A L I T Y 
Job Number.: 904337 

CONTROL R E S U L T S 
Report Date.: 05/06/99 

CUSTOMER: Marathon Oft Company PROJECT: HOC - Midland Groundwater ATTN: Mr. Paul Peacock 

OC Type Description Reag. Code Lab ID Dilution Factor Date Time 

MB Method Blank 04/27/1999 0940 

Parameter/Test Description 

Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

QC Result 

ND 
ND 
ND 

QC Result True Value Orig. Value Calc. Result * Limits 

LCS Laboratory Control Sample CLPV0AMS2 04/27/1999 1011 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result Limits 

Benzene 48.91 50 97.8 % 67-130 
Chlorobenzene 48.46 50 96.9 X 74-116 
1,1-Dichloroethene 49.30 50 98.6 '/. 51-141 
Toluene 48.92 50 97.8 % 75-114 
Trichloroethene 50.02 50 100.0 X 72-114 

Matrix Spike CLPVOAMS2 904337-4 04/27/1999 1713 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 48.55 50 ND 97.1 '/. 67-130 
Chlorobenzene 47.40 50 ND 94.8 % 74-116 
1,1-Dichloroethene 48.42 50 ND 96.8 % 51-141 
Toluene 48.95 50 ND 97.9 % 75-114 
Trichloroethene 49.77 50 ND 99.5 % 72-114 

Matrix Spike Duplicate CLPVOAMS2 904337-4 . 04/27/1999 1743 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 48.88 48.55 50 ND 97.8 X 67-130 
0.7 R 30 

Chlorobenzene 46.92 47.40 50 ND 93.8 % 74-116 
1.0 R 30 

1,1-Dichloroethene 48.66 48.42 50 ND 97.3 % 51-141 
0.5 R 30 

Toluene 48.55 48.95 50 ND 97.1 X 75-114 
0.8 R 30 

Trichloroethene 49.03 49.77 50 ND 98.1 X 72-114 
1.5 R 30 

Test Method : EPA 8260B : 39039 Analyst...: weh 
Method Description.: Volatile Organic Compounds Units : ug/L 

Analyst...: weh 

MB Method Blank;: 04/27/1999 2354 

Parameter/Test Description 

[ipsp-Xylenes 
Dibromomethane 
tert-Butyl methyl ether (MTBE) 

QC Result QC Result True Value Orig. Value Calc. Result * Limits 

ND 
ND 
ND 
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* %=% REC, R=RPD, A=ABS Diff., D=X Diff. 

Tne analytic*, results, 

(•pressed represent the 

i-\ •>! e n eea' tx (-"-•> 

o» -nlafwmtttns contained n th* repon are based upon ^lormai-on end m*ier<*i supplied by tn* client for wn©** e-ciuswe and conl«3enl«l use irns repon has been made. The analytical resmis. or>nions or ml*'pr*ta Hons 

M*t?rnent ot Core Laboratories. Core Laboratories, however, males no warranty or representation, express or implied, ol any type, and expressry Osciaims same as 10 the prrxJuctiwity. proper operations or proMabteness ot 

^ a ^ o ^ r ^ v _ * ^ " y * ' " i - r ^ - ^ ^ , , - f . n»py- n u«ed or '*'->d noon ity a"v 'eaton whatsoever In. , 'eoon than not 0* 'erroducei. m wio-s or m pan miho-jt i n written approva' ot Co-* Laboratories 



C O R E LABORATORIES 

Q U A L I T Y 
Job Number.: 904337 

CONTROL R E S U L T S 
Report Date.: 05/06/99 

CUSTOMER: Marathon Oil Company PROJECT: MOC - Midland Groundwater ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

MB Method Blank 04/27/1999 2354 

Parameter/Test Description 

o-Xylene 
D i chIorodi fIuoromethane 
1.2- Dichlorobenzene 
Trichlorofluoromethane 
1,2,4-Trimethylbenzene 
1,4-Dichlorobenzene 
IsopropyIbenzene 
1.3- D i chIo robenzene 
Acrylonitrile 
Acrolein 
1,1,1,2-Tetrachloroethane 
1,2,3-Trichloropropane 
2-Chloroethylvinyl ether 
Bromobenzene 
Acetone 
Benzene 

lodichloromethane 
-.noform 

'Bromomethane 
2-Butanone 
Carbon disulfide 
Carbon tetrachloride 
D i bromochIoromethane 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
1.1- Dichloroethane 
1.2- Dichloroethane 
1.1- Dichloroethene 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
1.2- Dichloropropane 
c i s-1,3-D i chIoropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone (MIBK) 
Styrene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1.1.1- Trichloroethane 
1.1.2- Trichloroethane 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

QC Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

QC Result True Value Orig. Value Calc. Result * Limits 
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* '/.=% REC, R=RPD, A=ABS Diff., D=% Diff. 

Th« anarytcal results. ocNhtons ot mtrpretaiioni contained m inn reoort a ' * based upon «n'c*mation and matenal supplied by tna client fpr whose encKisn-e and confidential use this report has been mad*. Tn* ane.yi.caf lesuns, opmioni Of mte'O'ata (•on* 

•<pre**ed represent Ihe best f o m e n t of Cor* Laboratories. Co** Laboratories, however, makes no warranty or r«prirsentation. e.press or impi-ed. ol any type, and •iprntiy d sctan>s sam* as to tn* productrviiy. proper ooMtons or profitableness o* 

a " v °*- 9 " c o * ' v ° ' n # f mm*'*i p>rij*iv HV.II r , ,„ C O n^- , . , - , - , w c * such rpoori it used o* •e'-<*d upon for a"y >eason nnn soever Th>s leoon s">a» r-~- t-j. leproducM. <n w o e 0> m pat w input tn* wr,;i*n approval of Cor* laboratories 



C O R E LABORATORIES 

Q U A L I T Y 
Job Number.: 904337 

CONTROL R E S U L T S 
Report Date.: 05/06/99 

CUSTOMER: Marathon Oil Company PROJECT: MOC - Midland Groundwater ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

LCS Laboratory Control Sample CLPVOAMS2 04/28/1999 0024 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 49.51 50 99.0 X 67-130 
Chlorobenzene 48.37 50 96.7 X 74-116 
1,1-Dichloroethene 49.44 50 98.9 X 51-141 
Toluene 49.94 50 99.9 X 75-114 
Trichloroethene 50.31 50 100.6 X 72-114 

MS Matrix Spike CLPVOAMS2 904337-5 04/28/1999 0259 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limi ts 

Benzene 49.32 50 1 98.6 X 67-130 
Chlorobenzene 47.85 50 ND 95.7 X 74-116 
1,1-Dichloroethene 47.88 50 ND 95.8 X 51- 141 
Toluene 49.28 50 1 98.6 X 75-114 
Trichloroethene 49.66 50 ND 99.3 X 72-114 

MSD Matrix Spike Duplicate CLPV0AMS2 ;ii8|33|||||||||l 04/28/1999 0329 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 48.65 49.32 50 1 97.3 X 67-130 
1.4 R 30 

Chlorobenzene 47.18 47.85 50 ND 94.4 X 74-116 
1.4 R 30 

1,1-Dichloroethene 46.22 47.88 50 ND 92.4 % 51-141 1,1-Dichloroethene 
3.5 R 30 

Toluene 49.24 49.28 50 1 98.5 X 75-114 
0.1 R 30 

Trichloroethene 49.66 49.66 50 ND 99.3 X 72-114 
0.0 R 30 

Test Method : EPA 8260B : 39104 Analyst...: weh 
Method Description.: Volatile Organic Compounds : ug/L 

MB Method Blank 04/28/1999 1455 

Parameter/Test Description 

DichIorodifluoromethane 
Dibromomethane 
Bromobenzene 
1,2,3-Trichloropropane 
1.2- Dichlorobenzene 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
T>• ich Iorof luoromethane 

:hloroethylvinyl ether 
i,1,1,2-Tetrachloroethane 
m&p-Xylenes 
tert-Butyl methyl ether (MTBE) 

QC Result QC Result True Value Orig. Value Calc. Result * Limits 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
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* %=X REC, R=RPD, A=ABS Diff., D=X Diff. 

Tn* analytical leautts. opinion* or merpreteion* contained m inn report ar* oased upon inlormaiion and ma i * * * Supplied by in* chert lor whos* exclusive and conf.d*ni.*i us* H*s 'eoon has been maoe. Trt* analytical returns, opmioni or mer pr eta Hons 

tipretted r*pr**ent the best ludp/nent of Core Latwralonat, Core Laboratories, however, makes no warranty or representation, express or implied, of any t^pe. and expressly frsc'eims sam* at to in* productiv>ty. proper operations or provableness Ot 

a-» cas T j i a ' «••"»•„' p-.Tety nei' tv •.»•»•) •- r ^ ^ . . , ^ ^ . - n SJ;»I rer-ort .•> u^O" or i.pon ' c a"*y feasor wnaisoe»e' T^s 'CDCI tha" not be lecodjced. in wno'e or in pal . witvxrt ih* wriit*" approve* of Cor* Laboratories. 



C O R E LABORATORIES 

Q U A L I T Y 
Job Number.: 904337 

CONTROL R E S U L T S 
Report Date.: 05/06/99 

CUSTOMER: Marathon Oit Company PROJECT: MOC - Midland Groundwater ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

MB Method Blank 04/28/1999 1455 

Parameter/Test Description QC Result 

,-Xylene ND 
\crolein ND 
I,2,4-Trimethylbenzene ND 
!sopropyIbenzene ND 
\crylonitrile ND 
\cetone ND 
ienzene ND 
5 romodi chIoromethane ND 
3romoform ND 
3romomethane ND 
'-Butanone ND 
:arbon disulfide ND 
;arbon tetrachloride ND 
3 i bromochIoromethane ND 
:hIorobenzene ND 
Q\ Ioroethane ND 
Bk -oform ND 
PF. jromethane ND 
1,1-Dichloroethane ND 
1,2-Dichloroethane ND 
1,1-Dichloroethene ND 
trans-1,2-Dichloroethene ND 
cis-1,2-Dichloroethene ND 
1,2-DichIoropropane ND 
cis-1,3-Dichloropropene ND 
trans-1,3-Dichloropropene ND 
Ethylbenzene ND 
2-Hexanone ND 
Methylene chloride ND 
4-Methyl-2-pentanone (MIBK) ND 
Styrene ND 
1,1,2,2-Tetrachloroethane ND 
Tetrachloroethene ND 
Toluene ND 
1,1,1-Trichloroethane ND 
1,1,2-Trichloroethane ND 
Trichloroethene ND 
Vinyl acetate ND 
Vinyl chloride ND 
Xylenes (total) ND 

QC Result True Value Orig. Value Calc. Result * Limits 

LCS . Laboratory Control Sample CLPV0AMS2 04/28/1999 1527 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 48.25 50 96.5 % 67-130 
Chlorobenzene 49.03 50 98.1 7. 74-116 
1,1-Dichloroethene 46.32 50 92.6 % 51-141 
TnIuene 49.06 50 98.1 % 75-114 
m hloroethene 49.38 50 98.8 % 72-114 
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* '/.=% REC, R=RPD, A=ABS Diff., D=% Diff. 

The ana-ylca) resorts. oO"*0"» or interpretation* contained «. inn reoort a-a oased uoon information ano maienel Suopned by in* client tor whose exclusive ana eonlidem.*1 us* inn repon has been mad* Th* analytical r»sutls. opinions or mieior«i* lions 

••.pressed represent the best ,odomeni o( Core Laboratories. Cor* Laborator**. howevar, makes no warranty or representation, ••p'ess or impr-*d. ol any typ*. and •ip'vss-y disclaims sam* as to the prrjowctivity. proper operations or provableness o* 

—^2l^l!i^ilL^$^L£15l".^-'*'"^*w ! Q'Ofe^v. we 1 or " CP—"f-rjion wi" -v"te- w 'ppon is U S M ry >r e3 - ro" (?• any reason w"anoev*> m.s .eoon man not b* 'eoroducad m whew* or m pat. w.ihout tn* wtrtt*n approval ol Cor* Laboratories. 



C O R E LABORATORIES 

Job Number.: 904337 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 05/06/99 

CUSTOMER. Marathon Oil Company PROJECT: MOC - Midland Groundwater ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

MS Matrix Spike CLPV0AMS2 904358-2 04/28/1999 2140 

Parameter/Test Description 

Benzene 
Chlorobenzene 
1,1-Dichloroethene 
Toluene 
Trichloroethene 

Result QC Result True Value Orig. Value Calc. Result * Limits 

58.40 50 11.12 94.6 X 67-130 
47.10 50 ND 94.2 X 74-116 
44.98 50 ND 90.0 X 51-141 
75.66 50 28.91 93.5 X 75-114 
47.36 50 ND 94.7 X 72-114 

^HsDjlllllll Matrix Spike Duplicate CLPVOAMS2 904358-2 04/28/1999 2211 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 58.57 58.40 50 11.12 94.9 X 67-130 
0.3 R 30 

Chlorobenzene 47.11 47.10 50 ND 94.2 X 74-116 
0.0 R 30 

1,1-Dichloroethene 45.94 44.98 50 ND 91.9 X 51-141 1,1-Dichloroethene 
2.1 R 30 

a uene 76.49 75.66 50 28.91 95.2 X 75-114 
1.1 R 30 

Trichloroethene 47.50 47.36 50 ND 95.0 X 72-114 
0.3 R 30 

Method Description.: Volatile Organic Compounds 
: 39123 
ug/L 

Analyst.. .: weh 

:'
;MBlll|;i|i;!||:i Method Blank 04/28/1999 1155 

Parameter/Test Description QC Result 

m&p-Xylenes ND 
1,3-Dichlorobenzene ND 
1,4-Dichlorobenzene ND 
o-Xylene ND 
1,2,4-Trimethylbenzene ND 
Isopropylbenzene ND 
Dichlorodifluoromethane ND 
Dibromomethane ND 
Bromobenzene ND 
1,2,3-Trichloropropane ND 
1,1,1,2-Tetrachloroethane ND 
tert-Butyl methyl ether (MTBE) ND 
Acrylonitrile ND 
Acrolein ND 
2-Chloroethylvinyl ether ND 
T r i chIorofluoromethane ND 
1,2-Dichlorobenzene ND 
Acetone ND 
Renzene ND 

,modichloromethane ND 
„.omoform ND 
Bromomethane ND 
2-Butanone ND 

QC Result True Value Orig. Value Calc. Result * Limits 
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* X=X REC, R=RPD, A=ABS Diff., D=X Diff. 

Th* analytical results. or>non* or .nterprelstion* ronta-ned tn ir-t repon ar* based upon inhxrr»«ion and matenal SUDO~*O py the client lo* whose ewcius-v* and confidential use m.s report has been maoe. Tn* analytical r*suit». opinions o* •nivpreia lions 

expressed rwesent tne best wOarnent of Core Laboratories, Cor* Laboratories, however, males no warranty or represent a I on. * • press or implied, ol any typ*. and express* disclaims sam* at to the productivity, proper reparations or twoH*b>eness of 

_a2v£-J_c^5__£oa^_f *?• " , " p'creiy >n" or ' t i j r c ^ - . t c ».m wwic'i i x n rtcort n used or •e -»d uoon ior a-y reason wiaisoeve- Ttvt repon s*a': not be reproOirced. m whole or m pal . wmoui in* written a p c o s * of Cor* taboreiones 



C O R E LABORATORIES 

Q U A L I T Y C O N T R O L R E S U L T S 
Job Number.: 904337 Report Date.: 05/06/99 

CUSTOMER: Marathon Oil Company PROJECT: MOC - Midland Groundwater • ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

MB Method Blank 04/28/1999 1155 

Parameter/Test Description QC Result 

Carbon disulfide ND 
Carbon tetrachloride ND 
D i bromochIoromethane ND 
Chlorobenzene ND 
Chloroethane ND 
Chloroform ND 
Chloromethane ND 
1,1-Dichloroethane ND 
1,2-Dichloroethane ND 
1,1-Dichloroethene ND 
trans-1,2-Dichloroethene ND 
cis-1,2-Dichloroethene ND 
1,2-Dichloropropane ND 
cis-1,3-Dichloropropene ND 
trans-1,3-Dichloropropene ND 
Ethylbenzene ND 
''exanone ND 

f lylene chloride ND 
4-Methyl-2-pentanone (MIBK) ND 
Styrene ND 
1,1,2,2-Tetrachloroethane ND 
Tetrachloroethene ND 
Toluene ND 
1,1,1-Trichloroethane ND 
1,1,2-Trichloroethane ND 
Trichloroethene ND 
Vinyl acetate ND 
Vinyl chloride ND 
Xylenes (total) ND 

QC Result True Value Orig. Value Calc. Result * Limits 

LCS Laboratory Control Sample CLPV0AMS2 04/28/1999 1242 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limi ts 

Benzene 52.37 50 104.7 X 67- 130 
Chlorobenzene 50.95 50 101.9 X 74- 116 
1,1-D i chloroethene 54.66 50 109.3 X 51- 141 
Toluene 52.05 50 104.1 X 75- 114 
Trichloroethene 49.08 50 98.2 X 72- 114 

MS Matrix Spike CLPVOAMS2 904337-37 04/28/1999 1418 

Parameter/Test Description 

Benzene 
Chlorobenzene 
1,1-Dichloroethene 
.Toluene 

'chloroethene 

Result QC Result True Value Orig. Value Calc. Result * Limits 

53.14 50 1 106.3 X 67-130 
51.91 50 ND 103.8 X 74-116 
53.09 50 ND 106.2 % 51-141 
52.65 50 1 105.3 '/. 75-114 
51.18 50 ND 102.4 X 72-114 

Th* an*ry.tc»l results, c p r o n s or interrelations romarntM *• 

expressed represent tne Deal fuo^rvant rx cont Laooraio'* 
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* %=% REC, R=RPD, A=ABS D i f f . . D=% D i f f . 

* nated uoon mformation ary) material supplied by tha Ghent lor whose tscmsrve and cont.dent.af use trvt report hat been made The anayi>ca! results, opm.ons or interprets dons 

vjwever. makes no warranty pr representation, express or implied. Ot any type, end expressly disclaims same as lo tne p-oducitvity. proper operations or proM aniens i s ol 



C O R E LABORATORIES 

Q U A L I T Y 
Job Number.: 904337 

CONTROL R E S U L T S 
Report Date.: 05/06/99 

CUSTOMER: Marathon Ofl Company PROJECT: MOC - Midland Groundwater ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

MSD Matrix Spike Duplicate CLPV0AMS2 904337-37 04/28/1999 1449 

Parameter/Test Description QC Result QC Result True Value Orig Value Calc. Result * Limits 

Benzene 52.37 53.14 50 1 104.7 % 67-130 
1.5 R 30 

Chlorobenzene 51.93 51.91 50 ND 103.9 % 74-116 
0.0 R 30 

1,1-Dichloroethene 52.69 53.09 50 ND 105.4 % 51-141 
0.8 R 30 

Toluene 52.49 52.65 50 1 105.0 % 75-114 
0.3 R 30 

Trichloroethene 51.62 51.18 50 ND 103.2 % 72-114 
0.9 R 30 

Test Method : EPA 8260B 
Method Description.: Volatile Organic Compounds ..: 

39127 
ug/L 

Analyst.. : weh 

Method Blank 04/29/1999 0352 

Parameter/Test Description QC Result 

1,4-Dichlorobenzene ND 
1,3-Dichlorobenzene ND 
1,2-D i ch I orobenzene ND 
o-Xylene ND 
1,2,4-Trimethylbenzene ND 
IsopropyI benzene ND 
tert-Butyl methyl ether (MTBE) ND 
Djchlorodifluoromethane ND 
m&p-Xylenes ND 
Dibromomethane ND 
Acrolein ND 
Bromobenzene ND 
TrichIorofluoromethane ND 
2-Chloroethylvinyl ether ND 
1,2,3-Trichloropropane ND 
1,1,1,2-Tetrachloroethane ND 
Acrylonitrile ND 
Acetone ND 
Benzene ND 
Bromodichloromethane ND 
Bromoform ND 
Bromomethane ND 
2-Butanone ND 
Carbon disulfide ND 
Carbon tetrachloride ND 
D i bromochIoromethane ND 
Chlorobenzene ND 
Chloroethane ND 
Chloroform ND 
Xhloromethane ND 
\ '-Dichloroethane ND 
V .-Dichloroethane !iD 
1,1-Dichloroethene ND 
trans-1,2-Dichloroethene ND 

QC Result True Value Orig. Value Calc. Result * Limits 

The analytical results, opmwna or inie'P'eijji.orrj coma^eo n 

expressed represent i n * Oe»i ludgmeni of Core labora tory 
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d upon •niormaiion and material supplied by tne ci-eni lot whose exclusive and conf.oeniial use lhis <epon has been maoe The anavtca' results, oo ini on* or mte-preta tons 

never, makes no warranty or representation, amy ess o> imphed. ot any type, and expressly O'SCta'ms same as to the product-Vity. proper ooe* * ' < • " ! or provableness of 



C O R E LABORATORIES 

Q U A L I T Y 
Job Number.: 904337 

CONTROL R E S U L T S 
Report Date.: 05/06/99 

CUSTOMER: M< irathon Oil Company PROJECT: MOC - Midland Groundwater ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

MB Method Blank 04/29/1999 0352 

Parameter/Test Description QC Result 

cis-1,2-Dichloroethene ND 
1,2-DichIoropropane ND 
cis-1,3-Dichloropropene ND 
trans-1,3-Dichloropropene ND 
Ethylbenzene ND 
2-Hexanone ND 
Methylene chloride ND 
4-Methyl-2-pentanone (MIBK) ND 
Styrene ND 
1,1,2,2-Tetrachloroethane ND 
Tetrachloroethene ND 
Toluene ND 
1,1,1-Trichloroethane ND 
1,1,2-Trichloroethane ND 
Trichloroethene ND 
Vinyl acetate NO 
k" ̂ yl chloride ND 
f >nes (total) ND 

QC Result True Value Orig. Value Calc. Result * Limits 

LCS Laboratory Control Sample CLPV0AMS2 04/29/1999 0424 

Parameter/Test Description 

Benzene 
Chlorobenzene 
1,1-Dichloroethene 
Toluene 
Trichloroethene 

Result QC Result True Value Orig. Value Calc. Result * Limits 

47.72 50 95.4 X 67-130 
48.27 50 96.5 % 74-116 
45.84 50 91.7 •/. 51-141 
47.83 50 95.7 % 75-114 
47.53 50 95.1 •/. 72-114 

MS Matrix Spike CLPVOAMS2 S/>WiA££i££M, 04/29/1999 0526 

Parameter/Test Description 

Benzene 
Chlorobenzene 
1,1-Dichloroethene 
Toluene 
Trichloroethene 

Result QC Result True Value Orig. Value Calc. Result * Limits 

47.85 50 ND 95.7 X 67-130 
47.78 50 ND 95.6 X 74-116 
46.94 50 ND 93.9 X- 51-141 
48.21 50 ND 96.4 X 75-114 
47.81 50 ND 95.6 X 72-114 

MSD Matrix Spike Duplicate 904269-1 !fbi|::!!!!ill|i;!! 04/29/1999 0557 

Parameter/Test Description 

Benzene 

Chlorobenzene 

•"-Dichloroethene 

Toluene 

Result QC Result True Value Orig. Value Calc. Result * Limits 

49.33 47.85 50 ND 98.7 X 67-130 
3.0 R 30 

48.85 47.78 50 ND 97.7 X 74-116 
2.2 R 30 

45.96 46.94 50 ND 91.9 X 51-141 
2.1 R 30 

49.08 48.21 50 ND 98.2 X 75-114 
1.8 R 30 

Tn* anarytical results, op-norm ot •nterpr*taiion* c o - i f a "<n 

c w w i M represent i n * best judgment ol C o * UOc*ato-

Page 52 
* %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 

»:* based upon information and maier-ai supplied oy in* cueni ior whose •iciuaiv* and conf-o*nt,*i use ini* reoort has been maOe. The analytical 'esuits. opirwons or interpret* t o n * 

however, m*«es no warranty or representation, eipisss or implied. Of *ny Woe, ano *xpr**sry disclaims tarn* as 10 tn* oroduclrvrty, proper operations or prof'tapieness o* 

- - - - r o n is mea or 'e'.*a upon i f * ^ reason whatsoever- Th,s reoort sna" noi oe reproduced, whole or •« part, w ihoui tne wrmen approval of Core Laboratories. 



C O R E LABORATORIES 

Job Number.: 904337 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 05/06/99 

CUSTOMER: Marathon Oil Company PROJECT: HOC - Midland Groundwater ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

MSD Matrix Spike Duplicate CLPVOAMS2 904269-1 l l l l l l l l l l l l i 04/29/1999 0557 

Parameter/Test Description 

Trichloroethene 

QC Result 

49.52 

QC Result 

47.81 

True Value Orig. Value Calc. Result * Limits 

50 ND 99.0 
3.5 

% 72-114 
R 30 

EPA 8260B : 39196 Analyst...: weh 
Method Description.: Volatile Organic Compounds : ug/L 

Method Blank 04/29/1999 1426 

Parameter/Test Description QC Result 

m&p-Xylenes ND 
1,2-Dichlorobenzene ND 
Dibromomethane ND 
Bromobenzene ND 
L' "-Dichlorobenzene ND 
' -Dichlorobenzene ND 
1,2,3-Trichloropropane ND 
Dichlorodifluoromethane ND 
1,1,1,2-Tetrachloroethane ND 
o-Xylene ND 
1,2,4-Trimethylbenzene ND 
IsopropyIbenzene ND 
Trichlorofluoromethane ND 
2-Chloroethylvinyl ether ND 
tert-Butyl methyl ether (MTBE) ND 
Acrylonitrile ND 
Acrolein ND 
Acetone ND 
Benzene ND 
Bromodichloromethane ND 
Bromoform ND 
Bromomethane ND 
2-Butanone ND 
Carbon disulfide ND 
Carbon tetrachloride ND 
D i bromochIoromethane ND 
Chlorobenzene ND 
Chloroethane ND 
Chloroform ND 
Chloromethane ND 
1,1-Dichloroethane ND 
1,2-Dichloroethane ND 
1,1-Dichloroethene ND 
trans-1,2-Dichloroethene ND 
cis-1,2-Dichloroethene ND 
1,2-DichIoropropane ND 
cis-1,3-Dichloropropene ND 
trans-1,3-Dichloropropene ND 
'lylbenzene ND 
Hexanone SD 

Methylene chloride ND 
4-Methyl-2-pentanone (MIBK) ND 

QC Result True Value Orig. Value Calc. Result * Limits 

Th* erwryical te*ufls. opifwna or merpfetations coniamM) w 

expressed '*pre*ent me be*' tuo^ment ot Core LaOoatc 

a-v e«'. aat. ccat f o'"e< f-n*rei , cooe t v , w*'< r- r-> 
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* %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 

a Based upon information and mater* (uppbed By dent tar whose exclusive and confidential use lhis 'eport has been maoe. The analytical result*, opinons or *iierp'»ta tons 

•1 however, makes no warranty or representation, express or implied, of any type, and expressly disclaims same as to the productivity, proper operations ot profitableness of 

• ch report is used or tet*d uoon tor a-iy reason whatsoever This report *nafl not be reproduced, m whott or in pan. » input i n * written approval ol Cor* Laboratories. 



C O R E LABORATORIES 

Q U A L I T Y C O N T R O L R E S U L T S 
Job Number.: 904337 Report Date.: 05/06/99 

CUSTOMER: Marathon Oil Company PROJECT: MOC - Midland Groundwater ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

MB Method Blank 04/29/1999 1426 

Parameter/Test Description QC Result 

Styrene ND 
1,1,2,2-Tetrachloroethane ND 
Tetrachloroethene ND 
Toluene ND 
1.1.1- Trichloroethane ND 
1.1.2- Trichloroethane ND 
Trichloroethene ND 
Vinyl acetate ND 
Vinyl chloride ND 
Xylenes (total) ND 

QC Result True Value Orig. Value Calc. Result * Limits 

LCS Laboratory Control Sample CLPVOAMS2 04/29/1999 1457 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

'.ene 47.27 50 94.5 X 67-130 
jrobenzene 48.29 50 96.6 X 74-116 

1,1-Dichloroethene 43.38 50 86.8 x 51-141 
Toluene 48.30 50 96.6 x 75-114 
Trichloroethene 48.42 50 96.8 x 72-114 

MS Matrix Spike 904269-2 04/29/1999 1600 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 47.27 50 ND 94.5 •/. 67-130 
Chlorobenzene 48.35 50 ND 96.7 % 74-116 
1,1-Dichloroethene 43.29 50 ND 86.6 % 51-141 
Toluene 48.50 50 ND 97.0 X 75-114 
Trichloroethene 48.47 50 ND 96.9 •/. 72-114 

MSD Matrix Spike Duplicate CLPV0AMS2 
:|;;|oi26||i||l||| li|6|lf|;|i:|:|||:|||;: 04/29/1999 1631 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 46.87 47.27 50 ND 93.7 X 67-130 
0.8 R 30 

Chlorobenzene 48.20 48.35 50 ND 96.4 X 74-116 
0.3 R 30 

1,1-Dichloroethene 40.97 43.29 50 ND 81.9 */. 51-141 1,1-Dichloroethene 
5.5 R 30 

Toluene 48.76 48.50 50 ND 97.5 •/. 75-114 
0.5 R 30 

Trichloroethene 48.57 48.47 50 ND 97.1 X 72-114 
0.2 R 30 
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* %=X REC, R=RPD, A=ABS Diff., D=X Diff. 

The analytic* retufia. opinions c* «Merpretatj©ns contameo r- •- . U 9 t * * * a X 1 0 0 r , information ana material suppbed Dy in t Client tor whose exclusive ana comment * use 1*1 report na* bean maoe. The anaV-cal results, opinions or mi *Vpr»ta lions 

expressed represent the Deal rudoment pf Core LaOcaio .,. howewer. make* no warranty or representation, express or rmpi-ed. o< any type, and >xpte*s>y disclaims same at to the productivity, proper operations or profileoteness ot 

Jj fcf lhssst ts isMsssisst t t ta is^^ T f r * ' * w i snaM not taa reproduced, m whg'e or r. part, w.ihoui the written a p p e a l ol Cor* Laboratories 



C O R E LABORATORIES 

Q U A L I T Y 
Job Number.: 904337 

CONTROL R E S U L T S 
Report Date.: 05/06/99 

CUSTOMER: Marathon Oft Company PROJECT: MOC - Midland Groundwater ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

EPA 8260B : 39279 Analyst...: weh 
Method Description.: Volatile Organic Compounds : ug/L 

Analyst...: weh 

MB Method Blank 04/30/1999 0358 

Parameter/Test Description QC Result 

1,4-Dichlorobenzene ND 
1,3-Dichlorobenzene ND 
1,2-Dichlorobenzene ND 
2-Chloroethylvinyl ether ND 
Trichlorofluoromethane ND 
Acrolein ND 
Acrylonitri le ND 
1,2,4-Trimethylbenzene ND 
o-Xylene ND 
tert-Butyl methyl ether (MTBE) ND 
1,1,1,2-Tetrachloroethane ND 
1,2,3-Trichloropropane ND 
| lobenzene ND 
I .omomethane ND 
Dichlorodifluoromethane ND 
m&p-Xylenes ND 
IsopropyIbenzene ND 
Acetone ND 
Benzene ND 
8romodi chIoromethane ND 
Bromoform ND 
Bromomethane ND 
2-Butanone ND 
Carbon disulfide ND 
Carbon tetrachloride ND 
D i bromochIoromethane ND 
Chlorobenzene ND 
Chloroethane ND 
Chloroform ND 
Chloromethane ND 
1,1-Dichloroethane ND 
1,2-Dichloroethane ND 
1,1-Dichloroethene ND 
trans-1,2-D i chloroethene ND 
cis-1,2-Dichloroethene ND 
1,2-Dichloropropane ND 
cis-1,3-Dichloropropene ND 
trans-1,3-Dichloropropene ND 
Ethylbenzene ND 
2-Hexanone ND 
Methylene chloride ND 
4-Methyt-2-pentanone (MIBK) ND 
Styrene ND 
1,1,2,2-Tetrachloroethane ND 
Tetrachloroethene ND 
Toluene ND 

,1-Trichloroethane ND 
., ,,2-Trichloroethane HO 
Trichloroethene ND 
Vinyl acetate ND 

QC Result True Value Orig. Value Calc. Result * Limits 

The analytical reiufla. Dpm>ona or tnierpr** ations contained m 

expressed represent the besi tudgmant ot Cor* L*Oor«to"*i 
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'/.=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 

O upon information and mater * t u o O M by tn* client tc* who** *xclu*we and confidential ute inn repon has been mad*. Th* analytical rtsuils. opinions ox mie-preta tion* 

-*»v*r, makes no warranty or representation, no*es t or implied, of any typ*. and expressly disclaims same as to th* productivity. p'op*f opcation* or profitableness of 



C O R E LABORATORIES 

Job Number.: 904337 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 05/06/99 

CUSTOMER: Hi arathon Oit Company PROJECT: MOC - Midland Groundwater ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

MB Method Blank 04/30/1999 0358 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

/inyl chloride 
<ylenes (total) 

ND 
ND 

;;;Lcsji|!!l!l: 
Laboratory Control Sample CLPVOAMS2 04/30/1999 0429 

Parameter/Test Description 

3enzene 
Chlorobenzene 
1,1-Dichloroethene 
Toluene 
Trichloroethene 

QC Result 

48.22 
48.93 
42.04 
49.02 
48.08 

QC Result True Value Orig. Value Calc. Result * Limits 

50 96.4 X 67-130 
50 97.9 X 74-116 
50 84.1 X 51-141 
50 98.0 % 75-114 
50 96.2 % 72-114 

i 
MS Matrix Spike CLPV0AMS2 904291-1 10 04/30/199? 0531 

Parameter/Test Description 

Benzene 
Chlorobenzene 
1,1-Dichloroethene 
Toluene 
Trichloroethene 

QC Result QC Result True Value Orig. Value Calc. Result * Limits 

46.36 50 ND 92.7 % 67-130 
47.09 50 ND 94.2 % 74-116 
42.14 50 ND 84.3 X 51-141 
47.68 50 ND 95.4 X 75-114 
46.60 50 ND 93.2 X 72-114 

;::MSD||i;:||||:i: Matrix Spike Duplicate CLPV0AMS2 !$0429T^ :l̂ 01Ill!:̂ lllllllllt 04/30/1999 0602 
Parameter/Test Description 

Benzene 

Chlorobenzene 

1,1-Dichloroethene 

Toluene 

Trichloroethene 

Result QC Result True Value Orig. Value Calc. Result * Limits 

47.90 46.36 50 ND 95.8 X 67-130 
3.3 R 30 

47.75 47.09 50 ND 95.5 X 74-116 
1.4 R 30 

42.52 42.14 50 ND 85.0 X 51-141 
0.9 R 30 

48.52 47.68 50 ND 97.0 % 75-114 
1.7 R 30 

47.56 46.60 50 ND 95.1 X 72-114 
2.0 R 30 

: 39369 Analyst.. : weh 
Method Description.: Volatile Organic Compounds : ug/L 

Analyst.. 

MB Method Blank 05/03/1999 1009 

Parameter/Test Description 

' Dichlorobenzene 
Xylenes 

1,4-Dichlorobenzene 
o-Xylene 

QC Result 

ND 

m 
ND 
ND 

QC Result True Value Orig. Value Calc. Result * Limits 

The analytical resutte. optmona or everoretationa contanea rr 

expressed represent ine best tuogment ot Core Laboratory-

a-»v o-i. gas caa' or nt*e« mm***! nrope*tv. WP» ••• 
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* %=% REC, R=RPD, A=ABS D i f f . , D=X D i f f . 

d upon *iiormaiion and malarial supplied by lhe client ior whose exclusive eno confidential use this report has been made. Th* aneiylical results, opm-ons or mt*rpi*ia tion* 

now*v*». mai** no warranty or representation, express or implied, o' any typ*. and •xpf**sry disclaims sam* as 10 the productivity, proper operations or profitableness oi 

•nort t used or re' ed upon 'or a^y reason whatsoever THS report sha" noi p* •ep-odjced. >n whole or m part. wf*om the wnnen approval ol Core Laboratori**. 



• 
C O R E LABORATORIES 

Q U A L I T Y 
Job Number.: 904337 

CONTROL R E S U L T S 
Report Date.: 05/06/99 

CUSTOMER: Marathon Oil Company PROJECT: MOC - Midland Groundwater ATTN: Mr. Paul Peacock.. 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

MB Method Blank 05/03/1999 1009 

Parameter/Test Description QC Result 

1,2,4-Trimethylbenzene ND 
Isopropylbenzene ND 
D i chIorodi fIuoromethane ND 
Dibromomethane ND 
Bromobenzene ND 
1,2,3-Trichloropropane ND 
1,1,1,2-Tetrachloroethane ND 
tert-Butyl methyl ether (MTBE) ND 
Acrylonitrile ND 
Acrolein ND 
2-Chloroethylvinyl ether ND 
1,2-DichIorobenzene ND 
Trichlorofluoromethane ND 
Acetone ND 
Benzene ND 
Bromodichloromethane ND 
" -rnoform ND 
I .nomethane ND 
2-Butanone ND 
Carbon disulfide ND 
Carbon tetrachloride ND 
Dibromochloromethane ND 
Chlorobenzene ND 
Chloroethane ND 
Chloroform ND 
Chloromethane ND 
1,1-Dichloroethane ND 
1,2-Dichloroethane ND 
1,1-Dichloroethene ND 
trans-1,2-Dichloroethene ND 
cis-1,2-Dichloroethene ND 
1,2-DichIoropropane ND 
cis-1,3-Dichloropropene ND 
trans-1,3-Dichloropropene ND 
Ethylbenzene ND 
2-Hexanone ND 
Methylene chloride ND 
4-Methyl-2-pentanone (MIBK) ND 
Styrene ND 
1,1,2,2-Tetrachloroethane ND 
Tetrachloroethene ND 
Toluene ND 
1,1,1-Trichloroethane ND 
1,1,2-Trichloroethane ND 
Trichloroethene ND 
Vinyl acetate ND 
Vinyl chloride ND 
Xylenes (total) ND 

QC Result True Value Orig. Value Calc. Result * Limits 
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* %=% REC, R=RPD, A=ABS Diff., D=X Diff. 

The •ne'yiicai results, opinions of interpretations contameo m ti i •toer »•» based uoon nlorm*tion ana maieoeJ supplied oy the client for whose e»ciunve ana confidential uae th.s repon has been made. The analytical results, opinions or interpret* Hons 

expressed represent lhe beat judgment of Cor* Laboratone* , however, makes no warranty or representation, express or impi-*d. of any type, ana cipressty disclaims sam* as to th* prpouctrvity. proper operations or profitableness ol 

a"v on. gas, coal or Qf-v m-n*rai prpp»riy. well or tan- r*rxyt is used or r*'^o uoon tor am, reason whatsoever Tn.s repon sha" not he 'eproOuceO. m wno^ or m pan. without th* written approval ol Core laboratories. 



C O R E LABORATORIES 

Job Number.: 904337 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 05/06/99 

CUSTOMER: Marathon OH Company PROJECT: MOC - Midland Groundwater ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

LCS Laboratory Control Sample CLPVOAMS2 05/03/1999 1040 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 44.30 50 88.6 X 67-130 
Chlorobenzene 46.52 50 93.0 X 74-116 
1,1-Dichloroethene 36.53 50 73.1 X 51-141 
Toluene 47.38 50 94.8 X 75-114 
Trichloroethene 49.48 50 99.0 X 72-114 

Matrix Spike CLPV0AMS2 904488-1 05/03/1999 1142 

Parameter/Test Description QC Result QC Result True Value Orig . Value Calc. Result * Limits 

Benzene 44.26 50 ND 88.5 X 67-130 
Chlorobenzene 47.11 50 ND 94.2 X 74-116 
1,1-Dichloroethene 35.50 50 ND 71.0 X 51-141 
Toluene 47.09 50 ND 94.2 X 75-114 
Trichloroethene 

i 
49.67 50 ND 99.3 X 72-114 

MSD Matrix Spike Duplicate CLPV0AMS2 904488-1 05/03/1999 1214 

Parameter/Test Description QC Result QC Result True Value Orig . Value Calc. Result * Limits 

Benzene 44.08 44.26 50 ND 88.2 X 67-130 
0.4 R 30 

Chlorobenzene 46.52 47.11 50 ND 93.0 X 74-116 
1.3 R 30 

1,1-Dichloroethene 35.03 35.50 50 ND 70.1 X 51-141 
1.3 R 30 

Toluene 46.99 47.09 50 ND 94.0 X 75-114 
0.2 R 30 

Trichloroethene 48.83 49.67 50 ND 97.7 X 72-114 
1.7 R 30 

ft 
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* %=X REC, R=RPD, A=ABS D i f f . , D=X D i f f . 

^ * eneryteei results, contorts cx mt*fi>*iations contained « f*onn oased upon mlormation and matenal supplied oy tne C*ent lot wnosa enctuswe and contioent.ai use this report has been made. The *narylic*< lesuiis. opinions or interpretations 

expressed recesent (he best (uOorneni of Cor* Utfsoratone- - however, makes no warranty or represent at ion. * morass ot implied, of any type, end •irrsssiy disclaims sam* as to th* productivity, proper operations or profitableness ol 

^ • i — ^ - • ,r » • ^h -»rvwt.« o« r»' r-tt uoon tor a"v r»a«on whatsoever th.s report sha1' not c# ren-oa-jcW. m whoi* or m pan. w.thout th« written approval Of Co'* Laborttpres. 



C O R E LABORATORIES 

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 904337 Report Date.: 05/06/99 

CUSTOMER: Marathon O i l Company PROJECT: HOC - Midland Groundwater ATTN: Mr. Paul Peacock 

. . . : Vo la t i l e Organic Compounds 
Method Code . . . : 826TCL 

Surrogate Units 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID Matrix QC Type D i l u t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 49.17 50.00 98.3 76-120 04/27/1999 0940 
LCS 48.77 50.00 97.5 76-120 04/27/1999 1011 

904171-1 10 49.28 50.00 98.6 76-120 04/27/1999 1156 
904212-4 Oi l 10000 48.71 50.00 97.4 80-120 04/27/1999 1227 
904249-1 200 48.54 50.00 97.1 76-120 04/27/1999 1329 
904250-1 200 48.60 50.00 97.2 76-120 04/27/1999 1400 
904299-1 200 49.40 50.00 98.8 76-120 04/27/1999 1431 
904337-4 48.79 50.00 97.6 76-120 04/27/1999 1642 
904337-4 MS 48.21 50.00 96.4 76-120 04/27/1999 1713 
904337-4 MSD 48.85 50.00 97.7 76-120 04/27/1999 1743 
"^4211-5 40000 48.47 50.00 96.9 76-120 04/27/1999 2018 

Surrogate Units 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type D i lu t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 50.49 50.00 101.0 85-115 04/27/1999 0940 
LCS 50.10 50.00 100.2 85-115 04/27/1999 1011 

904171-1 10 50.55 50.00 101.1 85-115 04/27/1999 1156 
904212-4 Oi l 10000 50.73 50.00 101.5 85-110 04/27/1999 1227 
904249-1 200 50.37 50.00 100.7 85-115 04/27/1999 1329 
904250-1 200 49.68 50.00 99.4 85-115 04/27/1999 1400 
904299-1 200 50.02 50.00 100.0 85-115 04/27/1999 1431 
904337-4 50.02 50.00 100.0 85-115 04/27/1999 1642 
904337-4 MS 50.71 50.00 101.4 85-115 04/27/1999 1713 
904337-4 MSD 49.92 50.00 99.8 85-115 04/27/1999 1743 
904211-5 40000 49.71 50.00 99.4 85-115 04/27/1999 2018 

Surrogate 

Toluene-d8 ug/L 

Lab ID Matrix QC Type D i lu t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 50.11 50.00 100.2 85-112 04/27/1999 0940 
LCS 49.86 50.00 99.7 85-112 04/27/1999 1011 

904171-1 10 50.62 50.00 101.2 85-112 04/27/1999 1156 
904212-4 Oi l 10000 51.06 50.00 102.1 85-112 04/27/1999 1227 

14249-1 200 50.39 50.00 100.8 85-112 04/27/1999 1329 
,4250-1 200 50.16 50.00 100.3 85-112 04/27/1999 1400 

904299-1 200 50.27 50.00 100.5 85-112 04/27/1999 1431 
904337-4 50.11 50.00 100.2 85-112 04/27/1999 1642 
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« oased uoon information and mate'uw supplied by lhe den t I Of whose e»dusve and confidence! us* m>s repon has oeen maoa. The analytical resets, opinions or interprets ions 
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C O R E LABORATORIES 

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 904337 Report Date.: 05/06/99 

CUSTOMER: Marathon OiI Company PROJECT: MOC - Midland Groundwater ATTN: Mr. Paul Peacock 

Surrogate Units 

ToIuene-d8 ug/L 

Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date 

904337-4 MS 49.83 50.00 99.7 85- 112 04/27/1999 1713 
904337-4 MSD 50.48 50.00 101.0 85- 112 04/27/1999 1743 
904211-5 40000 50.58 50.00 101.2 85- 112 04/27/1999 2018 

..: Volatile Organic Compounds • 39039 
...: 826TCL Analyst. 

Surrogate Units 

Percent Recovery Limits 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Percent Recovery Limits | <j ID Matrix QC Type Dilution Result True Value Percent Recovery Limits 

MB 48.12 50.00 96.2 76-120 
LCS 47.25 50.00 94.5 76-120 

904337-2 48.41 50.00 96.8 76-120 
904337-41 48.25 50.00 96.5 76-120 
904337-3 47.39 50.00 94.8 76-120 
904337-5 48.38 50.00 96.8 76-120 
904337-5 MS 47.78 50.00 95.6 76-120 
904337-5 MSD 49.70 50.00 99.4 76-120 
904337-6 49.82 50.00 99.6 76-120 
904337-8 49.13 50.00 98.3 76-120 
904337-9 50.23 50.00 100.5 76-120 
904337-10 49.60 50.00 99.2 76-120 
904337-14 48.44 50.00 96.9 76-120 
904337-15 48.34 50.00 96.7 76-120 
904337-16 47.16 50.00 94.3 76-120 
904337-18 49.03 50.00 98.1 76-120 
904337-25 48.41 50.00 96.8 76-120 
904337-27 48.14 50.00 96.3 76-120 
904337-29 48.29 50.00 96.6 76-120 

Flag Date Time 

04/27/1999 2354 
04/28/1999 0024 
04/28/1999 0055 
04/28/1999 0126 
04/28/1999 0157 
04/28/1999 0228 
04/28/1999 0259 
04/28/1999 0329 
04/28/1999 0400 
04/28/1999 0431 
04/28/1999 0502 
04/28/1999 0533 
04/28/1999 0604 
04/28/1999 0635 
04/28/1999 0705 
04/28/1999 0736 
04/28/1999 0807 
04/28/1999 0838 
04/28/1999 0909 

Surrogate Units 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Ftag Date Time 

MB 49.73 50.00 99.5 85-115 04/27/1999 2354 
LCS 49.56 50.00 99.1 85-115 04/28/1999 0024 

904337-2 50.19 50.00 100.4 85-115 04/28/1999 0055 
904337-41 50.00 50.00 100.0 85-115 04/28/1999 0126 
\337-3 50.65 50.00 101.3 85-115 04/28/1999 0157 
4337-5 50.22 50.00 100.4 85-115 04/28/1999 0228 

904337-5 MS 49.17 50.00 98.3 85-115 04/28/1999 0259 
904337-5 MSD 49.39 50.00 98.8 85-115 04/28/1999 0329 
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The analytical n i u i i i , opnntonj p> im»«piti*lort» contanaa m :*>•• 
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• - - -st • - • p>e»*4 uoon miotmalion ana m a i * - * supplied by ine d<em 'or whose e*dus>ve ano cont.oentia1 <J*» l h l * 'eoort has been maoa. Th* *r\aiy\>c*i mut ts . oo*n«ons o< mie'O'eU tion* 

*eve*. manes no warranty of 'ep-eseniaton. t«c ess or implied, ot any t t pe. ana excess* Oiscia^ms same as to in* o-ofluct'vity. prooet ope-at-ons ot proMabieness ol 



C O R E L A B O R A T O R I E S 

Job Number.: 904337 
S U R R O G A T E R E C O V E R I E S R E P O R T 

Report Date. : 05/06/99 

CUSTOMER: Marathon O i l Company PROJECT: MOC - Midland Groundwater ATTN: Mr. Paul Peacock. 

Surrogate Units 

BFB (Surrogate) ug/L 

Lab ID Matr ix QC Type D i lu t ion Result 

904337-6 50.00 
904337-8 50.03 
904337-9 49.99 
904337-10 49.47 
904337-14 49.74 
904337-15 50.00 
904337-16 50.58 
904337-18 50.31 
904337-25 49.73 
904337-27 49.71 
904337-29 50.48 

j Surrogate Units 

I .oluene-d8 ug/L 

Lab ID Matr ix QC Type D i lu t ion Result 

MB 49.78 
LCS 49.91 

904337-2 50.16 
904337-41 50.08 
904337-3 50.19 
904337-5 50.49 
904337-5 MS 49.85 
904337-5 MSD 50.08 
904337-6 50.39 
904337-8 50.29 
904337-9 50.46 
904337-10 50.21 
904337-14 50.36 
904337-15 50.32 
904337-16 49.87 
904337-18 50.67 
904337-25 50.15 
904337-27 50.36 
904337-29 50.43 

True Value Percent Recovery Limits Flag Date Time 

50.00 100.0 85-115 04/28/1999 0400 
50.00 100.1 85-115 04/28/1999 0431 
50.00 100.0 85-115 04/28/1999 0502 
50.00 98.9 85-115 04/28/1999 0533 
50.00 99.5 85-115 04/28/1999 0604 
50.00 100.0 85-115 04/28/1999 0635 
50.00 101.2 85-115 04/28/1999 0705 
50.00 100.6 85-115 04/28/1999 0736 
50.00 99.5 85-115 04/28/1999 0807 
50.00 99.4 85-115 04/28/1999 0838 
50.00 101.0 85-115 04/28/1999 0909 

True Value Percent Recovery Limits Flag Date Time 

50.00 99.6 85-112 04/27/1999 2354 
50.00 99.8 85-112 04/28/1999 0024 
50.00 100.3 85-112 04/28/1999 0055 
50.00 100.2 85-112 04/28/1999 0126 
50.00 100.4 85-112 04/28/1999 0157 
50.00 101.0 85-112 04/28/1999 0228 
50.00 99.7 85-112 04/28/1999 0259 
50.00 100.2 85-112 04/28/1999 0329 
50.00 100.8 85-112 04/28/1999 0400 
50.00 100.6 85-112 04/28/1999 0431 
50.00 100.9 85-112 04/28/1999 0502 
50.00 100.4 85-112 04/28/1999 0533 
50.00 100.7 85-112 04/28/1999 0604 
50.00 100.6 85-112 04/28/1999 0635 
50.00 99.7 85-112 04/28/1999 0705 
50.00 101.3 85-112 04/28/1999 0736 
50.00 100.3 85-112 04/28/1999 0807 
50.00 100.7 85-112 04/28/1999 0838 
50.00 100.9 85-112 04/28/1999 0909 
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C O R E LABORATORIES 

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 904337 Report Date.: 05/06/99 

CUSTOMER: Marathon O i l Company PROJECT: MOC - Midland Groundwater ATTN: Mr. Paul Peacock 

. . . : V o l a t i l e Organic Compounds 

. . . : 826TCL 

Surrogate Units 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID Matr ix QC Type D i l u t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 48.19 50.00 96.4 76-120 04/28/1999 1455 
LCS 49.48 50.00 99.0 76-120 04/28/1999 1527 

904211-1 10000 49.29 50.00 98.6 76-120 04/28/1999 1629 
904211-2 500 48.68 50.00 97.4 76-120 04/28/1999 1700 
904211-3 200 49.55 50.00 99.1 76-120 04/28/1999 1731 
904211-4 200 49.30 50.00 98.6 76-120 04/28/1999 1802 
904206-2 Oi l 10000 48.91 50.00 97.8 80-120 04/28/1999 1935 
904358-2 46.89 50.00 93.8 76-120 04/28/1999 2037 
904358-1 48.86 50.00 97.7 76-120 04/28/1999 2108 
904358-2 MS 50.34 50.00 100.7 76-120 04/28/1999 2140 

'4358-2 MSD 49.33 50.00 98.7 76-120 04/28/1999 2211 
4349-1 200 49.74 50;00 99.5 76-120 04/28/1999 2242 

904337-31 49.65 50.00 99.3 76-120 04/28/1999 2313 
904337-32 50.09 50.00 100.2 76-120 04/28/1999 2344 
904337-33 48.91 50.00 97.8 76-120 04/29/1999 0016 
904337-34 49.54 50.00 99.1 76-120 04/29/1999 0047 

Surrogate Units 

BFB (Surrogate) ug/L 

Lab ID Matr ix QC Type D i lu t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 50.13 50.00 100.3 85-115 04/28/1999 1455 
LCS 50.24 50.00 100.5 85-115 04/28/1999 1527 

904211-1 10000 50.34 50.00 100.7 85-115 04/28/1999 1629 
904211-2 500 50.04 50.00 100.1 85-115 04/28/1999 1700 
904211-3 200 49.51 50.00 99.0 85-115 04/28/1999 1731 
904211-4 200 49.17 50.00 98.3 85-115 04/28/1999 1802 
904206-2 Oi l 10000 50.20 50.00 100.4 85-110 04/28/1999 1935 
904358-2 51.93 50.00 103.9 85-115 04/28/1999 2037 
904358-1 51.54 50.00 103.1 85-115 04/28/1999 2108 
904358-2 MS 50.90 50.00 101.8 85-115 04/28/1999 2140 
904358-2 MSD 51.79 50.00 103.6 85-115 04/28/1999 2211 
904349-1 200 51.44 50.00 102.9 85-115 04/28/1999 2242 
904337-31 50.40 50.00 100.8 85-115 04/28/1999 2313 
904337-32 51.26 50.00 102.5 85-115 04/28/1999 2344 
904337-33 51.04 50.00 102.1 85-115 04/29/1999 0016 
904337-34 51.03 50.00 102.1 85-115 04/29/1999 0047 
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C O R E LABORATORIES 

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 904337 Report Date.: 05/06/99 

.... 
CUSTOMER: Marathon 0 i I Company PROJ ECT: MOC - Midland Groundwater:; ATTN: Mr. Paul Peacock 

Surrogate Units 

Toluene-da ug/L 

Lab ID Matr ix QC Type D i l u t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 50.62 50.00 101.2 85-112 04/28/1999 1455 
LCS 50.37 50.00 100.7 85-112 04/28/1999 1527 

904211-1 10000 50.48 50.00 101.0 85-112 04/28/1999 1629 
904211-2 500 50.16 50.00 100.3 85-112 04/28/1999 1700 
904211-3 200 50.37 50.00 100.7 85-112 04/28/1999 1731 
904211-4 200 50.16 50.00 100.3 85-112 04/28/1999 1802 
904206-2 O i l 10000 50.04 50.00 100.1 85-112 04/28/1999 1935 
904358-2 50.78 50.00 101.6 85-112 04/28/1999 2037 
904358-1 50.34 50.00 100.7 85-112 04/28/1999 2108 
904358-2 MS 50.19 50.00 100.4 85-112 04/28/1999 2140 
904358-2 MSD 50.33 50.00 100.7 85-112 04/28/1999 2211 
904349-1 200 50.29 50.00 100.6 85-112 04/28/1999 2242 
904337-31 50.65 50.00 101.3 85-112 04/28/1999 2313 

.904337-32 50.96 50.00 101.9 85-112 04/28/1999 2344 
% 337-33 50.28 50.00 100.6 85-112 04/29/1999 0016 
t f 337-34 50.12 50.00 100.2 85-112 04/29/1999 0047 

Method . . : V o l a t i l e Organic Compounds Batch • 39123 
. . : 826TCL 

Surrogate Units 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID Matrix QC Type Dilution Result 

MB 47.77 
LCS 49.20 

903868-1 48.82 
904337-37 50.74 
904337-37 MS 51.80 
904337-37 MSD 52.65 
904337-28 53.30 

True Value Percent Recovery Limits Flag Date Time 

50.00 95.5 76-120 04/28/1999 1155 
50.00 98.4 76-120 04/28/1999 1242 
50.00 97.6 76-120 04/28/1999 1314 
50.00 101.5 76-120 04/28/1999 1346 
50.00 103.6 76-120 04/28/1999 1418 
50.00 105.3 76-120 04/28/1999 1449 
50.00 106.6 76-120 04/28/1999 1521 

Surrogate Units 

Percent Recovery Limits 

BFB (Surrogate) ug/L 

Percent Recovery Limits Lab ID Matr ix QC Type D i lu t i on Result True Value Percent Recovery Limits 

MB 49.38 50.00 98.8 85-115 
LCS 48.18 50.00 96.4 85-115 

903868-1 48.77 50.00 97.5 85-115 
( '.337-37 48.07 50.00 96.1 85-115 
' .-,337-37 MS 43.18 50.00 96.4 85-115 
904337-37 MSD 48.45 50.00 96.9 85-115 
904337-28 51.78 50.00 103.6 85-115 
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C O R E LABORATORIES 

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 904337 Report Date.: 05/06/99 

CUSTOMER: Marathon O i I Company: PROJECT: MOC - Midland Groundwater ATTN: Mr. Paul Peacock: 

Surrogate Units 

Toluene-d8 ug/L 

Lab ID Matrix QC Type D i l u t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 49.71 50.00 99.4 85-112 04/28/1999 1155 
LCS 49.62 50.00 99.2 85-112 04/28/1999 1242 

903868-1 48.73 50.00 97.5 85-112 04/28/1999 1314 
904337-37 49.61 50.00 99.2 85-112 04/28/1999 1346 
904337-37 MS 49.20 50.00 98.4 85-112 04/28/1999 1418 
904337-37 MSD 49.01 50.00 98.0 85-112 04/28/1999 1449 
904337-28 51.87 50.00 103.7 85-112 04/28/1999 1521 

. . : V o l a t i l e Organic Compounds • 39127 

. . : 826TCL Analyst. 

k Surrogate Units 

Percent Recovery Limits 

V ,2-Dichloroethane-d4 (surrogate) ug/L 

Percent Recovery Limits Lab ID Matrix QC Type Di l u t i on Result True Value Percent Recovery Limits 

MB 48.82 50.00 97.6 76-120 
LCS 48.96 50.00 97.9 76-120 

904269-1 10 49.14 50.00 98.3 76-120 
904269-1 MS 10 49.34 50.00 98.7 76-120 
904269-1 MSD 10 48.92 50.00 97.8 76-120 
904337-35 48.59 50.00 97.2 76-120 
904337-36 48.42 50.00 96.8 76-120 
904337-38 48.28 50.00 96.6 76-120 
904337-39 48.83 50.00 97.7 76-120 
904337-40 49.14 50.00 98.3 76-120 
904337-11 50.03 50.00 100.1 76-120 
904337-12 50.37 50.00 100.7 76-120 

Flag Date Time 

04/29/1999 0352 
04/29/1999 0424 
04/29/1999 0455 
04/29/1999 0526 
04/29/1999 0557 
04/29/1999 0628 
04/29/1999 0659 
04/29/1999 0730 
04/29/1999 0801 
04/29/1999 0832 
04/29/1999 1005 
04/29/1999 1036 

Surrogate Units 

Percent Recovery Limits 

BFB (Surrogate) ug/L 

Percent Recovery Limits Lab ID Matr ix QC Type D i lu t i on Result True Value Percent Recovery Limits 

MB 50.82 50.00 101.6 85-115 
LCS 51.04 50.00 102.1 85-115 

904269-1 10 50.81 50.00 101.6 85-115 
904269-1 MS 10 50.23 50.00 100.5 85-115 
904269-1 MSD 10 51.10 50.00 102.2 85-115 
904337-35 51.81 50.00 103.6 85-115 

.904337-36 51.05 50.00 102.1 85-115 
i ',337-38 52.37 50.00 104.7 85-115 
' ^337-39 50.57 50.00 101.1 85-115 
904337-40 51.13 50.00 102.3 85-115 
904337-11 49.97 50.00 99.9 85-115 
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C O R E LABORATORIES 

Job Number.: 904337 
SURROGATE R E C O V E R I E S REPORT 

Report Date.: 05/06/99 

CUSTOMER: Marathon Oil Company PROJECT: MOC - Midland Groundwater ATTN: Mr. Paul Peacock 

Surrogate Units 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type Dilution Result 

904337-12 49.64 

Surrogate Units 

Toluene-da ug/L 

True Value Percent Recovery Limits Flag 

50.00 99.3 85-115 

Date Time 

04/29/1999 1036 

Lab ID 

904269-1 
904269-1 
"04269-1 

337-35 
VU4337-36 
904337-38 
904337-39 
904337-40 
904337-11 
904337-12 

Matrix QC Type Dilution 

MB 
LCS 

MS 
MSD 

10 
10 
10 

Result True Value Percent Recovery Limits Flag Date Time 

50.43 50.00 100.9 85-112 04/29/1999 0352 
49.78 50.00 99.6 85-112 04/29/1999 0424 
50.70 50.00 101.4 85-112 04/29/1999 0455 
50.46 50.00 100.9 85-112 04/29/1999 0526 
50.54 50.00 101.1 85-112 04/29/1999 0557 
50.29 50.00 100.6 85-112 04/29/1999 0628 
50.30 50.00 100.6 85-112 04/29/1999 0659 
50.45 50.00 100.9 85-112 04/29/1999 0730 
50.68 50.00 101.4 85-112 04/29/1999 0801 
50.24 50.00 100.5 85-112 04/29/1999 0832 
49.95 50.00 99.9 85-112 04/29/1999 1005 
49.98 50.00 100.0 85-112 04/29/1999 1036 

Method 
Method Code. 

Volatile Organic Compounds 
826TCL 

Batch : 39196 
Analyst : weh 

Surrogate Units 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID Matrix 

904269-2 
904269-2 
904269-2 
904212-7 Oil 
904206-1 Oil 
904206-2 Oil 
904206-3 Oil 
904358-1 
904337-1 
904337-23 
904337-24 
-14337-22 
4337-26 

904337-30 
904396-2 

QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

MB 49.49 50.00 99.0 76-120 04/29/1999 1426 
LCS 50.14 50.00 100.3 76-120 04/29/1999 1457 

10 49.37 50.00 98.7 76-120 04/29/1999 1529 
MS 10 49.81 50.00 99.6 76-120 04/29/1999 1600 
MSD 10 50.25 50.00 100.5 76-120 04/29/1999 1631 

50 50.53 50.00 101.1 80-120 04/29/1999 1702 
1000 49.75 50.00 99.5 80-120 04/29/1999 1804 
30000 50.11 50.00 100.2 80-120 04/29/1999 1836 
5000 49.86 50.00 99.7 80-120 04/29/1999 1907 
10 49.59 50.00 99.2 76-120 04/29/1999 1941 

50.20 50.00 100.4 76-120 04/29/1999 2012 
49.05 50.00 98.1 76-120 04/29/1999 2043 
49.99 50.00 100.0 76-120 04/29/1999 2115 
50.65 50.00 101.3 76-120 04/29/1999 2145 
51.35 50.00 102.7 76-120 04/29/1999 2217 
49.22 50.00 98.4 76-120 04/29/1999 2248 
48.66 50.00 97.3 76-120 04/29/1999 2319 
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C O R E LABORATORIES 

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 904337 Report Date.: 05/06/99 

CUSTOMER: Marathon Oil Company PROJECT: MOC • Midland Groundwater ATTN: Mr. Paul Peacock 

Surrogate Units 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

904396-1 50.57 50.00 101.1 76-120 04/29/1999 2350 
904395-1 5 51.98 50.00 104.0 76-120 04/30/1999 0021 

Surrogate Units 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

MB 50.95 50.00 101.9 85-115 04/29/1999 1426 
LCS 51.24 50.00 102.5 85-115 04/29/1999 1457 

904269-2 10 50.59 50.00 101.2 85-115 04/29/1999 1529 
.-"4269-2 MS 10 49.97 50.00 99.9 85-115 04/29/1999 1600 
f ,269-2 MSD 10 50.06 50.00 100.1 85-115 04/29/1999 1631 
904212-7 Oil 50 50.28 50.00 100.6 85-110 04/29/1999 1702 
904206-1 Oil 1000 50.99 50.00 102.0 85-110 04/29/1999 1804 
904206-2 Oil 30000 50.69 50.00 101.4 85-110 04/29/1999 1836 
904206-3 Oil 5000 50.29 50.00 100.6 85-110 04/29/1999 1907 
904358-1 10 51.24 50.00 102.5 85-115 04/29/1999 1941 
904337-1 51.14 50.00 102.3 85-115 04/29/1999 2012 
904337-23 50.68 50.00 101.4 85-115 04/29/1999 2043 
904337-24 50.89 50.00 101.8 85-115 04/29/1999 2115 
904337-22 51.37 50.00 102.7 85-115 04/29/1999 2145 
904337-26 51.44 50.00 102.9 85-115 04/29/1999 2217 
904337-30 51.26 50.00 102.5 85-115 04/29/1999 2248 
904396-2 51.12 50.00 102.2 85-115 04/29/1999 2319 
904396-1 50.50 50.00 101.0 85-115 04/29/1999 2350 
904395-1 5 51.26 50.00 102.5 85-115 04/30/1999 0021 

Surrogate 

Toluene-d8 ug/L 

Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

MB 50.37 50.00 100.7 85-112 04/29/1999 1426 
LCS 50.26 50.00 100.5 85-112 04/29/1999 1457 

904269-2 10 50.27 50.00 100.5 85-112 04/29/1999 1529 
904269-2 MS 10 49.84 50.00 99.7 85-112 04/29/1999 1600 
904269-2 MSD 10 49.52 50.00 99.0 85-112 04/29/1999 1631 
904212-7 Oil 50 50.50 50.00 101.0 85-112 04/29/1999 1702 
904206-1 Oil 1000 49.48 50.00 99.0 85-112 04/29/1999 1804 
904206-2 Oil 30000 49.40 50.00 98.8 85-112 04/29/1999 1836 
904206-3 Oil 5000 49.53 50.00 99.1 85-112 04/29/1999 1907 
14358-1 10 49.39 50.00 98.8 85-112 04/29/1999 1941 
,4337-1 50.31 50.00 100.6 85-112 04/29/1999 2012 

904337-23 50.06 50.00 100.1 85-112 04/29/1999 2043 
904337-24 51.06 50.00 102.1 85-112 04/29/1999 2115 
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C O R E LABORATORIES 

Job Number.: 904337 
S U R R O G A T E R E C O V E R I E S R E P O R T 

Report Date.: 05/06/99 

CUSTOMER: Marathon Of I Company PROJECT: MOC - Midland Groundwater ATTN: Mr. Paul Peacock 

Surrogate Units 

Toluene-d8 ug/L 

Lab ID Matr ix QC Type D i lu t i on Result True Value Percent Recovery Limits Flag Date Time 

904337-22 52.64 50.00 105.3 85-112 04/29/1999 2145 
904337-26 52.07 50.00 104.1 85-112 04/29/1999 2217 
904337-30 50.71 50.00 101.4 85-112 04/29/1999 2248 
904396-2 50.03 50.00 100.1 85-112 04/29/1999 2319 
904396-1 50.34 50.00 100.7 85-112 04/29/1999 2350 
904395-1 5 50.24 50.00 100.5 85-112 04/30/1999 0021 

Ba tch . . . . : 39279 
. . . : 826TCL Analyst. 

J Surrogate Units 

",2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID Matr ix QC Type D i lu t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 48.86 50.00 97.7 76-120 04/30/1999 0358 

904291-1 
LCS 50.05 50.00 100.1 76-120 04/30/1999 0429 

904291-1 10 48.55 50.00 97.1 76-120 04/30/1999 0500 
904291-1 MS 10 48.85 50.00 97.7 76-120 04/30/1999 0531 
904291-1 MSD 10 49.44 50.00 98.9 76-120 04/30/1999 0602 
904394-2 5 49.97 50.00 99.9 76-120 04/30/1999 0633 
904408-1 200 49.28 50.00 98.6 76-120 04/30/1999 0703 
904415-1 48.57 50.00 97.1 76-120 04/30/1999 0734 
904337-7 50.42 50.00 100.8 76-120 04/30/1999 0837 
904337-13 50.72 50.00 101.4 76-120 04/30/1999 1050 
904337-17 49.74 50.00 99.5 76-120 04/30/1999 1121 
904337-19 48.67 50.00 97.3 76-120 04/30/1999 1152 
904337-20 49.40 50.00 98.8 76-120 04/30/1999 1223 
904337-21 49.55 50.00 99.1 76-120 04/30/1999 1254 

Surrogate Units 

True Value Percent Recovery Limits Flag Date Time 

BFB (Surrogate) ug/L 

True Value Percent Recovery Limits Flag Date Time Lab ID Matr ix QC Type D i lu t i on Result True Value Percent Recovery Limits Flag Date Time 

904291-1 
904291-1 
904291-1 
904394-2 
-14408-1 

4415-1 
904337-7 
904337-13 

MB 
LCS 

MS 
MSD 

10 
10 
10 
5 
200 

50.64 
50.32 
50.07 
50.60 
51.13 
54.70 
59.05 
56.04 
58.36 
55.51 

50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 

101.3 
100. 
100. 
101. 
102. 
109. 
118. 
112. 
116.7 
111.0 

85-115 
85-115 
85-115 
85-115 
85-115 
85-115 
85-115 
85-115 
85-115 
85-115 

04/30/1999 0358 
04/30/1999 0429 
04/30/1999 0500 
04/30/1999 0531 
04/30/1999 0602 
04/30/1999 0633 
04/30/1999 0703 
04/30/1999 0734 
04/30/1999 0837 
04/30/1999 1050 
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C O R E LABORATORIES 

Job Number.: 904337 
S U R R O G A T E R E C O V E R I E S R E P O R T 

Report Date.: 05/06/99 

CUSTOMER: Marathon Oi I Company PROJECT: HOC - Midland Groundwater ATTN: Mr. Paul Peacock 

291-1 
VU4291-1 
904291-1 
904394-2 
904408-1 
904415-1 
904337-7 
904337-13 
904337-17 
904337-19 
904337-20 
904337-21 

Surrogate Units 

BFB (Surrogate) ug/L 

Lab ID Matr ix QC Type D i l u t i on Result True Value Percent Recovery Limits Flag Date Time 

904337-17 
904337-19 
904337-20 
904337-21 

53.87 
54.21 
54.95 
55.06 

50.00 
50.00 
50.00 
50.00 

107.7 
108.4 
109.9 
110.1 

85-115 
85-115 
85-115 
85-115 

04/30/1999 1121 
04/30/1999 1152 
04/30/1999 1223 
04/30/1999 1254 

Surrogate Units 

Toluene-d8 ug/L 

Lab ID Matr ix QC Type D i l u t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 
LCS 

MS 
MSD 

10 
10 
10 
5 
200 

50.05 
50.53 
50.33 
50.30 
50.81 
47.67 
50.16 
50.44 
55.92 
53.46 
49.78 
49.73 
50.11 
54.11 

50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 

100.1 
101.1 
100.7 
100.6 
101.6 
95.3 

100.3 
100.9 
111.8 
106.9 
99.6 
99.5 

100.2 
108.2 

85-112 
85-112 
85-112 
85-112 
85-112 
85-112 
85-112 
85-112 
85-112 
85-112 
85-112 
85-112 
85-112 
85-112 

04/30/1999 0358 
04/30/1999 0429 
04/30/1999 0500 
04/30/1999 0531 
04/30/1999 0602 
04/30/1999 0633 
04/30/1999 0703 
04/30/1999 0734 
04/30/1999 0837 
04/30/1999 1050 
04/30/1999 1121 
04/30/1999 1152 
04/30/1999 1223 
04/30/1999 1254 

. . : V o l a t i l e Organic Compounds . . . . : 39369 

. . : 826TCL 

Surrogate Units 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID 

904488-1 
904488-1 
904488- 1 
904337-21 
904489- 2 
904489-4 

•'>417-2 
503-1 

904527-1 
904536-1 

Matr ix 

MB 
LCS 

MS 
MSD 

D i l u t i on Result True Value Percent Recovery Limits Flag Date Time 

50.82 50.00 101.6 76-120 05/03/1999 1009 
51.23 50.00 102.5 76-120 05/03/1999 1040 
51.45 50.00 102.9 76-120 05/03/1999 1111 
51.03 50.00 102.1 76-120 05/03/1999 1142 
50.93 50.00 101.9 76-120 05/03/1999 1214 

5 52.18 50.00 104.4 76-120 05/03/1999 1245 
51.43 50.00 102.9 76-120 05/03/1999 1316 
52.22 50.00 104.4 76-120 05/03/1999 1347 

250 50.52 50.00 101.0 76-120 05/03/1999 1521 
200 50.28 50.00 100.6 76-120 05/03/1999 1553 
200 50.32 50.00 100.6 76-120 05/03/1999 1623 
200 50.19 50.00 100.4 76-120 05/03/1999 1654 
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C O R E L A B O R A T O R I E S 

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 904337 Report Date.: 05/06/99 

CUSTOMER: Marathon 0 i I Company PROJECT: MOC - Midland Grouncfwater ATTN: Mr. Paul Peacock 

Surrogate Units 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID 

904305-1 
904570-1 

Matr ix QC Type D i l u t i on 

So l id 120000 
200 

Result 

49.62 
50.36 

True Value Percent Recovery Limits Flag Date Time 

50.00 
50.00 

99.2 
100.7 

78-122 
76-120 

05/03/1999 1726 
05/03/1999 1931 

9 

Surrogate Uni ts 

BFB (Surrogate) ug/L 

Lab ID Matr ix QC Type D i l u t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 49.36 50.00 98.7 85-115 05/03/1999 1009 
LCS 50.20 50.00 100.4 85-115 05/03/1999 1040 

904488-1 49.48 50.00 99.0 85-115 05/03/1999 1111 
,"14488-1 MS 49.58 50.00 99.2 85-115 05/03/1999 1142 
I ,488-1 MSD 49.93 50.00 99.9 85-115 05/03/1999 1214 
VU4337-21 5 49.60 50.00 99.2 85-115 05/03/1999 1245 
904489-2 49.69 50.00 99.4 85-115 05/03/1999 1316 
904489-4 50.60 50.00 101.2 85-115 05/03/1999 1347 
904417-2 250 49.50 50.00 99.0 85-115 05/03/1999 1521 
904503-1 200 50.15 50.00 100.3 85-115 05/03/1999 1553 
904527-1 200 50.72 50.00 101.4 85-115 05/03/1999 1623 
904536-1 200 49.95 50.00 99.9 85-115 05/03/1999 1654 
904305-1 So l id 120000 50.19 50.00 100.4 74-121 05/03/1999 1726 
904570-1 200 49.98 50.00 100.0 85-115 05/03/1999 1931 

Surrogate Units 

Toluene-d8 ug/L 

Lab ID Matr ix QC Type D i lu t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 51.21 50.00 102.4 85-112 05/03/1999 1009 
LCS 51.16 50.00 102.3 85-112 05/03/1999 1040 

904488-1 51.06 50.00 102.1 85-112 05/03/1999 1111 
904488-1 MS 50.87 50.00 101.7 85-112 05/03/1999 1142 
904488-1 MSD 50.65 50.00 101.3 85-112 05/03/1999 1214 
904337-21 5 50.78 50.00 101.6 85-112 05/03/1999 1245 
904489-2 54.11 50.00 108.2 85-112 05/03/1999 1316 
904489-4 53.22 50.00 106.4 85-112 05/03/1999 1347 
904417-2 250 51.00 50.00 102.0 85-112 05/03/1999 1521 
904503-1 200 50.80 50.00 101.6 85-112 05/03/1999 1553 
904527-1 200 50.62 50.00 101.2 85-112 05/03/1999 1623 
904536-1 200 51.03 50.00 102.1 85-112 05/03/1999 1654 
904305-1 So l id 120000 50.79 50.00 101.6 87-109 05/03/1999 1726 
904570-1 200 51.15 50.00 102.3 85-112 05/03/1999 1931 
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C O R E LABORATORIES 

Q U A L I T Y A S S U R A N C E FOOTER 

METHOD REFERENCES 

(1) EPA SU-846, Test Methods for Evaluating Solid Uaste, Third Edition, September 1986, July 1992, and September 1994 updates 
(2) Standard Methods for the Examination of Water and Wastewater, 18th Edition, 1992 
(3) EPA 600/4-79-020, Methods of Chemical Analysis for Waters and Uastes, March 1983 
(4) Federal Register, Friday, October 26, 1984 (40 CFR Part 136) 
(5) American Society for Testing and Materials, Volumes 5.01, 5.02, 5.03, 199?. 
(6) EPA 600/4-89-001, Short-term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to Fresh 

Water Organises 
(7) EPA 600/4-90-027, Methods for Measuring the Acute Toxicity of Effluent and Receiving Waters to Fresh Water and Harine 

Organisms, Fourth Edition 

COMMENTS 

All methods of chemical analysis have a statistical uncertainty associated with v.he results. Unless otherwise inJicated, 
the data in this report are within the limits of uncertainty as specified in tne referenced method. Quality control 
acceptance criteria are based either on actual laboratory performance or on limits specified in the referenced method. 
The date and time of analysis indicated on the QA report may not reflect the actual time of analysis for QC samples. AU dat, 
reported on an "as received" basis unless otherwise indicated. Data reported in the QA report may be lower than saoipv-e data 
due to dilution of samples into the calibration range of the analysis. 5ample concentrations for solid sampler, are calculate 
oa an as received (wet) basis. Unless otherwise indicated, volatiles by gas chromatography (GC) are reported t.-ora a single , 
column. Volatiles analyses by GC on low Level soil extractions are conducted at room temperature. 

FLAGS, FOOTNOTES, AND ABBREVIATIONS (as needed) 

NA 
N/A 
ug/L 
mg/L 
ND 
NC 
(a) 
(b) 
(c) 
(d) 

(e) 

(f) 

<g> 

(h) 

= Not Ignitable 
= Sustains Ignition 

Ignites, but does not Sustain Ignition 
= Relative Percent Difference 

for the surroga.s. 

= Not analyzed N.I. 
= Not applicable S.I. 
= Micrograms per l i t e r HNS) 
= Milligrams per l i t e r RPD 
= Hot detected at a value greater than the reporting limit 
= Not calculable due to values lower than the detection limit 
= Surrogate recoveries were outside acceptable ranges due to matrix effects. 
= Surrogate recoveries were not calculated due to dilution of the sample below the detectable range 
= Matrix spike recoveries were outside acceptable ranges due tc matrix effects. 
= Relative Percent Difference (RPD) for duplicate analysis outside acceptance Limits due to actual differences in 

the sample matrix. 
= The limit listed for flammability indicates the upper limit for the test. Samples are not tested at temperatures 
above 140 Fahrenheit since only samples which w i l l sustain ignition at temperatures below 1.'.0 are considered 
flammable. 

= Results for this hydrocarbon range did not match a typical hydrocarbon pattern. Result:; were quantified usinc, ^ 
diesel standard, however, the hydrocarbon pattern did not match a diesel pattern. 

= Results for this hydrocarbon range did not match a typical hydrocarbon pattern. Results were quantified using a 
gasoline standard, however, the hydrocarbon pattern did not match a gasoline pattern. 

= High dilution due to matrix effects 

QC SAMPLE IDENTIFICATIONS SUBCONTRACTED LABORATORY LOCATIONS 

MB = Method Blank SB = Storage Blank 
RB = Reagent Blank •IS = Matrix Spike 
ICB = I n i t i a l Calibration Blan!; MSO = Matrix Spike Duplicate 
CCB = Continuing Calibration Blank MD = Matrix Duplicate 
CS = Calibration Standard BS = Blank Spike 
ICB = I n i t i a l Calibration SS = Surrogate Spike 

Verification LCS = Laboratory Control 
CCV Continuing Calibration Standard 

Verification RS = Reference Standard 

Core Laboratories: Aurora, Colorado 
Casper, Wyoming 
Corpus Christi, Texas 
Edison, New Jersey 
Houston, Texas (Env) 
Houston, Texas (Pet) 
Indianapolis, Indiana 
Lake Charles, Louisiana 
Long Beach, California 
Tampa, Florida 
Valparaiso, Indiana 

*AU 
*CA 
*CC 
*ED 
*HE 
*HP 
* I H 
*LC 
*LB 
*TP 
*VP 

Rev. 24 / u s r / m a t t / l o g s ^ i _ f o r m s / f o o t e r . w p 6 / 2 5 / 9 6 

Aqua t i c Tes t ing L a b o r a t o r i e s : 
Ven tu ra , C a l i f o r n i a *AT 

2400 Cumberland Drive 
Valparaiso, IN 46383 
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Job Sample Receipt Checklist Report 
04/27/99 

V2 

904337 Location.: 57211 Customer Job ID : Job Check List Date.: 04/27/99 
Project Number.: 96000703 Project Description.: MOC - Midland Groundwater 

Marathon Oil Company Contact.: Mr. Paul Peacock 

I pa 

Questions ? (Y/N) Comments 

Chain-of-Custody Present? Y 

Custody seal on shipping container? Y 

. . . I f "yes", custody seal intact? Y 

Custody seals on sample containers? N 

. . . I f "yes", custody seal intact? 

Samples chilled? Y RECEIVED ON ICE PACK 

Temperature of cooler acceptable? (4 deg C +/- 2). 

mples received intact (good condition)? N VOA'S BROKEN IN TRANSIT MW-50/60/90 

Volatile samples acceptable? (no headspace) N BUBBLES IN SW-3,TRIP BLANK NOT FROM VALPO 

Correct containers used? Y 

Adequate sample volume provided? Y 

Samples preserved correctly? Y 

Samples received within holding-time? Y 

Agreement between COC and sample labels? Y 

Additional 

Comments 

Sample Custodian Signature 

Page 1 
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C O R E LABORATORIES 

ANALYTICAL REPORT 
JOB NUMBER: 904338 

P repa red F o r : 

M a r a t h o n O i l Company 
125 West M i s s o u r i S t r e e t 

P.O. Box 552 
M i d l a n d , TX 79702-0552 

A t t e n t i o n : Mr . Paul Peacock 

D a t e : 0 5 / 0 6 / 9 9 

S i g n a t u r e 

Name: Les A r n o l d 

T i t l e : L a b o r a t o r y Manager 

Date 

24 0 0 Cumberland D r i v e 
V a l p a r a i s o , I N 46383 

PHONE: 219-464-2389 
F A X . . : 219-462-2953 

/urai results o c ^ i c s or nterorsiaiiOns conia 

o reoresem tne cesi =ucqmeni ot c^re Larjori 

ias. COai Of Otner i-merai. Drooerly. well or sa' : ^eoon is used Of re' eo u ,• reason wnatsoever Tns reoort snail not n ; ine wnilen aDD'o 



C O R E LABORATORIES 

S A M P L E I N F O R M A T I O N 
Date: 05/06/99 

Job Number. : 904338 • 96000703 
Customer... : Marathon Oi l Company Customer Project ID • INDIAN BASIN 

: Mr. Paul Peacock Project Desc r ip t i on . . . . • MOC - Midland Groundwater 

Laboratory 
Sample ID 

Customer 
Sample ID 

Sample 
Matrix 

Date 
Sampled 

Time 
Sampled 

Date 
Received 

Time 
Received 

904338-1 MW-50 Water 04/20/1999 15:36 04/27/1999 12:08 

904338-2 MU-61 Water 04/20/1999 16:30 04/27/1999 12:08 

904338-3 MW-43 Water 04/20/1999 11:30 04/27/1999 12:08 

904338-4 MW-46 water 04/20/1999 14:20 04/27/1999 12:08 

904338-5 MW-49 Water 04/20/1999 14:50 04/27/1999 12:08 

904338-6 MW-41 Water 04/20/1999 10:42 04/27/1999 12:08 

904338-7 MW-44 Water 04/20/1999 12:05 04/27/1999 12:08 

904338-8 MW-54 Water 04/20/1999 17:30 04/27/1999 12:08 

904338-9 MW-55 Water 04/20/1999 19:00 04/27/1999 12:08 

904338-10 MW-79 Water 04/20/1999 10:00 04/27/1999 12:08 

904338-11 MW-78 Water 04/20/1999 20:00 04/27/1999 12:08 

904338-12 MW-90 Water 04/20/1999 10:40 04/27/1999 12:08 

904338-13 MW-91 Water 04/20/1999 11:45 04/27/1999 12:08 

904338-14 MW-57 Water 04/20/1999 09:30 04/27/1999 12:08 

904338-15 EB-2 Water 04/20/1999 00:00 04/27/1999 12:08 

904338-16 MW-60 Water 04/20/1999 10:30 04/27/1999 12:08 

904338-17 DUP-2 Water 04/20/1999 00:00 04/27/1999 12:08 

904338-18 MW-87 Water 04/20/1999 11:45 04/27/1999 12:08 

904338-19 MU-87A Water 04/20/1999 12:30 04/27/1999 12:08 

904338-20 MW-61A Water 04/20/1999 17:50 04/27/1999 12:08 

904338-21 MW-111 Water 04/21/1999 10:30 04/27/1999 12:08 

904338-22 MW-89 Water 04/21/1999 11:30 04/27/1999 12:08 

904338-23 MW-66 Water 04/21/1999 12:30 04/27/1999 12:08 

904338-24 MW-88 Water 04/21/1999 14:30 04/27/1999 12:08 

904338-25 MW-71 Water 04/21/1999 15:40 04/27/1999 12:08 

904338-26 MW-62 Water 04/21/1999 16:30 04/27/1999 12:08 
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C O R E LABORATORIES 

S A M P L E I N F O R M A T I O N 
Oate: 

Job Number. 904338 • 96000703 
Customer... Marathon Oi l Company Customer Project ID : INDIAN BASIN 
Attn : Mr. Paul Peacock Project Desc r i p t i on . . . . : MOC - Midland Groundwater 

Laboratory 
Sample ID 

Customer 
Sample ID 

Sample 
Matrix 

Date 
Sampled 

Time 
Sampled 

Date 
Received 

Time 
•Received 

904338-27 

904338-28 

904338-29 

904338-30 

904338-31 

904338-32 

904338-33 

904338-34 

904338-35 

904338-36 

904338-37 

904338-38 

904338-39 

904338-40 

MW-64 

MW-96 

MW-97 

MW-67 

MW-108 

MU-95 

MW-63 

MW-70 

MW-94 

SW-3 

SW-1 

SW-2 

EB-1 

DUP-1 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

04/21/1999 

04/22/1999 

04/22/1999 

04/22/1999 

04/22/1999 

04/22/1999 

04/22/1999 

04/22/1999 

04/22/1999 

04/23/1999 

04/23/1999 

04/23/1999 

04/20/1999 

04/20/1999 

18:00 

09:00 

10:15 

11:30 

13:00 

14:30 

15:40 

16:50 

18:00 

08:30 

09:00 

13:00 

00:00 

00:00 

04/27/1999 

04/27/1999 

04/27/1999 

04/27/1999 

04/27/1999 

04/27/1999 

04/27/1999 

04/27/1999 

04/27/1999 

04/27/1999 

04/27/1999 

04/27/1999 

04/27/1999 

04/27/1999 

12:08 

12:08 

12:08 

12:08 

12:08 

12:08 

12:08 

12:08 

12:08 

12:08 

12:08 

12:08 

12:08 

12:08 

Page 2 

analytical rest 's . Opinions or interpretations conia>n*a in tnis repot are Daseo upon information ana material supplied Dy tne client tor wnose BiciuS'^a ana confidential use this repon nas Dee" maoa. The analytical resets opinions or mtero'eta tions 

etpressoa reores^nt tna Oest tuaoment ot Core Laooratories. Core Laboratories, however. ma«as no watanty or reorasentation, eipresa or imoiied. o' a"v tyoa, ano upressiv disclaims same BS to ihe oroauctivity. proper opeiations or proMaoieness o' 

any o». gai. coal or omer mmerti. prooety. well or sano m connection wnn wtvcn such <eoot ts useo or rened uoon ior any reason whatsoever This reoot shan noi be reoroouceO. m wnoie or m pat . without tne written approval of Core LaDcatonflS-



C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 904338 Oate: 05/06/99 

CUSTOMER: Marathon Oi l Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-50 
Date Sampled : 04/20/1999 
Time Sampled : 15:36 
Sample Matrix : Water 

Laboratory Sample ID: 904338-1 
Date Received : 04/27/1999 
Time Received : 12:08 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 

EPA 325.2 

Sol ids, Total Dissolved (TDS) 

Chloride 

6200 

360 

10 

10 

mg/L 

mg/L 

05/02/99 

04/29/99 

mew 

kab 

Page 3 

>e analytical resuils. opinions or interpretations contameo m trvs raoon are baseo upon information ana maienat suppneo by ina c»ent tor wnose e«ciosrve ana conirOennai use trus reoort has Dean maae. The analytical resuiis. opinions or mterpreia lions 

!<ormseO represent tne oest luagment ol Cora Laooratones. Cee Laooratones. nowever, manea no warranty or reoresentanon, enpress or 'mpi>ed, of any type, ana enpressiy O'sciaims same as to tne oroouctivity. proper operations or provableness of 

my oil. gas. coai or otner mineral property, wen or sano m connection w n n wn.cn such reoort rt used or relied upon for any reason wnatsoever. This repon snail not be reprooucea. m whole or m pan. without the written approval ol Cora Laoo'atones. 



C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 904338 Date: 05/06/99 

CUSTOMER: Marathon Oi I Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-61 
Date Sampled : 04/20/1999 
Time Sampled : 16:30 
Sample Matrix : Water 

Laboratory Sample ID: 904338-2 
Date Received : 04/27/1999 
Time Received : 12:08 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 

EPA 325.2 

Sol ids, Total Dissolved (TDS) 

Chloride 

2900 

370 

10 

10 

mg/L 

mg/L 

05/02/99 mew 

04/29/99 kab 

Page 4 

Trie analytical results, opinions or mteroreiations conlaineo m irns repon are baseo uoon information ana material Suppiiea Dy (he clieni lor wnose enciusive ana conda 

eioressea represent the Dest luogmeni ot Co'« Laooratones. Core Laboratories, however, manes no warranty or representation, express C implied, pt any type, ana i 

any ori. gas, coai or otner mineral, property, wen or sana in connection with which such repon is used or re<>ed uoon tor any reason wnatsoever This report sha" not 

ntiai use mis reoort has been 

upressiy aisdaima same as tt 

e reoroouceo. in who<e or rn 

iae. The analytical results, opinions o* interpreia lions 

e productivity, proper ooarations or profitableness ol 

t without me written approval O' Core Laboratories 



C O R E LABORATORIES 

Job Number: 904338 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon Oi l Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-43 
Date Sampled : 04/20/1999 
Time Sampled : 11:30 
Sample Matrix : Water 

Laboratory Sample ID: 904338-3 
Date Received : 04/27/1999 
Time Received : 12:08 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 

EPA 325.2 

Sol ids, Total Dissolved (TDS) 

Chloride 

1100 

130 

10 

10 

mg/L 

mg/L 

05/02/99 

04/29/99 

mew 

kab 

Page 5 

Tne anaryicat results, opinions of interpretations contained m this raoon are oaseo uoon information ano materai suoplieo oy tna client tor -.nose e.ctusiva ano continental use tn.s tepon hat 

e.pressea represent , r * tuoarrtent ot Core Laboratories Core Laooratonea. nowever, manes no warranty ot reotesentafon. e.press or imoneo. ol any type, ano expressly Disclaims sami 

any pit. gas. coai or other mineral. Pfoperty. well or sanfl m connection with wh.cn sucn report is used or relied upon tor any reason whatsoever This report snail not oe reprooucen m when 

maoe Tne analytical results, oomions or interprets tions 

i tne oroouctivity prooer operations or pro'itaoiefiess ol 

pan without the written approvaJ pt Core Laooratones 



C O R E LABORATORIES 

Job Number: 904338 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon Oit Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-46 
Date Sampled : 04/20/1999 
Time Sampled : 14:20 
Sample Matrix : Water 

Laboratory Sample ID: 904338-4 
Date Received : 04/27/1999 
Time Received : 12:08 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 

EPA 325.2 

Sol ids, Total Dissolved (TDS) 

Chloride 

580 

31 

10 

10 

mg/L 

mg/L 

05/02/99 

04/29/99 kab 

Page 6 

lical results, opinions Q, in:e'pretalions contamea in Irns 'eoon are oased upon information ano material suppnea Oy tne client tot whose 

I represent the pest luogment ot Core Laboratories. Core Laooratones. nowever, makes no warranty or representation, e ior ess or impn 

•iny oi l gas. coa' Ot" o: Tuner ai property, well or sand m connection with which such rt 

i a ia confidential use this reDon nas Deen maae The aiaivt" 

i tvoe. ana expressly a scorns same as to the oroauc'ivily. r. 

Or rei'Bd uoon lor any reason wnatsoever This 'eDOrt sna" not oe reproouceo m whole or tn part, without the w 

:anons 

er operai ions or orotitabieness ot 

n approval ot Cora Laboratories. 



C O R E LABORATORIES 

Job Number: 904338 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon OiI Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-49 
Date Sampled : 04/20/1999 
Time Sampled : 14:50 
Sample Matrix : Water 

Laboratory Sample ID: 904338-5 
Date Received : 04/27/1999 
Time Received : 12:08 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 

EPA 325.2 

Sol ids, Total Dissolved (TDS) 

Chloride 

3000 

410 

10 

10 

mg/L 

mg/L 

05/02/99 

04/29/99 kab 

Page 7 

Tha analytical results opinions or interpretations contamea m this repon are based upon mtormanon ano material suponeo by tne cuant lor whose eicius've and co 

exoresteo represent the best ruogment ol Core Laboratories Core Laboratories, nowever, mates no warranty or teoresentation express or impied. ot any type, a 

any on. gas. coai or other mineral prooeny, wen or sano tn connection with which such report is used or re'ied upon tor any reason wnatsoever This reoon shall t 

mis raoon has been maoe, Tha analytical results, opinions or mtaroreta lions 

disclaims same as to the crooucttv.lv. oroper ooeratvjns or ototi 

vhole Or in pan. without the written aooroval Ot Core L 



C O R E LABORATORIES 

Job Number: 904338 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon Oi l Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: MU-41 
Date Sampled : 04/20/1999 
Time Sampled : 10:42 
Sample Matrix : Water 

Laboratory Sample ID: 904338-6 
Date Received : 04/27/1999 
Time Received : 12:08 

TEST METHOO PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 

EPA 325.2 

Sol ids, Total Dissolved (TDS) 

Chloride 

810 

56 

10 

10 

mg/L 

mg/L 

05/02/99 

04/29/99 

mew 

kab 

Page 8 

The analytical results, opinions or intarpretations contained in this 'eoon aia Dasea upon information a->0 mate'iai suopnea bv me client tor whose exclusive and con'idential use this reoo't has peen maoe The analytical results, opinions or inierpreta lions 

expressed represent tne best luagmenl ol Core Laboratories. Core Laboratories, however, makes no wa"anty or representation, express or impned, o' any ivpe. ana expressly otsciaims same as lo me p'ooucuviiy, proper operations or pro'itaoienesi ot 

any or*, gas. coat or o i r w mineral, prooerty. well or sand m connection with which sucn report is used or renad uoon tor any reason wnatsoever This report Shan not be reproduced, m wnoie or m part, without the wrmen approval ol Core Labcatones. 



C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 904338 Date: 05/06/99 

CUSTOMER: Marathon Oi I Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-44 
Date Sampled : 04/20/1999 
Time Sampled : 12:05 
Sample Matrix : Water 

Laboratory Sample ID: 904338-7 
Date Received : 04/27/1999 
Time Received : 12:08 

TEST METHOO PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 

EPA 325.2 

Sol ids, Total Dissolved (TDS) 

Chloride 

910 

94 

10 

10 

mg/L 

mg/L 

05/02/99 

04/29/99 

mew 

kab 

Page 9 

analytical results, opinions or interpret a I tons contained tn this repon a<6 oased upon inlormation and material Supplied Oy tne Ciient to' wnose exclusive ano contirjehtiai use this reoort nas oeen maoe Tne anaiylicai results, opt ions or mterpreta tions 

expressed represent tne best luogrrveni ol Core Laboratories Core Laboratories, however, manes no warranty or reo'esentafon. express or implied, oi any type, and expressly disclaims same as to tne productivity, proper opeianons or orotitab-eness ot 

any cut, gas. coal or other mineral, property, well or sand in connection with which such report is used or re'>ed upon lor any reason wnatsoever. This report shall not Pe reD'oOuced. wi whole or in pan. without the written aoproval ol Core Laboratories 

I 



C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 904338 Date: 05/06/99 

CUSTOMER: Marathon Oi l Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-54 
Date Sampled : 04/20/1999 
Time Sampled : 17:30 
Sample Matrix : Water 

Laboratory Sample ID: 904338-8 
Date Received : 04/27/1999 
Time Received : 12:08 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 

EPA 325.2 

Sol ids, Total Dissolved (TDS) 

Chloride 

3400 

180 

10 

10 

mg/L 

mg/L 

05/02/99 

04/29/99 

mew 

kab 

Page 10 

Tne analytical result*, opinions ot interpretations contained in tnis reuort are oased upon inli 

expressed represent tne best luagment ot Cere Laooratones Cora Laooratcies. nowever, r 

any OH. gas, coa) or Otner mineral. O'Ooerty, we» or sand in connection w>m which sucn reo 

lion ano material Supplied Oy tne cuent lor wnose exclusive ano con'iOent.a' use tms repon bas Dean maoe Tne analytical results, opinions or mieroreta Irons 

s no warranty or representation. e«Dress or implied, ot any type, ana expressly Oisclaims same as to tne prnoucuvlv. O'Oper operations or prodtaoieness ot 

i used or relied upon tor any reason wnatsoever >"hrs reoon snail not Da reproduced, m wnole or >n pan. wtnout tne written approval ot Core Laboratories. 



C O R E LABORATORIES 

Job Number: 904338 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon OU Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-55 
Date Sampled : 04/20/1999 
Time Sampled : 19:00 
Sample Matrix : Water 

Laboratory Sample ID: 904338-9 
Date Received : 04/27/1999 
Time Received : 12:08 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 

EPA 325.2 

Sol ids, Total Dissolved (TDS) 

Chloride 

1000 

160 

10 

10 

mg/L 

mg/L 

05/02/99 

04/29/99 

mew 

kab 

Page 11 

The analytical results, opinions or interpretations contained in this report are Dased upon ir 

expressed represent the M s l rudgmem of Core Laooratories. Core Laboratones. nowever. 

material supoiieo by tne client lor whose exclusive ana co 

no warranty or representation, express or implied. Of any type, a 

net) o* -e' «»ci inc" <<~" iny reason whatsoever Tii$ -poon sna'i • 

use if»s reoon has seen maoe The analytical results, opinions or mierpretalions 

ssiy cisctaims same as to the oroouctrvity. proper operations or proMaoMness ot 

p'oooced. m whoie or m pat . without tne written aoDrovat ot Cee Laboratories 



C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 904338 Date: 05/06/99 

CUSTOMER: Marathon Oi l Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-79 Laboratory Sample ID: 904338-10 
Date Sampled : 04/20/1999 Date Received . . : 04/27/1999 

Time Received . . : 12:08 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 

EPA 325.2 

Sol ids, Total Dissolved (TDS) 

Chloride 

570 

49 

10 

10 

mg/L 

mg/L 

05/02/99 

04/29/99 

mew 

kab 

Page 12 

Tn« analytical result a. opinions or interpret at ions containeo m lhis report a r s oaseo" upon information ana matenal suooiieO by !n» cwenl lor wnose exclusive ano confidential use tnis report has been mace The analytical resu.is. opinions or interpret* lions 

eicxesseO represent trie oest •uogmtnt ot Core Laboratories. Core Laboratories, however, maxet no warranty or representation, express or <moi<ea. of any type, ano eiO'essiy oisaaims same as to me productivity, proper operations or profitableness of 

,., a . — -.„ . ,• n.^r-o.., ,.n'i r,, c-,r.n * ( - - - r » — , ,,,, ^ n . ' - c -pr""" s usps ™ 'C'en ut?o" ' y anv reason wnaisoeve* -eocT s"ia" ce reproouceT -n wh;ie or m pan without me written aco'Ovai ol Core Laooratones 



C O R E LABORATORIES 

Job Number: 904338 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon Oi l Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-78 
Date Sampled : 04/20/1999 
Time Sampled : 20:00 
Sample Matrix : Water 

Laboratory Sample ID: 904338-11 
Date Received : 04/27/1999 
Time Received : 12:08 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 

EPA 325.2 

Sol ids, Total Dissolved (TDS) 

Chloride 

470 

42 

10 

10 

mg/L 

mg/L 

05/02/99 

04/29/99 

mew 

kab 

Page 13 

a Ov me c i! results, opinions or i n te rp re te rs container m tnis report are oaseo upon information ano maten 

sioressea reoresent trie Dest tuogment ot Core LaDoretortes Core Laooratones. nowever. ma.es no warranty or reoresematron e.Dress or imoiieO. ot any tyoe, ar 

any ott. gas. coal or otner mineral, orooeny. well or sand m connection wnn wrven sucn report is useo or relied upon tor any reason wnatsoever. This report snail n 

•eoon nas oeen maoa The analytical results, oo.mons or interpretations 

urns same as to tne productivity, proper ooerations or protitaDieness ot 

. m whole or in pan. without the written approval ot Core Laooratorws. 



C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 904338 Date: 05/06/99 

CUSTOMER: Marathon O i I Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Laboratory Sample ID: 904338-12 
Date Received : 04/27/1999 
Time Received : 12:08 

SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

740 

51 

10 

10 

mg/L 

mg/L 

05/02/99 

04/29/99 

mew 

kab 

Customer Sample ID: MW-90 
Date Sampled : 04/20/1999 
Time Sampled : 10:40 
Sample Matrix : Water 

TEST METHOD 

EPA 160.1 

EPA 325.2 

PARAMETER/TEST DESCRIPTION 

Sol ids, Total Dissolved (TDS) 

Chloride 

• 

Page 14 

Ths anatvlical results, opinions or interpretations contaoeO >n this repon are oasea upon mlormation ana materia* suop 'ed Oy the client (or wnose eicius ve a-vj contiaenuai use this report has been mace Tne analytical results. opinions or interpreta lions 

exbresseo represent the oest luOtjment ol Core Laooraior.es. Core LaDoratones. nowever, manes no warranty or representation, exoreis or impiieo. ol any npe, ana eno'essiy Disclaims same as io '.ne p*ooijci.viiy, proper operations or profitableness oi 

... _ , n ! . - _ T „ , , . _ „ . ^ r . r . r . ^ ¥ l V^,. _ - — „ - , „ „ V l . „ w t , P C „ , , . c h , f , Don is used or r# .M a - ¥ r e aso" whatsoever ih-s •eoo': s-a ' -a* oe reorooucea m wioie or m oa i w f o u t the written approval o< Core Laboratones. 



C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 904338 Oate: 05/06/99 

CUSTOMER: Marathon Oi l Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Laboratory Sample ID: 904338-13 
Oate Received : 04/27/1999 
Time Received : 12:08 

SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

640 

58 

10 

10 

mg/L 

mg/L 

05/02/99 

04/29/99 

mew 

kab 

Customer Sample ID: MW-91 
Date Sampled : 04/20/1999 
Time Sampled : 11:45 
Sample Matrix : Water 

TEST METHOD: 

EPA 160.1 

EPA 325.2 

PARAMETER/TEST DESCRIPTION 

Sol ids, Total Dissolved (TDS) 

Chloride 

Page 15 

"ne analytical results, opinions or interpretations containeo m tms repon are oased upon information and material suppneo by the client tor wnose eiciusive ano condoentiai use this repon has been maoe. Tne analytical resets, opinions or interpreta tions 

etores&eo represent the best ludgment ot Core UDoraior.es. Core Laboratories, however, makes no warranty or representation, enpress or imciied, ol any type, ana snores sty a.sciaims same as io the productivity, proper operations or proti lameness ot 

any ori, gas coai or other mtfrnru. properly, weft or sana m connection with which such report is used or relied upon tor any reason whatsoever Th.s repon snail not oe reproouceo. m whole ot m pari, without the written aoorova. of Core Catwatones. 



C O R E LABORATORIES 

Job Number: 904338 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon O i l Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-57 
Date Sampled : 04/20/1999 
Time Sampled : 09:30 
Sample Matrix : Water 

Laboratory Sample ID: 904338-14 
Date Received : 04/27/1999 
Time Received : 12:08 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 

EPA 325.2 

Sol ids, Total Dissolved (TDS) 

Chloride 

500 

44 

10 

10 

mg/L 

mg/L 

05/02/99 

04/29/99 kab 

Page 16 

"ne analytical results, ootnions ot interpretations contained m this teoon ara oased uoon tnlormatton ano matenai suocHed bv tne client tot wnose exclusive ano coni.dennai use this teoon has been maoe The analytical results, opinions of mterpreta tions 

exonaesed represent tne pest tudgmant ol Core Laboratories. Core Laboratories, however, maxes no warranty or representation, exptess or imoned. ot any type, ano expressly disclaims same as lo tne oroouctivitv. proper pperations or profitableness ot 

c oas coai c o'ner m ro.at orooenv wen or sand n connecnn w t- wn cn such reoort is used or 'ei ed uocn tor a"v reason whatsoever Tms repon shall not De reoroduceo. Mt wno e or m Dan. wtnout the written approval ot Core Laooratones 



C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 904338 Date: 05/06/99 

CUSTOMER: Marathon Oi I Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock: 

Customer Sample ID: E8-2 Laboratory Sample ID: 904338-15 
Date Sampled : 04/20/1999 Date Received , . : 04/27/1999 

Time Received , . : 12:08 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 

EPA 325.2 

Sol ids, Total Dissolved (TDS) 

Chloride 

<10 

<1.0 

10 

1.0 

mg/L 

mg/L 

05/02/99 

04/29/99 

mew 

kab 

Page 17 

The anetyitc* results, opin-ons or interpretations contained tn this report ara oasea uoon information and mater 

enpresaea represent the Beat tuogment of Core Laboratories. Core Laoorator.es. however, mates no warranty 

-~v r-i TSS c c r ?• —-e- -""•••n o'Tcetv wen or sani m conn*: ' *. •- *n.ch sucn reoon is usea o- 'e 

,i suooiieo by the client lor wnose exclusive ano conhdentia' 

r representation, exoresa or implied, of any ivoe. ano e»ore 

.c?n 'or anv reason whatsoever This rt'Don s^aii not t>e re 

; report has Deen maoe The analytical results, opinions or inter or el a lions 

:ia.ms same as to the D'OOucuvity. proper operations or profitableness ol 

a. m whe e c part, without tne written approval of Core Laocatones. 



C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 904338 Date: 05/06/99 

CUSTOMER: Marathon Oi l Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: MU-60 Laboratory Sample ID: 904338-16 
Date Received , . • 04/27/1999 
Time Received ; 12:08 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 

EPA 325.2 

Sol ids, Total Dissolved (TDS) 

Chloride 

690 

9.1 

10 

1.0 

mg/L 

mg/L 

05/02/99 

04/29/99 

mew 

kab 

• 

•t 
Page 18 

'he analytical re sum opinions of mierpretations contained in mis ri 

ixpressed re era sent tne oest rudomenl ot Core Laboratories. Core 

my oil. gas. coa' or oiner miner at. property, wen rx sana 

oaseo upon information ana material Suopi'eo Dv tne client tor whose eiciusrve ano confidential use this repon has Deen maoe The analytical results, opinions or interpretations 

nowever. manes no warranty or reo'esantation, express or impi<ed. of anv tvo*. ana eiDressiy disclaims same as to the oroaucttvity. coper operations or profitableness ol 

n such repon is used or re»ea upon for any reason whatsoever This repon snal not be reproduced, m wnote or m pan, withool the written approval ot Cora laboratories 



C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job (Number: 904338 Date: 05/06/99 

CUSTOMER: Marathon Oit Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: DUP-2 Laboratory Sample ID: 904338-17 
Date Sampled : 04/20/1999 Date Received : 04/27/1999 
Time Sampled : 00:00 Time Received : 12:08 
Sample Matrix : Water 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 

EPA 325.2 

Sol ids, Total Dissolved (TDS) 

Chloride 

710 

9.1 

10 

1.0 

mg/L 

mg/L 

05/02/99 

04/29/99 kab 

Page 19 

">e anaty l | C a l results, opinions or interpretations contained m tnis reoon ara based upon information ana material supplied by ine cueni tor wnose e>ciusive ana confidential use irns repon has Deen maoe. The analytical results, opinions or inte'preia lions 

expressed represent the best •udijment ol Core Laboratories. Core Laooratones. nowever. manes no warranty or representation, express or implied, ot any type, ana enoressiy disclaims same as lo the productivity, proper operations or profitableness ol 

any o>l, gas. COai or otner m-neta.. property, we" or sano in connection witn wnich such reoon is used or relied uoon lor any reason wnatsoever. This reoon snail not be reproduced, in who-a or m oart. wiihout Ihe written approval ol Core LabCBtories. 



C O R E LABORATORIES 

Job Number: 904338 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon Oi l Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-87 
Date Sampled : 04/20/1999 
Time Sampled : 11:45 
Sample Matrix : Water 

Laboratory Sample ID: 904338-18 
Date Received : 04/27/1999 
Time Received : 12:08 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 

EPA 325.2 

Sol ids, Total Dissolved (TDS) 

Chloride 

680 

10 

10 

1.0 

mg/L 

mg/L 

05/02/99 

04/29/99 kab 

L 
Page 20 

Tna analytical results, ocn ions or interpretations contained m this report Bra oased upon information ana material supplied by tna client ior wnose exclusive ana confidential use tnis reoort has been maoe The analytical results, oomions or mterpreta tions 

exDreaeaO represent ine besi ruOoment ot Core UiDoratories. Core Laboratories, nowever. manes no warranty or represent a I ion, express or implied, of any type, anrj expressly disclaims same as to me oroOuCUviiy. proper operations or piofiiaoleness ot 

... , „ , _ r.B.,1 o-c-pu-v, ...p., „ . , - „ ~ „ „ , . o n W 1 < > 1 M r , , r r , ; . j C „ renOT -s usee or '#'>ea upon <or a"v " aisoevc This repot s^aii noi oe reproduced, in whoie or >n oat. witnoui tne w n aoprovai of Core Laboratories 



C O R E LABORATORIES 

Job Number: 904338 
L A B O R A T O R Y T E S T R E S U L T S 

Oate: 05/06/99 

CUSTOMER: Marathon Oi I Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-87A 
Date Sampled : 04/20/1999 
Time Sampled : 12:30 
Sample Matrix : Water 

Laboratory Sample ID: 904338-19 
Date Received : 04/27/1999 
Time Received : 12:08 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 

EPA 325.2 

Sol ids, Total Dissolved (TDS) 

Chloride 

2500 

120 

10 

10 

mg/L 

mg/L 

05/02/99 

04/29/99 kab 

Page 21 

The analytical resutis. oprnions or ml Store! at ions com ami 

expresses represent tne oesi ^Ogment ot Co.* L 

-) I l a s C . i 1 " p r a i D 'Oper tV. w e " i 

n tms repon are Da sea upon in lorm at ton ano material suppneo Dy tne cent lor wnose exclusive ana confidential use tnis report has been rr 

i. Cor* LaDoratonaa. nowever. males no warranty or representation, express or implied. O' any type, ano expressly disclaims same as 10 t1 

C O - ^ » T ' ' 0 " win which ; j c n reoon >s used or 'e'-ea noon 'or any reason whatsoever This repon sha" not be reoroduced. «n whole or m DJ 

i The analytical results, opinions or .ntarnreta lions 

"OOuctivity. proper ODeralions or pro'ilaDieneaa ot 

ivitnout the written aop'ovai ol Core LaDoraiones. 



C O R E LABORATORIES 

Job Number: 904338 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon Oi l Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-61A 
Date Sampled : 04/20/1999 
Time Sampled : 17:50 
Sample Matrix : Water 

Laboratory Sample ID: 904338-20 
Date Received : 04/27/1999 
Time Received : 12:08 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 

EPA 325.2 

Sol ids, Total Dissolved (TDS) 

Chloride 

730 

11 

10 

10 

mg/L 

mg/L 

04/28/99 

04/29/99 kab 

Page 22 

"ne analytical results, orxniort or interpretations contained in tnis leport ate oased upon information ana material supplied bv tne cuent ior wnose exclusive ana confidential 

expressed represent tne best lodgment of Core Laboratories Cora Laboratories, nowever. ma*es no warranty or representation, exp-ess or impneo. o' any tvpe. ana exore 

any orf. gas, coal or otner mineral. Drooafy. wen or sand in connection wiin wnich sucn reoon is used or reiied uoon ior any reason whatsoever. This report shan noi be re 

on has ceen maoe. The anavt.cai results, opinions or interprets lions 

s same as to the oroauovitv. proper operations or profitableness o' 

, whoie or m pan. wit' rntten approval ot Core Laboratories. 



C O R E LABORATORIES 

Job Number: 904338 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon Oi l Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-111 
Date Sampled : 04/21/1999 
Time Sampled : 10:30 
Sample Matrix : Water 

Laboratory Sample ID: 904338-21 
Date Received : 04/27/1999 
Time Received : 12:08 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 

EPA 325.2 

Sol ids, Total Dissolved (TDS) 

Chloride 

760 

120 

10 

10 

mg/L 

mg/L 

04/28/99 

04/29/99 

mew 

kab 

Page 23 

The analytical results, opinions or interpretations contained m tnis 'eoon are based upon information and material supplied Dy me client for wnose exclusive ano confidential use tnis reoon nas been maoe. The analytical results, opinions or tnterpreta l-ons 

expressed represent the pest rudo,ment ot Core Lsborator.es. Core Laboratories, however, makes no warranty or re ores ent a tion, express or imoiied. ol any type, and expressly disclaims sama as to tne productivity, proper operations or profitableness o< 

-•-i n'i aas. coai or otner miopia'. o'ODetv. we>i or sana m connection w in wn.c" such 'eoon is used or rei>ed uoon (or any reason wnatsoever This teoon snail not De reproduced, in whole or m oan. without the written approval ot Core Laboratories. 



> 

[Ut C O R E LABORATORIES 

Job Number: 904338 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon OiI Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-89 
Date Sampled : 04/21/1999 
Time Sampled : 11:30 
Sample Matrix : Water 

Laboratory Sample ID: 904338-22 
Date Received : 04/27/1999 
Time Received : 12:08 

TEST METHOO: PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS: DATE: TECH 

EPA 160.1 

EPA 325.2 

Sol ids, Total Dissolved (TDS) 

Chloride 

710 

55 

10 

1.0 

mg/L 

mg/L 

04/28/99 

04/29/99 

mew 

kab 

• 
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' he analytical results, opinions or interpretations contained in tnis reoort are based upon information ana material suppned Oy me client tor wnose exclusive and confidential use mis reoort has oeen made The analytical results, opin-ons or interprets lions 

expressed represent Ihe be*' .uOgment ol Core Laboratories. Core Laboratories, however, manes no warranty or representation, express or implied, ot any type, ana expressly disclaims same as to tne prooucirvny. proper operations or profitableness of 

•• V -1 n?s -r<v o- c - i " T-. -O'^I tv-joe'iv -v <anri i" 'on^nction W i\r\ w-ir—> s^cn rpoot is i;se3 or rejiea uoon f c any reason whatsoever Mus report s"aii not pe reproduced in wnoie or in oart, witnout me written approval of Core Laboratories 



C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 904338 Date: 05/06/99 

CUSTOMER: Marathon Oi t Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-66 
Date Sampled : 04/21/1999 
Time Sampled : 12:30 
Sample Matr ix : Water 

Laboratory Sample ID: 904338-23 
Date Received : 04/27/1999 
Time Received : 12:08 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 

EPA 325.2 

Sol ids, Total Dissolved (TDS) 

Chloride 

730 

10 

10 

1.0 

mg/L 

mg/L 

04/28/99 

04/29/99 kab 

Page 25 

"he analytical resutls. opinions or interpretations contained m tms retjon are Dased upon information and matenal suooi'eo by me c»ent (or whose enciusivi 

expressed represent me best i-uagmeni ol Core Laboratories. Core Laboratories, however, manas no warranty or re ores em at-on. express or implied, ol a™ 

any oal. gas. coal or other mineral, property, well or sand in connection with wh«h such reoon is used or rei-ed uoon lor any reason whatsoever This rept 

and confidential use this reoon has oeen maoe The anaryticai results, opinions or interprets lions 

Ivpe, ana exoressiy disclaims same as to the productivity, proper operations or profitableness oi 

1 shall not be reproduced, in wnoie or m oan without the written approval ci Core Laboratories 



C O R E LABORATORIES 

Job Number: 904338 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon Oi l Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-88 
Date Sampled : 04/21/1999 
Time Sampled : 14:30 
Sample Matrix : Water 

Laboratory Sample ID: 904338-24 
Oate Received : 04/27/1999 
Time Received : 12:08 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 

EPA 325.2 

Sol ids, Total Dissolved (TDS) 

Chloride 

800 

24 

10 

1.0 

mg/L 

mg/L 

04/28/99 

04/29/99 

mew 

kab 

Page 26 

The analytical results, opinions or interpretations contained in th.s 'ec 

eio'essed represent tne best judgment of Cora Laooratories. Core u 

any oil. gas. coal or otner mineral. O'Ooety. well or san 

O uDOn information ana material by Ih* citent lor wnose e«cijs-ve ana confidential use this report has 

i«es no warranty or representation. e«press or implied, ot a«y tvpe, ana enpressiv disclaims same 

i is us*a or reded uoon ior any reason whatsoever. Th s reoort snail not whole or in part, i 

yl.cai rBSu ts. opinions or interpret* lions 

i, proper operations or o-otitabieness ol 

t wn'ten approval of Core Laboratories. 



C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 904338 Date: 05/06/99 

CUSTOMER: Marathon OiI Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-71 Laboratory Sample ID: 904338-25 
Date Sampled : 04/21/1999 Date Received : 04/27/1999 

Time Received : 12:08 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 

EPA 325.2 

Sol ids, Total Dissolved (TDS) 

Chloride 

1100 

22 

10 

1.0 

mg/L 

mg/L 

04/28/99 

04/29/99 

mew 

kab 
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The arialylical results, opinions or interpretations contained in this reoori are based upon information ana material supplied by the client lor wnose exclusive ana confioentiai use 

expressed reo'ttsent the oest ruogment ot Core Laboratories. Core Laboratories, however, mattes no warranty or representation, express or implied, of any type, and exp-essiy 

_ i . ,«. - - , . . „ -.nor — - a n i c>no<ir*v W e>« «»"(, ---"»<-'.— w h ich "V,;-" ' p o r t S ;«ert pr 'e''«J tiPQn for any reason whatsoever. This report Shan not De reproa 

s reDOri has Deen maoe. The analytical results, opinions or mteroreta tions 

claims same as to tne productivity, proper operations or profitableness of 

i d . m wnpie or m oan. w-tnout tne written approval of Core Labo'stones. 



C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 904338 Date: 05/06/99 

CUSTOMER: Marathon O i l Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-62 
Date Sampled : 04/21/1999 
Time Sampled : 16:30 
Sample Matrix : Water 

Laboratory Sample ID: 904338-26 
Date Received : 04/27/1999 
Time Received : 12:08 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 

EPA 325.2 

Sol ids, Total Dissolved (TDS) 

Chloride 

550 

82 

10 

10 

mg/L 

mg/L 

04/28/99 

04/29/99 

mew 

kab 
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>iiOns contained in this reoon. are based upon information and material Supplied Oy tne client for wnose exclusive ano confidential use tnis reoon has been maoe. The analytical results, opinions or mierp'eta i.ons 

expressed represent the best judgment ot Cora Laboratories, Core LaDoralones, however, manes no warranty or representation, exoress or implied, ot any type, ano expressly disclaims same as lo the proouctivitv, proper operations or profitableness ot 

any OII. gas. coal or other mineral, oropeny. well or sand m connection with which such reoon is used or relied uoon lor any reason whatsoever. This reoon snail not D« reproduced, in whole or ,n pan. wiinout the written approval ot Core Laooratones. 



C O R E LABORATORIES 

Job Number: 904338 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon O i I Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-64 
Date Sampled : 04/21/1999 
Time Sampled : 18:00 
Sample Matrix : Water 

Laboratory Sample ID: 904338-27 
Date Received : 04/27/1999 
Time Received : 12:08 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 

EPA 325.2 

Sol ids, Total Dissolved (TDS) 

Chloride 

530 

11 

10 

10 

mg/L 

mg/L 

04/28/99 

04/29/99 

mew 

kab 
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'"ne analytici 

expressed n 

i. ooirHonj or interpretations contained «n this report a>e cased uoon information ana material suDD"ad Dy me client tor wnose exclusive ana coniiaentiai use mis reoo'i has oeen maoe. The ana<vt>cai results, opinions or interprets tions 

ine Dest luogmeni ot Core Laboratories. Cora Laboratories, however, mates no warranty or representation. express or impned. of any lype, ana expressly disclaims same as io tne productivity, orooer ooeradons or profitableness ol 

"-•"•>' "* "'"•si O'ore-"v v\ p'l hr — -^n-Bi-i f-̂ , w j . - , -n c •pt-cl s usea or rp'.ea .ico" 'r* K"y reason whatsoever This 'eoon snail not be reproduced, in whole or in oart. without the written approval of Core Laboratories. 



C O R E LABORATORIES 

Job Number: 904338 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon Oi l Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-96 
Date Sampled : 04/22/1999 
Time Sampled : 09:00 
Sample Matrix : Water 

Laboratory Sample ID: 904338-28 
Date Received : 04/27/1999 
Time Received : 12:08 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 

EPA 325.2 

Sol ids, Total Dissolved (TDS) 

Chloride 

520 

13 

10 

1.0 

mg/L 

mg/L 

04/29/99 

04/29/99 

mew 

kab 

• 
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The analytical results, opinions O* """enarelations contained tn this rt 

expressed represent the best ruogment ot Core Laooratones Cee 

based uoon information ano material supplied bv Ihe cent tor whose exclusive ana conl'Oeniiai use this't 

however, manes no warranty or representation, express or implied, ol any type, ano eip'essiy tusctai 

is oeen maoe Tie analytical results. oDintons or interpreta lions 

ne as io tne productivity, proper ooe'ations or profit aoleness of 

e or <n can winou* the written approval of Core Laboratories 



C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 904338 Date: 05/06/99 

CUSTOMER: Marathon O i l Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-97 Laboratory Sample ID: 904338-29 
Date Sampled : 04/22/1999 Date Received : 04/27/1999 

Time Received : 12:08 

TEST METHOO PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 

EPA 325.2 

Sol ids, Total Dissolved (TDS) 

Chloride 

530 

6.7 

10 

1.0 

mg/L 

mg/L 

04/29/99 

04/29/99 

mew 

kab 

Page 31 

a analytical results, opinions or inierpretations contained m tn.s -t 

best luogmeni ot Core Laboratories. Core 

Ji or Ct"e' "• ' -•• i t r r rne tv . well or sano c o ^ e c u m wi 

to upon information ano material suopiied by tne client 'o 

however. maMes no warranty or representation, eioress 

ti sue" ••oo't s usea or reneo uoon 'or any reason soever This reoon shall not oe reorooucet 

rt has Dean maoe The ai 

same as to the Product: 

vticai resuiis. opinions or mterpi-eta tions 

i. proper operations or profitableness ol 

i written approval of Core Laboratories. 



C O R E LABORATORIES 

Job Number: 904338 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon OiI Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-67 
Date Sampled : 04/22/1999 
Time Sampled : 11:30 
Sample Matrix : Water 

Laboratory Sample ID: 904338-30 
Date Received : 04/27/1999 
Time Received : 12:08 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 

EPA 325.2 

Sol ids, Total Dissolved (TDS) 

Chloride 

460 

6.8 

10 

1.0 

mg/L 

mg/L 

04/29/99 

04/29/99 

mew 

kab 

Page 32 

"he analytical results, opinions or inierpreianons coniainea m this reoon are oased upon information and matenal supplied Bv the client tor wnose exclusive ana condoentiai usa th.s reoon has oeen maoe The analytical resuils, oomions or inter or eta tions 

expressed represent me best ludgment ol Core Laboratories Core Laboraiones. however, manes no warranty or reorssenianon. express or implied, ol any tyoe. ana expressly disclaims same as to the O'oauc'ivity. proper operanons or profitableness of 

i"v di oas. ec r or ether m nerai orooeny. wen or sano m connection w-th which such retort is used or re'-ed uoon tor any reason whaisoever This repon shall not be reorocuced. m who* or m pan. w-tnout Ihe written approval Of Core Laboratories. 



C O R E LABORATORIES 

Job Number: 904338 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon Oi l Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-108 
Date Sampled : 04/22/1999 
Time Sampled : 13:00 
Sample Matrix : Water 

Laboratory Sample ID: 904338-31 
Date Received : 04/27/1999 
Time Received : 12:08 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 

EPA 325.2 

Sol ids, Total Dissolved (TDS) 

Chloride 

340 

4.3 

10 

1.0 

mg/L 

mg/L 

04/29/99 

04/29/99 

mew 

kab 
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Tha analytical results, opinions or interpretations contained m in>s report are ca 

»«0resiwd represent ine D*si wdgment ol Core Laboratories. Core Laboratorns 

any o<t. flas coal or otner mineral, property, well or sand ir 

a upon information ana material suophed Dy tne dent tor wn 

', mates no warranty or representation, express or ir 

i report is used or relied upon tor any reason w 

•elusive ano conliOentiai usa this report has C 

I. ol any iyou ana eaofessiy disclaims same f 

his report snail not be reproduced, m whole o 

en maoe The analytical results, opinions or inleroreta lions 

: to ihe productivity. Dioper operations or profitableness ot 

-n pan. without the written aooroval of Core LaDO'aiones. 



C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 904338 Date: 05/06/99 

CUSTOMER: Marathon Oit Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-95 
Date Sampled : 04/22/1999 
Time Sampled : 14:30 
Sample Matrix : Water 

Laboratory Sample ID: 904338-32 
Date Received : 04/27/1999 
Time Received : 12:08 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 

EPA 325.2 

Sol ids, Total Dissolved (TDS) 

Chloride 

340 

5.6 

10 

1.0 

mg/L 

mg/L 

04/29/99 

04/29/99 

mew 

kab 
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Tha analytic*! re suns, optn-ons or interpretation* 

eaprassvo represent tn * oest tuogmont ol Cor* 

a in tnis reoon are based uoon information ana material suoo»ed by me client tor wnose a-xiusi-e ano con! 

•es. Cor* Laboratories, however, manes no warranty or recesentation. express or implied. Ol any l^pe. anc 

r C C - ' B - T ' - ' I «vitn w»icn s^c" 'eoon is usea or -eieo ucon 'or any reason mnatsoe/er '* is reoon sna" no 

mai use this repon has been maoe. The analytical results, opinions or interpret* lions 

pressiy oiscaimj same at to ihe orooucuvity Drooer operations or profit a Dieness ot 

i 'eo'oauceO. >n wno'e or m can. witnout the written aoorovai ol Cor* Laboratories 



1 i l [us C O R E LABORATORIES 

Job Number: 904338 
L A B O R A T O R Y T E S T R E S U L T S 

Oate: 05/06/99 

CUSTOMER: Marathon OiI Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-63 
Date Sampled : 04/22/1999 
Time Sampled : 15:40 
Sample Matrix : Water 

Laboratory Sample ID: 904338-33 
Date Received : 04/27/1999 
Time Received : 12:08 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 

EPA 325.2 

Sol ids, Total Dissolved (TDS) 

Chloride 

340 

15 

10 

1.0 

mg/L 

mg/L 

04/29/99 

04/29/99 

mew 

kab 

Page 35 

The analytica. fesutls. opinions or interpretations contained, in this reoon are Dased upon information 1 

expressed reoresem tne best lodgment of Core Laooratones. Core Laboratories, nowever. manes no 

sny oil. gas coai or otner mineral, propeny. well or sana in connection with wnicn sucn repon is used or 

iai suppiiea Dy tne client 'or whose exclusive ano condoentiai use mis reoon has oeen maoe Tne anaiyiicat resets, ocnions or mterpreta lions 

or representation, express or imoiied. of any type, ano expressly disclaims same as io the productivity, proper operations or profitableness of 

upon lor any reason whatsoever Th.s reoon sha" net De reproduced. >n whole or m pan. w.mout the written approval ot Core Labo*atort«*. 



C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 904338 Date: 05/06/99 

CUSTOMER: Marathon Oi l Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: MU-70 
Date Sampled : 04/22/1999 
Time Sampled : 16:50 
Sample Matrix : Water 

Laboratory Sample ID: 904338-34 
Date Received : 04/27/1999 
Time Received : 12:08 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 

EPA 325.2 

Sol ids, Total Dissolved (TDS) 

Chloride 

310 

11 

10 

1.0 

mg/L 

mg/L 

04/29/99 

04/29/99 

mew 

kab 
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C O R E LABORATORIES 

Job Number: 904338 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon Oi l Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: MU-94 
Date Sampled : 04/22/1999 
Time Sampled : 18:00 
Sample Matrix : Water 

Laboratory Sample ID: 904338-35 
Date Received : 04/27/1999 
Time Received : 12:08 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 

EPA 325.2 

Sol ids, Total Dissolved (TDS) 

Chloride 

530 

20 

10 

10 

mg/L 

mg/L 

04/29/99 

04/29/99 

mew 

kab 
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ills, opinions Of mtmpraialions contained -n lhis <t 

expressed fe present ine Dest ludgment ol Core Laboratories Core 

any oil. gas. coal or omer mineral, property, well or send in eonnecnon 
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> 1 \U3 C O R E LABORATORIES 

Job Number: 904338 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon Oi l Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: SW-3 
Date Sampled : 04/23/1999 
Time Sampled : 08:30 
Sample Matrix : Water 

Laboratory Sample ID: 904338-36 
Date Received : 04/27/1999 
Time Received : 12:08 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 

EPA 325.2 

Sol ids, Total Dissolved (TDS) 

Chloride 

380 

11 

10 

1.0 

mg/L 

mg/L 

04/29/99 

04/29/99 

mew 

kab 
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The analytical results, opinions or inierpreiaiiOi"is contained in mis reoon are Dasea upon intormanon and material sjDDiiea by tne cnent tor whose exclusive ana con'idenj'ai use this reoon nas oeen made Tne analytical results, opinions or mtero'eta tions 
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> 1 [LAB C O R E LABORATORIES 

Job Number: 904338 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon OiI Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: SU-1 
Date Sampled : 04/23/1999 
Time Sampled : 09:00 
Sample Matrix : Water 

Laboratory Sample ID: 904338-37 
Date Received : 04/27/1999 
Time Received : 12:08 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 

EPA 325.2 

Sol ids, Total Dissolved (TDS) 

Chloride 

530 

22 

10 

1.0 

mg/L 

mg/L 

04/29/99 

04/29/99 

mew 

kab 
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The analytical results, opinions or interpretations comamea in mis reoon are Dased upon mtormanon ana material supplied Dy the cnent lor wnose exclusive ano confidential use irvs reoon nas been maoe The analytical results, oomions or mterpreta lions 
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C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 904338 Date: 05/06/99 

CUSTOMER: Marathon Oi l Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: SU-2 Laboratory Sample ID: 904338-38 
Date Sampled : 04/23/1999 Date Received . . : 04/27/1999 

Time Received . . : 12:08 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 

EPA 325.2 

Sol ids, Total Dissolved (TDS) 

Chloride 

670 

44 

10 

10 

mg/L 

mg/L 

04/29/99 

04/29/99 

mew 

kab 
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The analytical results, opinions or interpretations 

expressed r e c went ine best judgment ol Core 

tnis repon are Based upon in'ormation ano malarial supplied By me cuent lor whose exclusive ana confidential use mis reoon nas oeen made. The analytical results, opinions or interpreta lions 
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C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 904338 Date: 05/06/99 

CUSTOMER: Marathon Oi l Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: EB-1 
Date Sampled : 04/20/1999 
Time Sampled : 00:00 
Sample Matrix : Water 

Laboratory Sample ID: 904338-39 
Date Received : 04/27/1999 
Time Received : 12:08 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 

EPA 325.2 

Sol ids, Total Dissolved (TDS) 

Chloride 

<10 

<1.0 

10 

1.0 

mg/L 

mg/L 

04/29/99 

04/29/99 

mew 

kab 

• 
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The analytical results, oc i ions or intercalation a contained tn ims repot are based upon information i 

expressed represent the best wdgment ot Core Laboratories. Core Laboratories, however, manes no 

i"v oit. gas, coal or Otner mineral property. weU or sana in connection wiih which such repot is use-

•ai suDOiied Oy the client tor whose exclusive and continental use this repot has Deen maae. The analytical results, opinions or interpreta lions 
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C O R E LABORATORIES 

Job Number: 904338 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/06/99 

CUSTOMER: Marathon Oi l Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: DUP-1 
Date Sampled : 04/20/1999 
Time Sampled : 00:00 
Sample Matrix : water 

Laboratory Sample ID: 904338-40 
Date Received : 04/27/1999 
Time Received : 12:08 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 160.1 

EPA 325.2 

Sol ids, Total Dissolved (TDS) 

Chloride 

920 

56 

10 

10 

mg/L 

mg/L 

04/29/99 

04/29/99 

mew 

kab 
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Th,e analytical results, opinions or interpretations contained m this 'apoil are cased upon information ana materiel sooptied by tne cnent lor whose exclusive ana confidential use mis 'eport has been maoe Th* analytical results, opinions or interpreta tions 

expressed represent IM» Dest ruogment ot Core Laboratories. Core Laooratones, however, makes no warranty or representation, express or impiieo. of any typo, ana expressly disclaims same as to the o'Oducirvity. proper ooeranons or profitaot*n*s* of 

any otl. gas. coai or other mineral, prooerty. weft or sand in connection with which sucn reoon is used or relied uoon tor any reason whatsoever This reoon snau not be leoroduced, in whole or m pan. without the written approval ol Core Laboratones. 



C O R E LABORATORIES 

Job Number.: 904338 
Q U A L I T Y C O N T R O L R E S U L T S 

Report Oate.: 05/06/99 

CUSTOMER: Marathon Oi l Company PROJECT: MOC - Midland Groundwater ATTN: Mr. Paul Peacock 

Test Method.. : EPA 325.2 Batch . . . : 39180 Analyst. . . : kab 
Method Descr ip t ion . : Chlbride (Color imetr ic) U n i t s . . . . " . . . . . . . . . : mg/L 
Parameter . . . . . : Chloride 

QC Lab ID Reagent QC Result QC Result True Value Or ig. Value Calc . Result * Limits Date Time 

ICV V17087H 21.515762 20 107.6 7. 85-115 04/29/1999 1739 
ICB 0.017585 04/29/1999 1739 
MS 903559-1 V01019106 33.260780 20.000000 10.447925 114.1 % 75-125 04/29/1999 1741 
MD 903559-1 10.111296 10.447925 3.3 R 20 04/29/1999 1741 
CCV V17087H 21.560480 20 107.8 X 85-115 04/29/1999 1754 
CCB -0.059368 04/29/1999 1754 
MS 904338-15 V01019106 21.832067 20.000000 -0.040155 109.4 X 75-125 04/29/1999 1800 
CCV V17087H 21.455017 20 107.3 X 85-115 04/29/1999 1808 
CCB -0.197420 04/29/1999 1808 
CCV V17087H 21.779535 20 108.9 X 85-115 04/29/1999 1823 
CCB -0.080641 04/29/1999 1823 
MS 904338-39 V01019106 21.836449 20.000000 -0.024135 109.3 X 75-125 04/29/1999 1836 
MO 904338-39 -0.059623 -0.024135 0.035488 A 1.000000 04/29/1999 1836 
CCV V17087H 21.755526 20 108.8 X 85-115 04/29/1999 1837 
CCB -0.099816 04/29/1999 1838 
«n 904424-2 8.831861 9.037980 2.3 R 20 04/29/1999 1842 

904424-2 V01019106 30.951975 20.000000 9.037980 109.6 % 75-125 04/29/1999 1842 
V.I.V V17087H 21.766184 20 108.8 % 85-115 04/29/1999 1844 
CCB 0.012944 04/29/1999 1845 
MO 904338-15 0.077177 -0.022487 0.099664 A 1.000000 04/29/1999 1848 
MS 904338-28 V01019106 33.428402 20.000000 13.155224 101.4 % 75-125 04/29/1999 1851 
MD 904338-28 13.501759 13.155224 2.6 R 20 04/29/1999 1856 
CCB 0.052909 04/29/1999 1859 
CCV V17087H 21.370598 20 106.9 % 85-115 04/29/1999 1859 

Test Method. . . : EPA 160. 1 Batch. . . : 39161 Analyst. . . : mew 
Method Descr ip t ion. : Sol ids, Total Dissolved (TDS) Un i t s . . : mg/L 
Parameter,.. . . . . . . . : Sol ids, Total Dissolved (TDS) 

QC 

MB 
MD 
MS 
LCS 

Lab ID Reagent 

904338-26 
904338-27 V184048A 

V184048A 

QC Result 
:37<5 

564 
1012 
9982 

QC Result True Value Or ig. Value Calc. Result 

500.000000 
10000 

551 
527 

2.3 
97.0 
99.8 

Limits 

R 20 
% 75-125 
X 80-120 

Date Time 

04/28/1999 1100 
04/28/1999 1129 
04/28/1999 1136 
04/28/1999 1140 

Test Method.. : EPA 160.1 Batch . . . : 39178 Ana lys t . . . : mew 
Method Descr ip t ion. : Sol ids, Total Dissolved (TDS) 

Total Dissolved (TDS) 

QC Lab ID Reagent QC Result QC Result True Value Or ig. Value Calc. Result * Limits Date Time 

MB -3.0 04/29/1999 0830 
MD 904338-35 550 530 3.7 R 20 04/29/1999 0919 
MS 904338-35 V184049C 1049 500.000000 530 103.8 % 75-125 04/29/1999 0925 
LCS V184049C 9975 10000 99.8 % 80-120 04/29/1999 0930 

Page 43 
* %=% REC, R=RPD, A=ABS D i f f , D=% D i f f . 

Tha analylical re suit l . Opinions or interpret lions contained m tnis reoon are base on ana materiel supplied by tne c>>enl tor * nose exclusive and confidential use lhis reoon has been made The anaiyti al results, opinions or interpreta lions 

expressed represent tne best ruogment ot Core Laboratories. Co't> Laooratorin. nowever. mam no warranty <y representation, express or mpiied, ol any type, and expressly disclaims, same as to in * prooLictviw, proper operations or protoaDfeness ol 

any Oil. gas. coal or otner mineral, property, well or sand in connection with whic sucn report is used or relied upon tor any reason wnatso sver. This reoon snau not be reproduced, in whole or m part, without ine w itten approval of Cora Laboratories. 



C O R E LABORATORIES 

Job Number.: 904338 
Q U A L I T Y C O N T R O L R E S U L T S 

Report Date.: 05/06/99 

3T0MER: Marathon Oit Company PROJECT: MOC - Midland Groundwater ATTN: Mr. Paul Peacock 

st Method : EPA 160.1 
thod Descr ip t ion . : Sol ids, Total Dissolved (TDS) 
rameter . . \ . : Sol ids, Total Dissolved (TDS) 

Batch. : 39179 
Uni ts . : mg/L 

Analyst. 

Lab ID Reagent 

904338-40 
904338-40 V184049C 

V184049C 

QC Result 

Tt) 
921 

1416 
10047 

QC Result True Value Or ig. Value Calc. Result 

500.000000 
10000 

919 
919 

0.2 
99.4 

100.5 

Limits Date Time 

04/29/1999 0930 
R 20 04/29/1999 1000 
X 75-125 04/29/1999 1005 
% 80-120 04/29/1999 1010 

160.1 . . : 39348 Analyst. . . : mew 
thod Descr ip t ion . : Sol ids, Total Dissolved (TDS) 
rameter . . . . . . . : Sol ids, Total Dissolved (TDS) 

Lab ID Reagent QC Result QC Result True Value Orig. Value Calc . Result * Limits Date Time 

-5.0 05/02/1999 2130 
904338-4 577 585 1.4 R 20 05/02/1999 2151 
904338-4 V19121C 1084 500.000000 585 99.8 X 75-125 05/02/1999 2156 

> 
V19121C 9849 10000 98.5 X 80-120 05/02/1999 2200 

:st Method.. : EPA 160 .'il \ : : Batch. . . : 39349 Analyst. . . : mew 
;thod Descr ip t ion . : Sol ids, Total Dissolved (TDS) 

Total Dissolved (TDS) 

Lab ID Reagent QC Result QC Result True Value Orig. Value Calc . Result * Limits Date Time 

-4.0 05/02/1999 2200 
904338-12 733 742 1.2 R 20 05/02/1999 2225 
904338-12 V19121C 1245 500.000000 742 100.6 7. 75-125 05/02/1999 2227 

i V19121C 9598 10000 96.0 X 80-120 05/02/1999 2230 

js t Method : EPA 160.1 
j thod Descript ion.:: . Sol ids, Total Dissolved (TDS) 
arameter. . . . : Sol ids, Total Dissolved (TDS) 

Batch : 39350 
Units : mg/L 

Analyst. 

Lab ID Reagent 

904357-1 
904357-1 V19121C 

V19121C 

QC Result 

1500 
1937 
9922 

QC Result True Value 

500.000000 
10000 

Or ig. Value Calc. Result Limits Date Time 

1470 
1470 

2.0 
93.4 
99.2 

05/02/1999 2230 
R 20 05/02/1999 2255 
7. 75-125 05/02/1999 2257 
7. 80-120 05/02/1999 2300 

Page 44 
7.=7. REC, R=RPD, A=ABS D i f f . , D=7. D i f f . 

Tne analytical resuiii. opmiona of interpretations contained m trua reoort are Oased upon information ana material supplied by tne cnent tor wnose exclusive and conddennai use this report has oeen maoe. Tne analytical results. Opinions c* interprets lions 

expressed represent the best /udameni ol Core Lido/atones. Core Laboratories, nowever. ma*** no warranty or r*pr«s*nt*ron. express ot implied, of any lyp*. and expressly declaims same as lo ine productwty, proper operator* or pro'ifatwness ot 

• ? 1 -.!•.% c r v o- ot"»r m.nprai prooeiv. w"'i or sana m con-iedon w.n wn.cn such reoon's used or rei-ed uoon i 0 - any 'eascn whatsoever This reoon shall not be reproduced, m whole or in pan. without the wrmen approval of Core Laboratories. 



C O R E LABORATORIES 

Q U A L I T Y ASSURANCE FOOTER 

METHOD REFERENCES 

(1) EPA SU-846, Test Methods for Evaluating Solid Waste, Third Edition, September 1986, July 1992, and September 1994 updates 
(2) Standard Methods for the Examination of Water and Wastewater, 18th Edition, 1992 
(3) EPA 600/4-79-020, Methods of Chemical Analysis for Waters and Wastes, March 1983 
(4) Federal Register, Friday, October 26, 1984 (40 CFR Part 136) 
(5) American Society for Testing and Materials, Volumes 5.01, 5.02, 5.03, 199?. 
(6) EPA 600/4-89-O01, Short-term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Uaters to Fresh 

Water Organises 
(7) EPA 600/4-90-027, Methods for Measuring the Acute Toxicity of Effluent and Receiving Uaters to Fresh Water and Marine 

Organisms, Fourth Edition 

COMMENTS 

All methods of chemical analysis have a statistical uncertainty associated with \he results. Unless otherwise indicated, 
the data in this report are within the limits of uncertainty as specified in tne referenced method. Quality control 
acceptance crit e r i a are based either on actual laboratory performance or on limits specified in the referenced method. 
The date and time of analysis indicated on the QA report may not reflect the actual time of analysis for QC samples. A l l data 
reported on an "as received" basis unless otherwise indicated. Data reported in the QA report may be lower than sample data 
due to dilution of samples into the calibration range of the analysis. Sample concentrations for solid sampler, are calculated 
on an as receive-i (wet) basis. Unless otherwise indicated, volatiles by gas chromatography (GC) are reported tron a single 
column. Volatiles analyses by GC on low level soil extractions are conducted at room ten.perature. 

FLAGS, FOOTNOTES, AND ABBREVIATIONS (as needed) 

NA 
N/A 
ug/L 
mg/L 
ND 
NC 
(a) 
(b) 
(c) 
(d) 

(e) 

(f) 

eg) 

(h) 

= Not analyzed N.I. = Not Ignitable 
= Not applicable S.I. = Sustains Ignition 
= Micrograms per li t e r KNS) = Ignites, but does not Sustain Ignition 
= Milligrams per li t e r RPD = Relative Percent Difference 
= Hot detected at a value greater than the reporting limit 
= Not calculable due to values lower than the detection limit 
= Surrogate recoveries were outside acceptable ranges due to matrix effects. 
= Surrogate recoveries were not calculated due to dilution of the sample below the detectable range ror the surroga:?. 
= Matrix spike recoveries were outside acceptable ranges due to matrix effects. 
= Relative Percent Difference (RPD) for duplicate analysis outside acceptance limits due to actual differences in 

the sample matrix. 
= The limit listed for flammability indicates the upper limit for the test. Samples are not tested at tempeiati.res 
above 140 Fahrenheit since only samples which w i l l sustain ignition at temperatures below 1»0 are consider-d 
flammable. 

= Results for this hydrocarbon range did not match a typical hydrocarbon pattern. Result? were quantified usinc, \ 
diesel standard, however, the hydrocarbon pattern did not match a diesel pattern. 

= Results for this hydrocarbon range did not match a typical hydrocarbon pattern. Results were quantified using a 
gasoline standard, however, the hydrocarbon pattern did not match a gasoline pattern. 

= High dilution due to matrix effects 

QC SAMPLE IDENTIFICATIONS SUBCONTRACTED LABORATORY LOCATIONS 

MB = Method Blank SB = Storage Blank Core Laboratories: Aurora, Colorado *AU 
RB = Reagent Blank -IS = Matrix Spike Casper, Wyoming *CA 
ICB = I n i t i a l Calibration Blan!; USD = Matrix Spike Duplicate Corpus Christi, Texas *CC 
CCB = Continuing Calibration elank MD = Matrix Duplicate Edison, New Jersey *ED 
CS = Calibration Standard BS = Blank Spike Houston, Texas (Env) *HE 
ICB = I n i t i a l Calibration SS = Surrogate Spike Houston, Texas (Pet) *HP 

Verification LCS = Laboratory Control Indianapolis, Indiana *IN 
CCV = Continuing Calibration Standard Lake Charles, Louisiana *LC 

Verification RS Reference Standard Long Beach, California 
Tampa, Florida 
Valparaiso, Indiana 

*'_B 
*TP 
*VP 

Rev. 24 /usr/matt/logs_ii_forms/footer.wp 6/25/96 

Aquatic Testing Laboratories: 
Ventura, California 

2400 Cumberland Drive 
Valparaiso, IN 46383 

*AT 



Job Number 904338 Location.: 57211 Job Check List Date.: 04/27/99 
Project Number. 96000703 Project Description : MOC - Midland Groundwater I pa 

: Marathon Oil Company Contact.: Mr. Paul Peacock 

Questions ? (Y/N) Comments 

rpjsckl Job Sample Receipt Checklist Report V2 
04/27/99 

Chain-of-Custody Present? Y 

Custody seal on shipping container? 

. . . I f "yes", custody seal intact? 

Custody seals on sample containers? 

. . . I f "yes", custody seal intact? 

Samples chilled? Y 

Temperature of cooler acceptable? (4 deg C +/- 2). RECEIVED ON ICE 

Samples received intact (good condition)? Y 

Volatile samples acceptable? (no headspace) N/A 

Correct containers used? Y 

Adequate sample volume provided? Y 

Samples preserved correctly? Y 

Samples received within holding-time? N SOME SAMPLES WERE RECEIVED OUT OF HOLD WITH OTHERS COMING UP WITHIN HO 

Agreement between COC and sample labels? Y 

Additional. 

Comments. 

Sample Custodian Signature. 

Page 1 
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ARCADIS GERAGHTY&MILLER 

December 1999 Groundwater 
Sampling Event 



Committed To Your Success 

ANALYTICAL REPORT 
JOB NUMBER: 1Q0242 

Prepared For: 

Marathon O i l Company 
125 West Missouri Street 

P.O. Box 552 
Midland, TX 79702-0552 

Attention: Mr. Paul Peacock 

Date: 01/10/2000 

Date 

Name: Les Arnold Severn Trent Laboratories 
2400 Cumberland Drive 
Valparaiso, IN 46383 T i t l e : Laboratory Manager 

PHONE: 219-464-2389 
FAX..: 219-462-2953 

a part of 
Severn Trent Services inc. 



Committed To Your Success 

SAMPLE INFORMATION 
Date: 01/10/2000 

Job Number.: 
Customer...: 

100242 
Marathon Oil Company 
Mr. Paul Peacock 

Customer Project ID 
Project Description 

.: 96000651 

.: NP000443.0005 

.: Marathon Oil Co., Midland, Tx 

Laboratory 
Sample ID 

Customer 
Sample ID 

Sample 
Matrix 

Date 
Sampled 

Time 
Sampled 

Date 
Received: 

Time 
Received 

100242-1 MU54 Water 01/06/2000 13:00 01/08/2000 10:30 

Page 1 

a part of 

Severn Ticm Services Inc. 



Commined To Your Success 

Job Number: 100242 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 01/10/2000 

CUSTOMER: Marathon O i l Company PROJECT: NP000443.0005 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW54 
Date Sampled : 01/06/2000 
Time Sampled : 13:00 
Sample Matrix : Water 

Laboratory Sample ID: 100242-1 
Date Received : 01/08/2000 
Time Received : 10:30 

TEST METHOO 

EPA 8260B 

PARAMETER/TEST DESCRIPTION 

Volatile Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

SAMPLE RESULT 

ND 
ND 
ND 
ND 

REPORTING LIMIT 

5 
5 
5 
10 

UNITS 

ug/L 
ug/L 
ug/L 
ug/L 

OATE 

01/08/00 
01/08/00 
01/08/00 
01/08/00 

TECH 

weh 
weh 
weh 
weh 

Page 2 
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Commined To Your Success 

QUAL I T Y CONTROL R E S U L T S 
Job Number.: 100242 Report Date.: 01/10/2000 

CUSTOMER: Marathon Oil Company PROJECT: Marathon Oil Co., Midland, Tx ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

Test Method : 51936 Analyst...: weh 
Method Description.: Volatile Organic Compounds Units : ug/L 

MB Method Blank 01/08/2000 1746 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

ND 
ND 
ND 
ND 

LCS .. Laboratory Control Sample CLPVOAMS2 01/08/2000 1817 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 44.85 50 89.7 X 67-130 
Toluene 43.41 50 86.8 X 75-114 

• 
MS Matrix Spike CLPVOAMSZ 100242-1 01/08/2000 1919 

Parameter/Test Description 

Benzene 
Toluene 

QC Result 

44.70 
43.79 

QC Result True Value Orig. Value Calc. Result 

50 
50 

ND 
ND 

89.4 
87.6 

X 
X 

Limits 

67-130 
75-114 

MSD Matrix Spike Duplicate CLPV0AMS2 100242-1 01/08/2000 1949 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 44.57 44.70 50 ND 89.1 X 67-130 
0.3 R 30 

Toluene 43.45 43.79 50 ND 86.9 X 75-114 
0.8 R 30 

Page 3 * %='/. REC, R=RPD, A=ABS Diff., D=X Diff. 

a part of 

Scscra Trent Service* Inc. 



Committed To Your Success 

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 100242 Report Da te . : 01/10/2000 

CUSTOMER: Marathon OU Company PROJECT: Marathon Oil Co., Midland, Tx ATTN: Mr. Paul Peacock 

Method ..: Volatile Organic Compounds 
..: 8260V1 

Surrogate Units 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID 

100242-1 
100242-1 
100242-1 
100224-1 
100224-4 
100224-3 
100224-6 
100224-2 
100224-5 
100245-1 
1100245-3 
'100245-2 

Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

MB 49.17 50.00 98.3 76-120 01/08/2000 1746 
LCS 49.47 50.00 98.9 76-120 01/08/2000 1817 

49.06 50.00 98.1 76-120 01/08/2000 1848 
MS 49.09 50.00 98.2 76-120 01/08/2000 1919 
MSD 48.54 50.00 97.1 76-120 01/08/2000 1949 

48.87 50.00 97.7 76-120 01/08/2000 2020 
48.79 50.00 97.6 76-120 01/08/2000 2051 
49.91 50.00 99.8 76-120 01/08/2000 2122 
49.52 50.00 99.0 76-120 01/08/2000 2153 
48.95 50.00 97.9 76-120 01/08/2000 2224 
49.88 50.00 99.8 76-120 01/08/2000 2255 
48.97 50.00 97.9 76-120 01/08/2000 2325 
49.48 50.00 99.0 76-120 01/08/2000 2356 
48.89 50.00 97.8 76-120 01/09/2000 0027 

Surrogate Units 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type Dilution Result True Value 

MB 53.09 50.00 
LCS 52.30 50.00 

100242-1 51.80 50.00 
100242-1 MS 52.48 50.00 
100242-1 MSD 51.61 50.00 
100224-1 51.44 50.00 
100224-4 51.87 50.00 
100224-3 51.50 50.00 
100224-6 51.41 50.00 
100224-2 51.66 50.00 
100224-5 51.40 50.00 
100245-1 50.55 50.00 
100245-3 51.44 50.00 
100245-2 51.95 50.00 

Percent Recovery Limits Flag Date Time 

106.2 
104.6 
103.6 
105.0 
103.2 
102.9 
103.7 
103.0 
102.8 
103.3 
102.8 
101.1 
102.9 
103.9 

85-115 
85-115 
85-115 
85-115 
85-115 
85-115 
85-115 
85-115 
85-115 
85-115 
85-115 
85-115 
85-115 
85-115 

01/08/2000 1746 
01/08/2000 1817 
01/08/2000 1848 
01/08/2000 1919 
01/08/2000 1949 
01/08/2000 2020 
01/08/2000 2051 
01/08/2000 2122 
01/08/2000 2153 
01/08/2000 2224 
01/08/2000 2255 
01/08/2000 2325 
01/08/2000 2356 
01/09/2000 0027 

Surrogate Units 

Toluene-d8 ug/L 

L a b 1 0 Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

MB 50.05 50.00 100.1 85-112 01/08/2000 1746 
LCS 49.69 50.00 99.4 85-112 01/08/2000 1817 

Page 4 
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Commined To Your Success 

Job Number.: 100242 
SURROGATE R E C O V E R I E S REPORT 

Report Date.: 01/10/2000 

CUSTOMER: Marathon Oil Company PROJECT: Marathon Oil Co., Midland, Tx ATTN: Mr. Paul Peacock 

Surrogate Units 

Toluene-d8 ug/L 

Lab ID Matrix QC Type Dilution Result True Value 

100242-1 50.26 50.00 
100242-1 MS 49.89 50.00 
100242-1 MSD 49.56 50.00 
100224-1 49.86 50.00 
100224-4 50.00 50.00 
100224-3 50.03 50.00 
100224-6 49.91 50.00 
100224-2 50.09 50.00 
100224-5 50.41 50.00 
100245-1 49.68 50.00 
100245-3 49.65 50.00 
100245-2 49.54 50.00 

Percent Recovery Limits Flag Date Time 

100.5 
99.8 
99.1 
99.7 
100.0 
100.1 
99.8 
100.2 
100.8 
99.4 
99.3 
99.1 

85-112 
85-112 
85-112 
85-112 
85-112 
85-112 
85-112 
85-112 
85-112 
85-112 
85-112 
85-112 

01/08/2000 1848 
01/08/2000 1919 
01/08/2000 1949 
01/08/2000 2020 
01/08/2000 2051 
01/08/2000 2122 
01/08/2000 2153 
01/08/2000 2224 
01/08/2000 2255 
01/08/2000 2325 
01/08/2000 2356 
01/09/2000 0027 

Page 5 
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Commined To Vour Success 

QUALITY ASSURANCE FOOTER 

METHOD REFERENCES 

1. EPA SW-846, Test Methods for Evaluating Solid Waste Update I. IIA, IIB, III 
2. Standard Methods for the Examination of Water and Wastewater, 18"1 Edition 
3. EPA 600/4-79-020, Methods of Chemical Analysis for Waters and Wastes, March 1983 
4. Federal Register, Friday, October 26,1984 (40 CFR Part 136) 
5. American Society for Testing and Materials, Volumes 5.01, 5.02, 5.03,11.01,11.02,11.03,11.04 
6. EPA Methods for Environmental Samples 

COMMENTS 

All methods of chemical analysis have a statistical uncertainty associated with the results. Unless otherwise indicated, the data in this report are 
within the limits of uncertainty as specified in the referenced method. Quality Control acceptance criteria are based either on actual laboratory 
performance or on limits specified in the referenced method. The date and time of analysis indicated on the QA report may not reflect the actual 
time of analysis for QC samples. All data are reported on an "as received" basis unless otherwise indicated. Data reported in the QA report may 
be lower than sample data due to dilution of samples into the calibration range ofthe analysis. Sample concentration for solid samples are 
calculated on an as received (wet) basis. Unless otherwise indicated, volatiles by gas chromatography (GC) are reported from a single column. 
Volatile analysis by GC on low level soil extractions are conducted at room temperature. 

FLAGS, FOOTNOTES AND ABBREVIATIONS (as needed) 

NA = Not Analyzed ND = Not detected at a value greater than the reporting limit 
N/A = Not applicable NC = Not calculable due to values lower than the reporting limit 
ug/L = Micrograms per liter mg/L = Milligrams per liter 
ug/Kg = Micrograms per kilogram mg/kg = Milligrams per kilogram 
U = Undetected 
J = Indicates value is > MDL, but < Reporting Limit 
B = Analyte was detected in the method blank analyzed with this sample. 
D = Surrogate recoveries are not calculated due to sample dilution. 
X = Surrogate recovery is outside quality control limits. 
Y = Spike or spike duplicate recover/ is outside quality control limits. 
Z = Relative percent difference for a spike and spike duplicate is outside quality control limits. The precision of the method was 

Impacted by matrix. 
A = Indicates value is above QC acceptance criteria. 

QC SAMPLE IDENTIFICATIONS 

MB = Method Blank SB = Storage Blank 
RB = Reagent Blank EB = Extraction Blank 
PB = Preparation Blank CALB = Calibration Blank 
MD = Method Duplicate RS = Reference Standard 
LCS = Laboratory Control Sample LCSD = Laboratory Control Sample Duplicate 
MS = Matrix Spike MSD = Matrix Spike Duplicate 
ICB = Initial Calibration Blank CCB = Continuing Calibration Blank 
ICV = Initial Calibration Verification ICB = Initial Calibration Blank 
PDS = Post Digestion Spike SS = Surrogate Spike 
ISA = Interference Check standard "A" ISB Interference Check Standard "B" 
ISCAB = Interference Check Sample AB MSA = Method of Standard Additions 
CAL = Calibration standard SD = Serial Dilution 
MST = TCLP Matrix Spike MSQ = TCLP Matrix Spike Duplicate 
PST = TCLP Post Digestion Spike LCT = TCLP Laboratory Control Sample 

STL-Valparaiso VPQ0140 
2400 Cumberland Dr Revision 001 
Valparaiso, IN 46383 Effective 10/15/99 

a part of 

Severn Trenl Services Ine. 



krpjsckl Job Sample Receipt Checklist Report V2 

r 01/08/2000 

Job Number 100242 Location.: 57211 Customer Job ID : Job Check List Date. : 01/08/2000 
Project Number. 96000607 Project Description.: Wisconsin Steel Task 2 Monitoring • tfm 

ARCADIS Geraghty & Miller Contact.: Mr. Matthew Lasecki 

Questions ? (Y/N) Comments 

Cha in-of-Custody Present? Y 

Custody seal on shipping container? Y 

. . . I f "yes", custody seal intact? 

Custody seals on sample containers? Y 

. . . I f "yes", custody seal intact? 

Samples c h i l l ed? Y 

Temperature of cooler acceptable? (4 deg C +/- 2). RECEIVED ON ICE 

Samples received intact (good condition)? Y 

Correct containers used? Y 

Adequate sample volume provided? Y 

Samples preserved correctly? Y 

Samples received within holding-time? Y 

Agreement between COC and sample labels? Y 

Additional 

Comments 

Sample Custodian Signature.. 

Page 1 





Commined To Your Success 

ANALYTICAL REPORT 
JOB NUMBER: 914451 

Prepared For: 

Marathon O i l Company 
125 West Missouri Street.: 

P.O. Box 552 
Midland, TX 79702-0552 

A t t e n t i o n : Mr. Paul Peacock 

Date: 12/27/1999 

BBflf o 4 z;;3 

Signature Date 

Name: 

T i t l e : Laboratory Manager 

Les Arnold Severn Trent Laboratories 
2400 Cuiriberland Drive 
Valparaiso, IN 46383 

PHONE: 219-464-2389 
FAX..: 219-462-2953 

a part of 
Sexcrn Trent Services Inc. 



Committed To Your Success 

SAMPLE INFORMATION 
Oate: 12/27/1999 

Job Number.: 914451 : 96000746 
Customer...: Marathon Oit Company Customer Project ID : MW-117A 

Mr. Paul Peacock Project Description : INDIAN BASIN REMEDIATION STRIPPER 

Laboratory 
Sample 10 

Customer 
Sample:ID 

Sample 
Matrix 

Date 
Sampled 

Time 
Sampled 

Date 
Received: 

Time 
Received 

914451-1 

914451-2 

914451-3 

914451-4 

914451-5 

MW-117A 

MW-121 

MW-122 

MW-61A 

TRIP BLANK 

Aqueous 

Aqueous 

Aqueous 

Aqueous 

Aqueous 

12/16/1999 

12/16/1999 

12/16/1999 

12/16/1999 

10:05 

10:55 

10:35 

16:15 

12/21/1999 

12/21/1999 

12/21/1999 

12/21/1999 

12/21/1999 

14:00 

14:00 

14:00 

14:00 

14:00 

Page 1 
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Committed To Your Success 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 914451 0 a t e : 12/27/1999 

CUSTOMER: Marathon 0 i t Company PROJECT: MW-117A ATTtf: MP. Paul Peacock 

Customer Sample ID: MW-117A 
Date Sampled : 12/16/1999 
Time Sampled : 10:05 
Sample Matrix : Aqueous 

Laboratory Sample ID: 914451-1 
Date Received : 12/21/1999 
Time Received : 14:00 

TEST METHOD PARAMETER/TEST DESCRIPTION: SAMPLE RESULT REPORTING LIMIT UNITS OATE TECH 

EPA 8021B BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

<5.0 
ND 
ND 
ND 
ND 

5.0 
5.0 
5.0 

10.0 
5.0 

ug/L 12/23/99 weh 
ug/L 12/23/99 weh 
ug/L 12/23/99 weh 
ug/L 12/23/99 weh 
ug/L 12/23/99 weh 

Page 2 

a part of 
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Committed To Your Success 

LABORATORY TEST RESULTS 
Job Number: 914451 Oate: 12/27/1999 

CUSTOMER: Marathon Oil Company PROJECT: MW-117A ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-121 
Oate Sampled : 12/16/1999 
Time Sampled : 10:55 
Sample Matrix : Aqueous 

Laboratory Sample ID: 914451-2 
Date Received : 12/21/1999 
Time Received : 14:00 

TEST METHOO 

EPA 8021B 

PARAMETER/TEST: DESCRIPTION 

BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

SAMPLE RESULT 

500 
370 
10 
20 

ND 

REPORTING:LIMIT 

50 
50 
5.0 
10.0 
5.0 

UNITS 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

DATE 

12/23/99 
12/23/99 
12/23/99 
12/23/99 
12/23/99 

TECH 

weh 
weh 
weh 
weh 
weh 

Page 3 
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Committed To Your Success 

LABORATORY TEST RESULTS 
Job Number: 914451 Date: 12/27/1999 

CUSTOMER: Marathon Oil Company PROJECT: MW-117A ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-122 
Date Sampled : 12/16/1999 
Time Sampled : 10:35 
Sample Matrix : Aqueous 

Laboratory Sample ID: 914451-3 
Date Received : 12/21/1999 
Time Received : 14:00 

TEST METHOD 

EPA 8021B 

PARAMETER/TEST DESCRIPTION: 

BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

SAMPLE RESULT 

<5.0 

<5.0 

11 

29 
22 

REPORTING LIMIT 

5.0 
5.0 
5.0 
10.0 
5.0 

UNITS 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

DATE 

12/23/99 
12/23/99 
12/23/99 
12/23/99 
12/23/99 

TECH. 

weh 
weh 
weh 
weh 
weh 

Page 4 
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Commined To Your Success 

LABORATORY TEST RESULTS 
Job Number: 914451 Date: 12/27/1999 

CUSTOMER: Marathon OiI Company PROJECT: MW-117A ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-61A Laboratory Sample ID: 914451-4 
Date Sampled : 12/16/1999 

TEST METHOD PARAMETER/TEST: DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 8021B BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

<5.0 
<5.0 

6.3 
16 
11 

5.0 
5.0 
5.0 
10.0 
5.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

12/23/99 
12/23/99 
12/23/99 
12/23/99 
12/23/99 

weh 
weh 
weh 
weh 
weh 

Page 5 
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L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 914451 D a t e : 12/27/1999 

CUSTOMER: Marathon OiL Company PROJECT: MU-117A ATTN: Mr. Paul Peacock 

Laboratory Sample ID: 914451-5 
Date Received : 12/21/1999 
Time Received : 14:00 

TEST METHOO PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING: LIMIT ||MN:iTS|| lll*!llt TECH 
EPA 8021B BTEX -

Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

ND 
ND 
ND 
ND 
ND 

5.0 
5.0 
5.0 
10.0 
5.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

12/22/99 
12/22/99 
12/22/99 
12/22/99 
12/22/99 

weh 
weh 
weh 
weh 
weh 

Page 6 
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Customer Sample ID: TRIP BLANK 
Date Sampled : 
Time Sampled : 
Sample Matrix : Aqueous 

Sevem Trent Services Inc. 



Job Number.: 914451 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 12/27/1999 

CUSTOMER: Marathon Oft Company PROJECT: INDIAN. BASIN: REMEDIATION: STRIP ATTN: Mr. Paut Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

Test Method : EPA 8021B : 51266 Analyst...: weh 
Method Description.: BTEX 

LCS laboratory Control Sample 8020MS1 12/22/1999 1020 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 48.448 50 96.9 X 70-130 
Ethylbenzene 45.96 50 91.9 X 70-130 
Toluene 46.97 50 93.9 X 70-130 
m&p-Xylenes 88.77 100 88.8 X 70-130 
o-Xylene 45.07 50 90.1 X 70-130 

MB Method Blank 12/22/1999 1056 

m 
Parameter/Test Description QC Result 

Benzene ND 
Ethylbenzene ND 
pIuene ND 
p-Xylenes ND 
-Xylene ND 

QC Result True Value Orig. Value Calc. Result * Limits 

MS Mat r ix Spike: 8020MS1 914280-13 12/22/1999 1244 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limi ts 

Benzene 47.641 50 ND 95.3 X 70-130 
Ethylbenzene 44.52 50 ND 89.0 X 70-130 
Toluene 47.09 50 ND 94.2 X 70-130 
m&p-Xylenes 86.07 100 ND 86.1 X 70-130 
o-Xylene 43.48 50 ND 87.0 X 70-130 

MSO Matrix Spike Duplicate 8020MS1 914280- 12/22/1999 1320 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 48.581 47.641 50 ND 97.2 X 70-130 
2.0 R 25 

Ethylbenzene 46.08 44.52 50 ND 92.2 X 70-130 
3.4 R 25 

Toluene 47.21 47.09 50 ND 94.4 X 70-130 
0.3 R 25 

m&p-Xylenes 88.94 86.07 100 ND 88.9 X 70-130 m&p-Xylenes 
3.3 R 25 

o-Xylene 45.22 43.48 50 ND 90.4 X 70-130 
3.9 R 25 

Page 7 X=X REC, R=RPD, A=ABS D i f f . , D=X D i f f . 

a part of 
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Commined To Your Success 

Q U A U T 1 CONTROL R E S U L T S 
Job Number.: 914451 Report Date.: 12/27/1999 

CUSTOMER; Marathon Oil Company PROJECT : INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

LCS Laboratory Control Sample 8020MS1 12/22/1999 1842 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 48.951 50 97.9 X 70-130 
Ethylbenzene 45.95 50 91.9 X 70-130 
Toluene 47.03 50 94.1 X 70-130 
m&p-Xylenes 89.17 100 89.2 X 70-130 
o-Xylene 45.17 50 90.3 X 70-130 

Test Method : 51318 Analyst...: weh 
Method Description.: BTEX : ug/L 

LCS Laboratory Control Sample 8020MS1 12/23/1999 0908 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 48.169 50 96.3 X 70-130 
Ethylbenzene 46.22 50 92.4 X 70-130 
Joluene 47.30 50 94.6 X 70-130 
Hb- Xylenes 89.34 100 89.3 X 70-130 
Hr/lene 45.57 50 91.1 X 70-130 

Method Blank 12/23/1999 0942 

Parameter/Test Description 

Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

QC Result 

ND 
ND 
ND 
ND 
ND 

QC Result True Value Orig. Value Calc. Result * Limits 

MS Matrix Spike 8020MS1 914451-1 12/23/1999 1051 

Parameter/Test Description QC Result QC Result True Value Orig Value Calc. Result * Limits 

Benzene 50.909 50 2.808 96.2 X 70-130 
Ethylbenzene 45.43 50 ND 90.9 X 70-130 
Toluene 47.56 50 ND 95.1 X 70-130 
m&p-Xylenes 87.66 100 ND 87.7 X 70-130 
o-Xylene 43.65 50 ND 87.3 X 70-130 

MSD. :? Matr ix Spi ke Duplicate 8020MS1 914451-1 12/23/1999 1125 

Parameter/Test Description QC Result QC Result True Value Orig . Value Calc. Result * Limits 

Benzene 

Ethylbenzene 

I uene 

51.381 

45.41 

47.63 

50.909 

45.43 

47.56 

50 

50 

50 

2.808 

ND 

NO 

97.1 
0.9 
90.8 
0.0 
95.3 
0.1 

X 70-130 
R 25 
X 70-130 
R 25 
X 70-130 
R 25 

Page 8 * 7.=X REC, R=RPD, A=ABS Diff., D=X Diff. 
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Job Number.: 914451 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 12/27/1999 

CUSTOMER: Ms irathon Oil Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

MSO Matrix Spike Duplicate 8020MS1 914451-1 | 12/23/1999 1125 

Parameter/Test Description OC Result QC Result True Value Orig Value Calc. Result * Limits 

m&p-Xylenes 87.63 87.66 100 ND 87.6 X 70-130 

o-Xylene 43.23 43.65 50 ND 
0.0 
86.5 
1.0 -

R 25 
X 70-130 
R 25 

j LCS Laboratory Control Sampte S020MS1 | j 12/23/1999 1709 

Parameter/Test Description QC Result QC Result True Value Orig Value Calc. Result * Limits 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

50.221 
45.13 
48.01 
87.48 
44.18 

50 
50 
50 
100 
50 

100.4 
90.3 
96.0 
87.5 
88.4 

X 70-130 
X 70-130 
X 70-130 
X 70-130 
X 70-130 

Page 9 * X=X REC, R=RPD, A=ABS D i f f . , D=X D i f f . 
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Committed To Your Success 

SURROGATE R E C O V E R I E S REPORT 
Job Number.: 914451 Report Date.: 12/27/1999 

CUSTOMER: Marathon Oft Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paut Peacock 

: 51266 
: weh 

Surrogate Units 

True Value 

1,4-D i fluorobenzene ug/L 

True Value Lab ID Matrix QC Type Dilution Result True Value 

LCS 50.82 50.00 
MB 50.62 50.00 

914451-5 51.68 50.00 
914280-13 50.64 50.00 
914280-13 MS 51.43 50.00 
914280-13 MSD 51.03 50.00 
914280-2 51.77 50.00 
914280-3 50.85 50.00 
914280-4 53.32 50.00 
914280-6 51.38 50.00 
914280-8 51.70 50.00 
914279-1 51.03 50.00 
*14279-15 52.31 50.00 
W4279-14 10 49.96 50.00 

LCS 52.18 50.00 

Surrogate Units. 

BFB (Surrogate) ug/L 

Percent Recovery Limits Flag 

101.6 
101.2 
103.4 
101.3 
102.9 
102.1 
103.5 
101.7 
106.6 
102.8 
103.4 
102.1 
104.6 
99.9 

104.4 

78-118 
78-118 
78-118 
78-118 
78-118 
78-118 
78-118 
78-118 
78-118 
78-118 
78-118 
78-118 
78-118 
78-118 
78-118 

Date Time 

12/22/1999 1020 
12/22/1999 1056 
12/22/1999 1132 
12/22/1999 1208 
12/22/1999 1244 
12/22/1999 1320 
12/22/1999 1356 
12/22/1999 1432 
12/22/1999 1507 
12/22/1999 1543 
12/22/1999 1618 
12/22/1999 1654 
12/22/1999 1730 
12/22/1999 1806 
12/22/1999 1842 

Lab ID 

914451-5 
914280-13 
914280-13 
914280-13 
914280-2 
914280-3 
914280-4 
914280-6 
914280-8 
914279-1 
914279-15 
914279-14 

Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

LCS 48.19 50.00 96.4 86-110 12/22/1999 1020 
MB 46.60 50.00 93.2 86-110 12/22/1999 1056 

48.16 50.00 96.3 86-110 12/22/1999 1132 

MS 
47.04 50.00 94.1 86-110 12/22/1999 1203 

MS 48.64 50.00 97.3 86-110 12/22/1999 1244 
MSD 49.20 50.00 98.4 86-110 12/22/1999 1320 

48.43 50.00 96.9 86-110 12/22/1999 1356 
48.36 50.00 96.7 86-110 12/22/1999 1432 
51.65 50.00 103.3 86-110 12/22/1999 1507 
47.30 50.00 94.6 86-110 12/22/1999 1543 
49.05 50.00 98.1 86-110 12/22/1999 1618 
51.36 50.00 102.7 86-110 12/22/1999 1654 

10 
51.30 50.00 102.6 86-110 12/22/1999 1730 

LCS 
10 51.68 50.00 103.4 86-110 12/22/1999 1806 

LCS 49.12 50.00 98.2 86-110 12/22/1999 1842 
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Commined To Your Success 

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 914451 Report Date.: 12/27/1999 

CUSTOMER: Marathon Oit Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paut Peacock 

Method ...: BTEX Batch : 51318 
...: 8021BX 

Surrogate Units 

1,4-Difluorobenzene ug/L 

Lab ID Matrix QC Type D i l u t i on Result True Value Percent Recovery Limits Flag Date Time 

LCS 50.95 50.00 101.9 78-118 12/23/1999 0908 
MB 51.48 50.00 103.0 78-118 12/23/1999 0942 

914451-1 52.23 50.00 104.5 78-118 12/23/1999 1017 
914451-1 MS 50.72 50.00 101.4 78-118 12/23/1999 1051 
914451-1 MSD 52.31 50.00 104.6 78-118 12/23/1999 1125 
914451-2 53.14 50.00 106.3 78-118 12/23/1999 1159 
914451-3 52.24 50.00 104.5 78-118 12/23/1999 1233 
914451-4 52.47 50.00 104.9 78-118 12/23/1999 1307 
914451-2 10 50.29 50.00 100.6 78-118 12/23/1999 1449 
914361-4 Dry Weight 1000 48.60 50.00 97.2 45-125 12/23/1999 1524 
914361-5 Dry Weight 50 55.13 50.00 110.3 45-125 12/23/1999 1558 
914361-4 Dry Weight 10000 56.06 50.00 112.1 45-125 12/23/1999 1635 

> 

LCS 51.75 50.00 103.5 78-118 12/23/1999 1709 

Surrogate Units 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

LCS 49.18 50.00 98.4 86-110 12/23/1999 0908 
MB 47.64 50.00 95.3 86-110 12/23/1999 0942 

914451-1 48.33 50.00 96.7 86-110 12/23/1999 1017 
914451-1 MS 47.88 50.00 95.8 86-110 12/23/1999 1051 
914451-1 MSD 49.28 50.00 98.6 86-110 12/23/1999 1125 
914451-2 54.08 50.00 108.2 86-110 12/23/1999 1159 
914451-3 50.25 50.00 100.5 86-110 12/23/1999 1233 
914451-4 50.55 50.00 101.1 86-110 12/23/1999 1307 
914451-2 10 51.91 50.00 103.8 86-110 12/23/1999 1449 
914361-4 Dry Weight 1000 53.02 50.00 106.0 58-130 12/23/1999 1524 
914361-5 Dry Weight 50 53.09 50.00 106.2 58-130 12/23/1999 1558 
914361-4 Dry Weight 10000 52.31 50.00 104.6 58-130 12/23/1999 1635 

LCS 48.67 50.00 97.3 86-110 12/23/1999 1709 
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Commined To Your Success 

QUALITY ASSURANCE FOOTER 

METHOD REFERENCES 

1. EPA SW-846, Test Methods for Evaluating Solid Waste Update I, UA, IIB, III 
2. Standard Methods for the Examination of Water and Wastewater, 18"1 Edition 
3. EPA 600/4-79-020, Methods of Chemical Analysis for Waters and Wastes, March 1983 
4. Federal Register, Friday, October 26,1984 (40 CFR Part 136) 
5. American Society for Testing and Materials, Volumes 5.01, 5.02, 5.03,11.01,11.02,11.03,11.04 
6. EPA Methods for Environmental Samples 

COMMENTS 

All methods of chemical analysis have a statistical uncertainty associated with the results. Unless otherwise indicated, the data in this report are 
within the limits of uncertainty as specified in the referenced method. Quality Control acceptance criteria are based either on actual laboratory 
performance or on limits specified in the referenced method. The date and time of analysis indicated on the QA report may not reflect the actual 
time of analysis for QC samples. All data are reported on an "as received" basis unless otherwise indicated. Data reported in the QA report may 
be lower than sample data due to dilution of samples into the calibration range of the analysis. Sample concentration for solid samples are 
calculated on an as received (wet) basis. Unless otherwise indicated, volatiles by gas chromatography (GC) are reported from a single column. 
Volatile analysis by GC on low level soil extractions are conducted at room temperature. 

FLAGS, FOOTNOTES AND ABBREVIATIONS (as needed) 

NA 
N/A 
ug/L 
ug/Kg 
U 
J 
B 
D 
X 
Y 
Z 

Not detected at a value greater than the reporting limit 
Not calculable due to values lower than the reporting limit 
Milligrams per liter 
Milligrams per kilogram 

Not Analyzed ND = 
Not applicable NC = 
Micrograms per liter mg/L = 
Micrograms per kilogram mg/kg = 
Undetected 
Indicates value is > MDL, but < Reporting Limit 
Analyte was detected in the method blank analyzed with this sample. 
Surrogate recoveries are not calculated due to sample dilution. 
Surrogate recovery is outside quality control limits. 
Spike or spike duplicate recovery is outside quality control limits. 
Relative percent difference for a spike and spike duplicate is outside quality control limits. The precision of the method was 
Impacted by matrix. 
Indicates value is above QC acceptance criteria. 

QC SAMPLE IDENTIFICATIONS 

MB = Method Blank SB Storage Blank 
RB = Reagent Blank EB Extraction Blank 
PB = Preparation Blank CALB Calibration Blank 
MD = Method Duplicate RS Reference Standard 
LCS = Laboratory Control Sample LCSD Laboratory Control Sample Duplicate 
MS = Matrix Spike MSD Matrix Spike Duplicate 
ICB Initial Calibration Blank CCB Continuing Calibration Blank 
ICV = Initial Calibration Verification ICB Initial Calibration Blank 
PDS 3 Post Digestion Spike SS Surrogate Spike 
ISA = Interference Check standard "A" ISB Interference Check Standard "B" 
ISCAB = Interference Check Sample AB MSA Method of Standard Additions 
CAL = Calibration standard SD Serial Dilution 
MST = TCLP Matrix Spike MSQ TCLP Matrix Spike Duplicate 
PST 3 TCLP Post Digestion Spike LCT TCLP Laboratory Control Sample 

STL-Valparaiso 
2400 Cumberland Dr 
Valparaiso, IN 46383 

VPQ0140 
Revision 001 

Effective 10/15/99 

a part of 

Severn Trent Services Inc 



^ p j s c k l Job Sample Receipt Checklist Report 
12/21/1999 

V2 

914451 Locat ion. : 57211 Customer Job ID : Job Check L is t Date. : 12/21/1999 
Project Number.: 96000746 

Marathon 
Project Descr ip t ion. : INDIAN BASIN REMEDIATION STRIPPER 

Oi l Company Contact.: Mr. Paul Peacock 

Job Check L is t Date. : 12/21/1999 

Questions ? (Y/N) Comments 

Cha in-of-Custody Present? Y 

Custody seal on shipping container? 

. . . I f "yes", custody seal intact? 

Custody seals on sample containers? 

. . . I f "yes", custody seal intact? 

Samples chilled? Y 

Temperature of cooler acceptable? (4 deg C +/- 2). RECEIVED ON ICE 

Samples received intact (good condition)? Y 

^Volatile samples acceptable? (no headspace) Y 

Correct containers used? Y 

Adequate sample volume provided? Y 

Samples preserved correctly? Y 

Samples received within holding-time? Y 

Agreement between COC and sample labels? Y 

Additional. 

Comments. 

.3 Sample Custodian Signature." 

Page 1 
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Commined To Your Success 

ANALYTICAL REPORT 
JOB NUMBER: 914 040 

Prepared For: 

Marathon O i l Company 
125 West Missouri Street 

P.O. Box 552 
Midland, TX 79702-0552 

A t t e n t i o n : Mr. Paul Peacock 

Date: 12/15/99 

Signature 

Name: Les Arnold Severn Trent Laboratories 
24 0 0 Cumberland Drive 
Valparaiso, IN 46383 T i t l e : Laboratory Manager 

PHONE: 219-464-2389 
FAX..: 219-462-2953 

a part of 
Sc\ern Trout Services Ine. 



Committed To Your Success 

S AMPL E I N FOR MA T I O N 
Oate: 12/15/99 

Job Number.: 914040 • 96000746 
Customer...: Marathon OiI Company Customer Project ID ... ; INDIAN BASIN AGM 443 
Attn : Mr. Paul Peacock Project Description : INDIAN BASIN REMEDIATION STRIPPER 

Laboratory 
Sample ID 

Customer 
Sample ID 

Sample 
Matrix 

Date 
Received 

Time 
Received 

Laboratory 
Sample ID 

Customer 
Sample ID 

Sample 
Matrix 

Date 
Sampled 

Time 
Sampled 

Date 
Received 

Time 
Received 

914040-1 MW-106 Aqueous 12/08/1999 16:30 12/11/1999 11:22 

914040-2 MW-43 Aqueous 12/08/1999 14:55 12/11/1999 11:22 

914040-3 MW-46 Aqueous 12/08/1999 15:35 12/11/1999 11:22 

914040-4 MW-49 Aqueous 12/08/1999 15:05 12/11/1999 11:22 

914040-5 MW-50 Aqueous 12/08/1999 15:20 12/11/1999 11:22 

914040-6 MW-55 Aqueous 12/09/1999 09:50 12/11/1999 11:22 

914040-7 MW-61 Aqueous 12/09/1999 09:12 12/11/1999 11:22 

914040-8 MW-65 Aqueous 12/09/1999 11:45 12/11/1999 11:22 

914040-9 MW-77 Aqueous 12/09/1999 11:55 12/11/1999 11:22 

k 914040-10 MW-78 Aqueous 12/09/1999 12:10 12/11/1999 11:22 

" 914040-11 MW-79 Aqueous 12/09/1999 10:45 12/11/1999 11:22 

914040-12 MW-90 Aqueous 12/09/1999 12:30 12/11/1999 11:22 

914040-13 MW-91 Aqueous 12/09/1999 11:40 12/11/1999 11:22 

914040-14 MW-105 Aqueous 12/09/1999 13:50 12/11/1999 11:22 

914040-15 MW-66 Aqueous 12/10/1999 10:45 12/11/1999 11:22 

914040-16 MW-71 Aqueous 12/10/1999 09:20 12/11/1999 11:22 

914040-17 MW-88 Aqueous 12/10/1999 10:00 12/11/1999 11:22 

914040-18 MW-89 Aqueous 12/10/1999 11:25 12/11/1999 11:22 

914040-19 DUPLICATE 1 Aqueous 12/11/1999 11:22 

914040-20 

I 

TRIP BLAMK Aqueous 12/11/1999 11:22 
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Committed To Your Success 

Job Number: 914040 
L A B O R A T O R Y TEST R E S U L T S 

Date: 12/15/99 

CUSTOMER: Marathon Oft Company PROJECT: INDIAN BASIN-AGM 443 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-106 
Oate Sampled : 12/08/1999 
Time Sampled : 16:30 
Sample Matrix : Aqueous 

Laboratory Sample ID: 914040-1 
Date Received : 12/11/1999 
Time Received : 11:22 

TEST METHOD 

EPA 8021B 

PARAMETER/TEST DESCRIPTION 

BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

SAMPLE RESULT 

ND 
ND 
ND 
ND 
ND 

REPORTING LIMIT 

5.0 
5.0 
5.0 

10.0 
5.0 

UNITS 

ug/L 12/12/99 weh 
ug/L 12/12/99 weh 
ug/L 12/12/99 weh 
ug/L 12/12/99 weh 
ug/L 12/12/99 weh 

DATE TECH 
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Commined To Your Success 

Job Number: 914040 
LABORATORY TEST RESULTS 

Date: 12/15/99 

CUSTOMER: Marathon Oil Company PROJECT: INDIAN BASIN-AGM 443 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-43 
Date Sampled : 12/08/1999 
Time Sampled : 14:55 
Sample Matrix : Aqueous 

Laboratory Sample ID: 914040-2 
Date Received : 12/11/1999 
Time Received : 11:22 

TEST:METHOO PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS: DATE TECH 

EPA 8021B BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

<5.0 
6.2 
11 
22 
24 

5.0 
5.0 
5.0 
10.0 
5.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

12/14/99 
12/14/99 
12/14/99 
12/14/99 
12/14/99 

weh 
weh 
weh 
weh 
weh 
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Committed To Your Success 

Job Number: 914040 

CUSTOMER: Marathon Oil Company 

Customer Sample ID: MW-46 

Date Sampled : 12/08/1999 
Time Sampled : 15:35 
Sample Matrix : Aqueous 

L A B O R A T O R Y TEST R E S U L T S 
Date: 12/15/99 

PROJECT: INDIAN BASIN-AGM 443 ATTN: Mr. Paul Peacock 

Laboratory Sample ID: 914040-3 
Date Received : 12/11/1999 
Time Received : 11:22 

TEST METHOO PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 8021B BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

50 
34 
43 
70 
59 

5.0 
5.0 
5.0 
10.0 
5.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

12/14/99 
12/14/99 
12/14/99 
12/14/99 
12/14/99 

weh 
weh 
weh 
weh 
weh 
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Committed To Your Success 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 914040 D a t e . 12/15/99 

CUSTOMER: Marathon Oil Company PROJECT: INDIAN BASIN-AGM 443 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-49 Laboratory Sample ID: 914040-4 
Date Samp ed : 12/08/1999 D a t e Received : 12/11/1999 
Time Sampled : 15:05 Time Received : 11:22 
Sample Matrix : Aqueous 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT IMNITSÎ U DATE TECH PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT IMNITSÎ U DATE TECH 

EPA 8021B BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
Q-Xylene 

32 
58 
68 
210 
170 

5.0 
5.0 
5.0 
10.0 
5.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

12/14/99 
12/14/99 
12/14/99 
12/14/99 
12/14/99 

weh 
weh 
weh 
weh 
weh 
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Commined To Your Success 

Job Number: 914040 
LABORATORY TEST RESULTS 

Oate: 12/15/99 

CUSTOMER: Marathon Oil Company PROJECT: INDIAN BASIN-AGM 443 ATTN Mr. Paul Peacock 

Customer Sample ID: MW-50 
Date Sampled : 12/08/1999 
Time Sampled : 15:20 
Sample Matrix : Aqueous 

Laboratory Sample ID: 914040-5 
Date Received : 12/11/1999 
Time Received : 11:22 

TEST METHOD: PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 8021B BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

ND 
ND 
ND 
ND 
ND 

5.0 
5.0 
5.0 
10.0 
5.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

12/12/99 
12/12/99 
12/12/99 
12/12/99 
12/12/99 

weh 
weh 
weh 
weh 
weh 
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Commined To Your Success 

Job Number: 914040 

CUSTOMER: Marathon Oi t Company 

Customer Sample ID: MW-55 

Date Sampled : 12/09/1999 
Time Sampled : 09:50 
Sample Matrix : Aqueous 

L A B O R A T O R Y TEST R E S U L T S 
Date: 12/15/99 

PROJECT: INDIAN BASIN-AGM 443 ATTN: Mr. Paul Peacock 

Laboratory Sample ID: 914040-6 
Date Received : 12/11/1999 
Time Received : 11:22 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 8021B BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

90 
15 
19 

<10.0 
ND 

5.0 
5.0 
5.0 
10.0 
5.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

12/14/99 
12/14/99 
12/14/99 
12/14/99 
12/14/99 

weh 
weh 
weh 
weh 
weh 
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Commined To Your Success 

LABORATORY TEST RESULTS 
Job Number: 914040 Date: 12/15/99 

CUSTOMER: Marathon Oil Company PROJECT: INDIAN BASIN-AGM 443 ATTN: Mr. Paul Peacock 

Customer Sample 10: MW-61 Laboratory Sample ID: 914040-7 
Date Received • 12/11/1999 
Time Received • 11:22 

TEST METHOD; PARAMETER/TEST DESCRIPTION SAMPLE: RESULT: REPORTING LIMIT UNITS:: DATE TECH 

EPA 8021B BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

ND 
NO 
ND 
ND 
ND 

5.0 
5.0 
5.0 
10.0 
5.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

12/12/99 
12/12/99 
12/12/99 
12/12/99 
12/12/99 

weh 
weh 
weh 
weh 
weh 

4 
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Commined To Your Success 

Job Number: 914040 
LABORATORY TEST RESULTS 

Date: 12/15/99 

CUSTOMER: Marathon OiI Company PROJECT: INDIAN BASIN-AGM 443 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-65 
Date Sampled : 12/09/1999 
Time Sampled : 11:45 
Sample Matrix : Aqueous 

Laboratory Sample ID: 914040-8 
Date Received : 12/11/1999 
Time Received : 11:22 

TEST METHOD :PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 8021B BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

ND 
ND 
ND 
ND 
ND 

5.0 
5.0 
5.0 
10.0 
5.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

12/12/99 
12/12/99 
12/12/99 
12/12/99 
12/12/99 

weh 
weh 
weh 
weh 
weh 
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Commined To Your Success 

Job Number: 914040 
LABORATORY TEST RESULTS 

Date: 12/15/99 

CUSTOMER: Marathon Oil Company .PROJECT: INDIAN BASIN-AGM 443 ATTN Mr. Paul Peacock 

Customer Sample ID: MW-77 
Date Sampled : 12/09/1999 
Time Sampled : 11:55 
Sample Matrix : Aqueous 

Laboratory Sample ID: 914040-9 
Date Received : 12/11/1999 
Time Received : 11:22 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 8021B BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

ND 
ND 
<5.0 
<10.0 
<5.0 

5.0 
5.0 
5.0 
10.0 
5.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

12/13/99 
12/13/99 
12/13/99 
12/13/99 
12/13/99 

weh 
weh 
weh 
weh 
weh 

•L 
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Committed To Your Success 

Job Number: 914040 
L A B O R A T O R Y TEST R E S U L T S 

Date: 12/15/99 

CUSTOMER: Marathon OiI Company PROJECT: 1NDIAN BASIN-AGM 443 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-78 
Date Sampled : 12/09/1999 
Time Sampled : 12:10 
Sample Matrix : Aqueous 

Laboratory Sample ID: 914040-10 
Date Received : 12/11/1999 
Time Received : 11:22 

TEST METHOD 

EPA 8021B 

PARAMETER/TEST DESCRIPTION 

BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

SAMPLE RESULT 

<5.0 
55 
44 
230 
190 

REPORTING LIMIT 

5.0 
5.0 
5.0 
10.0 
5.0 

UNITS 

ug/L 12/14/99 weh 
ug/L 12/14/99 weh 
ug/L 12/14/99 weh 
ug/L 12/14/99 weh 
ug/L 12/14/99 weh 

DATE TECH 
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Committed To Your Success 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 914040 D a t e : n 2 / l 5 / 9 9 

CUSTOMER: Marathon Oil Company PROJECT: INDIAN BASIN-AGM 443 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-79 
Date Sampled : 12/09/1999 
Time Sampled : 10:45 
Sample Matrix : Aqueous 

Laboratory Sample ID: 914040-11 
Date Received : 12/11/1999 
Time Received : 11:22 

TEST METHOO 

EPA 802IB 

PARAMETER/TEST DESCRIPTION 

BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

SAMPLE RESULT 

ND 
ND 
ND 
ND 
ND 

REPORTING LIMIT 

5.0 
5.0 
5.0 
10.0 
5.0 

UNITS 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

DATE 

12/12/99 
12/12/99 
12/12/99 
12/12/99 
12/12/99 

TECH 

weh 
weh 
weh 
weh 
weh 
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Commined To Your Success 

Job Number: 914040 
LABORATORY TEST RESULTS 

Date: 12/15/99 

CUSTOMER:\ Marathon Oi l. Company PROJECT: INDIAN BASIN-AGM 443 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-90 
Date Sampled : 12/09/1999 
Time Sampled : 12:30 
Sample Matrix : Aqueous 

Laboratory Sample ID: 914040-12 
Oate Received : 12/11/1999 
Time Received : 11:22 

TEST:METHOO 

EPA 8021B 

4 

PARAMETER/TEST: DESCRIPTION: 

BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

SAMPLE RESULT 

ND 
ND 
ND 
ND 
ND 

REPORTING LIMIT 

5.0 
5.0 
5.0 
10.0 
5.0 

UNITS 

ug/L 12/12/99 weh 
ug/L 12/12/99 weh 
ug/L 12/12/99 weh 
ug/L 12/12/99 weh 
ug/L 12/12/99 weh 

DATE TECH 
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Commined To Your Success 

Job Number: 914040 
LABORATORY TEST RESULTS 

Date: 12/15/99 

CUSTOMER: Marathon Oil Company PROJECT: INDIAN BASIN-AGM 443 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-91 
Date Sampled : 12/09/1999 
Time Sampled : 11:40 
Sample Matrix : Aqueous 

Laboratory Sample ID: 914040-13 
Date Received : 12/11/1999 
Time Received : 11:22 

TEST METHOO PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS OATE TECH 

EPA 8021B BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

140 
5.2 
15 
19 

N.D. 

5.0 
5.0 
5.0 
10.0 
5.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

12/14/99 
12/14/99 
12/14/99 
12/14/99 
12/14/99 

weh 
weh 
weh 
weh 
weh 

Page 14 
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Commined To Your Success 

Job Number: 914040 
LABORATORY TEST RESULTS 

Date: 12/15/99 

CUSTOMER: Marathon Oil Company PROJECT: INDIAN BASIN-AGM 443 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-105 
Oate Sampled : 12/09/1999 
Time Sampled : 13:50 
Sample Matrix : Aqueous 

Laboratory Sample ID: 914040-14 
Date Received : 12/11/1999 
Time Received : 11:22 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS OATE TECH 

EPA 8021B BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

ND 
ND 
ND 
ND 
ND 

5.0 
5.0 
5.0 
10.0 
5.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

12/12/99 
12/12/99 
12/12/99 
12/12/99 
12/12/99 

weh 
weh 
weh 
weh 
weh 
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Committed To Your Success 

Job Number: 914040 
LABORATORY TEST RESULTS 

Date: 12/15/99 

CUSTOMER: Marathon:Oil Company PROJECT: INOtAN BASIN-AGM 443 ATTN : Mr. Paul Peacock 

Customer Sample ID: MW-66 
Date Sampled : 12/10/1999 
Time Sampled : 10:45 
Sample Matrix : Aqueous 

Laboratory Sample ID: 914040-15 
Date Received : 12/11/1999 
Time Received : 11:22 

TEST METHOD 

EPA 8021B 

PARAMETER/TEST DESCRIPTION 

BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

SAMPLE: RESULT 

ND 
ND 
ND 
ND 
ND 

REPORTING:LIMIT 

5.0 
5.0 
5.0 
10.0 
5.0 

UNITS 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

DATE 

12/12/99 
12/12/99 
12/12/99 
12/12/99 
12/12/99 

TECH 

weh 
weh 
weh 
weh 
weh 

Page 16 
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Committed To Your Success 

Job Number: 914040 
LABORATORY TEST RESULTS 

Job Number: 914040 
LABORATORY TEST RESULTS 

Date: 12/15/99 

CUSTOMER: Marathon Oil. Company PROJECT: INDIAN BASIN-AGM 443 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-71 
Date Sampled : 12/10/1999 
Time Sampled : 09:20 
Sample Matrix : Aqueous 

TEST METHOD 

EPA 8021B 

PARAMETER/TEST DESCRIPTION 

BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

SAMPLE RESULT 

ND 
ND 
ND 
ND 
ND 

Laboratory Sample ID: 914040-16 
Date Received : 12/11/1999 
Time Received : 11:22 

REPORTING LIMIT 

5.0 
5.0 
5.0 
10.0 
5.0 

UNITS 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

DATE 

12/12/99 
12/12/99 
12/12/99 
12/12/99 
12/12/99 

TECH 

weh 
weh 
weh 
weh 
weh 
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Commined To Your Success 

Job Number: 914040 
LABORATORY TEST RESULTS 

Job Number: 914040 
LABORATORY TEST RESULTS 

Date: 12/15/99 

CUSTOMER:: Marathon Oil Company PROJECT: INDIAN BASIN-AGM 443 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-88 
Date Sampled : 12/10/1999 
Time Sampled : 10:00 
Sample Matrix : Aqueous 

Laboratory Sample ID: 914040-17 
Date Received : 12/11/1999 
Time Received : 11:22 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 8021B BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

ND 
ND 
ND 
ND 
ND 

5.0 
5.0 
5.0 

10.0 
5.0 

ug/L 12/12/99 weh 
ug/L 12/12/99 weh 
ug/L 12/12/99 weh 
ug/L 12/12/99 weh 
ug/L 12/12/99 weh 
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Committed To Your Success 

Job Number: 914040 
L A B O R A T O R Y TEST R E S U L T S 

Date: 12/15/99 

CUSTOMER: Marathon Oil Company PROJECT: INDIAN BASIN-AGM 443 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-89 
Date Sampled : 12/10/1999 
Time Sampled : 11:25 
Sample Matrix : Aqueous 

Laboratory Sample ID: 914040-18 
Date Received : 12/11/1999 
Time Received : 11:22 

TEST METHOO PARAMETER/TEST DESCRIPTION: SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 8021B BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

ND 
ND 
ND 
ND 
ND 

5.0 
5.0 
5.0 
10.0 
5.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

12/12/99 
12/12/99 
12/12/99 
12/12/99 
12/12/99 

weh 
weh 
weh 
weh 
weh 
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Commined To Your Success 

Job Number: 914040 

CUSTOMER: Marathon Oil Company 

Customer Sample ID: DUPLICATE 1 

Date Sampled : 
Time Sampled : 
Sample Matrix : Aqueous 

L A B O R A T O R Y TEST R E S U L T S 
Date: 12/15/99 

PROJECT: INDIAN BASIN-AGM 443 ATTN: Mr. Paul Peacock 

Laboratory Sample ID: 914040-19 
Date Received : 12/11/1999 
Time Received : 11:22 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 8021B BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

ND 
ND 
ND 
ND 
ND 

5.0 
5.0 
5.0 
10.0 
5.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

12/12/99 
12/12/99 
12/12/99 
12/12/99 
12/12/99 

weh 
weh 
weh 
weh 
weh 

4 
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Commined To Your Success 

Job Number: 914040 
LABORATORY TEST RESULTS 

Job Number: 914040 
LABORATORY TEST RESULTS 

Date: 12/15/99 

CUSTOMER: Marathon OiI Company PROJECT: INDIAN BASIN-AGM 443 ATTN: Mr. Paul Peacock 

Customer Sample ID: TRIP BLAMK 
Date Sampled : 
Time Sampled : 
Sample Matrix : Aqueous 

Laboratory Sample ID: 914040-20 
Date Received : 12/11/1999 
Time Received : 11:22 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 
EPA 8021B BTEX 

Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

ND 
ND 
ND 
NO 
ND 

5.0 
5.0 
5.0 

10.0 
5.0 

ug/L 12/12/99 weh 
ug/L 12/12/99 weh 
ug/L 12/12/99 weh 
ug/L 12/12/99 weh 
ug/L 12/12/99 weh 
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Job Number.: 914040 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 12/15/99 

CUSTOMER: Marathon Oft Company PROJECT: INDIAN BASIN REMEDIAT ION STRIP ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

Batch : 50720 Analyst... : weh 
Method Description.: BTEX Units : ug/L 

LCS Laboratory Control Sample 8020MS1 12/12/1999 1058 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limi ts 

Benzene 49.898 50 99.8 % 70-130 
Ethylbenzene 46.03 50 92.1 X 70-130 
Toluene 47.48 50 95.0 % 70-130 
m&p-Xylenes 89.29 100 89.3 % 70-130 
o-Xylene 44.92 50 89.8 % 70-130 

MB Method Blank 12/12/1999 1133 

Parameter/Test Description 

n-' 

Benzene 
Ethylbenzene 
o I uene 
p-Xylenes 

b-Xylene 

QC Result 

ND 
ND 
ND 
ND 
ND 

QC Result True Value Orig. Value Calc. Result * Limits 

MS Matrix Spike 8020MS1 914040-1 12/12/1999 1247 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 50.676 50 ND 101.4 % 70-130 
Ethylbenzene 46.48 50 ND 93.0 % 70-130 
Toluene 48.03 50 ND 96.1 % 70-130 
m&p-Xylenes 90.24 100 ND 90.2 % 70-130 
o-Xytene 45.55 50 ND 91.1 X 70-130 

MSD Matrix Spike Duplicate 8020MS1 914040-1 12/12/1999 1321 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 50.535 50.676 50 ND 101.1 X 70-130 
0.3 R 25 

Ethylbenzene 46.20 46.48 50 ND 92.4 % 70-130 
0.6 R 25 

Toluene 47.81 48.03 50 ND 95.6 X 70-130 
0.5 R 25 

m&p-Xylenes 89.88 90.24 100 ND 89.9 % 70-130 
0.4 R 25 

o-Xylene 45.32 45.55 50 ND 90.6 X 70-130 
0.5 R 25 

Page 22 * X=X REC, R=RPD, A=ABS Diff., D=% Diff. 
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Commined To four Success 

Job Number.: 914040 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 12/15/99 

CUSTOMER: Marathon Oil Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

LCS Laboratory Controi Sample 8020MS1 12/12/1999 2043 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 48.034 50 96.1 X 70-130 
Ethylbenzene 43.42 50 86.8 X 70-130 
Toluene 45.14 50 90.3 X 70-130 
m&p-Xylenes 84.43 100 84.4 X 70-130 
o-Xylene 42.57 50 85.1 X 70-130 

Method Description.: BTEX 
50772 
ug/L 

Analyst.. .: weh 

LCS Laboratory Control Sample 8020MS1 12/13/1999 0901 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 50.672 50 101.3 X 70-130 
Ethylbenzene 46.90 50 93.8 % 70-130 
toluene 48.28 50 96.6 X 70-130 
Bp-Xylenes 90.90 100 90.9 X 70-130 
^Xylene 46.03 50 92.1 X 70-130 

MB ; • • : • ; Method Blank 12/13/1999 0935 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

ND 
ND 
ND 
ND 
ND 

MS Matrix Spike 8020MS1 914065-2 12/13/1999 1049 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limi ts 

Benzene 51.230 50 ND 102.5 X 70-130 
Ethylbenzene 46.94 50 ND 93.9 X 70-130 
Toluene 48.71 50 ND 97.4 X 70-130 
m&p-Xylenes 91.02 100 ND 91.0 X 70-130 
o-Xylene 45.83 50 ND 91.7 % 70-130 

MSD Matrix Spike Duplicate 8020MS1 914065-2 12/13/1999 1123 

^_JEtl 

Parameter/Test Description 

Benzene 

Ethylbenzene 

I uene 

Result QC Result True Value Orig. Value Calc. Result * Limits 

50.934 51.230 50 ND 101.9 % 70-130 
0.6 R 25 

46.26 46.94 50 ND 92.5 % 70-130 
1.5 R 25 

47.89 48.71 50 ND 95.8 X 70-130 
1.7 R 25 

Page 23 * X=X REC, R=RPD, A=ABS Diff., D=% Diff. 
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Commined To Your Success 

Job Number.: 914040 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 12/15/99 

CUSTOMER: Marathon Oil Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

MSD Matrix Spi ke Duplicate 8020MS1 914065-2 12/13/1999 1123 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

m&p-Xylenes 89.47 91:02 100 ND 89.5 % 70-130 m&p-Xylenes 
1.7 R 25 

o-Xylene 45.19 45.83 50 ND 90.4 % 70-130 o-Xylene 
1.4 R 25 

LCS Laboratory Control Sample 8020MS1 12/13/1999 1753 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 50.261 50 100.5 % 70-130 
Ethylbenzene 44.87 50 89.7 % 70-130 
Toluene 47.06 50 94.1 % 70-130 
m&p-Xylenes 86.91 100 86.9 X 70-130 
o-Xylene 43.82 50 87.6 % 70-130 

kTest Method : EPA 8021B : 50839 Analyst...: weh 
• Method Description.: BTEX : ug/L 

LCS Laboratory Control Sample !fb20Msr::::::;V';; 12/14/1999 0827 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 49.778 50 99.6 % 70-130 
Ethylbenzene 45.98 50 92.0 % 70-130 
Toluene 47.41 50 94.8 % 70-130 
m&p-Xylenes 89.19 100 89.2 % 70-130 
o-Xylene 45.10 50 90.2 % 70-130 

MB Method Blank 12/14/1999 0901 

Parameter/Test Description 

Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

QC Result 

ND 
ND 
ND 
ND 
ND 

QC Result True Value Orig. Value Calc. Result * Limits 

MS Matrix Spike 8020MS1 914040-2 100 12/14/1999 1633 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 49.173 50 ND 98.3 % 70-130 
Ethylbenzene 44.80 50 ND 89.6 7. 70-130 
Toluene 46.96 50 NO 93.9 % 70-130 
m&p-Xylenes 87.26 100 ND 87.3 •/. 70-130 
B-Xylene 43.77 50 ND 87.5 % 70-130 

Page 24 * '/.=% REC, R=RPD, A=ABS Diff., 0=% Diff. 
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Commined To Your Success 

Q U A L I T Y CONTROL R E S U L T S 
Job Number.: 914040 Report Date.: 12/15/99 

CUSTOMER: Marathon Oil Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

MSO Matrix Spike Duplicate 8020MS1 914040-2 100 12/14/1999 1709 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 49.421 49.173 50 ND 98.8 X 70-130 
0.5 R 25 

Ethylbenzene 44.31 44.80 50 ND 88.6 X 70-130 Ethylbenzene 
1.1 R 25 

Toluene 45.84 46.96 50 ND 91.7 X 70-130 
2.4 R 25 

m&p-Xylenes 86.29 87.26 100 ND 86.3 % 70-130 m&p-Xylenes 
1.1 R 25 

o-Xylene 43.45 43.77 50 ND 86.9 .7. 70-130 o-Xylene 
0.7 R 25 

LCS Laboratory Control Sample 8020MS1 12/14/1999 1745 

Parameter/Test Description QC Result QC Result True Value Orig . Value Calc. Result * Limits 

Benzene 
yI benzene 
uene 

'p-Xylenes 
o-Xylene 

48.549 50 97.1 X 70-130 
44.51 50 89.0 X 70-130 
45.77 50 91.5 X 70-130 
86.57 100 86.6 X 70-130 
43.72 50 87.4 X 70-130 

Page 25 * %=X REC, R=RPD, A=ABS Diff., D=X Diff. 
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Committed To Your Success 

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 914040 Report Date.: 12/15/99 

CUSTOMER: Marathon O i l Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacock 

...: BTEX • 50720 

...: 8021BX 

Surrogate Units 

1,4-Difluorobenzene ug/L 

Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

LCS 49.26 50.00 98.5 78-118 12/12/1999 1058 
MB 47.98 50.00 96.0 78-118 12/12/1999 1133 

914040-1 49.36 50.00 98.7 78-118 12/12/1999 1210 
914040-1 MS 51.73 50.00 103.5 78-118 12/12/1999 1247 
914040-1 MSD 52.24 50.00 104.5 78-118 12/12/1999 1321 
914040-5 52.24 50.00 104.5 78-118 12/12/1999 1355 
914040-20 51.83 50.00 103.7 78-118 12/12/1999 1428 
914040-11 52.24 50.00 104.5 78-118 12/12/1999 1501 
914040-12 51.27 50.00 102.5 78-118 12/12/1999 1535 
914040-14 51.68 50.00 103.4 78-118 12/12/1999 1609 
914040-15 50.25 50.00 100.5 78-118 12/12/1999 1643 
,914040-8 50.56 50.00 101.1 78-118 12/12/1999 1717 
114040-17 49.37 50.00 98.7 78-118 12/12/1999 1752 
014040-18 49.91 50.00 99.8 78-118 12/12/1999 1826 
914040-7 50.67 50.00 101.3 78-118 12/12/1999 1859 
914040-16 50.85 50.00 101.7 78-118 12/12/1999 1934 
914040-19 50.04 50.00 100.1 78-118 12/12/1999 2008 

LCS 49.50 50.00 99.0 78-118 12/12/1999 2043 

Surrogate Units 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

LCS 46.25 50.00 92.5 86-110 12/12/1999 1058 
MB 43.81 50.00 87.6 86-110 12/12/1999 1133 

914040-1 44.69 50.00 89.4 86-110 12/12/1999 1210 
914040-1 MS 48.44 50.00 96.9 86-110 12/12/1999 1247 
914040-1 MSD 48.56 50.00 97.1 86-110 12/12/1999 1321 
914040-5 48.03 50.00 96.1 86-110 12/12/1999 1355 
914040-20 47.63 50.00 95.3 86-110 12/12/1999 1428 
914040-11 47.96 50.00 95.9 86-110 12/12/1999 1501 
914040-12 47.09 50.00 94.2 86-110 12/12/1999 1535 
914040-14 47.37 50.00 94.7 86-110 12/12/1999 1609 
914040-15 46.28 50.00 92.6 86-110 12/12/1999 1643 
914040-8 46.22 50.00 92.4 86-110 12/12/1999 1717 
914040-17 45.29 50.00 90.6 86-110 12/12/1999 1752 
914040-18 44.89 50.00 89.8 86-110 12/12/1999 1826 
914040-7 46.04 50.00 92.1 86-110 12/12/1999 1859 
914040-16 47.31 50.00 94.6 86-110 12/12/1999 1934 
914040-19 45.76 50.00 91.5 86-110 12/12/1999 2008 

LCS 45.44 50.00 90.9 86-110 12/12/1999 2043 
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Commined To Vour Success 

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 914040 Report Date.: 12/15/99 

CUSTOMER: Marathon Oil Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacock 

...: BTEX : 50772 

...: 8021BX 

Surrogate Units 

1,4-Difluorobenzene ug/L 

Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

LCS 53.46 50.00 106.9 78-118 12/13/1999 0901 
MB 52.50 50.00 105.0 78-118 12/13/1999 0935 

914065-2 51.14 50.00 102.3 78-118 12/13/1999 1011 
914065-2 MS 50.32 50.00 100.6 78-118 12/13/1999 1049 
914065-2 MSD 51.13 50.00 102.3 78-118 12/13/1999 1123 
914065-3 51.08 50.00 102.2 78-118 12/13/1999 1157 
914065-1 50.99 50.00 102.0 78-118 12/13/1999 1231 
914040-9 50.78 50.00 101.6 78-118 12/13/1999 1356 

LCS 50.55 50.00 101.1 78-118 12/13/1999 1753 

! Surrogate Units 

T BFB (Surrogate) ug/L 

Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

LCS 50.75 50.00 101.5 86-110 12/13/1999 0901 
MB 48.01 50.00 96.0 86-110 12/13/1999 0935 

914065-2 46.81 50.00 93.6 86-110 12/13/1999 1011 
914065-2 MS 46.90 50.00 93.8 86-110 12/13/1999 1049 
914065-2 MSD 47.14 50.00 94.3 86-110 12/13/1999 1123 
914065-3 46.53 50.00 93.1 86-110 12/13/1999 1157 
914065-1 45.16 50.00 90.3 86-110 12/13/1999 1231 
914040-9 47.84 50.00 95.7 86-110 12/13/1999 1356 

LCS 46.28 50.00 92.6 86-110 12/13/1999 1753 

Method ; ..: BTEX • 50839 
..: 8021BX 

Surrogate ... Units 

1,4-Difluorobenzene ug/L 

Lab ID Matrix QC Type Oilution Result 

LCS 49.62 
MB 50.38 

914040-2 50.10 
914040-3 52.57 
914040-4 49.82 

•

914040-6 52.11 

914040-10 52.86 
914040-13 52.54 

True Value Percent Recovery Limits Flag Date Time 

50.00 99.2 78-118 12/14/1999 0827 
50.00 100.8 78-118 12/14/1999 0901 
50.00 100.2 78-118 12/14/1999 0941 
50.00 105.1 78-118 12/14/1999 1015 
50.00 99.6 78-118 12/14/1999 1056 
50.00 104.2 78-118 12/14/1999 1131 
50.00 105.7 78-118 12/14/1999 1210 
50.00 105.1 78-118 12/14/1999 1332 
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Committed To Your Success 

S U R R O G A T E RE C O V E R I E S REPORT 
Job Number. 914040 Report Date.: 12/15/99 

CUSTOMER: Marathon Oil Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacock 

Surrogate• Units 

1,4-Difluorobenzene ug/L 

Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

914040-2 100 51.79 50.00 103.6 78-118 12/14/1999 1558 
914040-2 MS 100 50.22 50.00 100.4 78-118 12/14/1999 1633 
914040-2 MSD 100 49.71 50.00 99.4 78-118 12/14/1999 1709 

LCS 48.88 50.00 97.8 78-118 12/14/1999 1745 

Surrogate Units '., 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

LCS 46.92 50.00 93.8 86-110 12/14/1999 0827 
MB 46.16 50.00 92.3 86-110 12/14/1999 0901 

^914040-2 52.01 50.00 104.0 86-110 12/14/1999 0941 
§914040-3 51.89 50.00 103.8 86-110 12/14/1999 1015 
"914040-4 49.33 50.00 98.7 86-110 12/14/1999 1056 
914040-6 50.07 50.00 100.1 86-110 12/14/1999 1131 
914040-10 48.93 50.00 97.9 86-110 12/14/1999 1210 
914040-13 51.26 50.00 102.5 86-110 12/14/1999 1332 
914040-2 100 47.30 50.00 94.6 86-110 12/14/1999 1558 
914040-2 MS 100 46.47 50.00 92.9 86-110 12/14/1999 1633 
914040-2 MSD 100 45.63 50.00 91.3 86-110 12/14/1999 1709 

LCS 45.86 50.00 91.7 86-110 12/14/1999 1745 
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Commined To Your Success 

QUALITY ASSURANCE FOOTER 

METHOD REFERENCES 

1. EPA SW-846, Test Methods for Evaluating Solid Waste Update I, IIA, MB. Ill 
2. Standard Methods for the Examination of Water and Wastewater, 18m Edition 
3. EPA 600/4-79-020, Methods of Chemical Analysis for Waters and Wastes, March 1983 
4. Federal Register. Friday. October 26,1984 (40 CFR Part 136) 
5. American Society for Testing and Materials, Volumes 5.01, 5.02, 5.03,11.01,11.02,11.03,11.04 
6. EPA Methods for Environmental Samples 

COMMENTS 

All methods of chemical analysis have a statistical uncertainty associated with the results. Unless otherwise indicated, the data in this report are 
within the limits of uncertainty as specified in the referenced method. Quality Control acceptance criteria are based either on actual laboratory 
performance or on limits specified in the referenced method. The date and time of analysis indicated on the QA report may not reflect the actual 
time of analysis for QC samples. All data are reported on an "as received" basis unless otherwise indicated. Data reported in the QA report may 
be lower than sample data due to dilution of samples into the calibration range of the analysis. Sample concentration for solid samples are 
calculated on an as received (wet) basis. Unless otherwise indicated, volatiles by gas chromatography (GC) are reported from a single column. 
Volatile analysis by GC on low level soil extractions are conducted at room temperature. 

FLAGS, FOOTNOTES AND ABBREVIATIONS (as needed) 

NA 
N/A 
ug/L 
ug/Kg 
U 
J 
B 
D 
X 
Y 
Z 

Not detected at a value greater than the reporting limit 
Not calculable due to values lower than the reporting limit 
Milligrams per liter 
Milligrams per kilogram 

Not Analyzed ND = 
Not applicable NC = 
Micrograms per liter mg/L = 
Micrograms per kilogram mg/kg = 
Undetected 
Indicates value is > MDL, but < Reporting Limit 
Analyte was detected in the method blank analyzed with this sample. 
Surrogate recoveries are not calculated due to sample dilution. 
Surrogate recovery is outside quality control limits. 
Spike or spike duplicate recovery is outside quality control limits. 
Relative percent difference for a spike and spike duplicate is outside quality control limits. The precision of the method was 
impacted by matrix. 
Indicates value is above QC acceptance criteria. 

QC SAMPLE IDENTIFICATIONS 

MB = Method Blank SB Storage Blank 
RB Reagent Blank EB Extraction Blank 
PB Preparation Blank CALB Calibration Blank 
MD Method Duplicate RS Reference Standard 
LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicate 
MS Matrix Spike MSD Matrix Spike Duplicate 
ICB Initial Calibration Blank CCB Continuing Calibration Blank 
ICV Initial Calibration Verification ICB Initial Calibration Blank 
PDS Post Digestion Spike SS Surrogate Spike 
ISA Interference Check standard "A" ISB Interference Check Standard "B" 
ISCAB = Interference Check Sample AB MSA Method of Standard Additions 
CAL Calibration standard SD Serial Dilution 
MST TCLP Matrix Spike MSQ TCLP Matrix Spike Duplicate 
PST TCLP Post Digestion Spike LCT TCLP Laboratory Control Sample 

STL-Valparaiso 
2400 Cumberland Dr 
Valparaiso, IN 46383 

VPQ0140 
Revision 001 

Effective 10/15/99 

a part of 

Severn Trent Services Inc. 



Commined To Your Success 

QUALITY ASSURANCE FOOTER 

METHOD REFERENCES 

1. EPA SW-846, Test Methods for Evaluating Solid Waste Update I, HA, UB. Ill 
2. Standard Methods for the Examination of Water and Wastewater, 18 l h Edition 
3. EPA 600/4-79-020, Methods of Chemical Analysis for Waters and Wastes, March 1983 
4. Federal Register, Friday, October 26,1984 (40 CFR Part 136) 
5. American Society for Testing and Materials, Volumes 5.01, 5.02, 5.03,11.01,11.02,11.03,11.04 
6. EPA Methods for Environmental Samples 

COMMENTS 

All methods of chemical analysis have a statistical uncertainty associated with the results. Unless otherwise indicated, the data in this report are 
within the limits of uncertainty as specified in the referenced method. Quality Control acceptance criteria are based either on actual laboratory 
performance or on limits specified in the referenced method. The date and time of analysis indicated on the QA report may not reflect the actual 
time of analysis for QC samples. All data are reported on an "as received" basis unless otherwise indicated. Data reported in the QA report may 
be lower than sample data due to dilution of samples into the calibration range of the analysis. Sample concentration for solid samples are 
calculated on an as received (wet) basis. Unless otherwise indicated, volatiles by gas chromatography (GC) are reported from a single column. 
Volatile analysis by GC on low level soil extractions are conducted at room temperature. 

FLAGS, FOOTNOTES AND ABBREVIATIONS (as needed) 

NA 
N/A 
ug/L 
ug/Kg 
U 
J 
B 
D 
X 
Y 
Z 

Not detected at a value greater than the reporting limit 
Not calculable due to values lower than the reporting limit 
Milligrams per liter 
Milligrams per kilogram 

Not Analyzed ND = 
Not applicable NC 
Micrograms per liter mg/L = 
Micrograms per kilogram mg/kg = 
Undetected 
Indicates value is > MDL, but < Reporting Limit 
Analyte was detected in the method blank analyzed with this sample. 
Surrogate recoveries are not calculated due to sample dilution. 
Surrogate recovery is outside quality control limits. 
Spike or spike duplicate recovery is outside quality control limits. 
Relative percent difference for a spike and spike duplicate is outside quality control limits. The precision of the method was 
impacted by matrix. 
Indicates value is above QC acceptance criteria. 

QC SAMPLE IDENTIFICATIONS 

MB Method Blank SB Storage Blank 
RB Reagent Blank EB Extraction Blank 
PB Preparation Blank CALB Calibration Blank 
MD Method Duplicate RS Reference Standard 
LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicate 
MS Matrix Spike MSD Matrix Spike Duplicate 
ICB Initial Calibration Blank CCB Continuing Calibration Blank 
ICV Initial Calibration Verification ICB Initial Calibration Blank 
PDS Post Digestion Spike SS Surrogate Spike 
ISA Interference Check standard "A" ISB Interference Check Standard "B" 
ISCAB = Interference Check Sample AB MSA Method of Standard Additions 
CAL Calibration standard SD Serial Dilution 
MST TCLP Matrix Spike MSQ TCLP Matrix Spike Duplicate 
PST TCLP Post Digestion Spike LCT TCLP Laboratory Control Sample 

STL-Valparaiso 
2400 Cumberland Dr 
Valparaiso, IN 46383 

VPQ0140 
Revision 001 

Effective 10/15/99 

a part of 

Severn Trent Services Ine. 



ĵ -pjsckl Job Sample Receipt Checklist Report 
12/11/99 

V2 

914040 Location.: 57211 Customer Job ID : Job Check List Date. 12/11/99 
Project Number. . 96000746 Project Description.: INDIAN BASIN REMEDIATION STRIPPER I pa 

. Marathon Oil Company Contact.: Mr. Paul Peacock 

Questions ? (Y/N) Comments 

Chain-of-Custody Present? Y 

Custody seal on shipping container? Y 

. . . I f "yes", custody seal intact? Y 

Custody seals on sample containers? 

. . . I f "yes", custody seal intact? 

Samples chi I led? Y 

Temperature of cooler acceptable? (4 deg C +/- 2). RECEIVED ON ICE 

Samples received intact (good condition)? Y 

Volatile samples acceptable? (no headspace) Y 

Correct containers used? Y 

Adequate sample volume provided? Y 

Samples preserved correctly? Y 

Samples received within holding-time? Y 

Agreement between COC and sample labels? Y 

Additional 

Comments. 

Sample Custodian Signature. 

Page 1 
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Committed To Your Success 

ANALYTICAL REPORT 
JOB NUMBER: 914279 

Prepared For: 

Marathon O i l Company 
125 West Missouri S t r e e t 

P.O. Box 552 
Midland, TX 79702-0552 

A t t e n t i o n : Mr. Paul Peacock 

Date: 12/23/1999 

j;.!! OA 2003 

Date 

Name: Les Arnold Severn Trent Laboratories 
2400 Cumberland Drive 
Valparaiso, IN 46383 T i t l e : Laboratory Manager 

PHONE: 219-464-2389 
FAX..: 219-462-2953 

a part of 
Severn Trenl Services Inc. 



Committed To Your Success 

SAMPLE I N F O R M A T I O N 
Date: 12/23/1999 

Job Number.: 914279 .: 96000746 
Customer...: Marathon Oil Company Customer Project ID,.. .; NP000443.0001MT004 
Attn : Mr. Paul Peacock Project Description... .: INDIAN BASIN REMEDIATION STRIPPER 

Laboratory Customer Sampte Date Time Date Time. 
Sample ID Sampte ID Matrix Sampled Sampled Received Received 

914279-1 MW-73 Aqueous 12/14/1999 14:30 12/16/1999 13:17 

914279-2 MW-95 Aqueous 12/14/1999 11:50 12/16/1999 13:17 

914279-3 MW-108 Aqueous 12/14/1999 09:30 12/16/1999 13:17 

914279-4 MW-74 Aqueous 12/14/1999 15:00 12/16/1999 13:17 

914279-5 MW-111 Aqueous 12/13/1999 10:30 12/16/1999 13:17 

914279-6 FB-1 Aqueous 12/13/1999 12:00 12/16/1999 13:17 

914279-7 MW-64 Aqueous 12/13/1999 14:45 12/16/1999 13:17 

914279-8 MW-87A Aqueous 12/13/1999 13:00 12/16/1999 13:17 

914279-9 MW-87 Aqueous 12/13/1999 12:00 12/16/1999 13:17 

|| 914279-10 DUP-2 Aqueous 12/13/1999 12:00 12/16/1999 13:17 

" 914279-11 MW-60 Aqueous 12/13/1999 11:30 12/16/1999 13:17 

914279-12 MW-96 Aqueous 12/14/1999 10:20 12/16/1999 13:17 

914279-13 MW-97 Aqueous 12/14/1999 09:47 12/16/1999 13:17 

914279-14 MW-124 Aqueous 12/14/1999 15:40 12/16/1999 13:17 

914279-15 MW-98 Aqueous 12/15/1999 10:00 12/16/1999 13:17 

914279-16 TRIP BLANK Aqueous 12/16/1999 13:17 

914279-17 MW-118 Aqueous 12/15/1999 10:56 12/16/1999 13:17 

Page 1 
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Committed To Your Success 

Job Number: 914279 
LABORATORY TEST RESULTS 

Date: 12/23/1999 

CUSTOMER: Marathon Oil Company PROJECT: NP0O0443.OQO1MTO04 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-73 
Date Sampled : 12/14/1999 
Time Sampled : 14:30 
Sample Matrix : Aqueous 

Laboratory Sample ID: 914279-1 
Date Received : 12/16/1999 
Time Received : 13:17 

TEST METHOD 

EPA 8021B 

PARAMETER/TEST DESCRIPTION 

BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

SAMPIE RESULT 

<5.0 
<5.0 
<10.0 

5.7 

8.9 

REPORTING LIMtT 

5.0 
5.0 
5.0 
10.0 
5.0 

UNITS 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

DATE 

12/22/99 
12/22/99 
12/22/99 
12/22/99 
12/22/99 

TECH 

weh 
weh 
weh 
weh 
weh 

Page 2 
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Committal To Your Success 

Job Number: 914279 
LABORATORY TEST RESULTS 

Date: 12/23/1999 

CUSTOMER: Marathon Oil Company PROJECT: NP000443.0001MT004 ATTN: Mr. Paul Peacock: 

Customer Sample ID: MW-95 
Date Sampled : 12/14/1999 
Time Sampled : 11:50 
Sample Matrix : Aqueous 

Laboratory Sample ID: 914279-2 
Date Received : 12/16/1999 
Time Received : 13:17 

TEST METHOO 

EPA 8021B 

PARAMETER/TEST DESCRIPTION 

BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

SAMPLE RESULT 

<5.0 
<5.0 
<5.0 
<10.0 
NO 

REPORTING LIMIT 

5.0 
5.0 
5.0 
10.0 
5.0 

UNITS 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

OATE 

12/20/99 
12/20/99 
12/20/99 
12/20/99 
12/20/99 

TECH 

weh 
weh 
weh 
weh 
weh 

Page 3 
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Committed To Your Success 

Job Number: 914279 
LABORATORY TEST RESULTS 

Date: 12/23/1999 

CUSTOMER: Marathon 0it Company PROJECT: NP000443.0001MT004 ATTtf: Mr. Paul Peacock • 

Customer Sample ID: MU-10S 
Date Sampled : 12/14/1999 
Time Sampled .: 09:30 
Sample Matrix : Aqueous 

Laboratory Sample ID: 914279-3 
Oate Received : 12/16/1999 
Time Received : 13:17 

TEST METHOO PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS OATE TECH 

EPA 8021B BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

ND 
<5.0 
<5.0 
<10.0 
ND 

4 

5.0 
5.0 
5.0 
10.0 
5.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

12/20/99 
12/20/99 
12/20/99 
12/20/99 
12/20/99 

weh 
weh 
weh 
weh 
weh 

Page 4 
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Committed To Your Success 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 914279 0 a t e : 1 2 / 2 3 /1999 

CUSTOMER: Marathon Oit Company PROJECT: NP000443.0001MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: MU-74 
Date Sampled : 12/14/1999 
Time Sampled : 15:00 
Sample Matrix : Aqueous 

Laboratory Sample ID: 914279-4 
Date Received : 12/16/1999 
Time Received : 13:17 

TEST METHOO 

EPA 8021B 

PARAMETER/TEST DESCRIPTION 

BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

SAMPLE RESULT 

100 
990 
3900 
4100 
2600 

REPORTING LIMIT 

100 
100 
100 
200 
100 

UNITS 

ug/L 12/21/99 weh 
ug/L 12/21/99 weh 
ug/L 12/21/99 weh 
ug/L 12/21/99 weh 
ug/L 12/21/99 weh 

OATE TECH 

Page 5 
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Committed To Your Success 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 914279 D a t e . !2/23/1999 

CUSTOMER: Marathon Oil Company PROJECT: NP000443.0001MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-111 
Date Sampled : 12/13/1999 
Time Sampled : 10:30 
Sample Matrix : Aqueous 

Laboratory Sample ID: 914279-5 
Date Received : 12/16/1999 
Time Received : 13:17 

TEST METHOO PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS OATE TECH 

EPA 8021B BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

ND 
ND 
NO 
ND 
ND 

5.0 
5.0 
5.0 
10.0 
5.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

12/20/99 
12/20/99 
12/20/99 
12/20/99 
12/20/99 

weh 
weh 
weh 
weh 
weh 
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Committed To Your Success 

Job Number: 914279 

CUSTOMER: Marathon Oit Company 

Customer Sample ID: FB-1 
Date Sampled : 12/13/1999 
Time Sampled : 12:00 
Sample Matrix : Aqueous 

LABORATORY TEST RESULTS 
Oate: 12/23/1999 

PROJECT: NP000443.0001MT004 ATTN: Mr. Paul Peacock 

Laboratory Sample ID: 914279-6 
Date Received : 12/16/1999 
Time Received : 13:17 

TEST METHOD 

EPA 8021B 

PARAMETER/TEST DESCRIPTION 

BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

SAMPLE RESULT 

ND 
ND 
ND 
ND 
ND 

REPORTING LIMIT 

5.0 
5.0 
5.0 
10.0 
5.0 

UNITS 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

DATE 

12/20/99 
12/20/99 
12/20/99 
12/20/99 
12/20/99 

TECH 

weh 
weh 
weh 
weh 
weh 
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Committed To Your Success 

Job Number: 914279 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 12/23/1999 

CUSTOMER: Marathon Oi l Company PROJECT: NPQ00443.0001MT004 ATTHi Mr. Paul Peacock 

Customer Sample ID: MW-64 
Date Sampled : 12/13/1999 
Time Sampled : 14:45 
Sample Matrix : Aqueous 

Laboratory Sample ID: 914279-7 
Date Received : 12/16/1999 
Time Received : 13:17 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 8021B BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

ND 
ND 
<5.0 
<10.0 
ND 

5.0 
5.0 
5.0 
10.0 
5.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

12/20/99 
12/20/99 
12/20/99 
12/20/99 
12/20/99 

weh 
weh 
weh 
weh 
weh 
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Committed To Your Success 

Job Number: 9K279 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 12/23/1999 

CUSTOMER: Marathon OS I Company PROJECT: NP000443.0001MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: MU-87A 
Date Sampled : 12/13/1999 
Time Sampled : 13:00 
Sample Matr ix : Aqueous 

Laboratory Sample ID: 9K279-8 
Date Received : 12/16/1999 
Time Received : 13:17 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 8021B BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

ND 
ND 
ND 
ND 
ND 

5.0 
5.0 
5.0 
10.0 
5.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

12/20/99 
12/20/99 
12/20/99 
12/20/99 
12/20/99 

weh 
weh 
weh 
weh 
weh 
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Commined To Your Success 

Job Number: 914279 
LABORATORY TEST RESULTS 

Date: 12/23/1999 

CUSTOMER:: Marathon: Oil Company PROJECT: NP000443.0001MT004 ATTN: Mr- Paul Peacock 

Customer Sample ID: MU-87 
Date Sampled : 12/13/1999 
Time Sampled : 12:00 
Sample Matrix : Aqueous 

Laboratory Sample ID: 914279-9 
Date Received : 12/16/1999 
Time Received : 13:17 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS OATE TECH 

EPA 8021B BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

ND 
ND 
ND 
ND 
ND 

5.0 
5.0 
5.0 
10.0 
5.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

12/20/99 
12/20/99 
12/20/99 
12/20/99 
12/20/99 

weh 
weh 
weh 
weh 
weh 

Page 10 
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Committed To Your Success 

Job Number: 914279 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 12/23/1999 

CUSTOMER: Marathon O i l Company PROJECT: NP000443.0001MT004 ATTNi Mr. Paul Peacock 

Customer Sample ID: DUP-2 
Oate Sampled : 12/13/1999 
Time Sampled : 12:00 
Sample Matrix : Aqueous 

Laboratory Sample ID: 914279-10 
Date Received : 12/16/1999 
Time Received : 13:17 

TEST METHOD 

EPA 8021B 

PARAMETER/TEST DESCRIPTION 

BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

SAMPLE RESULT 

ND 
ND 
ND 
ND 
ND 

REPORTING LIMIT 

5.0 
5.0 
5.0 
10.0 
5.0 

UNITS 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

OATE 

12/21/99 
12/21/99 
12/21/99 
12/21/99 
12/21/99 

TECH 

weh 
weh 
weh 
weh 
weh 
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Committed To Your Success 

LABORATORY TEST RESULTS 
Job Number: 914279 Date: 12/23/1999 

CUSTOMER: Marathon Oit Company PROJECT: NP000443.0001MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-60 Laboratory Sample ID: 914279-11 
Date Received : 12/16/1999 
Time Received : 13:17 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 8021B BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xytene 

ND 
ND 
ND 
ND 
ND 

5.0 
5.0 
5.0 
10.0 
5.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

12/21/99 
12/21/99 
12/21/99 
12/21/99 
12/21/99 

weh 
weh 
weh 
weh 
weh 
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Committed To Your Success 

LABORATORY TEST RESULTS 
Job Number: 914279 Date: 12/23/1999 

CUSTOMER: Marathon Oit Company PROJECT: NP000443.0001MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-96 Laboratory Sample ID: 914279-12 
Date Sampled : 12/14/1999 Date Received : 12/16/1999 

Time Received : 13:17 

TEST METHOO PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS OATE TECH 

EPA 8021B BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

ND 
ND 
ND 
ND 
NO 

5.0 
5.0 
5.0 
10.0 
5.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

12/21/99 
12/21/99 
12/21/99 
12/21/99 
12/21/99 

weh 
weh 
weh 
weh 
weh 
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Committed To Your Success 

Job Number: 914279 
LABORATORY TEST RESULTS 

Date: 12/23/1999 

CUSTOMER: Marathon Oil Company PROJECT: NP000443.0001MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-97 
Date Sampled : 12/14/1999 
Time Sampled : 09:47 
Sample Matrix : Aqueous 

Laboratory Sample ID: 914279-13 
Oate Received : 12/16/1999 
Time Received : 13:17 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 8021B BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

<5.0 
ND 
ND 
ND 
ND 

5.0 
5.0 
5.0 
10.0 
5.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

12/21/99 
12/21/99 
12/21/99 
12/21/99 
12/21/99 

weh 
weh 
weh 
weh 
weh 

Page 14 
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Commined To Your Success 

Job Number: 914279 

CUSTOMER: Marathon Oil Company 

Customer Sample ID: MW-124 
Date Sampled : 12/14/1999 
Time Sampled : 15:40 
Sample Matrix : Aqueous 

LABORATORY TEST RESULTS 
Date: 12/23/1999 

PROJECT: NP000443.0Q01MT004 ATTN: Mr, Paul Peacock 

Laboratory Sample ID: 914279-14 
Date Received : 12/16/1999 
Time Received : 13:17 

TEST METHOD 

EPA 80218 

PARAMETER/TEST DESCRIPTION 

BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

SAMPLE RESULT 

<50 

ND 

79 
210 

1500 

REPORTING LIMIT 

50 
50 
50 
100 
50 

UNITS 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

OATE 

12/22/99 
12/22/99 
12/22/99 
12/22/99 
12/22/99 

TECH 

weh 
weh 
weh 
weh 
weh 
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Commined To Your Success 

LABORATORY TEST RESULTS 
Job Number: 914279 Date: 12/23/1999 

CUSTOMER: Marathon Oit Company PROJECT: NP000443.0001MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: MU-98 Laboratory Sample ID: 914279-15 
Date Sampled : 12/15/1999 Date Received : 12/16/1999 

Time Received : 13:17 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 8021B BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

<5.0 
<5.0 

13 
46 
17 

5.0 
5.0 
5.0 
10.0 
5.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

12/22/99 
12/22/99 
12/22/99 
12/22/99 
12/22/99 

weh 
weh 
weh 
weh 
weh 

Page 16 

a part of 
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Committed To Your Success 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 914279 0 a t e : 12/23/1999 

CUSTOMER: Marathon Oit Company PROJECT: NP000443.0001MT004 ATTN: Mr. Paul Peacock 

Customer Sample ID: TRIP BLANK 
Date Sampled : 
Time Sampled : 
Sample Matrix : Aqueous 

Laboratory Sample ID: 914279-16 
Date Received : 12/16/1999 
Time Received : 13:17 

TEST METHOD 

EPA 8021B 

PARAMETER/TEST DESCRIPTIONS 

BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

SAMPLE RESULT 

ND 
ND 
ND 
ND 
ND 

REPORTING LIMIT 

5.0 
5.0 
5.0 
10.0 
5.0 

UNITS 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

DATE 

12/20/99 
12/20/99 
12/20/99 
12/20/99 
12/20/99 

TECH 

weh 
weh 
weh 
weh 
weh 
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Committed To Your Success 

LABORATORY TEST RESULTS 
Job Number: 914279 Date: 12/23/1999 

CUSTOMER: Marathon-Oil Company PROJECT: NP000443.0001MT004 ATTN: Mr. Paul Peacock ' 

Customer Sample ID: MW-118 Laboratory Sample ID: 914279-17 
Date Sampled : 12/15/1999 Date Received : 12/16/1999 

Time Received : 13:17 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 8021B BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

ND 
ND 
ND 
ND 
ND 

* 

5.0 
5.0 
5.0 
10.0 
5.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

12/21/99 
12/21/99 
12/21/99 
12/21/99 
12/21/99 

weh 
weh 
weh 
weh 
weh 

Page 18 
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Committed To Your Success 

Job Number.: 914279 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 12/23/1999 

CUSTOMER: Marathon Oft Company PROJECT: INDIAN. BASIN REMEDIATION STRIP ATTN; Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

: 51154 Analyst...: weh 
Method Description.: BTEX : ug/L 

.;L|S|i|||:|ii::: Laboratory Control Sample 8020MS1 12/20/1999 0902 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

3enzene 52.351 50 104.7 X 70-130 
Ethylbenzene 49.61 50 99.2 X 70-130 
Toluene 50.61 50 101.2 X 70-130 
m&p-Xylenes 95.71 100 95.7 % 70-130 
o-Xylene 48.64 50 97.3 X 70-130 

MB Method Blank 12/20/1999 0936 

Parameter/Test Description 

Benzene 
Ethylbenzene 

uene 
Xylenes 
ylene 

sin' 

QC Result 

ND 
ND 
ND 
ND 
ND 

QC Result True Value Orig. Value Calc. Result * Limits 

Matrix Spike 8020HS1 914279-2 12/20/1999 1054 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 54.834 50 1.563 106.5 X 70-130 
Ethylbenzene 49.33 50 2.56 93.5 X 70-130 
Toluene 53.57 50 1.84 103.5 X 70-130 
m&p-Xylenes 92.05 100 2.30 89.8 X 70-130 
o-Xylene 45.29 50 ND 90.6 X 70-130 

MSD Matrix Spike Dupticate 8020MS1 914279-2 12/20/1999 1128 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 50.087 54.834 50 1.563 97.0 X 70-130 
9.0 R 25 

Ethylbenzene 48.11 49.33 50 2.56 91.1 X 70-130 
2.5 R 25 

Toluene 48.40 53.57 50 1.84 93.1 X 70-130 
10.1 R 25 

m&p-Xylenes 90.78 92.05 100 2.30 88.5 X 70-130 
1.4 R 25 

o-Xylene 44.76 45.29 50 ND 89.5 X 70-130 
1.2 R 25 

Page 19 * X=X REC, R=RPD, A=ABS Diff., D=X Diff. 

a part of 
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Committed To Your Success 

Job Number.: 914279 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 12/23/1999 

CUSTOMER: Marathon; 0 i l Company PROJECT: INDIAN BASIN:REMEDIATION STRIP ATTN: Mr. PauL Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

LCS Laboratory Control Sample 8020MS1 12/20/1999 2034 

Parameter/Test Description 

Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

QC Result 

50.055 
46.25 
47.26 
89.53 
45.45 

QC Result True Value Orig. Value Calc. Result * Limits 

50 
50 
50 
100 
50 

100.1 
92.5 
94.5 
89.5 
90.9 

70-130 
70-130 
70-130 
70-130 
70-130 

MB Method Blank 12/20/1999 2108 

Parameter/Test Description QC Result 

Benzene ND 
Ethylbenzene ND 
Toluene NO 
m&p-Xylenes ND 
o-Xylene ND 

QC Result True Value Orig. Value Calc. Result * Limits 

II u Matrix Spike 914279-8 12/20/1999 2249 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 49.958 50 ND 99.9 X 70-130 
Ethylbenzene 46.03 50 ND 92.1 X 70-130 
Toluene 47.57 50 ND 95.1 X 70-130 
m&p-Xylenes 89.08 100 ND 89.1 X 70-130 
o-Xylene 45.24 50 ND 90.5 X 70-130 

MSD Matrix Spike Duplicate ;:::'8020MSp!!:;-:!s 914279-8 12/20/1999 2323 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 50.207 49.958 50 ND 100.4 X 70-130 
0.5 R 25 

Ethylbenzene 45.89 46.03 50 ND 91.8 X 70-130 
0.3 R 25 

Toluene 47.37 47.57 50 ND 94.7 X 70-130 
0.4 R 25 

m&p-Xylenes 88.79 89.08 100 ND 88.8 X 70-130 
0.3 R 25 

o-Xylene 45.20 45.24 50 ND 90.4 X 70-130 
0.1 R 25 

LCS : Laboratory Control Sample 8020MS1 12/21/1999 0426 

Result QC Result True Value Orig. Value Calc. Result * Limits 

50.959 50 101.9 X 70-130 
47.66 50 95.3 X 70-130 
48.66 50 97.3 X 70-130 
91.87 100 91.9 X 70-130 
46.88 50 93.8 X 70-130 

Parameter/Test Descript ion 

Benzene 
thylbenzene 

I uene 
p-Xylenes 

b-Xylene 

Page 20 * X=X REC, R=RPD, A=ABS D i f f . , D=X D i f f . 
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Committed To Your Success 

Q U A L I T Y CONTROL R E S U L T S 
Job Number.: 914279 Report Date.: 12/23/1999 

CUSTOMER: Marathon Oil Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

Test Method : 51210 Analyst...: weh 
Method Description.: BTEX : ug/L 

LCS Laboratory ControI Sample 5020MS1 12/21/1999 1352 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limi ts 

Benzene 50.705 50 101.4 X 70-130 
Ethylbenzene 46.86 50 93.7 X 70-130 
Toluene 48.90 50 97.8 X 70-130 
m&p-Xylenes 90.36 100 90.4 X 70-130 
o-Xylene 45.96 50 91.9 X 70-130 

MB Method Blank 12/21/1999 1426 

Parameter/Test Description 

Benzene 
Ethylbenzene 

^^luene 
^ ^ f t - Xylenes 
^Pfylene 

QC Result 

ND 
ND 
ND 
ND 
ND 

QC Result True Value Orig. Value Calc. Result * Limits 

I MS Matrix Spike 
;IP6'M||1I111IS||P 914327-6 12/21/1999 1825 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 235.404 50 192.952 84.9 X 70-130 
Ethylbenzene 46.73 50 ND 93.5 X 70-130 
Toluene 76.16 50 31.58 89.2 X 70-130 
m&p-Xylenes 97.17 100 ND 97.2 X 70-130 
o-Xylene 52.01 50 ND 104.0 X 70-130 

MSD Matrix Spike Duplicate 8020MS1 914327-6 12/21/1999 1859 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 239.800 235.404 50 192.952 93.7 X 70-130 
1.9 R 25 

Ethylbenzene 46.85 46.73 50 ND 93.7 X 70-130 
0.3 R 25 

Toluene 78.05 76.16 50 31.58 92.9 X 70-130 
2.5 R 25 

m&p-Xylenes 96.56 97.17 100 ND 96.6 X 70-130 m&p-Xylenes 
0.6 R 25 

o-Xylene 51.64 52.01 50 ND 103.3 X 70-130 
0.7 R 25 

Page 21 * X=X REC, R=RP0, A=ABS Diff., D=X Diff. 
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Committed To Vour Success 

Job Number.: 914279 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 12/23/1999 

CUSTOMER: Marathon Oil Company : PROJECT: INDIAN:BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

LCS Laboratory Control: Sample 8Q20MS1 12/2T/1999 2150 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limi ts 

Benzene 51.937 50 103.9 X 70-130 
Ethylbenzene 48.15 50 96.3 X 70-130 
Toluene 49.46 50 98.9 X 70-130 
m&p-Xylenes 93.21 100 93.2 " % 70-130 
o-Xylene 47.44 50 94.9 X 70-130 

MB Method Blank 12/21/1999 2224 

Parameter/Test Description 

Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

QC Result 

ND 
ND 
ND 
ND 
ND 

QC Result True Value Orig. Value Calc. Result * Limits 

v— Matrix Spike 8020MS1 914280-7 12/21/1999 2332 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc . Result * Limits 

Benzene 51.282 50 1.605 99.4 X 70-130 
Ethylbenzene 46.61 50 ND 93.2 X 70-130 
Toluene 47.96 50 ND 95.9 X 70-130 
m&p-Xylenes 90.54 100 ND 90.5 X 70-130 
o-Xylene 45.93 50 ND 91.9 X 70-130 

MSO Matrix Spike Duplicate 8020MS1 ;|^142ao:r7;;;i||:v 12/22/1999 0006 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc . Result * Limits 

Benzene 51.191 51.282 50 1.605 99.2 X 70-130 
0.2 R 25 

Ethylbenzene 46.58 46.61 50 ND 93.2 X 70-130 
0.1 R 25 

Toluene 47.79 47.96 50 ND 95.6 X 70-130 
0.4 R 25 

m&p-Xylenes 90.46 90.54 100 ND 90.5 X 70-130 m&p-Xylenes 
0.1 R 25 

o-Xylene 45.84 45.93 50 ND 91.7 X 70-130 
0.2 R 25 

LCS Laboratory Control Sample 8020MS1 12/22/1999 0548: 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc . Result * Limits 

Benzene 50.910 50 101.8 X 70-130 
Ethylbenzene 46.06 50 92.1 X 70-130 
toluene 48.71 50 97.4 X 70-130 
Ha-Xylenes 89.01 100 89.0 X 70-130 
^Xylene 45.24 50 90.5 X 70-130 

Page 22 * X=X REC, R=RPD, A=ABS Diff., D=X Diff 

a part of 
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Committed To Your Success 

Job Number.: 914279 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 12/23/1999 

CUSTOMER; Marathon Oft. Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

Test Method : EPA 8021B 
Method Description.: BTEX 

Batch. 
Units. 

51266 
ug/L 

Analyst...: weh 

LCS Laboratory Control Sample 12/22/1999 1020 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 48.448 50 96.9 X 70-130 
Ethylbenzene 45.96 50 91.9 X 70-130 
Toluene 46.97 50 93.9 X 70-130 
m&p-Xylenes 88.77 100 88.8 X 70-130 
o-Xylene 45.07 50 90.1 X 70-130 

MB Method Blank 12/22/1999 1056 

Parameter/Test Description 

Benzene 
Ethylbenzene 

I uene 
[-Xylenes 
I ene 

c i n y 

lolui 

QC Result 

ND 
ND 
ND 
ND 
ND 

QC Result True Value Orig. Value Calc. Result * Limits 

||:|s||I;lllll;: Matrix Spike l i |p l i l l l l§§ 914280-llllllll 12/22/1999 1244 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 47.641 50 ND 95.3 X 70-130 
Ethylbenzene 44.52 50 ND 89.0 X 70-130 
Toluene 47.09 50 ND 94.2 X 70-130 
m&p-Xylenes 86.07 100 ND 86.1 X 70-130 
o-Xylene 43.48 50 ND 87.0 X 70-130 

MSD Matrix Spike Duplicate 8020MS1 914280-13 12/22/1999 1320 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 

Ethylbenzene 

Toluene 

m&p-Xylenes 

o-Xylene 

48.581 

46.08 

47.21 

88.94 

45.22 

47.641 

44.52 

47.09 

86.07 

43.48 

50 

50 

50 

100 

50 

ND 

ND 

ND 

ND 

ND 

97.2 
2.0 
92.2 
3.4 
94.4 
0.3 
88.9 
3.3 
90.4 
3.9 

X 70-130 
R 25 
X 70-130 
R 25 
X 70-130 
R 25 
X 70-130 
R 25 
X 70-130 
R 25 

Page 23 * X=X REC, R=RPD, A=ABS Diff., D=X Diff. 
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Committed To Your Success 

Job Number.: 914279 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 12/23/1999 

CUSTOMER: Marathon Oft Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacocx 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

LCS Laboratory Control Sample 8020MS1 12/22/1999 1842 

Parameter/Test Description 

Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

QC Result 

48.951 
45.95 
47.03 
89.17 
45.17 

QC Result True Value Orig. Value Calc. Result * Limits 

50 
50 
50 
100 
50 

97.9 
91.9 
94.1 
89.2 
90.3 

X 70-130 
X 70-130 
X 70-130 
X 70-130 
X 70-130 

• 

Page 24 * X=X REC, R=RPD, A=ABS Oiff., D=X Diff. 
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Committed To Your Success 

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 914279 Report Date.: 12/23/1999 

CUSTOMER: Marathon Oft Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacock 

...: BTEX : 51154 

...: 8021BX 

Surrogate Units 

1,4-D i fIuorobenzene ug/L 

Lab ID Matrix QC Type Dilution Result 

LCS 48.62 
MB 49.47 

914279-2 49.75 
914279-2 MS 48.62 
914279-2 MSD 49.37 
914324-9 1000 47.43 
914326-1 500 47.68 
914327-1 100 56.04 
914327-2 100 52.74 
914327-3 100 49.11 
914327-4 100 48.94 
iS14327-5 100 51.76 
• 4327-6 100 52.94 
P4327-7 46.76 
914279-16 48.98 
914280-14 48.64 
914279-3 47.51 
914279-5 47.81 
914279-6 

LCS 
MB 

47.98 
50.87 
49.18 

914279-7 47.65 
914279-8 48.85 
914279-8 MS 47.87 
914279-8 MSD 48.76 
914279-9 47.65 
914279-10 47.54 
914279-11 47.12 
914279-12 48.39 
914279-13 50.64 
914279-17 50.96 
914280-1 50.67 
914280-5 

LCS 
49.85 
50.09 

True Value Percent Recovery Limits Flag Date Time 

50.00 97.2 78-118 12/20/1999 0902 
50.00 98.9 78-118 12/20/1999 0936 
50.00 99.5 78-118 12/20/1999 1020 
50.00 97.2 78-118 12/20/1999 1054 
50.00 98.7 78-118 12/20/1999 1128 
50.00 94.9 78-118 12/20/1999 1203 
50.00 95.4 78-118 12/20/1999 1237 
50.00 112.1 78-118 12/20/1999 1347 
50.00 105.5 78-118 12/20/1999 1421 
50.00 98.2 78-118 12/20/1999 1455 
50.00 97.9 78-118 12/20/1999 1530 
50.00 103.5 78-118 12/20/1999 1604 
50.00 105.9 78-118 12/20/1999 1637 
50.00 93.5 78-118 12/20/1999 1711 
50.00 98.0 78-118 12/20/1999 1745 
50.00 97.3 78-118 12/20/1999 1819 
50.00 95.0 78-118 12/20/1999 1853 
50.00 95.6 78-118 12/20/1999 1927 
50.00 96.0 78-118 12/20/1999 2001 
50.00 101.7 78-118 12/20/1999 2034 
50.00 98.4 78-118 12/20/1999 2108 
50.00 95.3 78-118 12/20/1999 2142 
50.00 97.7 78-118 12/20/1999 2215 
50.00 95.7 78-118 12/20/1999 2249 
50.00 97.5 78-118 12/20/1999 2323 
50.00 95.3 78-118 12/20/1999 2357 
50.00 95.1 78-118 12/21/1999 0031 
50.00 94.2 78-118 12/21/1999 0104 
50.00 96.8 78-118 12/21/1999 0138 
50.00 101.3 78-118 12/21/1999 0212 
50.00 101.9 78-118 12/21/1999 0245 
50.00 101.3 78-118 12/21/1999 0319 
50.00 99.7 78-118 12/21/1999 0352 
50.00 100.2 78-118 12/21/1999 0426 

Surrogate Units 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag 

14279-2 
4279-2 

914279-2 

LCS 
MB 

MS 
MSD 

49.37 
48.16 
47.92 
48.37 
48.67 

50.00 
50.00 
50.00 
50.00 
50.00 

98.7 
96.3 
95.8 
96.7 
97.3 

86-110 
86-110 
86-110 
86-110 
86-110 

Date Time 

12/20/1999 0902 
12/20/1999 0936 
12/20/1999 1020 
12/20/1999 1054 
12/20/1999 1128 
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Committed To Your Success 

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 914279 Report Date.: 12/23/1999 

CUSTOMER: Marathon O i t Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacock 

Surrogate Units 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

914324-9 1000 45.98 50.00 92.0 86-110 12/20/1999 1203 
914326-1 500 46.71 50.00 93.4 86-110 - 12/20/1999 1237 
914327-1 100 49.74 50.00 99.5 86-110 12/20/1999 1347 
914327-2 100 48.44 50.00 96.9 86-110 12/20/1999 1421 
914327-3 100 49.80 50.00 99.6 86-110 12/20/1999 1455 
914327-4 100 49.43 50.00 98.9 86-110 12/20/1999 1530 
914327-5 100 48.32 50.00 96.6 86-110 12/20/1999 1604 
914327-6 100 • 49.10 50.00 98.2 86-110 12/20/1999 1637 
914327-7 46.12 50.00 92.2 86-110 12/20/1999 1711 
914279-16 46.51 50.00 93.0 86-110 12/20/1999 1745 
914280-14 47.66 50.00 95.3 86-110 12/20/1999 1819 
914279-3 46.42 50.00 92.8 86-110 12/20/1999 1853 
914279-5 46.99 50.00 94.0 86-110 12/20/1999 1927 
914279-6 47.45 50.00 94.9 86-110 12/20/1999 2001 

LCS 47.63 50.00 95.3 86-110 12/20/1999 2034 
MB 49.22 50.00 98.4 86-110 12/20/1999 2108 

•M279-7 46.33 50.00 92.7 86-110 12/20/1999 2142 
•.279-8 48.83 50.00 97.7 86-110 12/20/1999 2215 
^14279-8 MS 48.79 50.00 97.6 86-110 12/20/1999 2249 
914279-8 MSD 49.74 50.00 99.5 86-110 12/20/1999 2323 
914279-9 47.58 50.00 95.2 86-110 12/20/1999 2357 
914279-10 47.03 50.00 94.1 86-110 12/21/1999 0031 
914279-11 47.01 50.00 94.0 86-110 12/21/1999 0104 
914279-12 43.35 50.00 86.7 86-110 12/21/1999 0138 
914279-13 46.14 50.00 92.3 86-110 12/21/1999 0212 
914279-17 46.29 50.00 92.6 86-110 12/21/1999 0245 
914280-1 45.85 50.00 91.7 86-110 12/21/1999 0319 
914280-5 45.99 50.00 92.0 86-110 12/21/1999 0352 

LCS 47.37 50.00 94.7 86-110 12/21/1999 0426 

..: BTEX : 51210 
Method Code ..: 8021BX 

Surrogate Units 

1,4-Difluorobenzene ug/L 

Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

LCS 53.11 50.00 106.2 78-118 12/21/1999 1352 
MB 51.96 50.00 103.9 78-118 12/21/1999 1426 

914326-2 52.22 50.00 104.4 78-118 12/21/1999 1500 
914327-1 2000 53.46 50.00 106.9 78-118 12/21/1999 1534 
914327-2 2000 53.32 50.00 106.6 78-118 12/21/1999 1609 
914327-4 1000 53.08 50.00 106.2 78-118 12/21/1999 1643 
914327-5 1000 53.64 50.00 107.3 78-118 12/21/1999 1717 
•C14327-6 1000 53.41 50.00 106.8 78-118 12/21/1999 1751 
• 4327-6 MS 53.15 50.00 106.3 78-118 12/21/1999 1825 
P4327-6 MSD 52.19 50.00 104.4 78-118 12/21/1999 1859 
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Job Number.: 914279 
S U R R O G A T E R E C O V E R I E S R E P O R T 

Report Date.: 12/23/1999 

CUSTOMER.* Marathon Of I Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paut Peacock 

Surrogate Units 

1,4-D i fIuorobenzene ug/L 

Lab ID Matrix QC Type Dilution Result True Value 

914279-4 20 51.92 50.00 
LCS 54.18 50.00 
MB 53.25 50.00 

914280-7 52.89 50.00 
914280-7 MS 52.96 50.00 
914280-7 MSD 53.34 50.00 
914280-9 52.71 50.00 
914280-10 52.60 50.00 
914280-11 52.01 50.00 
914280-12 53.15 50.00 

LCS 51.74 50.00 

Percent Recovery Limits Flag Date Time 

103.8 
108.4 
106.5 
105.8 
105.9 
106.7 
105.4 
105.2 
104.0 
106.3 
103.5 

78-118 
78-118 
78-118 
78-118 
78-118 
78-118 
78-118 
78-118 
78-118 
78-118 
78-118 

12/21/1999 2008 
-12/21/1999 2150 
12/21/1999 2224 
12/21/1999 2258 
12/21/1999 2332 
12/22/1999 0006 
12/22/1999 0040 
12/22/1999 0114 
12/22/1999 0148 
12/22/1999 0223 
12/22/1999 0548 

Surrogate Units 

•jfiFB (Surrogate) ug/L 

Lab ID Matrix QC Type Dilution Result True Value 

LCS 50.73 50.00 
MB 48.33 50.00 

914326-2 48.83 50.00 
914327-1 2000 49.37 50.00 
914327-2 2000 48.98 50.00 
914327-4 1000 49.14 50.00 
914327-5 1000 49.95 50.00 
914327-6 1000 49.36 50.00 
914327-6 MS 49.08 50.00 
914327-6 MSD 47.80 50.00 
914279-4 20 52.49 50.00 

LCS 50.99 50.00 
MB 49.47 50.00 

914280-7 49.00 50.00 
914280-7 MS 50.56 50.00 
914280-7 MSD 50.52 50.00 
914280-9 48.53 50.00 
914280-10 50.30 50.00 
914280-11 47.12 50.00 
914280-12 47.37 50.00 

LCS 48.38 50.00 

Percent Recovery Limits Flag 

101.5 
96.7 
97.7 
98. 
98. 
98. 
99. 
98. 
98. 
95.6 

105.0 
102.0 
98.9 
98.0 

101.1 
101.0 
97.1 

100.6 
94.2 
94.7 
96.8 

86-110 
86-110 
86-110 
86-110 
86-110 
86-110 
86-110 
86-110 
86-110 
86-110 
86-110 
86-110 
86-110 
86-110 
86-110 
86-110 
86-110 
86-110 
86-110 
86-110 
86-110 

Date Time 

12/21/1999 1352 
12/21/1999 1426 
12/21/1999 1500 
12/21/1999 1534 
12/21/1999 1609 
12/21/1999 1643 
12/21/1999 1717 
12/21/1999 1751 
12/21/1999 1825 
12/21/1999 1859 
12/21/1999 2008 
12/21/1999 2150 
12/21/1999 2224 
12/21/1999 2258 
12/21/1999 2332 
12/22/1999 0006 
12/22/1999 0040 
12/22/1999 0114 
12/22/1999 0148 
12/22/1999 0223 
12/22/1999 0548 
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S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 914279 Report Date.: 12/23/1999 

CUSTOMER: Marathon-Oil Company PROJECT: INDIAN 8ASIN REMEDIATION STRIP ATTN; Mr. Paul Peacock 

..: BTEX : 51266 

..: 8021BX 

Surrogate . Units 

1,4-Difluorobenzene ug/L 

Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

LCS 50.82 50.00 101.6 78-118 12/22/1999 1020 
MB 50.62 50.00 101.2 78-118 12/22/1999 1056 

914451-5 51.68 50.00 103.4 78-118 12/22/1999 1132 
914280-13 50.64 50.00 101.3 78-118 12/22/1999 1208 
914280-13 MS 51.43 50.00 102.9 78-118 12/22/1999 1244 
914280-13 MSD 51.03 50.00 102.1 78-118 12/22/1999 1320 
914280-2 51.77 50.00 103.5 78-118 12/22/1999 1356 
914280-3 50.85 50.00 101.7 78-118 12/22/1999 1432 
914280-4 53.32 50.00 106.6 78-118 12/22/1999 1507 
914280-6 51.38 50.00 102.8 78-118 12/22/1999 1543 
914280-8 51.70 50.00 103.4 78-118 12/22/1999 1618 
^14279-1 51.03 50.00 102.1 78-118 12/22/1999 1654 
^4279-15 52.31 50.00 104.6 78-118 12/22/1999 1730 
PT4279-14 10 49.96 50.00 99.9 78-118 12/22/1999 1806 

LCS 52.18 50.00 104.4 78-118 12/22/1999 1842 

Surrogate Units 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type Oilution Result True Value Percent Recovery Limits Flag Date Time 

LCS 48.19 50.00 96.4 86-110 12/22/1999 1020 
MB 46.60 50.00 93.2 86-110 12/22/1999 1056 

914451-5 48.16 50.00 96.3 86-110 12/22/1999 1132 
914280-13 47.04 50.00 94.1 86-110 12/22/1999 1208 
914280-13 MS 48.64 50.00 97.3 86-110 12/22/1999 1244 
914280-13 MSD 49.20 50.00 98.4 86-110 12/22/1999 1320 
914280-2 48.43 50.00 96.9 86-110 12/22/1999 1356 
914280-3 48.36 50.00 96.7 86-110 12/22/1999 1432 
914280-4 51.65 50.00 103.3 86-110 12/22/1999 1507 
914280-6 47.30 50.00 94.6 86-110 12/22/1999 1543 
914280-8 49.05 50.00 98.1 86-110 12/22/1999 1618 
914279-1 51.36 50.00 102.7 86-110 12/22/1999 1654 
914279-15 51.30 50.00 102.6 86-110 12/22/1999 1730 
914279-14 10 51.68 50.00 103.4 86-110 12/22/1999 1806 

LCS 49.12 50.00 98.2 86-110 12/22/1999 1842 
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Committed To Your Success 

QUALITY ASSURANCE FOOTER 

METHOD REFERENCES 

1. EPA SW-846, Test Methods for Evaluating Solid Waste Update I, IIA, UB, 111 
2. Standard Methods for the Examination of Water and Wastewater, 18 th Edition 
3. EPA 600/4-79-020, Methods of Chemical Analysis for Waters and Wastes, March 1983 
4. Federal Register, Friday, October 26,1984 (40 CFR Part 136) 
5. American Society for Testing and Materials, Volumes 5.01,5.02,5.03,11.01,11.02,11.03,11.04 
6. EPA Methods for Environmental Samples 

COMMENTS 

All methods of chemical analysis have a statistical uncertainty associated with the results. Unless otherwise indicated, the data in this report are 
within the limits of uncertainty as specified in the referenced method. Quality Control acceptance criteria are based either on actual laboratory 
performance or on limits specified in the referenced method. The date and time of analysis indicated on the OA report may not reflect the actual 
time of analysis for QC samples. All data are reported on an 'as received* basis unless otherwise indicated. Data reported in the QA report may 
be lower than sample data due to dilution of samples into the calibration rangu of the analysis. Sample concentration for solid samples are 
calculated on an as received (wet) basis. Unless otherwise indicated, volatiles by gas chromatography (GC) are reported from a single column. 
Volatile analysis by GC on low level soil extractions are conducted at room temperature. 

FLAGS, FOOTNOTES AND ABBREVIATIONS (as needed) 

NA 
N/A 
ug/L 
ug/Kg 
U 
J 
B 
D 
X 
Y 
Z • 

Not detected at a value greater than the reporting limit 
Not calculable due to values lower than the reporting limit 
Milligrams per liter 
Milligrams per kilogram 

Not Analyzed ND = 
Not applicable NC = 
Micrograms per liter mg/L = 
Micrograms per kilogram mg/kg = 
Undetected 
Indicates value is > MDL, but < Reporting Limit 
Analyte was detected in the method blank analyzed with this sample. 
Surrogate recoveries are not calculated due to sample dilution. 
Surrogate recovery is outside quality control limits. 
Spike or spike duplicate recovery is outside quality control limits. 
Relative percent difference for a spike and spike duplicate is outside quality control limits. The precision of the method was 
impacted by matrix. 
Indicates value is above QC acceptance criteria. 

QC SAMPLE IDENTIFICATIONS 

MB Method Blank SB 
RB Reagent Blank EB 
PB Preparation Blank CALB 
MD Method Duplicate RS 
LCS Laboratory Controi Sample LCSD 
MS Matrix Spike MSD 
ICB Initial Calibration Blank CCB 
ICV Initial Calibration Verification ICB 
PDS Post Digestion Spike SS 
ISA Interference Check standard "A" ISB 
ISCAB = Interference Check Sample AB MSA 
CAL Calibration standard SD 
MST TCLP Matrix Spike MSQ 
PST TCLP Post Digestion Spike LCT 

Storage Blank 
Extraction Blank 
Calibration Blank 
Reference Standard 
Laboratory Control Sample Duplicate 
Matrix Spike Duplicate 
Continuing Calibration Blank 
Initial Calibration Blank 
Surrogate Spike 
Interference Check Standard "B" 
Method of Standard Additions 
Serial Dilution 
TCLP Matrix Spike Duplicate 
TCLP Laboratory Control Sample 

STL-Valparaiso 
2400 Cumberland Dr 
Valparaiso, IN 46383 

VPQ0140 
Revision 001 

Effective 10/15/99 

a part of 

Severn Trent Services Inc. 
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W 
Job Sample Receipt Checklist Report 

12/16/99 
V2̂  

914279 Location.: 57211 Customer Job ID : Job Check List Date.: 12/16/99 
Project Number. 96000746 

Marathon 
Project Description.: INDIAN BASIN REMEDIATION STRIPPER 

Oil Company Contact.: Mr. Paul Peacock 

Job Check List Date.: 12/16/99 

Questions ? (Y/N) Comments 

Chain-of-Custody Present? Y 

Custody seal on shipping container?..... 

. . . I f "yes", custody seal intact? 

Custody seals on sample containers? 

. . . I f "yes", custody seal intact? 

Samples chilled? Y 

Temperature of cooler acceptable? (4 deg C +/- 2). RECEIVED ON ICE 

Samples received intact (good condition)? Y 

lolatile samples acceptable? (no headspace) Y 

Correct containers used? Y 

Adequate sample volume provided? Y 

Samples preserved correctly? Y 

Samples received within holding-time? Y 

Agreement between COC and sample labels? Y 

Additional 

Comments. 

Sample Custodian Signature.. J, 
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Commined To Your Success 

ANALYTICAL REPORT 
JOB NUMBER: 100124 

Prepared For: 

Marathon O i l Company 
125 West Missouri Street 

.P.O..Box:552 
Midland, TX 79702-0552 

A t t e n t i o n : Mr. Paul Peacock 

Date: 01/11/2000 

Name: 

T i t l e : Laboratory Manager 

Les Arnold Severn Trent Laboratories 
24 00 Cumberland Drive 
Valparaiso, IN 46383 

PHONE: 219-464-2389 
FAX..: 219-462-2953 

a part of 
Severn Trent Services Ine. 



Committed To Your Success 

SAMPLE I N F O R M A T I O N 
Date: 01/11/2000 

Job Number. . 100124 : 96000746 
Customer : Marathon Oj I Company Customer Project ID : INDIAN BASIN 
Attn : Mr. Paul Peacock Project Description.... • INDIAN BASIN REMEDIATION STRIPPER 

Laboratory 
Sample ID 

Customer 
Sample ID 

Sample 
Matrix 

Date 
Sampled 

Time 
Sampled 

Date 
Received 

: Time 
Received 

100124-1 

100124-2 

100124-3 

100124-4 

MW 119 

MW 127 

MW 128 

TRIP BLANK 

Aqueous 

Aqueous 

Aqueous 

Aqueous 

12/28/1999 

12/28/1999 

12/28/1999 

01/04/2000 

13:00 

14:00 

09:00 

00:00 

01/05/2000 

01/05/2000 

01/05/2000 

01/05/2000 

10:00 

10:00 

10:00 

10:00 
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Committed To Your Success 

L A B O R A T O R Y TEST R E S U L T S 
Job Number: 100124 

CUSTOMER: Marathon Oil Company 

Customer Sample 10: MU 119 

Date Sampled : 12/28/1999 
Time Sampled : 13:00 
Sample Matrix : Aqueous 

Date: 01/11/2000 

PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Laboratory Sample ID: 100124-1 
Date Received : 01/05/2000 
Time Received : 10:00 

TEST METHOD: PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS OATE TECH 

EPA 8021B BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xytene 

16 
ND 
ND 
ND 
ND 

5.0 
5.0 
5.0 
10.0 
5.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

01/10/00 
01/10/00 
01/10/00 
01/10/00 
01/10/00 

weh 
weh 
weh 
weh 
weh 

Page 2 
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Commined To Your Success 

L A B O R A T O R Y TEST R E S U L T S 
Job Number: 100124 

CUSTOMER: Marathon Oil Company 

Customer Sample ID: MW 127 

Date Sampled : 12/28/1999 
Time Sampled : 14:00 
Sampte Matrix : Aqueous 

Date: 01/11/2000 

PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Laboratory Sample ID: 100124-2 
Date Received : 01/05/2000 
Time Received : 10:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 8021B BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

190 
38 
7.1 
16 

ND 

5.0 
5.0 
5.0 
10.0 
5.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

01/10/00 
01/10/00 
01/10/00 
01/10/00 
01/10/00 

weh 
weh 
weh 
weh 
weh 
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Committed To Your Success 

L A B O R A T O R Y TEST R E S U L T S 
Job Number: 100124 Date: 01/11/2000 

CUSTOMER: Marathon OiI Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: MW 128 Laboratory Sample ID: 100124-3 
Date Sampled : 12/28/1999 Date Received : 01/05/2000 

Time Received : 10:00 
Sample Matrix : Aqueous 

TEST:METHOD :PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 8021B BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

11 
<5.0 
ND 
<10.0 
NO 

5.0 
5.0 
5.0 
10.0 
5.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

01/10/00 
01/10/00 
01/10/00 
01/10/00 
01/10/00 

weh 
weh 
weh 
weh 
weh 
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Committed To Your Success 

Job Number: 100124 
L A B O R A T O R Y TEST R E S U L T S 

Date: 01/11/2000 

CUSTOMER: Marathon OiI Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: TRIP BLANK 
Date Sampled : 01/04/2000 
Time Sampled : 00:00 
Sample Matrix : Aqueous 

Laboratory Sample ID: 100124-4 
Date Received : 01/05/2000 
Time Received : 10:00 

SAMPLE RESULT REPORTING LIMIT UNITS DATE 

ND 
ND 
ND 
ND 
ND 

5.0 
5.0 
5.0 
10.0 
5.0 

ug/L 01/10/00 weh 
ug/L 01/10/00 weh 
ug/L 01/10/00 weh 
ug/L 01/10/00 weh 
ug/L 01/10/00 weh 

TEST METHOO 

EPA 8021B 

PARAMETER/TEST DESCRIPTION 

BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 
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Committed To Your Success 

Job Number.: 100124 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 01/11/2000 

CUSTOMER: Marathon Oi I Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

Test Method : EPA 8021B : 51997 Analyst.. : weh 
Method Description.: BTEX : ug/L 

Analyst.. 

LCS Laboratory Control Sample 8020MS1 01/10/2000 0826 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result Limi ts 

Benzene 46 112 50 92.2 y. 70-130 
Ethylbenzene 43 643 50 87.3 % 70-130 
Toluene 44 819 50 89.6 % 70-130 
m&p-Xylenes 86 116 100 86.1 % 70-130 
o-Xylene 42 552 50 85.1 % 70- 130 

MB Method Blank 01/10/2000 0903 

Parameter/Test Description 

^ ~ E t l 
Benzene 
Ethylbenzene 
piuene 
p-Xylenes 

o-Xylene 

QC Result 

ND 
ND 
ND 
ND 
ND 

QC Result True Value Orig. Value Calc. Result * Limits 

MS Matrix Spike 8020MS1 100124-2 01/10/2000 1047 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc Result * Limits 

Benzene 242.933 50 194.601 96.7 % 70-130 
Ethylbenzene 80.135 50 38.283 83.7 % 70-130 
Toluene 49.719 50 7.071 85.3 % 70-130 
m&p-Xylenes 98.936 100 15.560 83.4 '/. 70-130 
o-Xylene 43.333 50 NO 86.7 % 70-130 

MSD Matrix Spike Duplicate 8020MS1 : 100124-2 01/10/2000 1121 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc . Result * Limits 

Benzene 242.984 242.933 50 194.601 96.8 X 70-130 
0.0 R 25 

Ethylbenzene 80.736 80.135 50 38.283 84.9 % 70-130 
0.7 R 25 

Toluene 48.442 49.719 50 7.071 82.7 % 70-130 
2.6 R 25 

m&p-Xylenes 99.754 98.936 100 15.560 84.2 % 70-130 
0.8 R 25 

o-Xylene 43.673 43.333 50 ND 87.3 % 70-130 
0.8 R 25 

Page 6 %=% REC, R=RPD, A=ABS Diff., D=X Diff. 
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Committed To Vour Success 

Job Number.: 100124 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 01/11/2000 

CUSTOMER: Marathon Oit Company PROJECT: INDIAN BASIN;REMEDIATION STRIP ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

LCS Laboratory Control Sample 8020MS1 01/10/2000 1531 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limi ts 

Benzene 48.080 50 96.2 X 70-130 
Ethylbenzene 43.351 50 86.7 X 70-130 
Toluene 45.565 50 91.1 X 70-130 
m&p-Xylenes 85.854 100 85.9 % 70-130 
o-Xylene 43.301 50 86.6 X 70-130 

• 

Page 7 * %=X REC, R=RPD, A=ABS D i f f . , D=X D i f f . 
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Committed To Your Success 

Job Number.: 100124 
SURROGATE R E C O V E R I E S REPORT 

Report Date.: 01/11/2000 

CUSTOMER: Marathon Oil Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacock 

..: BTEX Batch ....: 51997 

Surrogate Units 

1,4-Di fluorobenzene ug/L 

Lab ID Matrix QC Type D i l u t i on Result True Value Percent Recovery Limits Flag Date Time 

LCS 46.629 50.00 93.3 78-118 01/10/2000 0826 
MB 47.246 50.00 94.5 78-118 01/10/2000 0903 

100124-4 47.317 50.00 94.6 78-118 01/10/2000 0939 
100124-2 47.307 50.00 94.6 78-118 01/10/2000 1013 
100124-2 MS 46.995 50.00 94.0 78-118 01/10/2000 1047 
100124-2 MSD 46.971 50.00 93.9 78-118 01/10/2000 1121 
100124-3 47.488 50.00 95.0 78-118 01/10/2000 1156 
100124-1 46.807 50.00 93.6 78-118 01/10/2000 1230 
100141-1 100 47.874 50.00 95.7 78-118 01/10/2000 1344 
100141-2 10 46.824 50.00 93.6 78-118 01/10/2000 1457 

> 

LCS 47.566 50.00 95.1 78-118 01/10/2000 1531 

Surrogate Units 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

LCS 44.891 50.00 89.8 86-110 01/10/2000 0826 
MB 44.232 50.00 88.5 86-110 01/10/2000 0903 

100124-4 43.371 50.00 86.7 86-110 01/10/2000 0939 
100124-2 46.200 50.00 92.4 86-110 01/10/2000 1013 
100124-2 MS 46.102 50.00 92.2 86-110 01/10/2000 1047 
100124-2 MSD 46.365 50.00 92.7 86-110 01/10/2000 1121 
100124-3 44.280 50.00 88.6 86-110 01/10/2000 1156 
100124-1 46.840 50.00 93.7 86-110 01/10/2000 1230 
100141-1 100 44.616 50.00 89.2 86-110 01/10/2000 1344 
100141-2 10 44.278 50.00 88.6 86-110 01/10/2000 1457 

LCS 44.935 50.00 89.9 86-110 01/10/2000 1531 
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Committed To Your Success 

QUALITY ASSURANCE FOOTER 

METHOD REFERENCES 

1. EPA SW-846, Test Methods for Evaluating Solid Waste Update I, MA, UB, III 
2. Standard Methods for the Examination of Water and Wastewater, 18"1 Edition 
3. EPA 600/4-79-020, Methods of Chemical Analysis for Waters and Wastes, March 1983 
4. Federal Register, Friday, October 26,1984 (40 CFR Part 136) 
5. American Society for Testing and Materials, Volumes 5.01, 5.02, 5.03,11.01,11.02,11.03,11.04 
6. EPA Methods for Environmental Samples 

COMMENTS 

All methods of chemical analysis have a statistical uncertainty associated with the results. Unless otherwise indicated, the data in this report are 
within the limits of uncertainty as specified in the referenced method. Quality Control acceptance criteria are based either on actual laboratory 
performance or on limits specified in the referenced method. The date and time of analysis indicated on the QA report may not reflect the actual 
time of analysis for QC samples. All data are reported on an "as received" basis unless otherwise indicated. Data reported in the QA report may 
be lower than sample data due to dilution of samples into the calibration range of the analysis. Sample concentration for solid samples are 
calculated on an as received (wet) basis. Unless otherwise indicated, volatiles by gas chromatography (GC) are reported from a single column. 
Volatile analysis by GC on low level soil extractions are conducted at room temperature. 

FLAGS, FOOTNOTES AND ABBREVIATIONS (as needed) 

NA 
N/A 
ug/L 
ug/Kg 
U 
J 
B 
D 
X 
Y 
Z 

Not detected at a value greater than the reporting limit 
Not calculable due to values lower than the reporting limit 
Milligrams per liter 
Milligrams per kilogram 

Not Analyzed ND = 
Not applicable NC = 
Micrograms per liter mg/L = 
Micrograms per kilogram mg/kg = 
Undetected 
Indicates value is > MDL, but < Reporting Limit 
Analyte was detected in the method blank analyzed with this sample. 
Surrogate recoveries are not calculated due to sample dilution. 
Surrogate recovery is outside quality control limits. 
Spike or spike duplicate recovery is outside quality control limits. 
Relative percent difference for a spike and spike duplicate is outside quality control limits. The precision of the method was 
impacted by matrix. 
Indicates value is above QC acceptance criteria. 

QC SAMPLE IDENTIFICATIONS 

MB Method Blank SB Storage Blank 
RB Reagent Blank EB Extraction Blank 
PB Preparation Blank CALB Calibration Blank 
MD Method Duplicate RS Reference Standard 
LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicate 
MS Matrix Spike MSD Matrix Spike Duplicate 
ICB Initial Calibration Blank CCB Continuing Calibration Blank 
ICV Initial Calibration Verification ICB Initial Calibration Blank 
PDS Post Digestion Spike SS Surrogate Spike 
ISA Interference Check standard "A" ISB Interference Check Standard "B" 
ISCAB = Interference Check Sample AB MSA Method of Standard Additions 
CAL Calibration standard SD Serial Dilution 
MST TCLP Matrix Spike MSQ TCLP Matrix Spike Duplicate 
PST TCLP Post Digestion Spike LCT TCLP Laboratory Control Sample 

STL-Valparaiso 
2400 Cumberland Dr 
Valparaiso, IN 46383 

VPQ0140 
Revision 001 

Effective 10/15/99 

a part of 

Severn Trenl Services Inc. 



rpjsckl Job Sample Receipt Checklist Report 
01/05/2000 

V2 

Job Number : 100124 Location.: 57211 Customer Job ID : 
Project Number.: 96000746 Project Description.: INDIAN BASIN REMEDIATION STRIPPER 
Customer : Marathon Oit Company Contact.: Mr. Paul Peacock 

Job Check List Date.: 01/05/2000 
Project Manager : Ipa 

Questions ? (Y/N) Comments 

Chain-of-Custody Present? Y 

Custody seal on shipping container?. 

. . . I f "yes", custody seal intact?. 

Custody seals on sample containers?. 

. . . I f "yes", custody seal intact?. 

Samples chilled? Y 

Temperature of cooler acceptable? (4 deg C +/- 2). RECEIVED ON ICE 

Samples received intact (good condition)? Y 

Volatile samples acceptable? (no headspace) Y SMALL AIR BUBBLES IN TRIP BLANKS 

Correct containers used? Y 

Adequate sample volume provided? Y 

Samples preserved correctly? Y 

Samples received within holding-time? Y 

Agreement between COC and sample labels? Y 

Additional. 

Comments. 

Sample Custodian Signature lo* 

Page 1 





ARCADIS GERAGHTY&MILLER 

Initial Sampling of Phase I Wells, 
July 1999 



C O R E LABORATORIES 

ANALYTICAL REPORT 
JOB JSTUMBER: 90S626 

Prepared For : 

Marathon O i l Company 
125 West Missouri Street 

P.O. Box 552 
Midland, TX 79702-0552 

Attention: Mr. Paul Peacock 

Date: 08/11/99 

Name: Les Arnold 24 0 0 Cumberland Drive 
Valparaiso, IN 46383 

T i t l e : Laboratory Manager 

PHONE: 219-464-2389 
FAX..: 219-462-2953 



C O R E LABORATORIES 

S A M P L E I N F O R M A T I O N 
Date: 08/11/99 

Project Number : 96000651 
Customer Project ID : NP000443.0002.MT001 
Project Description....: Marathon Oil Co., Midland, Tx 

Job Number.: 908626 
Customer...: Marathon Oil Company 
Attn : Mr. Paul Peacock 

Laboratory 
Sample ID 

Customer 
Sample ID 

Sample 
Matrix 

Date 
Sampled 

Time 
Sampled 

Date 
Received 

Time 
Received 

908626-1 

908626-2 

908626-3 

908626-4 

MW-116 

MW-113 

MW-115 

TRIP BLANK 

Aqueous 

Aqueous 

Aqueous 

Aqueous 

07/26/1999 

07/26/1999 

07/26/1999 

10:30 

13:30 

14:00 

08/03/1999 

08/03/1999 

08/03/1999 

08/03/1999 

14:21 

14:21 

14:21 

14:21 
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C O R E L A B O R A T O R I E S 

Job Number: 908626 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 08/11/99 

CUSTOMER: Marathon Oil Company PROJECT: NP000443.0Q02.MT001 ATTN: Mr. Paul Peacock 

Customer Sample ID: MU-116 
Date Sampled : 07/26/1999 
Time Sampled : 10:30 
Sample Matrix : Aqueous 

Laboratory Sample ID: 908626-1 
Date Received : 08/03/1999 
Time Received : 14:21 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 8260B Volatile Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( total) 

ND 
ND 
ND 
ND 

5 
5 
5 

10 

ug/L 
ug/L 
ug/L 
ug/L 

08/05/99 
08/05/99 
08/05/99 
08/05/99 

weh 
weh 
weh 
weh 
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C O R E LABORATORIES 

Job Number: 908626 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 08/11/99 

CUSTOMER: Marathon Oi l Company PROJECT: NP000443.0002.MT001 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-113 
Date Sampled : 07/26/1999 
Time Sampled : 13:30 
Sample Matrix : Aqueous 

Laboratory Sample ID: 908626-2 
Date Received : 08/03/1999 
Time Received : 14:21 

TEST METHOD 

EPA 8260B 

PARAMETER/TEST DESCRIPTION 

Volatile Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

SAMPLE RESULT 

140 
59 

390 

REPORTING LIMIT 

10 
5 
5 
10 

UNITS 

ug/L 
ug/L 
ug/L 
ug/L 

OATE 

08/10/99 
08/08/99 
08/08/99 
08/08/99 

TECH 

rjm 
rjm 
rjm 
rjm 
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C O R E LA B O R A TORI ES 

Job Number: 908626 Date: 08/11/99 

CUSTOMER: Marathon Oi l Company PROJECT: NP000443.0002.MT001 ATTN: Mr. Paul Peacock 

Customer Sample ID: MW-115 
Date Sampled : 07/26/1999 
Time Sampled : 14:00 
Sample Matrix : Aqueous 

Laboratory Sample ID: 908626-3 
Date Received : 08/03/1999 
Time Received : 14:21 

TEST METHOO PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS OATE TECH 

EPA 8260B Vo la t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

ND 
ND 
<5 

10 

5 
5 
5 

10 

ug/L 
ug/L 
ug/L 
ug/L 

08/05/99 
08/05/99 
08/05/99 
08/05/99 

weh 
weh 
weh 
weh 
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C O R E L A B O R A T O R I E S 

Job Number: 908626 
L A B O R A T O R Y TEST R E S U L T S 

Date: 08/11/99 

CUSTOMER: Marathon Oil Company PROJECT: NP000443.0002.MT001 ATTN: Mr. Paul Peacock 

Customer Sample ID: TRIP BLANK 
Date Sampled •. 
Time Sampled : 
Sample Matrix : Aqueous 

Laboratory Sample ID: 908626-4 
Date Received : 08/03/1999 
Time Received : 14:21 

TEST METHOD 

EPA 8260B 

PARAMETER/TEST DESCRIPTION 

Volatile Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

SAMPLE RESULT 

ND 
ND 
ND 
ND 

REPORTING LIMIT 

5 
5 
5 
10 

UNITS 

ug/L 
ug/L 
ug/L 
ug/L 

OATE 

08/04/99 
08/04/99 
08/04/99 
08/04/99 

TECH 

weh 
weh 
weh 
weh 
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C O R E LABORATORIES 

Q U A L I T Y C O N T R O L R E S U L T S 
Job Number.: 908626 Report Date.: 08/11/99 

CUSTOMER: Marathon Oil Company PROJECT: Marathon Oil Co., Midland, Tx ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

EPA 8260B : 44338 Analyst...: weh 
Method Description.: Volatile Organic Compounds : ug/L 

MB Method Blank 08/04/1999 0846 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

ND 
ND 
ND 
ND 

LCS Laboratory Control Sample CLPVOAMS2 08/04/1999 0917 

Parameter/Test Description 

Benzene 
Toluene 

QC Result 

50.30 

QC Result True Value Orig. Value Calc. Result 

50 100.6 

Limits 

67-130 
49.16 50 98.3 % 75-114 

Matrix Spike CLPVOAMS2 908620-2 08/04/1999 1121 MS 

Parameter/Test Description 

Benzene 
Toluene 

QC Result 

53.77 
48.45 

QC Result True Value Orig. Value Calc. Result 

50 
50 

7.39 
1.90 

92.8 
93.1 

Limits 

67-130 
75-114 

MSD Matrix. Spike. Dupl icate CLPVOAMS2. 908620-2 j 08/04/1999 1153 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 52.34 53.77 50 7.39 89.9 % 67-130 
2.7 R 30 

Toluene 47.83 48.45 50 1.90 91.9 X 75-114 
1.3 R 30 

EPA 8260B : 44347 Analyst... : weh 
Method Description.: Volatile Organic Compounds : ug/L 

MB Method Blank 08/05/1999 0835 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

ND 
ND 
ND 
ND 

Page 6 
* %=% REC, R=RPD, A=ABS Diff., D=% Diff. 
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C O R E LABORATORIES 

Job Number.: 908626 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 08/11/99 

CUSTOMER: Marathon Oil Company PROJECT •. Marathon Oi l Co. , Midland, Tx ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

LCS Laboratory Control Sample CLPV0AMS2 08/05/1999 , 0907 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 
Toluene 

47.32 
45.94 

50 
50 

94.6 
91.9 

X 67-130 
X 75-114 

MS Matrix Spike CLPVOAMS2 908675-1 5 08/05/1999 1040 

Parameter/Test Description 

Benzene 
Toluene 

QC Result 

47.98 
46.19 

QC Result True Value Orig. Value Calc. Result * Limits 

50 
50 

ND 
ND 

96.0 
92.4 

X 67-130 
X 75-114 

MSD Matrix Spike Duplicate CLPV0AMS2 908675-1 08/05/1999 1111 

Parameter/Test Description QC Result QC Result True Value Orig Value Calc. Result * Limi ts 

Benzene 48.98 47.98 50 ND 98.0 X 67-130 
2.1 R 30 

Toluene 46.28 46.19 50 ND 92.6 X 75-114 

r 0.2 R 30 

Test Method : EPA 8260B . 44497 Analyst.. : rjm 
Method Description.: Volatile Organic Compounds ug/L 

MS Matrix Spike 08/08/1999 0712 

Parameter/Test Description 

Toluene 

QC Result QC Result True Value Orig. Value Calc. Result * Limits 

43.53 50 ND 87?! % 75-114 

MSD Matrix: Spike Duplicate CLPVOAMS2 908628-1 mm ""i" 08/08/1999 0743 

Parameter/Test Description 

Toluene 

QC Result 

41.14 

QC Result 

43.53 

True Value Orig. Value Calc. Result * Limits 

50 ND 82.3 
5.6 

X 75-114 
R 30 

MB Method Blank 08/08/1999 1054 

Parameter/Test Description 

Ethylbenzene 
Toluene 
Xylenes (total) 

QC Result 

ND 
ND 
ND 

QC Result True Value Orig. Value Calc. Result * Limits 
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C O R E LABORATORIES 

Job Number.: 908626 
Q U A L I T Y C O N T R O L R E S U L T S 

Report Date.: 08/11/99 

CUSTOMER: M« .rathon Oi l Company PROJECT: Marathon Oi l Co., Midland, Tx ATTN: Mr. Paul Peacock 

QC Type Descript ion Reag. Code Lab ID D i l u t i on Factor Date Time 

LCS Laboratory Control Sample CLPVOAMS2 j 08/08/1999 1125 

Toluene 

QC Result 

23.96 

QC Result True Value Orig. Value Calc. Result * Limits 

25.000000 95.8 X 75-114 

Page 8 
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C O R E LABORATORIES 

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 908626 Report Date.: 08/11/99 

CUSTOMER: Marathon OU Company PROJECT: Marathon OU Co., Midland, Tx ATTN: Mr. Paul Peacock 

. . . : Vo la t i l e Organic Compounds : 44338 
. . : 8260V1 

Surrogate Uni ts 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID Matrix QC Type D i lu t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 52.08 50.00 104.2 76-120 08/04/1999 0846 
LCS 53.31 50.00 106.6 76-120 08/04/1999 0917 

908443-2 53.57 50.00 107.1 76-120 08/04/1999 0949 
908443-4 53.40 50.00 106.8 76-120 08/04/1999 1020 
908620-2 54.56 50.00 109.1 76-120 08/04/1999 1051 
908620-2 MS 52.62 50.00 105.2 76-120 08/04/1999 1121 
908620-2 MSD 53.75 50.00 107.5 76-120 08/04/1999 1153 
908620-1 53.73 50.00 107.5 76-120 08/04/1999 1223 
908626-4 52.55 50.00 105.1 76-120 08/04/1999 1254 

L Surrogate Uni t s 

H F B (Surrogate) ug/L 

Lab ID Matrix QC Type D i lu t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 49.20 50.00 98.4 85-115 08/04/1999 0846 
LCS 48.03 50.00 96.1 85-115 08/04/1999 0917 

908443-2 48.58 50.00 97.2 85-115 08/04/1999 0949 
908443-4 47.83 50.00 95.7 85-115 08/04/1999 1020 
908620-2 47.65 50.00 95.3 85-115 08/04/1999 1051 
908620-2 MS 48.34 50.00 96.7 85-115 08/04/1999 1121 
908620-2 MSD 48.30 50.00 96.6 85-115 08/04/1999 1153 
908620-1 47.55 50.00 95.1 85-115 08/04/1999 1223 
908626-4 47.99 50.00 96.0 85-115 08/04/1999 1254 

Surrogate Uni t s 

Toluene-d8 ug/L 

Lab ID Matrix QC Type D i lu t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 46.92 50.00 93.8 85-112 08/04/1999 0846 
LCS 47.17 50.00 94.3 85-112 08/04/1999 0917 

908443-2 47.19 50.00 94.4 85-112 08/04/1999 0949 
908443-4 46.94 50.00 93.9 85-112 08/04/1999 1020 
908620-2 47.53 50.00 95.1 85-112 08/04/1999 1051 
908620-2 MS 46.68 50.00 93.4 85-112 08/04/1999 1121 
908620-2 MSD 47.53 50.00 95.1 85-112 08/04/1999 1153 
908620-1 47.43 50.00 94.9 85-112 08/04/1999 1223 
908626-4 47.32 50.00 94.6 85-112 08/04/1999 1254 
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C O R E LABORATORIES 

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 908626 Report Date. : 08/11/99 

CUSTOMER: Marathon OiI Company PROJECT: Marathon Oi l Co., Midland, Tx ATTN: Mr. Paul Peacock 

. . : Vo la t i l e Organic Compounds . . . : 44347 

. . : 8260V1 

Surrogate Units 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID Matrix QC Type D i lu t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 51.85 50.00 103.7 76-120 08/05/1999 0835 
LCS 51.68 50.00 103.4 76-120 08/05/1999 0907 

908648-1 5000 51.43 50.00 102.9 76-120 08/05/1999 0938 
908675-1 5 51.06 50.00 102.1 76-120 08/05/1999 1009 
908675-1 MS 5 50.20 50.00 100.4 76-120 08/05/1999 1040 
908675-1 MSD 5 50.93 50.00 101.9 76-120 08/05/1999 1111 
908334-6 800000 50.38 50.00 100.8 76-120 08/05/1999 1250 
908334-5 400000 50.90 50.00 101.8 76-120 08/05/1999 1355 
908626-1 50.11 50.00 100.2 76-120 08/05/1999 1427 
908626-3 48.35 50.00 96.7 76-120 08/05/1999 1529 

J Surrogate Units 

F BFB (Surrogate) ug/L 

Lab ID Matrix QC Type D i I u t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 50.68 50.00 101.4 85-115 08/05/1999 0835 
LCS 49.36 50.00 98.7 85-115 08/05/1999 0907 

908648-1 5000 46.27 50.00 92.5 85-115 08/05/1999 0938 
908675-1 5 50.89 50.00 101.8 85-115 08/05/1999 1009 
908675-1 MS 5 50.08 50.00 100.2 85-115 08/05/1999 1040 
908675-1 MSD 5 49.15 50.00 98.3 85-115 08/05/1999 1111 
908334-6 800000 49.54 50.00 99.1 85-115 08/05/1999 1250 
908334-5 400000 42.55 50.00 85.1 85-115 08/05/1999 1355 
908626-1 47.98 50.00 96.0 85-115 08/05/1999 1427 
908626-3 46.20 50.00 92.4 85-115 08/05/1999 1529 

Surrogate Units 

Toluene-d8 ug/L 

Lab ID Matrix QC Type D i lu t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 46.50 50.00 93.0 85-112 08/05/1999 0835 
LCS 48.06 50.00 96.1 85-112 08/05/1999 0907 

908648-1 5000 48.80 50.00 97.6 85-112 08/05/1999 0938 
908675-1 5 46.64 50.00 93.3 85-112 08/05/1999 1009 
908675-1 MS 5 47.57 50.00 95.1 85-112 08/05/1999 1040 
908675-1 MSD 5 48.04 50.00 96.1 85-112 08/05/1999 1111 
908334-6 800000 47.12 50.00 94.2 85-112 08/05/1999 1250 
908334-5 400000 46.34 50.00 92.7 85-112 08/05/1999 1355 
908626-1 46.48 50.00 93.0 85-112 08/05/1999 1427 

|p08626-3 51.08 50.00 102.2 85-112 08/05/1999 1529 
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C O R E LABORATORIES 

Job Number.: 908626 
S U R R O G A T E R E C O V E R I E S R E P O R T 

Report Date.: 08/11/99 

CUSTOMER: Marathon 0f { Company 

Surrogate Units 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID Matrix QC Type Dilution Result 
908626-2 
908368-3 Solid 
908368-10 Solid 
908368-12 Solid 
908368-13 Solid 
908628-1 
908628-1 
908628-1 

908674-1 
908674-2 
908762-2 

True Value Percent Recovery 

MS 
MSO 
MB 
LCS 

100 
100 
100 
100 
10 
10 
10 

50.06 
48.95 
40.40 
39.02 
35.65 
41.66 
35.98 
34.68 
51.73 
52.58 
51.94 
52.48 
52.07 

50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 

100.1 
97.9 
80.8 
78.0 
71.3 
83.3 
72.0 
69.4 
103.5 
105.2 
103.9 
105.0 
104.1 

Limits Flag Date Time 

76-120 08/08/1999 0130 
78-122 08/08/1999 0201 
78-122 08/08/1999 0232 
78-122 08/08/1999 0303 
78-122 X 08/08/1999 0334 
76-120 08/08/1999 0641 
76-120 X 08/08/1999 0712 
76-120 X 08/08/1999 0743 
76-120 08/08/1999 1054 
76-120 08/08/1999 1125 
76-120 08/08/1999 1157 
76-120 08/08/1999 1228 
76-120 08/08/1999 1259 

Surrogate Uni ts 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type Dilution Result 

908626-2 
908368-3 Solid 
908368-10 Solid 
908368-12 Solid 
908368-13 Solid 
908628-1 
908628-1 
908628-1 

908674-1 
908674-2 
908762-2 

True Value Percent Recovery Limits Flag Date Time 

MS 
MSD 
MB 
LCS 

100 
100 
100 
100 
10 
10 
10 

47.77 
45.44 
46.93 
54.63 
59.36 
53.55 
53.65 
54.05 
52.58 
51.74 
49.25 
49.48 
50.07 

Surrogate, Units 

Toluene-d8 ug/L 

50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 

95.5 85-115 
90.9 71-121 
93.9 71-121 
109.3 71-121 
118.7 71-121 
107.1 85-115 
107.3 85-115 
108.1 85-115 
105.2 85-115 
103.5 85-115 
98.5 85-115 
99.0 85-115 
100.1 85-115 

08/08/1999 0130 
08/08/1999 0201 
08/08/1999 0232 
08/08/1999 0303 
08/08/1999 0334 
08/08/1999 0641 
08/08/1999 0712 
08/08/1999 0743 
08/08/1999 1054 
08/08/1999 1125 
08/08/1999 1157 
08/08/1999 1228 
08/08/1999 1259 

Lab ID 

# 

908626-2 
908368-3 
08368-10 
8368-12 

Matrix 

Solid 
Solid 
Solid 

QC Type Dilution 

100 
100 
100 

Result 

52.66 
47.39 
44.30 
47.53 

True Value Percent Recovery Limits Flag Date 

50.00 
50.00 
50.00 
50.00 
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Time 

105.3 
94.8 
88.6 
95.1 

85-112 
87-109 
87-109 
87-109 

08/08/1999 0130 
08/08/1999 0201 
08/08/1999 0232 
08/08/1999 0303 

n maoa. Th* anajyticaJ raamts. owrwns or rntaronwa tions 

m . ^ o p ™ . o r n m m m , c ^ „ „ , ^ . , . ^ m ^ ^ ^ . . ^ . ^ ^ ^ ^ ^ ^ 
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C O R E LABORATORIES 

Job Number.: 908626 
S U R R O G A T E R E C O V E R I E S R E P O R T 

Report Date.: 08/11/99 

CUSTOMER: Marathon Oi l Company PROJECT: Marathon Oi l Co., Midland, Tx ATTN: Mr. Paul Peacock 

Surrogate Units 

Toluene-d8 ug/L 

Lab ID Matrix QC Type D i lu t i on Result 
908368-13 
908628-1 
908628-1 
908628-1 

908674-1 
908674-2 
908762-2 

Sol id 

MS 
MSD 
MB 
LCS 

100 
10 
10 
10 

True Value Percent Recovery Limits Flag Date Time 

46.76 
41.66 
46.58 
43.33 
48.25 
48.83 
47.60 
47.68 
48.54 

50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 

93.5 
83.3 
93.2 
86.7 
96.5 
97.7 
95.2 
95.4 
97.1 

87-109 
85-112 
85-112 
85-112 
85-112 
85-112 
85-112 
85-112 
85-112 

08/08/1999 0334 
08/08/1999 0641 
08/08/1999 0712 
08/08/1999 0743 
08/08/1999 1054 
08/08/1999 1125 
08/08/1999 1157 
08/08/1999 1228 
08/08/1999 1259 
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C O R E LABORATORIES 

QUAUTY ASSURANCE FOOTER 

METHOD REFERENCES 

1. EPA SW-846, Test Methods for Evaluating Solid Waste Update I, HA, IIB, III 
2. Standard Methods for the Examination of Water and Wastewater, 18 th Edition 
3. EPA 600/4-79-020, Methods of Chemical Analysis for Waters and Wastes, March 1983 
4. Federal Register, Friday, October 26,1984 (40 CFR Part 136) 
5. American Society for Testing and Materials, Volumes 5.01, 5.02, 5.03,11.01,11.02,11.03,11.04 
6. EPA Methods for Environmental Samples 

COMMENTS 

All methods of chemical analysis have a statistical uncertainty associated with the results. Unless otherwise indicated, the data in this report are 
within the limits of uncertainty as specified in the referenced method. Quality Control acceptance criteria are based either on actual laboratory 
performance or on limits specified in the referenced method. The date and time of analysis indicated on the QA report may not reflect the actual 
time of analysis for QC samples. All data are reported on an "as received" basis unless otherwise indicated. Data reported in the QA report may 
be lower than sample data due to dilution of samples into the calibration range ofthe analysis. Sample concentration for solid samples are 
calculated on an as received (wet) basis. Unless otherwise indicated, volatiles by gas chromatography (GC) are reported from a single column. 
Volatile analysis by GC on low level soil extractions are conducted at room temperature. 

FLAGS, FOOTNOTES AND ABBREVIATIONS (as needed) 

NA - Not Analyzed ND = Not detected at a value greater than the reporting limit 
N/A = Not applicable NC = Not calculable due to values lower than the reporting limit 
ug/L = Micrograms per liter mg/L - Milligrams per liter 
ug/Kg = Micrograms per kilogram mg/kg = Milligrams per kilogram 
U = Undetected 
J - Indicates value is > MDL, but < Reporting Limit 
B = Analyte was detected in the method blank analyzed with this sample. 
D = Surrogate recoveries are not calculated due to sampie dilution. 
X = Surrogate recovery is outside quality control limits. 
Y = Spike or spike duplicate recovery is outside quality control limits. 
Z = Relative percent difference for a spike and spike duplicate is outside quality control limits. The precision of the method was 

impacted by matrix. 
A = Indicates value is above QC acceptance criteria. 

QC SAMPLE IDENTIFICATIONS 

MB = Method Blank SB = Storage Blank 
RB = Reagent Blank EB = Extraction Blank 
PB = Preparation Blank CALB = Calibration Blank 
MD = Method Duplicate RS = Reference Standard 
LCS Laboratory Control Sample LCSD = Laboratory Control Sample Duplicate 
MS Matrix Spike MSD = Matrix Spike Duplicate 
ICB Initial Calibration Blank CCB = Continuing Calibration Blank 
ICV Initial Calibration Verification ICB = Initial Calibration Blank 
PDS Post Digestion Spike SS = Surrogate Spike 
ISA Interference Check standard "A" ISB = Interference Check Standard "B" 
ISCAB = Interference Check Sample AB MSA = Method of Standard Additions 
CAL Calibration standard SD - Serial Dilution 
MST TCLP Matrix Spike MSQ = TCLP Matrix Spike Duplicate 
PST TCLP Post Digestion Spike LCT = TCLP Laboratory Control Sample 

SUBCONTRACTED LABORATORY LOCATIONS 

CORE Laboratories: Anaheim, California *AN Aurora, Colorado *AU 
Casper, Wyoming *CA Corpus Christi, Texas *CC 
Houston, Texas (Env) •HE Houston, Texas (Pet) *HP 
Other (Detailed in Case Narrative) •xx 

CORE-Valparaiso VPQ0140 
2400 Cumberland Dr Revision 000 
Valparaiso, IN 46383 Effective 6/16/99 



^rpjsckl Job Sample Receipt Checklist Report 
08/03/99 

V2 

: 908626 Location.: 57211 Customer Job ID.... : Job Check List Date.: 08/03/99 
I pa Project Number. : 96000651 Project Description.: Marathon Oil Co., Midland, Tx 

: Marathon Oil Company Contact.: Mr. Paul Peacock 

Job Check List Date.: 08/03/99 
I pa 

Questions ? (Y/N) Comments 

Cha in-of-Custody Present? Y 

Custody seal on shipping container? 

. . . I f "yes", custody seal intact? 

Custody seals on sample containers? 

. . . I f "yes", custody seal intact? 

Samples chi I led? Y 

Temperature of cooler acceptable? (4 deg C +/- 2). RECEIVED ON ICE 

Samples received intact (good condition)? Y 

Volatile samples acceptable? (no headspace) Y 

Correct containers used? Y 

Adequate sample volume provided? Y 

Samples preserved correctly? Y 

Samples received within holding-time? Y 

Agreement between COC and sample labels? Y 

Additional 

Comments. 

ture.. .̂ IlV̂ . Sample Custodian Signatu 

Page 1 





C O R E LABORATORIES 

ANALYTICAL REPORT 
JOB NTJMBER: 909263 

Prepared For: 

Marathon O i l Company 
125 West Missouri S t r e e t 

P.O. Box 552 
Midland, TX 79702-0552 

A t t e n t i o n : Mr. Paul Peacock 

Date: 08/19/99 

ik* CL^P gin/ ̂  
Signature Date ^ 1 

Name: Les Arnold 2 4 0 0 Cumberland Drive 

T i t l e : Laboratory Manager Valparaiso, IN 46383 

PHONE: 219-464-2389 
FAX..: 219-462-2953 

«™ ^ ^ 
* Co.. co, uoo,.,o~, * „ ™ _ „ „ w . m „„. „ ,„ „ ^ 



C O R E LABORATORIES 

S A M P L E I N F O R M A T I O N 
Date: 08/19/99 

Project Number : 96000746 
Customer Project ID : NP000443.0002.MT001 
Project D e s c r i p t i o n . . . . : INDIAN BASIN REMEDIATION STRIPPER 

Job Number.: 909263 
Customer...: Marathon Oi l Company 
Attn : Mr. Paul Peacock 

Laboratory 
Sample ID 

Customer 
Sample ID 

Sample 
Matrix 

Date 
Sampled 

Time 
Sampled 

Date 
Received 

Time" 
Received 

909263-1 MW-114 Aqueous 08/11/1999 14:00 08/18/1999 10:36 

Tne artaryticaJ result., rontons or interpretations 

expressed represent me basi luornent ol Cora Laboratories. Core Laooratones 

any oil. gas. coal or otner m.nerai. property, * .« . or aena m connection witr, wn« 
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a confidential uaa thts report has baan maaa. The analytical results, oonons or mtarorata lions 
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C O R E LABORATORIES 

Job Number: 909263 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 08/19/99 

CUSTOMER: Marathon Oi l Company PROJECT: NP000443.0002.MT001 ATTN: Mr. Paul Peacock: 

Customer Sample ID: MW-114 
Date Sampled : 08/11/1999 
Time Sampled : 14:00 
Sample Matrix : Aqueous 

Laboratory Sample ID: 909263-1 
Date Received : 08/18/1999 
Time Received : 10:36 

TEST METHOD 

EPA 8260B 

PARAMETER/TEST DESCRIPTION 

Volatile Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

SAMPLE RESULT 

ND 
ND 
ND 
ND 

REPORTING LIMIT 

5 
5 
5 
10 

UNITS 

ug/L 
ug/L 
ug/L 
ug/L 

OATE 

08/19/99 
08/19/99 
08/19/99 
08/19/99 

TECH 

weh 
weh 
weh 
weh 

Page 2 
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C O R E LABORATORIES 

Job Number.: 909263 
Q U A L I T Y C O N T R O L R E S U L T S 

Report Date.: 08/19/99 

CUSTOMER: Marathon Of I Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacock 

QC Type Descript ion Reag. Code Lab ID D i lu t i on Factor Date Time 

EPA 8260B Ana lys t . . . : weh 
Method Descr ip t ion. : Vo la t i l e Organic Compounds : ug/L 

Ana lys t . . . : weh 

MB Method Blank 08/18/1999 081B 

Parameter/Test Description 

Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

QC Result 

ND 
ND 
ND 
ND 

QC Result True Value Orig. Value Calc. Result * Limits 

LCS Laboratory Control Sample CLPV0AMS2 08/18/1999 0849 

Parameter/Test Description 

Benzene 
Toluene 

QC Result 

53.32 

QC Result True Value Orig. Value 

50 

Calc. Result * Limits 

106.6 X 67-130 
53.57 50 107.1 X 75-114 

Matrix Spike CLPVOAMS2 909264-8 08/18/1999 1022 MS 

Parameter/Test Description 

Benzene 
Toluene 

QC Result 

52.89 
53.47 

QC Result True Value Orig. Value Calc. Result * Limits 

50 
50 

ND 
ND 

105.8 
106.9 

X 67-130 
X 75-114 

MSD Matrix Spike Duplicate .CLPVOAMS2 909264-8 08/18/1999 1053 

Parameter/Test Descript ion QC Result QC Result True Value Or ig. Value Calc. Result * Limits 

Benzene 52.18 52.89 50 ND 104.4 % 67-130 
1.4 R 30 

Toluene 52.76 53.47 50 ND 105.5 X 75-114 
1.3 R 30 

Page 3 
* %=X REC, R=RPD, A=ABS D i f f . , D=X D i f f . 

Tne analytical results, opinions or tnterpretalionB coniainad m mis reoon ara oased uoon tnlormation ana material sutxHiao by tna caant lor whose exclusive and confidential use tms raoon has baan maoa. Tha analytical rasutti, oairwons or iTWargrata tuna 
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C O R E LABORATORIES 

Job Number.: 909263 
SURROGATE R E C O V E R I E S REPORT 

Report Date.: 08/19/99 

CUSTOMER: Marathon Of I Company 
PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacock 

M e t h o d : Volatile Organic Compounds 
Method Code : 826TCL 

Batch : 45057 
Analyst : weh 

Surrogate Units 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID 

909264-7 
909264-8 
909264-8 
909264-8 
909264-9 
909264-10 
909296-1 
909292-2 
909264-5 
909263-1 
909295-1 

Matrix 

Lab ID 

909264-7 
909264-8 
909264-8 
909264-8 
909264-9 
909264-10 
909296-1 

Matrix 

909292-
909264-
909263-
909295-

QC Type Dilution Result 

MB 50.96 
LCS 51.80 

51.39 
53.37 

MS 51.78 
MSD 51.01 

52.54 
54.03 

5 52.74 
5 50.08 
10 51.41 

52.51 
51.83 

Lab ID Matrix QC Type Dilution Result 

909264-7 
, 909264-8 

MB 
LCS 

50.26 
49.64 
50.13 
49.40 

QC Type Dilution Result True Value 

MB 49.99 50.00 
LCS 49.18 50.00 

51.40 50.00 

MS 
53.02 50.00 

MS 50.24 50.00 
MSD 51.61 50.00 

51.57 50.00 
51.16 50.00 

. 5 53.53 50.00 
5 52.25 50.00 
10 48.27 50.00 

51.59 50.00 
49.47 50.00 

Surrogate Units 

BFB (Surrogate) ug/L 

Surrogate . Units 

Toluene-d8 ug/L 

50.00 
50.00 
50.00 
50.00 

Page 4 

Percent Recovery Limits Flag Date Time 

100.0 76-120 
98.4 76-120 
102.8 76-120 
106.0 76-120 
100.5 76-120 
103.2 76-120 
103.1 76-120 
102.3 76-120 
107.1 76J120 
104.5 76-120 
96.5 76-120 
103.2 76-120 
98.9 76-120 

08/18/1999 0818 
08/18/1999 0849 
08/18/1999 0920 
08/18/1999 0951 
08/18/1999 1022 
08/18/1999 1053 
08/18/1999 1124 
08/18/1999 1156 
08/19/1999 0129 
08/19/1999 0200 
08/19/1999 0308 
08/19/1999 1227 
08/19/1999 1258 

True Value Percent Recovery Limits 

50.00 101.9 85-115 
50.00 103.6 85-115 
50.00 102.8 85-115 
50.00 106.7 85-115 
50.00 103.6 85-115 
50.00 102.0 85-115 
50.00 105.1 85-115 
50.00 108.1 85-115 
50.00 105.5 85-115 
50.00 100.2 85-115 
50.00 102.8 85-115 
50.00 105.0 85-115 
50.00 103.7 85-115 

Flag Date Time 

08/18/1999 0818 
08/18/1999 0849 
08/18/1999 0920 
08/18/1999 0951 
08/18/1999 1022 
08/18/1999 1053 
08/18/1999 1124 
08/18/1999 1156 
08/19/1999 0129 
08/19/1999 0200 
08/19/1999 0308 
08/19/1999 1227 
08/19/1999 1258 

True Value Percent Recovery Limits Flag Date Time 

100.5 
99.3 
100.3 
98.8 

85-112 
85-112 
85-112 
85-112 

08/18/1999 0818 
08/18/1999 0849 
08/18/1999 0920 
08/18/1999 0951 

« » « - „ o orooorty. - „ „ „ „ „,„ _ m m . _ „ _ m ,„ „ _ m j raoon tnM noi M „ „ . „ ,„ ̂  M _ „ to. 



C O R E LABORATORIES 

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 909263 Report Date.: 08/19/99 

CUSTOMER: Marathon Oi l Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacock 

Surrogate Units 

Toluene-d8 ug/L 

Lab ID Matrix QC Type D i lu t i on Result True Value Percent Recovery Limits Flag Date Time 

909264-8 MS 50.00 50.00 100.0 85-112 08/18/1999 1022 
909264-8 MSD 50.33 50.00 100.7 85-112 08/18/1999 1053 
909264-9 49.73 50.00 99.5 85-112 08/18/1999 1124 
909264-10 49.66 50.00 99.3 85-112 08/18/1999 1156 
909296-1 5 49.60 50.00 99.2 85-112 08/19/1999 0129 
909292-2 5 53.19 50.00 106.4 85-112 08/19/1999 0200 
909264-5 10 50.38 50.00 100.8 85-112 08/19/1999 0308 
909263-1 49.95 50.00 99.9 85-112 08/19/1999 1227 
909295-1 50.02 50.00 100.0 85-112 08/19/1999 1258 
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C O R E LABORATORIES 

QUALITY ASSURANCE FOOTER 

METHOD REFERENCES 

1. EPA SW-846, Test Methods for Evaluating Solid Waste Update 1,11 A. UB. Ill 
2. Standard Methods for the Examination of Water and Wastewater, 18 t h Edition 
3. EPA 600/4-79-020, Methods of Chemical Analysis for Waters and Wastes, March 1983 
4. Federal Register, Friday, October 26,1984 (40 CFR Part 136) 
5. American Society for Testing and Materials, Volumes 5.01, 5.02, 5.03,11.01,11.02,11.03,11.04 
6. EPA Methods for Environmental Samples 

COMMENTS 

All methods of chemical analysis have a statistical uncertainty associated with the results. Unless otherwise indicated, the data in this report are 
within the limits of uncertainty as specified in the referenced method. Quality Control acceptance criteria are based either on actual laboratory 
performance or on limits specified in the referenced metnod. The date and time of analysis indicated on the QA report may not reflect the actual 
time of analysis for QC samples. AU data are reported on an "as received" basis unless otherwise indicated. Data reported in the QA report may 
be lower than sample data due to dilution of samples into the calibration range of the analysis. Sample concentration for solid samples are 
calculated on an as received (wet) basis. Unless otherwise indicated, volatiles by gas chromatography (GC) are reported from a single column. 
Volatile analysis by GC on low level soil extractions are conducted at room temperature. 

FLAGS, FOOTNOTES AND ABBREVIATIONS (as needed) 

NA = Not Analyzed ND = Not detected at a value greater than the reporting limit 
N/A = Not applicable NC = Not calculable due to values lower than the reporting limit 
ug/L = Micrograms per liter mg/L = Milligrams per liter 
ug/Kg = Micrograms per kilogram mg/kg = Milligrams per kilogram 
U = Undetected 
J = indicates value is > MDL, but < Reporting Limit 
B = Analyte was detected in the method blank analyzed with this sample. 
D = Surrogate recoveries are not calculated due to sample dilution. 
X - Surrogate recovery is outside quality control limits. 
Y = Spike or spike duplicate recovery is outside quality control limits. 
Z = Relative percent difference for a spike and spike duplicate is outside quality control limits. The precision of the method was 

impacted by matrix. 
A = Indicates vaiue is above QC acceptance criteria. 

QC SAMPLE IDENTIFICATIONS 

MB Method Blank SB = Storage Blank 
RB Reagent Blank EB = Extraction Blank 
PB Preparation Blank CALB = Calibration Blank 
MD Method Duplicate RS = Reference Standard 
LCS Laboratory Control Sample LCSD = Laboratory Control Sample Duplicate 
MS Matrix Spike MSD = Matrix Spike Duplicate 
ICB Initial Calibration Blank CCB = Continuing Calibration Blank 
ICV Initial Calibration Verification ICB = Initial Calibration Blank 
PDS Post Digestion Spike SS = Surrogate Spike 
ISA Interference Check standard "A" ISB = Interference Check Standard "B" 
ISCAB = Interference Check Sample AB MSA = Method of Standard Additions 
CAL Calibration standard SD = Serial Dilution 
MST TCLP Matrix Spike MSQ = TCLP Matrix Spike Duplicate 
PST TCLP Post Digestion Spike LCT = TCLP Laboratory Control Sample 

SUBCONTRACTED LABORATORY LOCATIONS 

CORE Laboratories: Anaheim, California *AN Aurora, Colorado *AU 
Casper, Wyoming •CA Corpus Christi, Texas *CC 
Houston, Texas (Env) *HE Houston, Texas (Pet) *HP 
Other (Detailed in Case Narrative) •xx 

Houston, Texas (Pet) *HP 

CORE-Valparaiso VPQ0140 
2400 Cumberland Dr Revision 000 
Valparaiso, IN 46383 Effective 6/16799 



^rpjsckl Job Sample Receipt Checklist Report 
08/18/99 

V2 

909263 Location.: 57211 Customer Job ID. : Job Check List Date.: 08/18/99 
I pa Project Number. 

Customer 
96000746 
Marathon 

Project Description.: INDIAN BASIN REMEDIATION STRIPPER 
Oil Company Contact.: Mr. Paul Peacock 

Job Check List Date.: 08/18/99 
I pa 

Questions ? (Y/N) Comments 

Chain-of-Custody Present? Y 

Custody seal on shipping container? Y 

. . . I f "yes", custody seal intact? 

Custody seals on sample containers? 

. . . I f "yes", custody seal intact? 

Samples chi lied? Y 

Temperature of cooler acceptable? (4 deg C +/- 2). Y 5.8 deg C 

Samples received intact (good condition)? Y ONE VIAL BROKE IN TRANSIT 

Volatile samples acceptable? (no headspace) Y 

Correct containers used? Y 

Adequate sample volume provided? Y 

Samples preserved correctly? Y 

Samples received within holding-time? Y 

Agreement between COC and sample labels? Y 

Additional. 

Comments. 

Sample Custodian Signature.. 

Page 1 
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2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

Pinnacle Lab ID number 
February 18, 1999 

901082 

MARATHON OIL COMPANY 
P.O. BOX 552 
MIDLAND, TX 79702-0552 

Project Name 
Project Number 

IB REMEDIATION 
(none) 

Attention: PAUL PEACOCK 

On 1/29/99 Pinnacle Laboratories, Inc. Inc., (ADHS License No. AZ0592), received a 
request to analyze aqueous samples. The samples were analyzed with EPA 
methodology or equivalent methods. The results of these analyses and the quality control 
data, which follow each set of analyses, are enclosed. 

EPA method 8021 was performed by Pinnacle Laboratories, Inc., Albuquerque, NM. 

All other parameters were performed by ESL (OR) Inc., Durham, OR. 

If you have any questions or comments, please do not hesitate to contact us 
at (505)344-3777. 

Kimberly D. McNeill 
Project Manager 

MR: mt 

Enclosure 

H. Mitchell Rubenstein, Ph. D 
General Manager 

MCR 

' EB 2 " 

Mionmental & Saffifjf 



2709-D Pan American Freeway NE 
Albuquerque. New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

CLIENT : MARATHON OIL COMPANY PINNACLE ID : 901082 
PROJECT # : (none) DATE RECEIVED : 1/29/99 
PROJECT NAME : IB REMEDIATION REPORT DATE : 2/18/99 
PIN DATE 
ID. # CLIENT DESCRIPTION MATRIX COLLECTED 
01 W. STRIPPER INLET AQUEOUS 1/28/99 
02 W. STRIPPER OUTLET AQUEOUS 1/28/99 
03 E. STRIPPER INLET AQUEOUS 1/28/99 
04 E. STRIPPER OUTLET AQUEOUS 1/28/99 
05 LYMAN AQUEOUS 1/28/99 

PrinIM: 2,'IS/M: 12.54 PM Corrtidtmlill F i l « - •OIMUCLS: COVEREP 

pltfrl-VLt 



2709-D Pan American Freeway NE 
Albuquerque. New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMATOGRAPHY RESULTS 

TEST : EPA 8021 MODIFIED 
CLIENT : MARATHON OIL COMPANY PINNACLE I.D.: 901082 
PROJECT # : (none) 
PROJECT NAME : IB REMEDIATION 
SAMPLE 

ID.# CLIENT I.D. MATRIX 

DATE 

SAMPLED 

DATE 

EXTRACTED 

DATE 

ANALYZED 

DIL 

FACTOR 
01 W. STRIPPER INLET 
02 W. STRIPPER OUTLET 

E. STRIPPER INLET 

AQUEOUS 
AQUEOUS 
AQUEOUS 

1/28/99 
1/28/99 
1/28/99 

NA 
NA 
NA 

1/29/99 
2/1/99 
1/29/99 

50 
10 
50 

PARAMETER DET. LIMIT UNITS 
W. STRIPPER 
INLET 

W. STRIPPER 
OUTLET 

E. STRIPPER 
INLET 

BENZENE 0.5 
TOLUENE 0.5 

J ^ T H Y L B E N Z E N E 0.5 
^ F J T A L XYLENES 0.5 

UG/L 
UG/L 
UG/L 
UG/L 

160 
53 
270 
440 

19 
77 
11 
22 

160 
75 
270 
500 

SURROGATE: 
BROMOFLUOROBENZENE (%) 108 120 103 
SURROGATE LIMITS ( 80 - 120 ) 

CHEMIST NOTES: 
N/A 



2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMATOGRAPHY RESULTS 

TEST : EPA 8021 MODIFIED 
CLIENT : MARATHON OIL COMPANY PINNACLE I.D.: 901082 
PROJECT # :(none) 
PROJECT NAME : IB REMEDIATION 
SAMPLE DATE DATE DATE DIL. 
ID.# CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
04 E. STRIPPER OUTLET AQUEOUS 1/28/99 NA 2/1/99 20 
05 LYMAN AQUEOUS 1/28/99 NA 1/29/99 1 

E. STRIPPER 
RAMETER DET. LIMIT UNITS OUTLET LYMAN 

BENZENE 0.5 UG/L 24 < 0.5 
TOLUENE 0.5 UG/L 120 < 0.5 
ETHYLBENZENE 0.5 UG/L 29 < 0.5 
T O T A L XYLENES 0.5 UG/L 470 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 100 102 
SURROGATE LIMITS ( 80 - 120 ) 

CHEMIST NOTES: 
N/A 



2709-D Pan American Freeway NE 
Albuquerque. New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMATOGRAPHY RESULTS 
REAGENT BLANK 

TEST EPA 8021 MODIFIED PINNACLE I.D. : 901082 
BLANK I. D. 012899 DATE EXTRACTED : NA 
CLIENT MARATHON OIL COMPANY DATE ANALYZED : 1/28/99 
PROJECT # (none) SAMPLE MATRIX : AQUEOUS 
PROJECT NAME IB REMEDIATION 
PARAMETER UNITS 
BENZENE UG/L <0.5 
TOLUENE UG/L <0.5 
ETHYLBENZENE UG/L <0.5 
TOTAL XYLENES UG/L <0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 
SURROGATE LIMITS: 
CHEMIST NOTES: 
N/A 

( 80- 120 ) 
103 



2709-D Pan American Freeway NE 
Albuquerque. New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMATOGRAPHY RESULTS 
REAGENT BLANK 

TEST EPA 8021 MODIFIED PINNACLE I.D. : 901082 
BLANK I. D. 012999 DATE EXTRACTED : NA 
CLIENT MARATHON OIL COMPANY DATE ANALYZED : 1/29/99 
PROJECT # (none) SAMPLE MATRIX : AQUEOUS 

PROJECT NAME IB REMEDIATION 

PARAMETER UNITS 

BENZENE UG/L <0.5 

TOLUENE UG/L <0.5 

ETHYLBENZENE UG/L <0.5 

TOTAL XYLENES UG/L <0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 113 
SURROGATE LIMITS: ( 80 - 120 ) 
CHEMIST NOTES: 
N/A 



2709-D Pan American Freeway NE 
Albuquerque. New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMATOGRAPHY RESULTS 
REAGENT BLANK 

TEST EPA 8021 MODIFIED PINNACLE I.D. : 901082 
BLANK!. D. 020199 DATE EXTRACTED : NA 
CLIENT MARATHON OIL COMPANY DATE ANALYZED : 2/1/99 
PROJECT # (none) SAMPLE MATRIX : AQUEOUS 
PROJECT NAME IB REMEDIATION 
PARAMETER UNITS 
BENZENE UG/L <0.5 
TOLUENE UG/L <0.5 
ETHYLBENZENE UG/L <0.5 
TOTAL XYLENES UG/L <0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 108 
SURROGATE LIMITS: ( 80 - 120 ) 
CHEMIST NOTES: 
N/A 



2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

TEST 
MSMSD # 
CLIENT 
PROJECT # 
PROJECT NAME 

GAS CHROMATOGRAPHY QUALITY CONTROL 
MSMSD 

EPA 8021 MODIFIED 
901073-01 PINNACLE I.D. 
MARATHON OIL COMPANY DATE EXTRACTED 
(none) DATE ANALYZED 
IB REMEDIATION SAMPLE MATRIX 

UNITS 

901082 
NA 
1/28/99 
AQUEOUS 
UG/L 

PARAMETER 
SAMPLE 
RESULT 

CONC 
SPIKE 

SPIKED 
SAMPLE 

% 
REC 

DUP 
SPIKE 

DUP 
% REC RPD 

REC 
LIMITS 

RPD 
LIMITS 

BENZENE 

T f ''ENE 

E _ i , . , LBENZENE 

TOTAL XYLENES 

<0.5 

0.53 

<0.5 

<0.5 

10.0 

10.0 

10.0 

30.0 

10.5 

10.6 

11.4 

31.5 

105 

101 

114 

105 

10.3 

10.4 

10.9 

30.5 

103 

99 

109 

102 

2 ( 8 0 - 120 ) 

2 ( 8 0 - 120) 

4 ( 8 0 - 120 ) 

3 ( 8 0 - 120) 

20 

20 

20 

20 

r.cMIST NOTES: 
N/A 

(Spike Sample Result - Sample Result) 
% Recovery = X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 
RPD (Relative Percent Difference) : 

Average Result 

(Spike Sample Result - Sample Result) 
% .overy= X100 

Spike Concentration 

(Sample Result - Duplicate Resuit) 

Average Result 
RPD (Relative Percent Difference) 

X 100 



Environmental Services Laboratory, Inc. E S L 

February 11, 1999 

Kim McNeill 
Pinnacle Laboratories 

2709-D Pan American Fwy NE 

Albuquerque, NM 87107 

TEL: 505-344-3777 

FAX (505)344-4413 

RE: 901082/MOC Order No.: 9902014 

Dear Kim McNeill, 

Environmental Services Laboratory received 1 sample on 2/1/99 for the analyses presented in 
the following report. 

The Samples were analyzed for the following tests: 
CHLORIDE (Chloride) 

There were no problems with the analyses and all data for associated QC met EPA or laboratory 
specifications except where noted in the Case Narrative. Results apply only to the samples 
analyzed. Reproduction of this report is permitted only in its entirety, without the written 
approval from the Laboratory. 

If you have any questions regarding these tests results, please feel free to call. 

17400 SW Upper Boones Ferry Road • Suite 270 • Portland, OR 97224 • (503) 670-8520 

Sincerely, 

Kimberly Hill 
Project Manager 

ANALYTICAL SERVICES FOR THE ENVIRONMENT 



Environmental Services Laboratory Date: ll-Feb-99 

CLIENT: Pinnacle Laboratories Client Sample ID: 901082-01 

Lab Order: 9902014 Tag Number: 

Project: 901082/MOC Collection Date: 1/28/99 

Lab ED: 9902014-01A Matrix: AQUEOUS 

Analyses Result Limit Quai Units DF Date Analyzed 

CHLORIDE CHLORIDE Analyst: sld 
Chloride ND 0.5 mg/L 1 2/9/99 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* - Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

/ o f l 
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»• C O R E LABORATORIES 

ANALYTICAL REPORT 
%i• JOB NUMBER: .': 902015 ^W^Wi 

\ ' ,Prepared " For : 

.'., : M a r a t h o n O i l Comparxy :\ 
125 West M i s s o u r i S t r e e t 

:: M i d l a n d , TX 79702-0552 

• A t t e n t i o n : . : • Mr . Pau l Peacock 

^ ^ ^ s ^ U O B ^ O l . / 9 9 . 

S i g n a t u r e 

Name: Les A r n o l d 

T i t l e : L a b o r a t o r y Manager 

Date 

24 0 0 Cumberland D r i v e 
V a l p a r a i s o , I N 46383 

PHONE: 219-464-2389 
F A X . . : 219-462-2953 

MCft 

,AR 0' 1999 

.̂ fonmentsi & Safe? 

Th. anatyttc. 0»™>n. or m m M „ c o o , . ™ , „ , „ , m , , . ^ „ 0 „ , „ „ 0 y | h < ^ ^ ^ 

sxorMMd r n m m tn. O M I Mgnwni ot Cor. Ubor.ton.i. Cor. Lsooraton... I. howwnx. nukN no warranty or raorasOTtatton 

my rat, gaa. coat or o t n . n r . -room,. w » or >an» n c o n n ^ t ^ „ t n wt»ch jocn -won » or 

Mdusrv. ano conhaontw us . tn,s r«torl naa D M * maO. Trt. anaryttcat rmiits. D M W I or miaroma non. 

a u r a , or mr>li«J. ol any tyoa. am . . c u i y aiaclaim. u m . as to tna oroauctiytiy. prooar oonttom or prolri.oanm ot 

lor any r ^ o r , w r » i « » , « . Tm. r » o n .nail noi o . r«,ooue«:. ,n m i or ai ran. wtinooi tha «r,ll«t aocrey. ol Cor. U O o r . l t ™ , 
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C O R E LABORATORIES 

S A M P L E I M F ORM A T I .0 N 
Date: 03/01/99 

Job Number. 902015 : 96000651 
Customer... . Marathon Oi I Company Customer Project ID ; INDIAN BASIN REM 
Attn : Mr. Paul Peacock Project Descript ion : Marathon OiI Co., Midland, Tx 

Laboratory 
Sample ID : 

Customer 
Sample ID 

Sample 
Matrix 

Date 
Sampled 

Time 
Sampled 

Date 
Received 

Time 
Received 

902015-1 

902015-2 

902015-3 

902015-4 

WEST AIR STRIPPER INFLUENT 

WEST AIR STRIPPER EFFLUENT 

EAST AIR STRIPPER INFLUENT 

EAST AIR STRIPPER EFFLUENT 

Water 

Water 

Water 

Water 

02/25/1999 

02/25/1999 

02/25/1999 

02/25/1999 

00:00 

00:00 

00:00 

00:00 

02/26/1999 

02/26/1999 

02/26/1999 

02/26/1999 

10:55 

10:55 

10:55 

10:55 

Page 1 

Tho analytical results, opinions tv miefDretetions con rained m tn,s reoort ara oasea uoon information aivi malarial suoplied dy tna ciieni ior whose enciusive ana confidential use lhis raoon nas Man made. The analytical results, cantons or interpreta lions 

expressed represent the best wOgrnani ot Cora Laooratones. Cora Laoorarones. however, makes no warranty or representation, ax or ess of impliea. ol any tvoe, ano exofessry disclaims same aa to tne productivity, pfoper operations ot proMatteness ol 

any o i , gas, coal or Otner mineral, property. waU or sand m connection with wmcn aucn reoon is used or reneo upon lot any reason wnatsoever. This reoort sna* not oe reproduced, m wnote or m part, wit rout the wntlen approval of Cora Laooratones. 



C O R E LABORATORIES 

Job Number: 902015 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 03/01/99 

CUSTOMER: Marathon Oi I Company PROJECT: INDIAN BASIN REM ATTN: Mr. Paul Peacock 

Customer Sample ID: WEST AIR STRIPPER INFLUENT 
Date Sampled : 02/25/1999 
Time Sampled : 00:00 
Sample Matrix : Water 

Laboratory Sample ID: 902015-1 
Date Received : 02/26/1999 
Time Received : 10:55 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS OATE TECH 

EPA 8015B 

EPA 8015B 

EPA 8260 

Nonhalogenated Organics using GC/FID 
Diesel Range Organics 

Nonhalogenated Organics using GC/FID 
Gasoline Range Organics 

Vo la t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

1.2 

0.80 

ND 

68 
100 

170 

0.60 

0.50 

5 
5 
5 

20 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 

03/01/99 

mg/L 02/26/99 

02/28/99 
02/28/99 
02/28/99 
02/28/99 

j'db 

weh 

weh 
weh 
weh 
weh 

Page 2 

The analytical rasurts, opinions or interpretations coniainM m this raoon ara oased uoon tntprmation ana mat anal Supplied Ov ina client tor wnose exclusive and confidential use this reoon nas Oeen made. The aneiyitcel results, opinions Ot interpreta t tons 

expressed reoresem trie Oest (udgment 0 t Core Laboratories. Core Laooratones. nowever, makes no warranty or representation, express of tmoNeO, ol any type, ana expressly Oisctaims same as io the productivity, proper operations Of promaWeness ot 

any o i . oas. coal or otner maneral. property, wen or sand m connection with which sucn reoort rs used or retted uoon for any reason wnatsoever. This reoort snaH not oa reproduced, tn wnole or m pan. without the written approval of Core Laboratones. 



C O R E LA B O R A TORI ES 

Job Number: 902015 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 03/01/99 

CUSTOMER: Marathon OU Company PROJECT: INDIAN BASIN REM ATTN: Mr. Paul Peacock 

Customer Sample ID: WEST AIR STRIPPER EFFLUENT 
Date Sampled : 02/25/1999 
Time Sampled : 00:00 
Sample Matrix : Water 

Laboratory Sample ID: 902015-2 
Date Received : 02/26/1999 
Time Received : 10:55 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 8015B 

EPA 8015B 

EPA 8260 

Nonhalogenated Organics using GC/FID 
Diesel Range Organics 

Nonhalogenated Organics using GC/FID 
Gasoline Range Organics 

Vo la t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

<0.60 

ND 
ND 
ND 
<20 

0.51 

0.60 

0.50 

5 
5 
5 

20 

mg/L 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 

03/01/99 

02/26/99 

jdb 

weh 

02/28/99 weh 
02/28/99 weh 
02/28/99 
02/28/99 

weh 
weh 

• I I I I L 
Page 3 

Tru analytical r»au««, otxruons o» KUerrxemiona conianed in this fooon ate oased upon inlormaiion ana mai anal suopued Oy rhe ctieni lor wnose exclusive ana conl.oennai use tms report has Been maoe. The analytical results, opinion* or interpretations 

expressed represent the Peat tuooment ot Core Laooratones. Core Laboratones. however, manes no warranty or representation, •xprsaa or implied. Ol any type, ana expressly disclaims same as to the productivity, proper operations c* rxohlaOeness ot 

any oe. gas. coal or other mineral, prooerty. well or sana m connection with which such reoort is usea or relied upon lor any reason whatsoever. This report snaN not be reproduced, m w h o * or m part, without ihe written approval ot Core Uooratones 



C O R E LABORATORIES 

Job Number: 902015 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 03/01/99 

CUSTOMER: Marathon Oi l Company PROJECT: INDIAN BASIN REM ATTN: Mr. Paul Peacock 

Customer Sample ID: EAST AIR STRIPPER INFLUENT 
Date Sampled : 02/25/1999 
Time Sampled : 00:00 
Sample Matrix : Water 

Laboratory Sample ID: 902015-3 
Date Received : 02/26/1999 
Time Received : 10:55 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS OATE TECH 

EPA 8015B 

EPA 8015B 

EPA 8260 

Nonhalogenated Organics using GC/FID 
Diesel Range Organics 

Nonhalogenated Organics using GC/FID 
Gasoline Range Organics 

Vo la t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( total) 

1.9 

0.68 

69 
91 

ND 
150 

0.60 

0.50 

5 
5 
5 

20 

mg/L 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 

03/01/99 

02/26/99 

02/28/99 
02/28/99 
02/28/99 

jdb 

weh 

weh 
weh 
weh 

02/28/99 weh 
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The analytical results, opinions or interpretations contained in lhis report ars Dasod uoon yitormation ana material suoolied Oy ine client toi whosa oitclusrve ano confioantial usa lhis repon has peon made. Tha analytical results, opinions or mtarorata tions 

eKoreesod represent tna peat njagmant ot Cora laboratories. Cora LaPoretonea. however. maKaa no warranty or ropreaontotion. otpross or implrad. ot anv typo, and axpraaary diacuwna sarna as to lha oroouctMty, proper operation* or lyofrlaoranaas of 

any OS. gas. coal Or othar minora!. OrOoorty. weN or sand m connection wiih whicn such report is usod or relies uoon tor any reason wnatsoever This roport inafl not M laoroducad. in whota or m oart. without tho written approval ot Coro LaOoratonoa. 



C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 902015 Oate: 03/01/99 

CUSTOMERi Marathon O i l Company PROJECT: INDIAN BASIN REM ATTN: Mr. Paul Peacock 

Customer Sample ID: EAST AIR STRIPPER EFFLUENT 
Date Sampled : 02/25/1999 
Time Sampled : 00:00 
Sample Matrix : water 

Laboratory Sample ID: 902015-4 
Date Received : 02/26/1999 
Time Received : 10:55 

TEST METHOD 

EPA 8015B 

EPA 8015B 

EPA 8260 

PARAMETER/TEST DESCRIPTION 

Nonhalogenated Organics using GC/FID 
Diesel Range Organics 

Nonhalogenated Organics using GC/FID 
Gasoline Range Organics 

Vo la t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( total) 

SAMPLE RESULT REPORTING LIMIT UNITS OATE TECH 

0.78 

<0.50 

ND 
ND 
ND 
<20 

0.60 

0.50 

5 
5 
5 

20 

mg/L 03/01/99 

mg/L 02/26/99 

ug/L 
ug/L 
ug/L 
ug/L 

jdb 

weh 

02/28/99 weh 
02/28/99 
02/28/99 
02/28/99 

weh 
weh 
weh 
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Tha analytical results, opinions or interpret a Hons coniainM in this rooort are oased uoon information and material supplied Oy the client tor whose exclusive ana confidential use lhis report has oeen maoe. The analytical results, opinions or witerpreta ions 

expressed represent the best waornem of Core laboratories. Cora Laporatones. however, makes no warranty or repreeentation. express or implied, of any type, and expressly disclaims same as to the rxoducirvity, proper operations or protrtaoWness of 

any o*. gas. coal or otner mrnera.. property, well or sand m connection wiih which such report « used or relied upon tor any reason whatsoever. This repon snail not Oe reproduced, in whole or m part, without the written approval ot Core Uooratonea. 



C O R E LABORATORIES 

Job Number.: 902015 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 03/01/99 

CUSTOMER: Marathon Ofl Company PROJECT: Marathon Oil Co , Midland, Tx ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

EPA 8015B : 36070 Analyst...: jdb 
Method Description.: Nonhalogenated Organics using GC/FID Units : mg/L 

MB Method Blank 03/01/1999 1219 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Diesel Range Organics ND 

LCS Laboratory Control Sample V16878B 03/01/1999 1239 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Diesel Range Organics 414 500.000000 82.8 X 70-130 

MS Matrix Spike V16878B 902015-4 03/01/1999 1417 

Parameter/Test Description QC Result QC Result True Value Orig Value Calc. Result * Limits 

el Range Organics 421 500.000000 ND 84.2 X 70-130 

MSD Matrix Spike Duplicate V16878B 902015-4 03/01/1999 1437 

Parameter/Test Description QC Result QC Result True Value Orig . Value Calc. Result * Limits 

Diesel Range Organics 486 421 500.000000 ND 97.2 X 70-130 
14.3 R 20 

Test Method : EPA 8015B : 36030 Analyst.. .: weh 
Method Description.: Nonhalogenated Organics using GC/FID Units 

LCS Laboratory Control Sample 02/26/1999 1445 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Gasoline Range Organics 9.550 10 95.5 X 70-130 

Method Blank 02/26/1999 1518 

Parameter/Test Description 

Gasoline Range Organics 

QC Result 

0.050 

QC Result True Value Orig. Value Calc. Result * Limits 

Page 6 
* %=% REC, R=RPD, A=ABS Diff., D=% Diff. 

Tha analytic* results, opinions or -nterpretations contained TI tr»j repon a/a oasaa uoon rtto.rnat.on and material supc*ed Dy tr* cfcertt tor wnose e«ctu*<ve and confidant* use t m reocri been made. The analytical results, opiriwne or rtanjrew twna 

expressed reoresent tne Oest jodomertt ot Core Laooratones. Core Laboratories, however. meKes no warranty or representation, express or rmpbed, of any type, and exoreesty duciavns same as to tne productivity, proper operations or profitaotenees of 

any oi. gas. cos- or other mtnera.. property, well or sano in connection with whteh such reoort is used or retted upon tor any reason whatsoever. This report shaM not Oe reproouceo. m who* or in part, without the written aoproveJ ot Com Laboratories. 



C O R E LABORAT O RIE S 

Q U A L I T Y CONTROL R E S U L T S 
Job Number.: 902015 Report Date.: 03/01/99 

CUSTOMER: Marathon OiI Company PROJECT: Marathon Oit Co., Midland, Tx ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

MS Matrix Spike GROSTD 902014-1 02/26/1999 1622 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Gasoline Range Organics 10.424 10 0.066 103.6 X 70-130 

MSD Matrix Spike Duplicate GROSTD 902014-1 02/26/1999 1653 

Parameter/Test Description 

Gasoline Range Organics 

QC Result 

10.430 

QC Result 

10.424 

True Value Orig. Value Calc. Result 

10 0.066 103.6 
0.1 

* Limits 

~X 70-130 
R 20 

LCS Laboratory Control Sampte GROSTD 02/26/1999 1932 

Parameter/Test Description 

Gasoline Range Organics 

QC Result 

10.266 

QC Result True Value Orig. Value Calc. Result 

10 102.7 

* Limits 

~X 70-130 

\ 'St Method : EPA 8260 Batch : 36042 Analyst...: weh 
F ..ethod Description.: Volatile Organic Compounds : ug/L 

MB Method Blank 02/28/1999 1236 

Parameter/Test Description QC Result 

o-Xylene ND 
Acrolein ND 
1,2,4-Trimethylbenzene ND 
rn&p-Xylenes ND 
Isopropylbenzene ND 
T r i chlorofluoromethane ND 
2-Chloroethytvinyl ether ND 
D i ch t orodi fIuoromethane ND 
Dibromomethane ND 
Bromobenzene ND 
1,2,3-Trichloropropane ND 
1,1,1,2-Tetrachloroethane ND 
tert-Butyl methyl ether (MTBE) ND 
1,2-Dichlorobenzene ND 
1,3-Dichlorobenzene ND 
1,4-Dichlorobenzene ND 
Acrylonitrile ND 
Acetone ND 
Benzene ND 
BromodichIoromethane ND 
Bromoform ND 
Bromomethane ND 
2-Butanone ND 
Carbon disulfide ND 
Carbon tetrachloride ND 
«Dibromochioromethane ND 
A irobenzene ND 
W oroethane ND 

QC Result True Value Orig. Value Calc. Result * Limits 

Page 7 
* %=% REC, R=RPD, A=ABS Diff., D=% Diff. 

Th* aneJyncel results, oointon* or .merpmaiions contained tn this raoon ara Dosed uoon mtormaiion ana mat anal suootiea by tna client tor whose exclusive ana confidential use thi* raoon nas Dean made The analytical result». oorrttona or imerpreta lions 

expressed reoreaem the oast tuooment ol Cora Laooratonaa. Cora Larjcwa tones, however, manes, no warranty or representation, express or implied, of any type, and expressly disclaims same as to the proctuctrvily, orooer operations or profttaMness Ol 

any ai , gas. coal tX other frenejraj. Prooerty, wee of sand m connection w>tn wrnch such repon is used or retted upon for any reason wnatsoever. This repon Sha* not be reoroduced. m whole or in part, without the wntten approval of Core Laboratories. 



C O R E L A B O R A T O R I E S 

Job Number.: 902015 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 03/01/99 

CUSTOMER: Marathon Oil Company PROJECT: Marathon Oil Co , Midland, Tx ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

MB Method Blank 02/28/1999 1236 

Parameter/Test Description QC Result 

Chloroform ND 
Chloromethane ND 
1,1-Dichloroethane ND 
1,2-Dichloroethane ND 
1,1 -Dichloroethene ND 
trans-1,2-Dichloroethene ND 
cis-1,2-Dichloroethene ND 
1,2-Dichloropropane ND 
cis-1,3-Dichloropropene ND 
trans-1,3-Dichloropropene ND 
Ethylbenzene ND 
2-Hexanone ND 
Methylene chloride ND 
4-Methyl-2-pentanone (MIBK) ND 
Styrene ND 
1,1,2,2-Tetrachloroethane ND 
Tetrachloroethene ND 

J n I uene ND 
• ,1-Trichloroethane NO 
' i , i ,2-Trichloroethane ND 
Trichloroethene ND 
Vinyl acetate ND 
Vinyl chloride ND 
Xylenes (total) ND 

QC Result True Value Orig. Value Calc. Result * Limits 

LCS Laboratory Control Sample CLPV0AMS2 02/28/1999 1308 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 51.14 50 102.3 % 67-127 
Chlorobenzene 53.38 50 106.8 X 68-128 
1 ;T-Dichloroethene 52.65 50 105.3 X 66-126 
Toluene 46.90 50 93.8 X 72-132 
Trichloroethene 52.24 50 104.5 X 74-134 

MS Matrix. Spike CLPVOAMS2 902043-1 02/28/1999 1945 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 51.37 50 ND 102.7 X 74-127 
Chlorobenzene 50.42 50 ND 100.8 X 75-130 
1,1-Dichloroethene 49.88 50 ND 99.8 X 59-172 
Toluene 46.78 50 ND 93.6 X 76-125 
Trichloroethene 50.00 50 ND 100.0 X 71-140 

Page 8 
* %=% REC, R=RPD, A=ABS Diff., D=% Diff. 

The analytical results, ooirwom or interpretation* contained In tnis raoon ara based uoon tntormatron ano matanal supplied by tna chant tor wnose exclusive and confidential use trus report nas Dean maoe. The analytical results, opinions or -nterofeta lions 

txpresserj represent me best (udgrnent ot Core laboratories. Core Uooratones. nowever. makes no warranty or representation, express or implied, ol any type, and expressly disclaims same as to tne productivity, proper opetations or proritatxaness ot 

any oa. o>». co*. ot oWer mrwal. property. w»u o. »»nO m connection wnn wmcr. such raoon it u*en or refceo uoon tor arty reason wnalsoever This report shall not be reoroOuceO. n wriote c* m pan. wrttxxn lha written Kxxovel ot Cc*» VJTx>f»tcr»»». 



C O R E L A B O R A T O R I E S 

Q U A L I T Y C O N T R O L R E S U L T S 
Job Number.: 902015 Report Date. : 03/01/99 

CUSTOMER: Marathon:Oil Company PROJECT: Marathon Oi l Co., Midland, Tx ATTN: Mr. Paul Peacock 

QC Type Descript ion Reag. Code Lab ID D i l u t i on Factor Date Time 

MSD Matrix Spike Duplicate CLPVOAMS2 902043-1 02/28/1999 2017 

Parameter/Test Descript ion QC Result QC Result True Value Or ig . Value Calc. Result * L imits 

Benzene 52.44 51.37 50 ND 104.9 % 74-127 
2.1 R 30 

Chlorobenzene 51.52 50.42 50 ND 103.0 X 75-130 
2.2 R 30 

1,1-Dichloroethene 51.16 49.88 50 ND 102.3 X 59-172 1,1-Dichloroethene 
2.5 R 30 

Toluene 46.43 46.78 50 ND 92.9 X 76-125 
0.8 R 30 

Trichloroethene 50.96 50.00 50 ND 101.9 X 71-140 
1.9 R 30 

Page 9 
* %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 

The analytic*, reams, opinion* or interpretations conieined m tru j report are based upon ^formation and matenal suppeed by trie client tor whose exclusive and confidential use this repon nas been made. The analytical result*, opnons or interpreta tons 

expressed represent tne beat Mgrneni ol Cora Laboraipnea. Core Laboratones. ryjwever. make* no warranty or representation, express or impMd. of any type, and expressly disclaims same as to the productivity, proper operations or p roMamneu Ot 

any ox. ft**, coal Ot otner mineral, property. weU ot sand « connection with which sucn reoon i* used or reneg upon tot any reason wnMsoevw. This teoon shal not Oe laproouCM. tn whole « m part, without the written aoptovei of Core laborttooe*. 



C O R E LABORATORIES 

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 902015 Report Date.: 03/01/99 

CUSTOMER: Marathon O i l Company PROJECT: Marathon OU Co., Midland, Tx ATTN: Mr. Paul Peacock 

. . : Vo la t i l e Organic Compounds , . : 36042 
. . . : 826TCL 

Surrogate Units 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID Matrix QC Type D i l u t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 41.25 50.00 82.5 76-120 02/28/1999 1236 
LCS 41.56 50.00 83.1 76-120 02/28/1999 1308 

902015-1 5 42.33 50.00 84.7 76-120 02/28/1999 1339 
902015-2 5 42.07 50.00 84.1 76-120 02/28/1999 1411 
902015-3 5 42.15 50.00 84.3 76-120 02/28/1999 1443 
902015-4 5 42.39 50.00 84.8 76-120 02/28/1999 1514 
902023-1 200 46.10 50.00 92.2 76-120 02/28/1999 1603 
902043-1 45.92 50.00 91.8 76-120 02/28/1999 1634 
902043-1 MS 48.18 50.00 96.4 76-120 02/28/1999 1945 
902043-1 MSD 49.98 50.00 100.0 76-120 02/28/1999 2017 

^ jrrogate Units 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type D i l u t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 47.79 50.00 95.6 86-115 02/28/1999 1236 
LCS 48.00 50.00 96.0 86-115 02/28/1999 1308 

902015-1 5 48.76 50.00 97.5 86-115 02/28/1999 1339 
902015-2 5 48.88 50.00 97.8 86-115 02/28/1999 1411 
902015-3 5 49.16 50.00 98.3 86-115 02/28/1999 1443 
902015-4 5 48.67 50.00 97.3 86-115 02/28/1999 1514 
902023-1 200 46.41 50.00 92.8 86-115 02/28/1999 1603 
902043-1 49.18 50.00 98.4 86-115 02/28/1999 1634 
902043-1 MS 46.66 50.00 93.3 86-115 02/28/1999 1945 
902043-1 MSD 47.99 50.00 96.0 86-115 02/28/1999 2017 

Surrogate Units 

Toluene-d8 ug/L 

Lab ID Matrix QC Type Di l u t i on Result True Value Percent Recovery Limits Flag Date T ime 

MB 44.80 50.00 89.6 88-110 02/28/1999 1236 
LCS 44.20 50.00 88.4 88-110 02/28/1999 1308 

902015-1 5 46.16 50.00 92.3 88-110 02/28/1999 1339 
902015-2 5 46.11 50.00 92.2 88-110 02/28/1999 1411 
902015-3 5 45.23 50.00 90.5 88-110 02/28/1999 1443 
902015-4 5 45.65 50.00 91.3 88-110 02/28/1999 1514 
902023-1 200 45.69 50.00 91.4 88-110 02/28/1999 1603 
902043-1 45.63 50.00 91.3 88-110 02/28/1999 1634 

I 2043-1 MS 45.70 50.00 91.4 88-110 02/28/1999 1945 
f . J2043-1 MSD 45.49 50.00 91.0 88-110 02/28/1999 2017 

Page 10 

The enalyucal ( M u t t , oomorti or tfiterprotations contained m tnis raoon are baser uoon n formation an d malarial euoolied bv tha cliani tor vrttoaa ax elusive and confidential use this repon has been made. The analytical res jits, opinions or vMorprefe Hons 

axpraasad represent tna OMI wogment ol Cora LAOoralonas Cora Laooratonaa. wwaver. maKoo no v. errant, or roprooentation. express or xrtptied ol any type, and expressly oiacleime serna aa t the orooucnvriy. proper operations or oroMaPMnoea of 

anv o i . gas. coal or omar rranaral. oroparty. wall or as na vi connection with which auch report « used or retrod upon tor any reason whatsoever. This reoon snail noi be reproduced, m whole or vi pan. without tna wntten •poroval of Cora Laporatonea. 



C O R E LABORATOR IE S 

Q U A L I T Y ASSURANCE FOOTER 

METHOD REFERENCES 

(1) EPA SW-846, Test Methods for Evaluating Solid Waste, Third Edition, September 1986, July 1992, and September 1994 updates 
(2) Standard Methods for the Examination of Water and Wastewater, 18th Edition, 1992 
(3) EPA 600/4-79-020, Hethods of Chemical Analysis for Waters and Wastes, March 1983 
(4) Federal Register, Friday, October 26, 1984 (40 CFR Part 136) 
(5) American Society for Testing and Materials, Volumes 5.01, 5.02, 5.03, 1992 
(6) EPA 600/4-89-001, Short-term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to Fresh 

Water Organises 
(7) EPA 600/4-90-027, Methods for Measuring the Acute Toxicity of Effluent and Receiving Waters to Fresh Water and Marine 

Organisms, Fourth Edition 

COMMENTS 

All methods of chemical analysis have a statistical uncertainty associated with \.he results. Unless otherwise indicated, 
the data in this report are within the limits of uncertainty as specified in tne referenced method. Quality control 
acceptance criteria are based either on actual laboratory performance or on limits specified in the referenced aethcxi. 
The date and time of analysis indicated on the QA report may not reflect the actual tine of analysis for QC samples. AU data 
reported on an "as received" basis unless otherwise indicated. Data reported in the QA report nay be lower than sample data 
due to dilution of samples into the calibration range of the analysis, fample concentrations for solid sampler, are calculated 
on an as receive-i (wet) basis. Unless otherwise indicated, volatiles by gas chromatography (GC) are reported from a single 
column. Volatiles analyses by GC on low level soil extractions are conducted at room temperature. 

FLAGS, FOOTNOTES, AND ABBREVIATIONS (as needed) 

NA 
N/A 

ND 
NC 
(a) 
(b) 
(c) 
(d) 

(e) 

(f) 

<g> 

(h) 

= Not Ignitable 
= Sustains Ignition 

Ignites, but does not Sustain Ignition 
Relative Percent Difference 

Not analyzed N.I. 
Not applicable S.I. 
Micrograms per li t e r I(NS) 
Milligrams per l i t e r RPD 
Not detected at a value greater than the reporting limit 
Not calculable due to values lower than the detection limit 
Surrogate recoveries were outside acceptable ranges due to matrix effects. 
Surrogate recoveries were not calculated due to dilution of the sample below the detectable range fer the surroga: 
Matrix spike recoveries were outside acceptable ranges due to matrix effects. 
Relative Percent Difference (RPD) for duplicate analysis outside acceptance limits due to actual differences in 
the sample matrix. 
The limit listed for flammability indicates the upper limit for the test. Samples are not tested at tempetatures 
above 140 Fahrenheit since only samples which w i l l sustain ignition at temperatures below 1«0 are considered 
flammable. 
Results for this hydrocarbon range did not match a typical hydrocarbon pattern. Results were quantified usinc, 9 
diesel standard, however, the hydrocarbon pattern did not match a diesel pattern. 

; Results for this hydrocarbon range did not match a typical hydrocarbon pattern. Results were quantified using a 
gasoline standard, however, the hydrocarbon pattern did not match a gasoline pattern. 

! High dilution due to matrix effects 

QC SAMPLE IDENTIFICATIONS SUBCONTRACTED LABORATORY LOCATIONS 

MB = Method Blank SB = Storage Blank Core Laboratories: Aurora, Colorado *AU 
RB = Reagent Blank •MS = Matrix Spike Casper, Wyoming *CA 
ICB — I n i t i a l Calibration Blanl; MSD Matrix Spike Duplicate Corpus Christi, Texas *CC 
CCB Continuing Calibration Blank MD Matrix Duplicate Edison, New Jersey *ED 
CS Calibration Standard BS = Blank Spike Houston, Texas (Env) *HE 
ICB I n i t i a l Calibration SS = Surrogate Spike Houston, Texas (Pet) *HP 

Verification LCS = Laboratory Control Indianapolis, Indiana *IN 
CCV = Continuing Calibration Standard Lake Charles, Louisiana *LC 

Verification RS Reference Standard Long Beach, California 
Tampa, Florida 
Valparaiso, Indiana 

*'_B 
*TP 
*VP 

Aquatic Testing Laboratories: 
Ventura, California *AT 

Rev. 24 /usr/matt/logsji_forms/footer.wp 6/25/96 

2400 Cumberland Drive 
Valparaiso, IN 46383 



j j sckt Job Sample Receipt Checklist Report V2 
02/26/99 

902015 Location.: 57211 Customer Job ID : Job Check List Date.: 02/26/99 
Project Number.: 96000651 Project Description : Marathon Oil Co., Midland, Tx Ipa 

Marathon OiI Company Contact.: Mr. Paul Peacock 
Ipa 

Questions ? (Y/N) Comments 

Cha in-of-Custody Present? Y 

Custody seal on shipping container? 

. . . I f "yes", custody seal intact? 

Custody seals on sample containers? 

. . . I f "yes", custody seal intact? 

Samples chilled? Y 

Temperature of cooler acceptable? (4 deg C +/- 2). 

Samples received intact (good condition)? N WEST AIR STRIPPER EFFLUENT BOTTLE BROKEN IN TRANSIT 

Volatile samples acceptable? (no headspace) Y 

Correct containers used? Y 

Adequate sample volume provided? Y 

Samples preserved correctly? Y 

Samples received within holding-time? Y 

Agreement between COC and sample labels? Y 

Additional 

Comments. 

Sample Custodian Signature ....4 
Page 1 
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C O R E LABORATORIES 

ANALYTICAL REPORT 
JOB NUMBER: 903 023 

Prepared For: 

'I,; Marathon O i l Company 
125 West Missouri S t r e e t 

P.O. Box 552 
Midland, TX 79702-0552 

A t t e n t i o n : Mr. Paul Peacock 

Date: 04/19/99 

Signature Date 

Name: Les Arnold 2400 Cumberland Drive 
Valparaiso, IN 46383 

T i t l e : Laboratory Manager 

PHONE: 219-464-2389 
FAX..: 219-462-2953 



C O R E LABORATORIE S 

S A M P L E I N F O R M A T I O N 
Date: 04/19/99 

Job Number. 903023 • 96000651 
Customer... : Marathon Oi I Company Customer Project ID • AIR STRIPPERS 
At tn • Mr. Paul Peacock Project Descript ion : Marathon Oi l Co., Midland, Tx 

Laboratory 
Sample ID 

Customer 
Sample ID 

Sample 
Matrix 

Date 
Sampled 

Time 
Sampled 

Date 
Received 

Time 
Received 

903023-1 

903023-2 

903023-3 

903023-4 

WEST STRIPPER INFLUENT 

WEST STRIPPER EFFLUENT 

EAST STRIPPER INFLUENT 

EAST STRIPPER EFFLUENT 

Water 

Water 

Uater 

Water 

03/24/1999 

03/24/1999 

03/24/1999 

03/24/1999 

09:45 

09:51 

09:57 

10:03 

03/25/1999 

03/25/1999 

03/25/1999 

03/25/1999 

13:02 

13:02 

13:02 

13:02 

Page 1 

The analytical results, opinions or interoratatwns contained m thi* reoon ere oased uoon mtormatton ana material suooued Oy tne cuent tot wnose sxcluane eno cont«»ntiai use trws report Pas been maoa. The srwyttcat f**utts. opinions or werpreta tmns 

expressed represent tne oest todgmeni ol Core Laboratories. Core Laooratones. nowever, men.es no warranty or represeniation. express ot impHeO. of any type, ana expressly disclaims same as to me productivity, proper- operations ot rxolttaoieness ot 

any O*. oas. coat or other mineral, property. weU or sana « connection with which such reoort is used or rated upon for any reason whatsoever. This report ShaU not be reproduced, in whole or w part, without tha written approval Ol Core Laboratones. 



C O R E L A B O R A T O R I E S 

Job Number: 903023 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 04/19/99 

CUSTOMER: Marathon Oi l Company PROJECT: AIR STRIPPERS ATTN: Mr. Paul Peacock 

Customer Sample ID: WEST STRIPPER INFLUENT 
Date Sampled : 03/24/1999 
Time Sampled : 09:45 
Sample M a t r i x . . . . . : Water 

Laboratory Sample 10: 903023-1 
Date Received : 03/25/1999 
Time Received : 13:02 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 8015B 

SW-846 3510B 

8015B Modified 

EPA 8021B 

EPA 8015B 

8015B Nonhalogenated Organics (GC/FID) 
Hexane 

Sep-Funnel Extract ion for DRO 
Separatory Funnel L iq /L iq Extract ion 

Diesel Range Organics (C10 - C28) 
C10 (Decane) 
C12 (Dodecane) 
C14 (Tetradecane) 
C16 (Hexadecane) 
C18 (Octadecane) 
C20 (Eicosane) 
C22 (Docosane) 
C24 (Tetracosane) 
C26 (Hexacosane) 
C28 (Octacosane) 

BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

Nonhalogenated Organics using GC/FID 
Gasoline Range Organics 

<100 

Complete 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
30 
28 
44 
10 

1.1 

100 

0.50 
0.50 
0.50 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 

5.0 
5.0 
5.0 

10.0 
5.0 

1.0 

ug/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

mg/L 

04/05/99 

03/31/99 

03/31/99 
03/31/99 
03/31/99 
03/31/99 
03/31/99 
03/31/99 
03/31/99 
03/31/99 
03/31/99 
03/31/99 

04/01/99 
04/01/99 
04/01/99 
04/01/99 
04/01/99 

r jm 

b j l 

rjm 
rjm 
rjm 
rjm 
rjm 
rjm 
rjm 
rjm 
r jm 
rjm 

weh 
weh 
weh 
weh 
weh 

04/16/99 r jm 
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Tna arvarytic*. resorts, opt ions or .nterpretations coniainad m inia raoon ara Oaaad uoon mlormation and mat anal supplied Oy tha csent tor wnose • x o u w e ana ccnlidenliel use this raoon nas Oven made. The analytical results, opinions or interprets tion* 

expressed represent the Dest ruooment Ol Cora Laboratories. Core Laboratories, nowever. makes no warranty or representation, express or unplied. ol any type, ana expressly disclaims seme as to tne productivity, proper operations or prohtaMeness ot 

any M. ga*. coal or othar mineral, property, wet or sand m connection with when auch repon is used or retted upon For any reason whatsoever. This repon Shall not De reproduced, in whole or tn part, without the wntten approval of Cor* Laooratones. 



C O R E LABORATORIES 

L A B O R A T O R Y TEST R E S U L T S 
Job Number: 903023 Date: 04/19/99 

CUSTOMER: Marathon 0 i t Company PROJECT: AIR STRIPPERS ATTN: Mr. Paul Peacock 

Customer Sample ID: WEST STRIPPER EFFLUENT Laboratory Sample ID: 903023-2 
Date Sampled : 03/24/1999 Date Received : 03/25/1999 
Time Sampled : 09:51 Time Received : 13:02 
Sample Matrix : Water 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT f REPORTING LIMIT UNITS OATE rECH 

EPA 300.0 Bromide (Br) <0.50 0.50 mg/L 33/31/99 rm 

EPA 300.0 Chloride 53.3 1.0 mg/L D3/31/99 rm 

EPA 300.0 Fluoride (F) 0.69 0.50 mg/L 03/31/99 rm 

EPA 300.0 Sulfate (S04) 212 1.0 mg/L 03/31/99 rm 

EPA 6010B Metals Analysis (ICAP) 
Calcium (Ca) 136 0.5 mg/L 03/26/99 chh 
Magnesium (Mg) 63.6 0.1 mg/L 03/26/99 chh 
Potassium (K) 1.6 0.5 mg/L 03/26/99 chh 
Sodium (Na) 29.5 0.5 mg/L 03/30/99 chh 

I t °A 8015B 8015B Nonhalogenated Organics (GC/FID) 

l 
Hexane ND 100 ug/L 04/05/99 rjm 

SW-846 3510B Sep-Funnel Extraction for DRO 
Separatory Funnel Liq/Liq Extraction Complete 03/31/99 b j l 

8015B Modified Diesel Range Organics (C10 - C28) 
C10 (Decane) ND 0.50 mg/L 03/31/99 rjm 
C12 (Dodecane) ND 0.50 mg/L 03/31/99 rjm 
C14 (Tetradecane) ND 0.50 mg/L 03/31/99 rjm 
C16 (Hexadecane) ND 0.10 mg/L 03/31/99 rjm 
C18 (Octadecane) ND 0.10 mg/L 03/31/99 rjm 
C20 (Eicosane) ND 0.10 mg/L 03/31/99 rjm 
C22 (Docosane) ND 0.10 mg/L 03/31/99 rjm 
C24 (Tetracosane) ND 0.10 mg/L 03/31/99 rjm 
C26 (Hexacosane) ND 0.10 mg/L 03/31/99 rjm 
C28 (Octacosane) ND 0.10 mg/L 03/31/99 rjm 

EPA 3510B Extraction (Sep. Funnel) SVOC 
Separatory Funnel Liq/Liq Extraction Complete 04/12/99 b j l 

EPA 8270 Polynuclear Aromatic Hydrocarbons/8270 
Acenaphthene ND 10 ug/L 04/13/99 wds 
Acenaphthylene ND 10 ug/L 04/13/99 wds 
Anthracene ND 10 ug/L 04/13/99 wds 
Benzo(a)anthracene ND 10 ug/L 04/13/99 wds 
Benzo(a)pyrene ND 10 ug/L 04/13/99 wds 
Benzo(b)fluoranthene ND 10 ug/L 04/13/99 wds 
Benzo(ghi)perylene ND 10 ug/L 04/13/99 wds 
Benzo(k)fluoranthene ND 10 ug/L 04/13/95 wds 
Chrysene ND 10 ug/L 04/13/95 wds 
0ibenzo(a,h)anthracene ND 10 ug/L 04/13/95 wds 
Fluoranthene ND 10 ug/L 04/13/95 wds 

If 
Fluorene ND 10 ug/L 04/13/95 > wds 
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Tha analytical result*, opinions or mterpretettons contained m this repon are oased uoon information ana material supplied Oy ine client tor wnose exclusive ana confidential use tms repon has oeen made. The analytical results, opinions or interprets tions 

eipresaed represent the Dest lodgment of Core Laooratones. Core Laooratones. nowever, manes no warranty or reoresem a (ion, express or implied, ot any type, ano expressly disclaims same as to tne proouctivily. proper operations or proMaoieneu ot 

any on. gas. coal or other mineral, properly, weN or sana m connection witn wmcn sucn reoort is used or relied upon for any reason wnatsoever. This repon shall not oa reproducea. m whole or n pan. without tha written approval of Core Laooratones. 



C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 903023 Date: 04/19/99 

CUSTOMER: Marathon Oi l Company PROJECT: AIR STRIPPERS ATTN: Mr. Paul Peacock 

Customer Sample ID: WEST STRIPPER EFFLUENT 
Date Sampled : 03/24/1999 
Time Sampled : 09:51 
Sample Matrix : Water 

Laboratory Sample ID: 903023-2 
Date Received : 03/25/1999 
Time Received : 13:02 

TEST METHOD PARAMETER/TEST DESCRIPTI ON SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 8021B 

EPA 8015B 

Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

Nonhalogenated Organics using GC/FID 
Gasoline Range Organics 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

<1.0 

10 
10 
10 
10 

5.0 
5.0 
5.0 

10.0 
5.0 

1.0 

ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

mg/L 

04/13/99 
04/13/99 
04/13/99 
04/13/99 

wds 
wds 
wds 
wds 

04/01/99 weh 
04/01/99 
04/01/99 
04/01/99 
04/01/99 

04/16/99 

weh 
weh 
weh 
weh 

r jm 
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Ths an*lyiicsJ rssufli. opinions or interpretations contained <r> this raoon are Oased upon information ana meienai supplied Oy the client for wnose exclusive and confidential use tms report nas been made. The analytical resulls. opinions or interpreta tions 

expeeuea (eotesen. the oest tuoamerrt o< Cor* laboratories. Ce*e LsOotatones. nowever. makes no warranty cx representation, express or implied, ot any lype. ano eapiessty disclaims same as to the oroducirviTy, proper operations or pto-Ha&lerieas ot 

any at, gas. coal or otner mineral, property, weU or sand W connection with wntcn sucn reoort is used or rawed upon lor any reason wnatsoever. This report shaU not be reproduced, in wnole or m pan, without the written approval Ot Core Latwratonea. 



C O R E LABORATORIES 

Job Number: 903023 
L A B O R A T O R Y T E S T R E S U L T S 

Oate: 04/19/99 

CUSTOMER: Marathon O i l Company PROJECT: AIR STRIPPERS ATTN: Mr. Paul Peacock 

Customer Sample ID: EAST STRIPPER INFLUENT 
Date Sampled : 03/24/1999 
Time Sampled : 09:57 
Sample Matrix : Water 

Laboratory Sample ID: 903023-3 
Date Received : 03/25/1999 
Time Received : 13:02 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS OATE TECH 

EPA 8015B 

SW-846 3510B 

8015B Modified 

EPA 8021B 

EPA 8015B 

8015B Nonhalogenated Organics (GC/FID) 
Hexane 

Sep-Funnel Extract ion for DRO 
Separatory Funnel L iq /L iq Extract ion 

C28) Diesel Range Organics (C10 
C10 (Decane) 
C12 (Dodecane) 
C14 (Tetradecane) 
C16 (Hexadecane) 
C18 (Octadecane) 
C20 (Eicosane) 
C22 (Docosane) 
C24 (Tetracosane) 
C26 (Hexacosane) 
C28 (Octacosane) 

BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

Nonhalogenated Organics using GC/FID 
Gasoline Range Organics 

ND 

Complete 

<0.50 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

28 
36 
12 
51 
11 

<1.0 

100 

0.50 
0.50 
0.50 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 

5.0 
5.0 
5.0 

10.0 
5.0 

1.0 

ug/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

mg/L 

04/05/99 

03/31/99 

03/31/99 
03/31/99 
03/31/99 
03/31/99 
03/31/99 
03/31/99 
03/31/99 
03/31/99 
03/31/99 
03/31/99 

04/01/99 
04/01/99 
04/01/99 
04/01/99 
04/01/99 

04/16/99 

r jm 

b j l 

weh 
weh 
weh 
weh 
weh 

r jm 
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The analytical result*, opmioni or mierpretationa contained in ims report are oased upon miormaiion and material supplied bv in * ckent lor whose exclusive and ev ident ia l use mis report nas been made. The analytical results, opiniona or mterpreta tions 

expressed represent tne best ludgment ol Coro Laboratones. Core Laboratories, however, makes no warranty or representation, express or implied, ol any type, ana expressly disclaims same as to tha productrvity, proper operations or provableness Ol 

any ot, oas. coal or Other mineral, property, welt or tand m connection wiih wn.cn sucn reoon is used or rated upon tor any reason whatsoever. This report snafl not be reproduced, in whole or m part, without the written approval ol Core LaDoratortes. 



C O R E L A B O R A T O R I E S 

L A B O R A T O R Y TEST R E S U L T S 
Job Number: 903023 Date: 04/19/99 

CUSTOMER: Marathon Oil Company PROJECT: AIR STRIPPERS ATTN: Mr. Paul Peacock 

Customer Sample ID: EAST STRIPPER EFFLUENT Laboratory Sample ID: 903023-4 
Date Sampled : 03/24/1999 ...: 03/25/1999 
Time Sampled : 10:03 ...: 13:02 
Sample Matrix : Water 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT 1 lEPORTING LIMIT UNITS OATE rECH 

EPA 300.0 Bromide (Br) <0.50 0.50 mg/L 33/31/99 rm 

EPA 300.0 Chloride 53.2 1.0 mg/L 03/31/99 rm 

EPA 300.0 Fluoride (F) 0.69 0.50 mg/L 03/31/99 rm 

EPA 300.0 Sulfate (S04) 212 1.0 mg/L 03/31/99 rm 

EPA 6010B Metals Analysis (ICAP) 
Calcium (Ca) 131 0.5 mg/L 03/26/99 chh 
Magnesium (Mg) 61.4 0.1 mg/L 03/26/99 chh 
Potassium (K) 1.7 0.5 mg/L 03/26/99 chh 
Sodium (Na) 30.3 0.5 mg/L 03/30/99 chh 

„. 'PA 8015B 8015B Nonhalogenated Organics (GC/FID) 

1 
Hexane ND 100 ug/L 04/05/99 rjm 

SW-846 3510B Sep-Funnel Extraction for DRO 
Separatory Funnel Liq/Liq Extraction Complete 03/31/99 b j l 

8015B Modified Diesel Range Organics (C10 - C28) 
C10 (Decane) ND 0.50 mg/L 03/31/99 rjm 
C12 (Dodecane) ND 0.50 mg/L 03/31/99 rjm 
C14 (Tetradecane) ND 0.50 mg/L 03/31/99 rjm 
C16 (Hexadecane) ND 0.10 mg/L 03/31/99 rjm 
C18 (Octadecane) ND 0.10 mg/L 03/31/99 rjm 
C20 (Eicosane) ND 0.10 mg/L 03/31/99 rjm 
C22 (Docosane) ND 0.10 mg/L 03/31/99 rjm 
C24 (Tetracosane) ND 0.10 mg/L 03/31/99 rjm 
C26 (Hexacosane) ND 0.10 mg/L 03/31/99 rjm 
C28 (Octacosane) ND 0.10 mg/L 03/31/99 rjm 

EPA 3510B Extraction (Sep. Funnel) SVOC 
Separatory Funnel Liq/Liq Extraction Complete 04/12/99 b j l 

EPA 8270 Polynuclear Aromatic Hydrocarbons/8270 
Acenaphthene ND 10 ug/L 04/13/99 wds 
Acenaphthylene ND 10 ug/L 04/13/99 wds 
Anthracene ND 10 ug/L 04/13/99 wds 
Benzo(a)anthracene ND 10 ug/L 04/13/99 wds 
Benzo(a)pyrene ND 10 ug/L 04/13/99 wds 
Benzo(b)fIuoranthene ND 10 ug/L 04/13/99 wds 
Benzo(ghi)perylene ND 10 ug/L 04/13/99 wds 
Benzo(k)fluoranthene ND 10 ug/L 04/13/99 wds 
Chrysene ND 10 ug/L 04/13/99 wds 
D i benzo (a, h) anth r acene ND 10 ug/L 04/13/99 wds 
Fluoranthene ND 10 ug/L 04/13/95 wds 

b 
Fluorene ND 10 ug/L 04/13/95 wds 
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Tha analytic* results, options or interpretations coniainao «n Ihu report are Based upon miormaiion ana maienai supplied by the client (or wnose exclusive ano confoeWiai use this reoort has oeen maoe. The analytical results, optntona or interpreta ttons 

expressed represent the oast judgment of Core Laooratones. Core Laooratones. nowever. manes no warranty or reoreaentatton. express or implied, of any type, and expressly disclaims same as to the productivity, proper ooeratans or promaolenees ol 

any os. paa. coal or other rwnereJ. rxoperty, wen or sand vn connection with wrsen sucn report « used or reaeo upon tor any reason wnatsoever. This reoon anas not be reproduced. * whole or »t part, without tho wnrten approve* of Core Laboratories. 



LAB C O R E L A B O R A T O R I E S 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 903023 Date: 04/19/99 

CUSTOMER: Marathon 0 i I Company PROJECT: AIR STRIPPERS ATTN: Mr. Paul Peacock 

Customer Sample ID: EAST STRIPPER EFFLUENT Laboratory Sample ID: 903023-4 
Date Sampled : 03/24/1999 Date Received : 03/25/1999 
Time Sampled : 10:03 Time Received : 13:02 
Sample Matrix : Water 

SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

<1.0 

10 
10 
10 
10 

5.0 
5.0 
5.0 

10.0 
5.0 

1.0 

ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

mg/L 

04/13/99 
04/13/99 
04/13/99 
04/13/99 

04/01/99 
04/01/99 
04/01/99 
04/01/99 
04/01/99 

wds 
wds 
wds 
wds 

04/16/99 r jm 

TEST METHOD 

EPA 80218 

EPA 8015B 

PARAMETER/TEST DESCRIPTION 

IndenoO ,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

BTEX 
Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

Nonhalogenated Organics using GC/FID 
Gasoline Range Organics 

• I 
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The enarytical results, oo<n*on» or interpretations contained in this raoon art oased uoon rntormation and material suooued Oy the client tot whose exctuuv* ano cortWemtai us* th.s teoon has Been made. The anatvttcai tasutt*. ooiniorts or marpr»t*tion» 

exoresaed reoresant tha oest judgment of Core Laooratones- Core LaOoratones, however, makes no warranty or reoresemetion. express or -mcx-ed. ol any type, and expressly disclaims same as to the productivity, proper operations or proMaDMneaa ol 

any oe, gas. coal or other mineral, property, well or sand m connection with when sucn reoon >* used or relied upon for any reason whatsoever. This report ShaU not oe reproduced. »i whole or m part, without the written approval of Core Laoonrtones. 



C O R E LABORATORIES 

Job Number.: 903023 
Q U A L I T Y C O N T R O L R E S U L T S 

Report Date.: 04/19/99 

CUSTOMER: Marathon Oi l Company PROJECT: Marathon Oi l Co., Midland, Tx ATTN: Mr. Paul Peacock 

: EPA 300.0 . . . . : 37784 Analyst . . . : rm 
Method Descr ip t ion. : Ion Chromatography Analysis Uni t s . , . : mg/L 

QC Lab ID Reagent QC Result QC Result True Value Or ig. Value Calc . Result * Limits Date Time 

ICV V184028C 1.060 1.000000 106.0 % 85-115 03/31/1999 1325 
ICB 0.000 03/31/1999 1341 
MD 903023-2 0.178 0.178 0.000 A 0.500 03/31/1999 1413 
MS 903023-22 V184028C 1.270 1.000000 0.160 111.0 % 75-125 03/31/1999 1444 
CCV V184028C 1.048 1.000000 104.8 % 85-115 03/31/1999 1635 
CCB 0.000 03/31/1999 1651 

Test Method. : EPA 300.0 Batch . . . : 37784 Analyst. . . : rm 
Method Descr ip t ion. : Ion Chromatography Analysis U n i t s . . . . . . . . : mg/L 
Parameter. .... . . . . . . . : Chloride 

QC Lab ID Reagent QC Result QC Result True Value Orig . Value Calc. Result * Limits Date Time 

ICV 
ICB 
MO 

V184028C 

903023-2 
903023-22 V184028C 

V184028C 

10.760 
0.198 

53.010 
58.182 
10.482 
0.312 

10.000000 

10.000000 
10.000000 

53.289 
47.960 

107.6 

0.5 
102.2 
104.8 

% 85-115 

R 20 
% 75-125 
% 85-115 

03/31/1999 1325 
03/31/1999 1341 
03/31/1999 1413 
03/31/1999 1444 
03/31/1999 1635 
03/31/1999 1651 

Analyst. . . : rm 
Method Descr ip t ion. : Ion Chromatography Analysis 
Parameter. : Fluoride (F) 

QC Lab ID Reagent QC Result QC Result True Value Or ig. Value Calc. Result * Limits Date Time 

ICV V184028C 1.001 1.000000 100.1 % 85-115 03/31/1999 1325 
ICB 0.000 03/31/1999 1341 
MD 903023-2 0.689 0.690 0.001 A 0.500 03/31/1999 1413 
MS 903023-22 V184028C 1.611 1.000000 0.621 99.0 % 75-125 03/31/1999 1444 
CCV V184028C 0.985 1.000000 98.5 % 85-115 03/31/1999 1635 
CCB 0.000 03/31/1999 1651 

Test Method. : EPA 300.0 . . . . : 37784 Analyst. . . : rm 
Method Descr ip t ion. : Ion Chromatography Analysis 
Parameter... . . : Sulfate (S04) 

QC Lab ID Reagent QC Result QC Result True Value Orig . Value Calc . Result * Limits Date Time 

ICV 
ICB 
MD 
MS 
CCV 
CCB 

903023-2 
903023-22 

V184028C 

V184028C 
V184028C 

21.472 
0.517 

211.945 
210.524 
20.948 
0.538 

20.000000 

20.000000 
20.000000 

212.421 
191.179 

107.4 

0.2 
96.7 

104.7 

% 85-115 

R 20 
75-125 
85-115 

03/31/1999 1325 
03/31/1999 1341 
03/31/1999 1413 
03/31/1999 1444 
03/31/1999 1635 
03/31/1999 1651 
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* %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 

Th* analytical results, ooirwoni or intorpretai-ons contained in thia reoort ara Oased uoon riformation and material suoaued Oy the anr*. lo* wnose e»ctu*«* ana eonMJeniisi use trw* n p o n m t M * n m i a t . The snatyttcai ( i M i v opinion* or interoretatwns 

exoraaaea reoreaant the oe«t tuddrnent ol Core Laooratones Core Laboratones. nowever makes no warranty or representation, express or implied. Ol any type, ana expressly disclaims same as to the orodijcirvrty, proper operations or prc*atteness ol 

any oa. gas. coat or Other mineral, property. wM or send in connection wttn which such report is used or relied upon for any reason whatsoever. This report shal not be reproduced. >n wnole or trt part, without the written approval of Core Laboratories. 



C O R E LA B O R A TORI ES 

Q U A L I T Y C O N T R O L R E S U L T S 
Job Number.: 903023 Report Date.: 04/19/99 

CUSTOMER:: Marathon Oi l Company PROJECT: Marathon Oi l Co., Midland, Tx ATTN: Mr. Paul Peacock 

Test Method.. : EPA 6010B : 37313 Analyst . . : chh 
Methoa Descr ip t ion . : Metals Analysis (ICAP) 

QC Lab ID Reagent QC Result QC Result True Value Or ig . Value Calc . Result * Limits Date Time 

CAL ICPCALBLK 0.00480 0.00 03/26/1999 0859 
CAL ICPCALSTD 28.87009 50.00 03/26/1999 0904 
ICV V170613F 2.07446 2.00 103.7 % 95-105 03/26/1999 0924 
ICB 0.01784 03/26/1999 0929 
ISB V170613G 493.09277 500.0 98.6 % 80-120 03/26/1999 0933 
PB 0.07327 03/26/1999 0943 
LCS ICPSPK99 52.57108 50.000 105.1 % 80-120 03/26/1999 0947 
MD 902835-1 37.61436 38.77198 3.0 R 20 03/26/1999 0956 
MS 902835-1 ICPSPK99 89.01223 50.000 38.77198 100.5 X 75-125 03/26/1999 1001 
CCV V170613F 2.09767 2.00 104.9 X 95-105 03/26/1999 1027 
CCB 0.02026 03/26/1999 1031 
ISB V170613G 502.23870 500.0 100.4 % 80-120 03/26/1999 1102 
CCV V170613F 2.10356 2.00 105.2 X 95-105 03/26/1999 1108 
CCB 0.02390 03/26/1999 1112 

A ~*st Methods : EPA 6010B Batch. : 37313 Analyst. . . : chh 
thod Descr ip t ion. : Metals Analysis (ICAP) Uni ts . 

Parameter. : Magnesi um (Mg) 

QC Lab ID Reagent QC Result QC Result True Value Or ig. Value Calc. Result * Limits Date Time 

CAL ICPCALBLK 0.00630 0.00 03/26/1999 0859 
CAL ICPCALSTD 2.49970 20.00 03/26/1999 0908 
ICV V170613F 1.92554 2.00 96.3 % 95-105 03/26/1999 0924 
ICB -0.02277 03/26/1999 0929 
ISB V170613G 521.95837 500.0 104.4 % 80-120 03/26/1999 0933 
PB 0.00014 03/26/1999 0943 
LCS ICPSPK99 52.14439 50.000 104.3 % 80-120 03/26/1999 0947 
MD 902835-1 8.04836 8.31599 3.3 R 20 03/26/1999 0956 
MS 902835-1 ICPSPK99 59.06228 50.000 8.31599 101.5 X 75-125 03/26/1999 1001 
CCV V170613F 1.96006 2.00 98.0 X 95-105 03/26/1999 1027 
CCB -0.03801 03/26/1999 1031 
ISB V170613G 535.37011 500.0 107.1 X 80-120 03/26/1999 1102 
CCV V170613F 1.97163 2.00 98.6 X 95-105 03/26/1999 1108 
CCB -0.00195 03/26/1999 1112 
PB 0.02997 03/26/1999 1128 
LCS ICPSPK99 53.83737 50.000 107.7 X 80-120 03/26/1999 1133 
MD 902948-1 12.56046 12.57463 0.1 R 20 03/26/1999 1142 
MS 902948-1 ICPSPK99 63.90978 50.000 12.57463 102.7 % 75-125 03/26/1999 1147 
ISB V170613G 532.12878 500.0 106.4 % 80-120 03/26/1999 1209 
CCV V170613F 1.99281 2.00 99.6 % 95-105 03/26/1999 1216 
CCB 0.01106 03/26/1999 1220 
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* %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 

Tha analytical results, opinions or mierpretationi contained m trua raoon ara oasaa upon irrtofrnatton atxi material auopueO dy tha client tor whose exclusive ano conttoeiMisl uaa tm* report nas oeen maoa. Tha anawteai tesutts. opinions or interprets trans 

expressed represent the best ruogment ol Cora Laooratones. Core Laooratones. nowever. makes no warranty or representation, express or implied, ot any lype, and expressly disclaims same as 10 the productivity, proper ooerattons or profitableness of 

any on. gas. coal or other mineral, property, we* or sand ai connection with which such report is used or retted upon lor arty reason whatsoever. This reoon ina* not Oe reproduced, m whole or n pan. without the wntten approval ot Cor* Laooratones. 



C O R E LABORATORIES 

Job Number.: 903023 
Q U A L I T Y C O N T R O L R E S U L T S 

Report Date.: 04/19/99 

CUSTOMER: Marathon 0 i t Company PROJECT: Marathon Oi l Co., Midland, Tx ATTN: Mr. Paul Peacock 

EPA 601OB : 37313 A n a l y s t . . . : chh 
Method Descr ip t ion . : Metals Analysis (ICAP) : mg/L 

Potassium (K) 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date Time 

CAL ICPCALBLK 0.00609 0.00 03/26/1999 0859 
CAL ICPCALSTD 0.65960 20.0 03/26/1999 0904 
ICV V170613F 20.07957 20.00 100.4 X 95-105 03/26/1999 0924 
ICB -0.05814 03/26/1999 0929 
PB 0.05202 03/26/1999 0943 
LCS ICPSPK99 52.14077 50.000 104.3 X 80-120 03/26/1999 0947 
MD 902835-1 3.87146 3.90818 0.9 R 20 03/26/1999 0956 
MS 902835-1 ICPSPK99 54.75746 50.000 3.90818 101.7 % 75-125 03/26/1999 1001 
CCV V170613F 19.88676 20.00 99.4 X 95-105 03/26/1999 1027 
CCB -0.10405 03/26/1999 1031 
CCV V170613F 20.08569 20.00 100.4 X 95-105 03/26/1999 1108 
CCB 0.02142 03/26/1999 1112 
PB 0.11629 03/26/1999 1128 
LCS ICPSPK99 52.20810 50.000 104.4 % 80-120 03/26/1999 1133 
MD 902948-1 2.08110 2.09334 0.01224 A 0.50000 03/26/1999 1142 
MS 902948-1 ICPSPK99 52.12241 50.000 2.09334 100.1 % 75-125 03/26/1999 1147 
CCV V170613F 20.09487 20.00 100.5 % 95-105 03/26/1999 1216 

r 
0.07345 03/26/1999 1220 

Test Method. : EPA 6010B : 37609 Analyst . • : chh 
Method Descr ip t ion . : Metals Analysis (ICAP) U n i t s . . . : mg/L 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date Time 

ICV V170613F 1.97456 2.00 98.7 % 95-105 03/30/1999 0954 
ICB 0.02393 03/30/1999 0957 
PB 1.04861 03/30/1999 1008 
LCS ICPSPK99 49.19461 50.000 98.4 % 80-120 03/30/1999 1011 
MD 902835-1 20.39012 22.92415 11.7 R 20 03/30/1999 1017 
MŜ  902835-1 ICPSPK99 57.49858 50.000 22.92415 69.1 % 75-125 03/30/1999 1020 
CCV V170613F 2.08406 2.00 104.2 X 95-105 03/30/1999 1038 
CCB 0.00867 03/30/1999 1041 
CCV V170613F 1.89269 2.00 94.6 X 95-105 03/31/1999 1049 
CCB 0.06865 03/31/1999 1052 
PDS 902835-1 V16002105 73.74447 50.000000 22.92415 101.6 % 75-125 03/31/1999 1059 
CCV V170613F 2.01260 2.00 100.6 % 95-105 03/31/1999 1102 
CCB 0.07570 03/31/1999 1104 
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X=X REC, R=RPD, A=ABS D i f f . , D=% D i f f . 

Tna anwyucai reautls. opinion* or interpretation* contained in this reoon ar* Oased upon mtormaton and matenal suootted by the e*ent tor who** exclusive end ev ident ia l use tru* repon nas been maaa. The analytical results, opinions or ,nt*rpr*ta tion* 

expressed represent the Oest rudgment ot Core LaoorStone*. Cor* Laooratones. however, mane* no warranty c representation, express or (molted. o' any type, and expressly disclaims sam* as to the producttvrry. proper operations or profit*C4en*M ot 

any on. ga*. coal or othar mnerai, property, wed or **nd «i connection with wrach such reoon <* used or reaed upon tor any reason whatsoever. This report *naU not be reproduced, m whole or m pan, without the wntten approval ot Core laboratories. 



C O R E LABORATORIES 

Q U A L I T Y C O N T R O L R E S U L T S 
Job Number.: 903023 Report Date.: 04/19/99 

CUSTOMER: Marathon OU Company PROJECT: Marathon Oil Co., Midtand, Tx ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

Test Method EPA 8015B Batch : 37752 Analyst...: rjm 
Method Description. 8015B Nonhalogenated Organics (GC/FID) 

MB Method Blank 04/05/1999 1602 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Hexane ND 

LCS . Laboratory Control Sample HEXANESTD 04/06/1999 0844 

Parameter/Test Description 

Hexane 

QC Result 

406.28 

QC Result True Value Orig. Value Calc. Result 

400 101.6 

* Limits 

~X 80-120 

8015B Modified : 37583 Analyst.. : rjm 
Method Description.: Diesel Range Organics (C10 - C28) Units : mg/L 

Method Blank 03/31/1999 1449 

Parameter/Test Description QC Result 

C10 (Decane) ND 
C12 (Dodecane) ND 
C14 (Tetradecane) ND 
C16 (Hexadecane) ND 
C18 (Octadecane) ND 
C20 (Eicosane) ND 
C22 (Docosane) ND 
C24 (Tetracosane) ND 
C26 (Hexacosane) ND 
C28 (Octacosane) ND 

QC Result True Value Orig. Value Calc. Result * Limits 

LCS Laboratory Control Sample C10C28SPK 03/31/1999 1524 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

C10 (Decane) 6.41 40 16.0 X 50-150 
C12 (Dodecane) 14.93 40 37.3 X 50-150 
C14 (Tetradecane) 32.00 40 80.0 X 50-150 
C16 (Hexadecane) 44.64 40 111.6 X 50-150 
C18 (Octadecane) 47.28 40 118.2 X 50-150 
C20 (Eicosane) 46.01 40 115.0 X 50-150 
C22 (Docosane) 44.19 40 110.5 X 50-150 
C24 (Tetracosane) 44.68 40 111.7 X 50-150 
C26 (Hexacosane) 47.00 40 117.5 X 50-150 
C28 (Octacosane) 50.62 40 126.5 X 50-150 

Page 11 
* %=% REC, R=RPD, A=ABS Diff., D=% Diff. 

Thtj enerytical results, opinions or interpretations contained in tnis report are oased upon information ana malarial supotiea Dy me cNertt for wnose exclusive ana confidential use tms report has Peen maoe. The analytical results, opinions or nterpretations 

axptesseo t«o>e*em the best wocjment ot Cote LJOoratorves. Core Laboratories, nowever. manes no warranty or represent a lion, express or rmpnea. ol any type, ano expressiv Oisciatms same ss to tne proauctrvrty. proper operations or proMebkenes* ot 

any oU. gas, coal or other rwnerat. property, wen or sand m connection witn wn.ch sucn teoon is used or retted upon tor any reason wnatsoever. This report sneH not be reproduced, m whole or in part, without the written approval ol Core UDOratonM. 



C O R E LABORATORIES 

Job Number.: 903023 
Q U A L I T Y C O N T R O L R E S U L T S 

Report Date.: 04/19/99 

CUSTOMER: Marathon Oil Company PROJECT: Marathon OiI Co .Midland, Tx ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Di lution Factor Date Time 

MS Matrix Spike C10C28SPK 903023-3 03/31/1999 1746 

Param eter/Test Description QC Result QC Result True Value Orig. V alue Calc. Result * Limits 

C10 (Decane) 99.13 40 16 .59 206.3 X 50-150 
C12 (Dodecane) 112.51 40 ND 281.3 X 50-150 
C14 (Tetradecane) 86.52 40 ND 216.3 % 50-150 
C16 (Hexadecane) 57.71 40 ND 144.3 X 50-150 
C18 (Octadecane) 52.12 40 ND 130.3 % 50-150 
C20 (Eicosane) 50.82 40 ND 127.0 X 50-150 
C22 (Docosane) 43.29 40 NO 108.2 X 50-150 
C24 (Tetracosane) 38.18 40 ND 95.5 % 50-150 
C26 (Hexacosane) 36.58 40 ND 91.5 X 50-150 
C28 (Octacosane) 38.59 40 ND 96.5 % 50-150 

MSD Matrix Spike Duplicate C10C28SPK 903023 3 03/31/1999 1821 

Parameter/Test Description QC Result QC Result True Value Orig . Value Calc. Result * Limits 

C10 (Decane) 19.35 99.13 40 16.59 6.9 X 50-150 
134.7 R 50 

•V (Dodecane) 20.28 112.51 40 NO 50.7 X 50-150 

m 138.9 R 50 
|K (Tetradecane) 52.26 86.52 40 ND 130.7 X 50-150 

49.4 R 50 
C16 (Hexadecane) 49.36 57.71 40 ND 123.4 X 50-150 

15.6 R 50 
C18 (Octadecane) 47.22 52.12 40 ND 118.0 % 50-150 

9.9 R 50 
C20 (Eicosane) 45.09 50.82 40 ND 112.7 X 50-150 

11.9 R 50 
C22 (Docosane) 38.52 43.29 40 ND 96.3 % 50-150 

11.7 R 50 
C24 (Tetracosane) 34.39 38.18 40 ND 86.0 % 50-150 

10.4 R 50 
C26 (Hexacosane) 33.89 36.58 40 ND 84.7 % 50-150 

7.6 R 50 
C28 (Octacosane) 36.85 38.59 40 ND 92.1 % 50-150 

4.£ R 50 

Test Method : EPA 8270 Batch : 38249 
Method Description.: Polynuclear Aromatic Hydrocarbons/8270 Units : ug/L 

Analyst. wds 

MB Method Blank 04/12/1999 2308 

Parameter/Test Description QC Result 

Acenaphthene ND 
Acenaphthylene ND 
Anthracene ND 
Benzo(a)anthracene NO 
Benzo(a)pyrene ND 
Benzo(b)fIuoranthene ND 

o(ghi)perylene ND 
.o(k)f luoranthene ND 

QC Result True Value Orig. Value Calc. Result * Limits 

Page 12 
* %=X REC, R=RPD, A=ABS Diff., D=% Diff. 

Tha analytical reauris. optrxone or interpretations contained tn thia raoon ara Oased uoon information and matenal supplied By the client for whose exclusive and confidential use this reoon has been made. The analytical results, opinions or marpreta items 

expressed represent the beat judgment ol Cora Laooratones Core Laboratories, however, makes no warranty or representation, express or imphed. of any type, and expressly disclaims same as to tna productivity, proper operations or profflabtenets of 

any oa, gas. coal or other mineral, property, wel or sand m connection with winch such repon is used or rekeo uoon tor any reason whatsoever. This report *ne* not Oe reproduced, m whole or m pan. without tne written approval of Core UOOratones. 



C O R E LABORATORIES 

Q U A L I T Y CONTROL R E S U L T S 
Job Number.: 903023 Report Date.: 04/19/99 

CUSTOMER: Marathon Oil Company PROJECT: Marathon Oil Co., Midland, Tx ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

MB Method Blank 04/12/1999 2308 

Parameter/Test Description 

Chrysene 
D i benzo(a,h)anth racene 
Fluoranthene 
Fluorene 
Indenod ,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

QC Result QC Result True Value Orig. Value Calc. Result * Limits 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LCS Laboratory Control Sample V16004205 04/12/1999 2350 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Acenaphthene 36.57 50.000000 73.1 X 47-145 
Pyrene 44.45 50.000000 88.9 X 52-115 

Method Blank 04/13/1999 1115 

" Parameter/Test Description QC Result 

Acenaphthene ND 
Acenaphthylene ND 
Anthracene ND 
Benzolajanthracene ND 
Benzo(a)pyrene ND 
Benzo(b)fluoranthene ND 
Benzo(ghi)perylene ND 
Benzo(k)fIuoranthene ND 
Chrysene ND 
D i benzo(a,h)anth racene ND 
Fluoranthene ND 
Fluorene ND 
Indenod ,2,3-cd)pyrene ND 
Naphthalene ND 
Phenanthrene ND 
Pyrene ND 

QC Result True Value Orig. Value Calc. Result * Limits 

MS Matrix Spike VI6004205 903523-1 04/13/1999 1439 

Parameter/Test Description 

Acenaphthene 
Pyrene 

QC Result 

42.68 
50.03 

QC Result True Value Orig. Value Calc. Result 

50.000000 
50.000000 

ND 
4.19 

85.4 
91.7 

Limits 

47-145 
52-115 

Page 13 
* X=X REC, R=RPD, A=ABS Diff., D=X Diff. 

The analyte* reautts. opinions or atterpreletione coniainM m ima report ara oaaao uoon vtlormation ano malarial lupoueo by ina client tor whose eaousive ano conMantial use INa raoon haa oom maoa. The analytical raautta, opinions or atterpreta tlone 

expreaeeo repreeent tha oaat lucvjmem ol Cora LaDotetonea Cora Laooratonaa, however, makea no warranty or rooreeemation. enoreaa or imoneo. 01 err. tyoa. ano eioreaat, Oiseiaima tame ea to me oroouctivrty. proper operation* or orofflauonese ot 

any ort. oae. coal or othar rtvnerei. property, aet or aeno m connection with which auch reoon ia useo or reeeu upon tor any reeeon whataoever. Thia reoort anaa not ba reproouced. tn whole or at part, wrihout ma written approval ot Core Laooratortee. 



C O R E LABORATORIES 

Q U A L I T Y CONTROL R E S U L T S 
Job Number.: 903023 Report Date.: 04/19/99 

CUSTOMER- Marathon Oil Company PROJECT: Marathon Oil Co., Midland, Tx ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

MSD Matrix Spike Duplicate V16004205 903523-1 04/13/1999 1519 

Parameter/Test Description 

Acenaphthene 

Pyrene 

QC Result 

41.34 

46.92 

QC Result 

42.68 

50.03 

True Value Orig. Value Calc. Result * Limits 

50.000000 

50.000000 

ND 

4.19 

82.7 
3.2 
85.5 
6.4 

X 47-145 
R 25 
X 52-115 
R 25 

EPA 8021B : 37604 Analyst.. : weh 
Method Description.: BTEX Units : ug/L 

LCS Laboratory Control Sample 8020MS1 03/31/1999 1427 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limi ts 

Benzene 46.035 50 92.1 X 70-130 
Ethylbenzene 48.790 50 97.6 % 70-130 
Toluene 47.360 50 94.7 X 70-130 
m&o-Xylenes 97.539 100 97.5 X 70-130 
•j. I ene 48.350 50 96.7 X 70- 130 

MB Method Blank 03/31/1999 1508 

Parameter/Test Description 

Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

QC Result 

ND 
ND 
ND 
ND 
ND 

QC Result True Value Orig. Value Calc. Result * Limits 

MS Matrix Spike 8020MS1 903074-1 03/31/1999 2312 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc Result * Limits 

Benzene 47.779 50 ND 95.6 X 70-130 
Ethylbenzene 48.971 50 ND 97.9 X 70-130 
Toluene 47.715 50 ND 95.4 X 70-130 
m&p-Xylenes 97.503 100 0.617 96.9 X 70-130 
o-Xylene 48.627 50 ND 97.3 % 70-130 

MSD Matrix Spike Duplicate 8020MS1 903074-1 03/31/1999 2344 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc . Result * Limits 

To 

Benzene 

Ethylbenzene 

Toluene 

^-Xylenes 

46.517 

47.873 

46.521 

95.830 

47.779 

48.971 

47.715 

97.503 
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Tne enatyicel resorts, bormona or interpretation* contemeo in inn noon are based uoon nlormation ano malanal auooaeo by the chant ky wnose eadusrve ano confidential uaa true raoon nas bean maoe. The analytical roeurts. ooaaona or p 

SKOretsoo raoreaeni ina best lodgment of Cora Laboraiorrea. Cora Laboratories, however. makea no warranty or raoreaentetron. express or imotieo. ol any type, and expressly drtciarms same as lo the oroouctivrly. proper operatlona or profltabterieaa or 

any oa, gaa. coal or other mineral, property, well or sand at connection with which auch reoon nt uaed or reheo uoon tor any reason wnataoever. This report shall not ba reproduced, in whole or m pan. without tna written approval of Cora l̂ ooratoneo. 

50 

50 

50 

100 

ND 

ND 

ND 

0.617 

93.0 
2.7 
95.7 
2.3 
93.0 
2.5 
95.2 
1.7 

% 70-130 
R 25 
% 70-130 
R 25 
X 70-130 
R 25 
X 70-130 
R 25 

* X=% REC, R=RPD, A=ABS Diff., D=X Diff. 



C O R E LABORATORIES 

Job Number.: 903023 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 04/19/99 

CUSTOMER: Marathon OiI Company PROJECT : Marathon Oil Co. , Midland, Tx ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

MSD Matrix Spike Duplicate 8020MS1 /'30^ 903074-1 03/31/1999 2344 

Parameter/Test Description QC Result QC Result True Value Orig Value Calc. Result * Limits 

o-Xylene 47.705 48.627 50 ND 95.4 
1.9 

X 70-130 
R 25 

LCS Laboratory Control Sample 8020MS1 04/01/1999 0016 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limi ts 

Benzene 44 469 50 88.9 % 70-130 
Ethylbenzene 49 002 50 98.0 X 70-130 
Toluene 47 319 50 94.6 X 70-130 
m&p-Xylenes 97 986 100 98.0 % 70-130 
o-Xylene 48 684 50 97.4 X 70- 130 

MB Method Blank 04/01/1999 0049 

Parameter/Test Description 

!
. .zene 
hylbenzene 

Toluene 
m&p-Xylenes 
o-Xylene 

QC Result 

ND 
ND 
ND 
0.873 
ND 

QC Result True Value Orig. Value Calc. Result * Limits 

MS Matrix Spike 8020MS1 903127-1 04/01/1999 0611 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc Result * Limits 

Benzene 108.177 50 67.975 80.4 X 70-130 
Ethylbenzene 49.551 50 2.725 93.7 % 70-130 
Toluene 46.949 50 1.236 91.4 X 70-130 
m&p-Xylenes 94.856 100 2.355 92.5 % 70-130 
o-Xylene 46.784 50 ND 93.6 X 70-130 

MSD Matrix Spike Duplicate 8020MS1 903127-1 04/01/1999 0643 

Parameter/Test Description QC Result QC Result True Value Orig . Value Calc . Result * Limits 

Benzene 109.425 108.177 50 67.975 82.9 X 70-130 
1.1 R 25 

Ethylbenzene 48.949 49.551 50 2.725 92.4 X 70-130 
1.2 R 25 

Toluene 46.223 46.949 50 1.236 90.0 X 70-130 
1.6 R 25 

m&p-Xylenes 94.982 94.856 100 2.355 92.6 X 70-130 
0.1 R 25 

o-Xylene 46.795 46.784 50 ND 93.6 X 70-130 
0.0 R 25 

Page 15 
* X=% REC, R=RPD, A=ABS Diff., D=X Diff. 

The analytical results. oo*«ons or interpretations containaa m this r«oon are oased uoon mtormaiion ano maienai suDD-ied Oy Ine c*ent for whose exr^uarve ano confidential use this reoort has Oeen mad*. The analytical results, rxw-one or interpret* tions 

expressed represent tne oest Magrnent ot Core Ijooraiones. Core Laooratones, nowever. manes ho warranty or represent a tion. express or implied, ol eny type, and expressly disclaims same as to me productivity, proper operation* or profitableness of 

any od. gas. COM or otner rrrn*rs». property. weM or sand m connection with which such report is used or relied upon lor any reason whatsoever. Tins reoort shad not Oe reproduced, rt whole or rt pert, without the wntten approval ot Core Laooritone*. 



C O R E LABORATORIES 

Job Number.: 903023 
Q U A L I T Y C O N T R O L R E S U L T S 

Report Date.: 04/19/99 

CUSTOMER: Marathon Oi l Company PROJECT: Marathon Oi l Co , Midland, Tx ATTN: Mr. Paul Peacock 

QC Type Descript ion Reag. Code Lab ID D i lu t i on Factor Date Time 

LCS Laboratory Control Sample 8020MS1 04/01/1999 0826 

Parameter/Test Descript ion QC Result QC Result True Value Or ig. Value Calc. Result * Limi t s 

Benzene 44.099 50 88 .2 % 70- 130 
Ethylbenzene 47.779 50 95 .6 X 70- 130 
Toluene 45.824 50 91 .6 % 70- 130 
m&p-Xylenes 95.573 100 95 .6 X 70- 130 
o-Xylene 47.508 50 95 .0 X 70- 130 

MB Method Blank 04/01/1999 0920 

Parameter/Test Description 

Benzene 
Ethylbenzene 
Toluene 
m&p-Xylenes 
o-Xylene 

QC Result 

ND 
ND 
ND 
ND 
ND 

QC Result True Value Orig. Value Calc. Result * Limits 

Matrix Spike Duplicate 8020MS1 903025-1 04/01/1999 1240 

~ Parameter/Test Description QC Result QC Result True Value Or ig. Value Calc. Result * Limits 

Benzene 47.609 47.137 50 ND 95.2 % 70-130 
1.0 R 25 

Ethylbenzene 47.720 47.127 50 ND 95.4 X 70-130 
1.3 R 25 

Toluene 51.914 46.075 50 ND 103.8 % 70-130 
11.9 R 25 

m&p-Xylenes 93.952 93.876 100 0.703 93.2 % 70-130 
0.1 R 25 

o-Xylene 47.655 46.744 50 ND 95.3 % 70-130 
1.9 R 25 

MS Matrix Spike 8020MS1 903025-1 04/01/1999 1703 

Parameter/Test Descript ion QC Result QC Result True Value Orig Value Calc. Result * Limits 

Benzene 47.137 50 ND 94.3 X 70-130 
Ethylbenzene 47.127 50 ND 94.3 X 70-130 
Toluene 46.075 50 ND 92.2 % 70-130 
m&p-Xylenes 93.876 100 0.703 93.2 X 70-130 
o-Xylene 46.744 50 ND 93.5 % 70-130 

LCS Laboratory Control SampIe 8020MS1 04/01/1999 1735 

Parameter/Test Description QC Result QC Result True Value Or ig . Value Calc. Result * Limits 

Benzene 47.956 50 95.9 % 70-130 
Ethylbenzene 48.708 50 97.4 X 70-130 
Toluene 47.590 50 95.2 X 70-130 
k Xylenes 97.262 100 97.3 X 70-130 
P .r'lene 48.317 50 96.6 X 70-130 

Page 16 
* %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 

The analytical results. 00*110 na or mteroretstions contained at this raoon era Daseo uoon information ano material soooweo ov lha client tor whose eictoarve ana conhdentutJ u M this raoon r t u been maaa. The analytical results, opinions or mien yets lions 

expressed represent tne best lodgment o) Core Laboratories. Core Laboratones. nowever, makes no warranty or representation, express or implied. Ot any type, and expressly disclaims same as to ihe productivity, proper operations or prafttaMenesa ot 

any 0*. gas. coal or ol her mineral, rxoparty. weN or sand in cofinection with wneh sucn report is used or relied upon tor any reason whatsoever. This report anaa not be reproduced, m whole or «i pen, without the wntten approval ol Cor* Latxvatonea. 



C O R E LABORATORIES 

Job Number.: 903023 
Q U A L I T Y C O N T R O L R E S U L T S 

Report Date.: 04/19/99 

CUSTOMER: Marathon Oil: Company PROJECT: Marathon Oi l Co., Midland, Tx ATTN: Mr. Paul Peacock 

QC Type Descript ion Reag. Code Lab ID D i l u t i on Factor Date Time 

EPA 8015B : 38519 Ana lys t . . . : r jm 
Method Descr ipt ion. Nonhalogenated Organics using GC/FID Units : mg/L 

MB Method Blank 04/16/1999 2144 

Parameter/Test Descr ipt ion QC Result QC Result True Value Or ig . Value Calc. Result * L imi ts 

Gasoline Range Organics ND 

LCS Laboratory Control Sample GROSTD 04/16/1999 2159 

Parameter/Test Descript ion QC Result QC Result True Value Or ig . Value Calc. Result * Limits 

Gasoline Range Organics 2.98 5.0 59.6 % 70-130 

Page 17 
* %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 

The analytical results, opinions O' interpretations contained m ims reoon are oaaad uoon information ano material Supplied Ov tne client (or wnose exclusive aoa contioantial use this reoort has Dean made. The analytical results, opinions or interpreta tions 

expressed represent the Oest lodgment ot Core Laooratones. Core Laboratories, however, makes no warranty or representation, express or implied, ol any type, and expressly disclaims same as 10 lha productivity, proper operalwns or provableness ot 

any o*. gas. coal or other mineral, property, wett or sano «n connection with wmcn such report is used or relied upon lor any reason whatsoever. This reoort Shall hot be reproduced, in whole or m part, without the wmten approval ot Core Labc<etone* 



C O R E LA B O R A TORI ES 

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 903023 Report Date.: 04/19/99 

CUSTOMER: Marathon Oi l Company PROJECT: Marathon OiI Co., Midland, Tx ATTN: Mr. Paul Peacock 

. . : BTEX , • 37604 

. . : 8021BX 

Surrogate Units 

1,4-Difluorobenzene ug/L 

Lab ID Matrix QC Type D i lu t i on Result True Value Percent Recovery Limits Flag Date Time 

LCS 43.006 50.00 86.0 70-130 03/31/1999 1427 
MB 43.940 50.00 87.9 70-130 03/31/1999 1508 

903074-15 42.937 50.00 85.9 70-130 03/31/1999 1540 
903074-1 43.775 50.00 87.5 70-130 03/31/1999 1612 
903074-2 52.875 50.00 105.8 70-130 03/31/1999 1644 
903074-3 45.362 50.00 90.7 70-130 03/31/1999 1716 
903074-4 44.916 50.00 89.8 70-130 03/31/1999 1748 
903074-5 43.388 50.00 86.8 70-130 03/31/1999 1821 
903074-6 41.105 50.00 82.2 70-130 03/31/1999 1853 
903074-7 42.641 50.00 85.3 70-130 03/31/1999 1926 
903074-9 43.996 50.00 88.0 70-130 03/31/1999 1958 
903074-12 37.318 50.00 74.6 70-130 03/31/1999 2031 

| . 074-13 43.006 50.00 86.0 70-130 03/31/1999 2103 
1- .074-14 56.240 50.00 112.5 70-130 03/31/1999 2135 
P903074-10 56.362 50.00 112.7 70-130 03/31/1999 2208 

903074-11 55.590 50.00 111.2 70-130 03/31/1999 2240 
903074-1 MS 42.909 50.00 85.8 70-130 03/31/1999 2312 
903074-1 MSD 42.928 50.00 85.9 70-130 03/31/1999 2344 

LCS 43.196 50.00 86.4 70-130 04/01/1999 0016 
MB 42.888 50.00 85.8 70-130 04/01/1999 0049 

903072-2 42.119 50.00 84.2 70-130 04/01/1999 0121 
903072-6 10 56.527 50.00 113.1 70-130 04/01/1999 0153 
903072-8 100 43.459 50.00 86.9 70-130 04/01/1999 0225 
903072-11 200 42.286 50.00 84.6 70-130 04/01/1999 0257 
903072-12 100 43.232 50.00 86.5 70-130 04/01/1999 0330 
903072-13 100 42.927 50.00 85.9 70-130 04/01/1999 0402 
903127-3 42.068 50.00 84.1 70-130 04/01/1999 0434 
903127-2 43.133 50.00 86.3 70-130 04/01/1999 0506 
903127-1 43.139 50.00 86.3 70-130 04/01/1999 0539 
903127-1 MS 42.368 50.00 84.7 70-130 04/01/1999 0611 
903127-1 MSD 41.726 50.00 83.5 70-130 04/01/1999 0643 

LCS 40.737 50.00 81.5 70-130 04/01/1999 0826 
MB 44.380 50.00 88.8 70-130 04/01/1999 0920 

903075-8 42.080 50.00 84.2 70-130 04/01/1999 0959 
903075-7 47.809 50.00 95.6 70-130 04/01/1999 1031 
903074-8 44.861 50.00 89.7 70-130 04/01/1999 1103 
903025-1 42.364 50.00 84.7 70-130 04/01/1999 1135 
903025-1 MSD 40.902 50.00 81.8 70-130 04/01/1999 1240 
903023-2 42.583 50.00 85.2 70-130 04/01/1999 1420 
903023-4 43.031 50.00 86.1 70-130 04/01/1999 1525 
903023-1 43.496 50.00 87.0 70-130 04/01/1999 1557 
903023-3 46.932 50.00 93.9 70-130 04/01/1999 1630 
903025-1 MS 41.222 50.00 82.4 70-130 04/01/1999 1703 

LCS 42.407 50.00 84.8 70-130 04/01/1999 1735 
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Tha srwyrcw results, oorvona or interpretations contained in thu report ara based upon information ana materia, aupotted by tha client tor whose exclusive ana confidential use this report nas oeen maoe. The arvaiyhcai results, opinions or interpreta lions 

expressed represent the bast ludgrrient of Core laboratories. Core Laboratones. nowever. makes no warranty or representation, express or tmpliea. ol any type, and expressly disclaims same as to tha productivity, proper operalioris or protrtaoieness ol 

any oa, gaa. coal or othar mcmm, prcoeny. watt or sand tn connection with which sucn report « uaaa or reeed uoon tar eny r***on whatsoever. This nioort sh * . noi be reprooucad. tn w h o * or in pan. wnhou, \ n * written eaprovei ot Cor* Leooraxones. 



C O R E LABORAT O RIE S 

Job Number. 
S U R 

903023 
R O G A T E RE C 0 V E R I E S R E P O R T 

Report Date.: 04/19/99 

CUSTOMER: Marathon OU Company PROJECT: Marathon O i l Co., Midland, Tx ATTN: Mr. Paul Peacock 

Percent Recovery Limits Flag Date Time 

Surrogate Units 

Percent Recovery Limits Flag Date Time 

BFB (Surrogate) ug/L 

Percent Recovery Limits Flag Date Time Lab ID Matrix QC Type D i lu t ion Result True Value Percent Recovery Limits Flag Date Time 

LCS 46.285 50.00 92.6 70-130 03/31/1999 1427 
MB 47.099 50.00 94.2 70-130 03/31/1999 1508 

903074-15 45.880 50.00 91.8 70-130 03/31/1999 1540 
903074-1 47.057 50.00 94.1 70-130 03/31/1999 1612 
903074-2 47.231 50.00 94.5 70-130 03/31/1999 1644 
903074-3 48.263 50.00 96.5 70-130 03/31/1999 1716 
903074-4 47.432 50.00 94.9 70-130 03/31/1999 1748 
903074-5 46.470 50.00 92.9 70-130 03/31/1999 1821 
903074-6 44.617 50.00 89.2 70-130 03/31/1999 1853 
903074-7 46.586 50.00 93.2 70-130 03/31/1999 1926 
903074-9 47.652 50.00 95.3 70-130 03/31/1999 1958 
903074-12 41.173 50.00 82.3 70-130 03/31/1999 2031 
903074-13 46.923 50.00 93.8 70-130 03/31/1999 2103 
903074-14 47.914 50.00 95.8 70-130 03/31/1999 2135 
903074-10 46.525 50.00 93.0 70-130 03/31/1999 2208 
903074-11 47.551 50.00 95.1 70-130 03/31/1999 2240 

bjL 074-1 MS 45.611 50.00 91.2 70-130 03/31/1999 2312 
• .J074-1 MSD 45.237 50.00 90.5 70-130 03/31/1999 2344 

LCS 47.403 50.00 94.8 70-130 04/01/1999 0016 
MB 45.207 50.00 90.4 70-130 04/01/1999 0049 

903072-2 44.721 50.00 89.4 70-130 04/01/1999 0121 
903072-6 10 46.536 50.00 93.1 70-130 04/01/1999 0153 
903072-8 100 47.924 50.00 95.8 70-130 04/01/1999 0225 
903072-11 200 46.651 50.00 93.3 70-130 04/01/1999 0257 
903072-12 100 45.965 50.00 91.9 70-130 04/01/1999 0330 
903072-13 100 45.875 50.00 91.8 70-130 04/01/1999 0402 
903127-3 45.870 50.00 91.7 70-130 04/01/1999 0434 
903127-2 47.415 50.00 94.8 70-130 04/01/1999 0506 
903127-1 46.645 50.00 93.3 70-130 04/01/1999 0539 
903127-1 MS 45.628 50.00 91.3 70-130 04/01/1999 0611 
903127-1 MSD 44.629 50.00 89.3 70-130 04/01/1999 0643 

LCS 44.806 50.00 89.6 70-130 04/01/1999 0826 
MB 49.024 50.00 98.0 70-130 04/01/1999 0920 

903075-8 47.404 50.00 94.8 70-130 04/01/1999 0959 
903075-7 56.211 50.00 112.4 70-130 04/01/1999 1031 
903074-8 45.664 50.00 91.3 70-130 04/01/1999 1103 
903025-1 46.471 50.00 92.9 70-130 04/01/1999 1135 
903025-1 MSD 44.176 50.00 88.4 70-130 04/01/1999 1240 
903023-2 46.871 50.00 93.7 70-130 04/01/1999 1420 
903023-4 48.046 50.00 96.1 70-130 04/01/1999 1525 
903023-1 50.358 50.00 100.7 70-130 04/01/1999 1557 
903023-3 57.307 50.00 114.6 70-130 04/01/1999 1630 
903025-1 MS 45.117 50.00 90.2 70-130 04/01/1999 1703 

LCS 47.109 50.00 94.2 70-130 04/01/1999 1735 

1 
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The arvarylical results, opinion* or ,nterw*iations conia-ned m (his reoo rt are based uoon informalion and rnetenai Supplied Oy Ih* caent for whose exclusive eno confidential use tms repo rt nas been made. The analytical results, optruons or •nterpret* tion* 

expressed reoresent lhe M t r ludomeni of Cor* Laoor a lories Cora Lsbofaiones, howavar makes no warranty cjr representation. «*«*&* ot implied, ot any type, ano expressly d isowns sam* aa to the oroaucttvity. proper ooerationa ot orott*bt*nes* ot 

any o*. gaa. coal or otnar rrwnt mw. property, we* pr aano « cwnectiori with which such report is used or reded upon lor eny reason whatsoever. This •eon SnH not Dl rtorOOoCM. in who** or in part, without the wntten apprrjvt. of Cor* Lajsrjntoriea. 



C O R E LABORATORIES 

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 903023 Report Date.: 04/19/99 

CUSTOMER: Marathon Oi l Company PROJECT: Marathon Oi l Co., Midland, Tx ATTN: Mr. Paul Peacock 

Method . . : 8015B Nonhalogenated Organics (GC/FID) . : 37752 
. . : 8015M 

Surrogate Units 

1,4-Difluorobenzene mg/l 

Lab ID Matrix QC Type D i l u t i on Result 

MB 51.155 
903023-1 52.004 
903023-2 54.023 
903023-3 49.948 
903023-4 53.582 

LCS 48.226 

True Value Percent Recovery Limits Flag Date Time 

50.00 - 04/05/1999 1602 
50.00 - 04/05/1999 1634 
50.00 - 04/05/1999 1705 
50.00 - 04/05/1999 1737 
50.00 - 04/05/1999 1809 
50.00 - 04/06/1999 0844 

Surrogate Units 

BFB (Surrogate) mg/L 

^i_ab ID Matrix QC Type D i lu t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 51.750 50.00 - 04/05/1999 1602 
903023-1 57.171 50.00 - 04/05/1999 1634 
903023-2 57.583 50.00 - 04/05/1999 1705 
903023-3 55.523 50.00 - 04/05/1999 1737 
903023-4 56.252 50.00 - 04/05/1999 1809 

LCS 49.303 50.00 - 04/06/1999 0844 

: 38249 
, : 8270PN 

Surrogate Units 

2,4,6-Tribromophenol ug/L 

Lab ID Matrix QC Type D i lu t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 62.54 100 62.5 10-123 04/12/1999 2308 
LCS 78.79 100 78.8 10-123 04/12/1999 2350 

903023-2 77.88 100 77.9 10-123 04/13/1999 0031 
903023-4 78.60 100 78.6 10-123 04/13/1999 0112 

MB 61.11 100 61.1 10-123 04/13/1999 1115 
903328-1 82.05 100 82.0 10-123 04/13/1999 1156 
903523-1 77.33 100 77.3 10-123 04/13/1999 1358 
903523-1 MS 80.63 100 80.6 10-123 04/13/1999 1439 
903523-1 MSD 85.35 100 85.3 10-123 04/13/1999 1519 
903421-1 85.58 100 85.6 10-123 04/13/1999 1600 
903634-1 66.40 100 66.4 10-123 04/13/1999 1641 
903716-1 86.47 100 86.5 10-123 04/13/1999 1721 

iv '371-1 10 NO 100 0.0 10-123 D 04/13/1999 1802 
1 .3523-1 5 ND 100 0.0 10-123 D 04/13/1999 1843 
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Tha jwajytica. raauflf. oornwrw or ir)t€*watllron* ccniainaa m this reoort are based uoon information ana matenal tuooueo by the diem (or whose exclusive ano confidential use this report has been made. The analytical result*, opnon* or interpret* Hons 

expressed represent the Dest ruoomeni ol Core Laooratones. Core Laboratories, nowever. max.** no warranty or representation, express or implied, of any type, ana expressly disclaims same as to the oroauctrvity. proper openiitons or prpfriabtenes* ol 

any on, oas. coai or other miner**. rxr»erty. we* or sand m connection with which sucn reoort r* uaed or ret-so upon tor eny reason wnaiaoever. This reoon *naH not pe reoroouced, m wrote or m part, without the wnrten approval of Cor* tacoriiortes. 



C O R E LABORATORIES 

Job Number.: 903023 
S U R R O G A T E R E C O V E R I E S R E P O R T 

Report Date. : 04/19/99 

CUSTOMER: Marathon Oi l Company PROJECT: Marathon Oi l Co., Midland, Tx ATTN: Mr. Paul Peacock 

Surrogate Units 

2-Fluorobiphenyl ug/L 

Lab ID Matrix QC Type D i lu t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 28.49 50.0 57.0 43-116 04/12/1999 2308 
LCS 37.56 50.0 75.1 43-116 04/12/1999 2350 

903023-2 41.43 50.0 82.9 43-116 04/13/1999 0031 
903023-4 42.78 50.0 85.6 43-116 04/13/1999 0112 

MB 37.44 50.0 74.9 43-116 04/13/1999 1115 
903328-1 34.63 50.0 69.3 43-116 04/13/1999 1156 
903523-1 36.89 50.0 73.8 43-116 04/13/1999 1358 
903523-1 MS 40.33 50.0 80.7 43-116 04/13/1999 1439 
903523-1 MSD 39.82 50.0 79.6 43-116 04/13/1999 1519 
903421-1 37.42 50.0 74.8 43-116 04/13/1999 1600 
903634-1 31.45 50.0 62.9 43-116 04/13/1999 1641 
903716-1 40.05 50.0 80.1 43-116 04/13/1999 1721 
903371-1 10 ND 50.0 0.0 43-116 D 04/13/1999 1802 
903523-1 5 ND 50.0 0.0 43-116 D 04/13/1999 1843 

»..-..--. .... 
^ rrogate Units 

W2-Fluorophenol ug/L 

Lab ID Matrix QC Type D i l u t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 41.75 100 41.8 21-100 04/12/1999 2308 
LCS 62.64 100 62.6 21-100 04/12/1999 2350 

903023-2 59.31 100 59.3 21-100 04/13/1999 0031 
903023-4 70.74 100 70.7 21-100 04/13/1999 0112 

MB 46.98 100 47.0 21-100 04/13/1999 1115 
903328-1 54.32 100 54.3 21-100 04/13/1999 1156 
903523-1 53.12 100 53.1 21-100 04/13/1999 1358 
903523-1 MS 50.47 100 50.5 21-100 04/13/1999 1439 
903523-1 MSD 50.52 100 50.5 21-100 04/13/1999 1519 
903421-1 48.15 100 48.1 21-100 04/13/1999 1600 
903634-1 49.14 100 49.1 21-100 04/13/1999 1641 
903716-1 62.81 100 62.8 21-100 04/13/1999 1721 
903371-1 10 ND 100 0.0 21-100 0 04/13/1999 1802 
903523-1 5 ND 100 0.0 21-100 0 04/13/1999 1843 

Surrogate Units 

Nitrobenzene-d5 ug/L 

Lab ID 

903023-2 
903023-4 

.3328-1 

Matrix QC Type D i l u t i on 

MB 
LCS 

MB 

Result True Value Percent Recovery Limits 

30.79 50.0 61.6 35-114 
40.44 50.0 80.9 35-114 
40.00 50.0 80.0 35-114 
43.44 50.0 86.9 35-114 
40.98 50.0 82.0 35-114 
37.20 50.0 74.4 35-114 
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Flag Date Time 

04/12/1999 2308 
04/12/1999 2350 
04/13/1999 0031 
04/13/1999 0112 
04/13/1999 1115 
04/13/1999 1156 

Tha ararytical results, optnions or interpretations ixniained m lhis raoort are based upon rn.rxmat.on ano matenal supplied By the ckent tor whose exclusive and eonfioamiai use this reoort has been made. The analytical results, rontons or imerorew ttons 

expressed represent the Dest f o m e n t ot Core Laboratones Core Laboratories, however, makes no warranty or representation, express or implied, of any type, ano expressly disclaims some as to the productivity, proper operations or rxotitattsnets of 

any pa. oas. CC** or oAner miner*., twperty. we* ot *anO m c o n n e c t wrth wr*ch such report » used or retted upon tor any reason wnatsoever. This raoort ene* not oe reproduced, <n who** or <i part, without the wntten approve! ot Cor* Latwratone*. 



CORE LABORATORIES 

Job Number.: 903023 
S U R R O G A T E RE C O V E R I E S R E P O R T 

Report Date.: 04/19/99 

CUSTOMER: Marathon Oi l Company PROJECT: Marathon Oi l Co., Midland, Tx ATTN: Mr. Paul Peacock 

Percent Recovery Limits Flag Date Time 

Surrogate ,./ Units 

Percent Recovery Limits Flag Date Time 

Nitrobenzene-d5 ug/L 

Percent Recovery Limits Flag Date Time Lab ID Matrix QC Type D i lu t ion Result True Value Percent Recovery Limits Flag Date Time 

903523-1 36.61 50.0 73.2 35-114 04/13/1999 1358 
903523-1 MS 42.14 50.0 84.3 35-114 04/13/1999 1439 
903523-1 MSD 37.29 50.0 74.6 35-114 04/13/1999 1519 
903421-1 40.16 50.0 80.3 35-114 04/13/1999 1600 
903634-1 31.59 50.0 63.2 35-114 04/13/1999 1641 
903716-1 40.95 50.0 81.9 35-114 04/13/1999 1721 
903371-1 10 ND 50.0 0.0 35-114 D 04/13/1999 1802 
903523-1 5 ND 50.0 0.0 35-114 D 04/13/1999 1843 

Surrogate Uni ts 

Phenol-d5 ug/L 

i b ID Matrix QC Type D i lu t ion Result True Value Percent Recovery Limits Flag Date Time 

MB 23.62 100 23.6 10-94 04/12/1999 2308 
LCS 38.05 100 38.0 10-94 04/12/1999 2350 

903023-2 46.67 100 46.7 10-94 04/13/1999 0031 
903023-4 51.96 100 52.0 10-94 04/13/1999 0112 

MB 30.58 100 30.6 10-94 04/13/1999 1115 
903328-1 33.36 100 33.4 10-94 04/13/1999 1156 
903523-1 32.30 100 32.3 10-94 04/13/1999 1358 
903523-1 MS 32.32 100 32.3 10-94 04/13/1999 1439 
903523-1 MSD 32.64 100 32.6 10-94 04/13/1999 1519 
903421-1 32.24 100 32.2 10-94 04/13/1999 1600 
903634-1 32.14 100 32.1 10-94 04/13/1999 1641 
903716-1 43.11 100 43.1 10-94 04/13/1999 1721 
903371-1 10 ND 100 0.0 10-94 D 04/13/1999 1802 
903523-1 5 ND 100 0.0 10-94 D 04/13/1999 1843 

Surrogate Units 

Terphenyl-d14 ug/L 

Lab ID Matrix QC Type D i lu t ion Result True Value Percent Recovery Limits Flag Date Time 

MB 41.19 50.0 82 33-141 04/12/1999 2308 
LCS 45.23 50.0 90 33-141 04/12/1999 2350 

903023-2 46.30 50.0 93 33-141 04/13/1999 0031 
903023-4 46.28 50.0 93 33-141 04/13/1999 0112 

MB 50.11 50.0 100 33-141 04/13/1999 1115 
903328-1 44.18 50.0 88 33-141 04/13/1999 1156 
903523-1 39.55 50.0 79 33-141 04/13/1999 1358 
903523-1 MS 42.85 50.0 86 33-141 04/13/1999 1439 
903523-1 MSD 41.35 50.0 83 33-141 04/13/1999 1519 
°03421-1 43.93 50.0 88 33-141 04/13/1999 1600 

>V 5634-1 28.83 50.0 58 33-141 04/13/1999 1641 
I>.u3716-1 42.09 50.0 84 33-141 04/13/1999 1721 

Page 22 

The analytical "»sum. opinion* or interpretation* contained wi this raoort are Oased uoon information ana matenal suoohexi by tne went tor wnose e«ctustve and contvoenttai use tnis reoort nas oeen made. The ensM-cai twutts, c«in-on* or tnteroreta tons 

txoresaed represent tne best furjoment of Core Laooratones. Core Laooratonai. however, makes no w*/r*nty or representation, express or implied, of any type, and expressly disclaims same as lo the productivity, proper operations or prottat>i-«e*s OI 

any oa. gas. coal or other riwenH. prooerty. wed or sand in corv>*ction with wracn such report is used or rated upon for any reason whatsoever. This report Shall not De reproduced, tn whole or m part, wrthout the written approval of Core Laooratones. 



C O R E LA B O R A TORI ES 

Job Number.: 903023 
S U R R O G A T E R E C O V E R I E S R E P O R T 

Report Date.: 04/19/99 

CUSTOMER: Marathon Oi I Company PROJECT: Marathon O i l Co., Midland, Tx ATTN: Mr. Paul Peacock 

Surrogate Units 

Terphenyl-d14 ug/L 

Lab ID Matrix QC Type D i l u t i on Result True Value Percent Recovery Limits Flag Date Time 

903371-1 10 ND 50.0 0 33-141 D 04/13/1999 1802 
903523-1 5 ND 50.0 0 33-141 D 04/13/1999 1843 
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The analyt-cal results, ownonj, or int*roret*t.ons comemed m tms report are based uoon information ana matenal suoplted by tne client tor whose exclusive ana conhaential use th.s repon nas been maoe. The arvaryttcal results, rjotrsons or interpreta lions 

eipressea reoresent ine best wogrnent ot Core laboratories. Cora Laboratories, nowever. makes no warranty or represent at ion. express or impiieo. ot any type, ano expressly disclaims same as to the productivity, proper operation* or profttaWenea* oi 

any ot. gas. coa, or otner irwnenM. property, weU or sana m conoeciion wrin wnrcn aucn reoon is used or raned uoon for any reason wnatsoever. This repon snail not ba rerxrjduced. m whole or rt part, without the wntten approve, ot Core Laboratone*. 



Job Sample Receipt Checklist Report 
03/25/99 

V2 

. 903023 Location.: 57211 Customer Job ID.. Job Check List Date.: 03/25/99 
I pa Project Number. : 96000651 Project Description.: Marathon Oil Co., Midland, Tx 

: Marathon Oil Company Contact.: Mr. Paul Peacock 

Job Check List Date.: 03/25/99 
I pa 

Questions ? (Y/N) Comments 

Chain-of-Custody Present? Y 

Custody seal on shipping container? 

. . . I f "yes", custody seal intact? 

Custody seals on sample containers? 

If "yes", custody seal intact? 

Samples chilled? Y 

Temperature of cooler acceptable? (4 deg C +/- 2). RECEIVED ON ICE 

Samples received intact (good condition)? Y ONE GLASS LITER BOTTLE FOR WEST STRIPPER INFLUENT BROKEN IN TRANSIT 

'olatile samples acceptable? (no headspace) Y 

Correct containers used? Y 

Adequate sample volume provided? Y 

Samples preserved correctly? Y 

Samples received within holding-time? Y 

Agreement between COC and sample labels? Y 

Additional 

Comments. 

Sample Custodian Signature 

Page 1 
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C O R E LABORATORIES 

ANALYTICAL REPORT 

• Prepared For: " J I ^ I 

Marathon O i l Company 
125 West Missouri S t r e e t 

P.O. Box 552 
Midland, TX 79702-05.52 

A t t e n t i o n : Mr... Paul Peacock 

Date.: 05/10/99 

Signature 

Name: Les Arnold 

T i t l e : Laboratory Manager 

s I io hi 
Date 

24 0 0 Cumberland Drive 
Valparaiso, IN 46383 

PHONE: 219-464-2389 
FAX..: 219-462-2953 

MCR 

MAY is 1999 

Mvironmental & Sate* 
" * " • " " » » • • « ™ 0 ~ ' MJgmm ol Cor. uoor.lorr.1. Cor. Uoor.lorr.1. m « r . m.K« no w.„ .m» ~ ~ r « ™ . . . ~ , 

any or o . . cott or orr n _ . « ™ » « « n . • > » » . or ™ « , . o, . n , ryp., .no . , o n , w o a e ™ , . ™ . . „ , , , o n ^ ^ . o r 0 0 . „ o r o , „ 0 ^ , . „, 
any oa. 0.1. coo or orn» m m m . oroowy. — u m . corm.c«on oith wn«n men r.oon u ouo or « ™ ^ . 



C O R E LABORATORIES 

S A M P L E ! N F 0 R M A T I ON 
Oate: 05/10/99 

Job Number. 904489 ; 96000703 
Customer... . Marathon OiI Company Customer Project I D . . . : INDIAN BASIN REM 
Attn Mr. Paul Peacock Project Desc r i p t i on . , . . : MOC - Midland Groundwater 

Laboratory 
Sample ID 

Customer 
Sample ID 

Sample 
Matrix 

Date 
Sampled 

Time 
Sampled 

Date 
Received:: 

Time 
Received 

904489-1 

904489-2 

904489-3 

904489-4 

WEST STRIPPER INFLUENT 

WEST STRIPPER EFFLUENT 

EAST STRIPPER INFLUENT 

EAST STRIPPER EFFLUENT 

Water 

Water 

Water 

Water 

04/29/1999 

04/29/1999 

04/29/1999 

04/29/1999 

09:05 

09:11 

09:17 

09:23 

04/30/1999 

04/30/1999 

04/30/1999 

04/30/1999 

10:26 

10:26 

10:26 

10:26 

Page 1 

The analytical result*, o o r o f l l or interpretations contained n t h * raoon ara Based uoon ntormai«n ana ma I a n * suppled oy ina chant tor whose exciuarva ana contioentiai use tms reoon nas been maoa. The analytical results, oonwns or nterpreta trans 

expressed represent the Oast tuooment ot Cora LaboxMonev Core Laowatortes. nowever, mates no warranty or t*o>e*entaiton. express or implied, ot any type, ano expressly Disclaims same as to the prrjrjuctrvrty. proper operations or profitableness ot 

any oil, gas. coal or other rrenerai. property, wen or sand in connection with which sucn report a used or rened uoon lor any reason whatsoever. This reoort shaD not be reoroouced, m whole or m part, without the written approval ol Core Laboratories. 



C O R E LA B O R A TORI ES 

Job Number: 904489 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/10/99 

CUSTOMER: Marathon Oi l Company PROJECT: INDIAN BASIN REM ATTN: Mr. Paul Peacock 

Customer Sample ID: WEST STRIPPER INFLUENT 
Date Sampled : 04/29/1999 
Time Sampled : 09:05 
Sample Matrix : Water 

Laboratory Sample ID: 904489-1 
Date Received : 04/30/1999 
Time Received : 10:26 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING:LIMIT UNITS DATE TECH 

8015B Modified 

EPA 8015B 

EPA 8260B 

Diesel Range Organics (C10 - C28) 
C10 (Decane) 
C12 (Dodecane) 
C14 (Tetradecane) 
C16 (Hexadecane) 
C18 (Octadecane) 
C20 (Eicosane) 
C22 (Docosane) 
C24 (Tetracosane) 
C26 (Hexacosane) 
C28 (Octacosane) 

Nonhalogenated Organics using GC/FID 
Gasoline Range Organics 

Vo la t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

094 
11 
073 
014 
006 

<0.005 
<0.005 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

6.0 

0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 

0.005 

5 
5 
5 

10 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 

05/07/99 
05/07/99 
05/07/99 
05/07/99 
05/07/99 
05/07/99 
05/07/99 
05/07/99 
05/07/99 
05/07/99 

05/06/99 

05/04/99 
05/04/99 
05/04/99 
05/04/99 

r jm 
r jm 
rjm 
r jm 
r jm 
rjm 
rjm 
r jm 
r jm 
r jm 

r jm 

weh 
weh 
weh 
weh 

Page 2 

The analytical results, opinions or interprets I ions contained « this report are oased upon information ana material supplied by the Client tor wnose exclusive and confident* use this report has been made. The analytical resuts. opinions or interpreta tions 

expressed represent the Oest ruagment of Core LaDoreiones. Core LaOoraiones. nowever. mane* no warranty or representation, expreea or implied, ol any type, ano expressly disclaims same as lo the productivity, proper operations or prontablaness ol 

any oa. gas. coal or other mtnerei. property, wen or sano m connection witn wmcn sucn reoort is used or rated upon tor any reason whatsoever. This report Shan not be reproduced, tn whole or m part, wtlhout the written approval ol Core Laooratones. 



C O R E LABORATORIES 

Job Number: 904489 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/10/99 

CUSTOMER: Marathon Oi l Company PROJECT: INDIAN BASIN REM ATTN: Mr. Paul Peacock 

Customer Sample ID: WEST STRIPPER EFFLUENT 
Date Sampled : 04/29/1999 
Time Sampled : 09:11 
Sample Matrix : Water 

Laboratory Sample ID: 904489-2 
Date Received : 04/30/1999 
Time Received : 10:26 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS OATE TECH 

8015B Modified 

EPA 8015B 

EPA 8260B 

Diesel Range Organics (C10 - C28) 
C10 (Decane) 
C12 (Dodecane) 
C14 (Tetradecane) 
C16 (Hexadecane) 
C18 (Octadecane) 
C20 (Eicosane) 
C22 (Docosane) 
C24 (Tetracosane) 
C26 (Hexacosane) 
C28 (Octacosane) 

Nonhalogenated Organics using GC/FID 
Gasoline Range Organics 

Vo la t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

0.089 
0.097 
0.060 
0.013 
0.006 

O.005 
<0.005 
<0.005 
ND 
ND 

ND 
ND 
ND 
ND 

1.9 

0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 

0.005 

5 
5 
5 

10 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 

05/07/99 
05/07/99 
05/07/99 
05/07/99 
05/07/99 
05/07/99 
05/07/99 
05/07/99 
05/07/99 
05/07/99 

05/06/99 

05/03/99 
05/03/99 
05/03/99 
05/03/99 

r jm 
r jm 
r jm 
r jm 
r jm 
r jm 
rjm 
r jm 
r jm 
r jm 

rjm 

weh 
weh 
weh 
weh 

Page 3 

The analytical results, Odmon* or intsnxetations contameo in inn raoon are based uoon information ana malar* suopbeo Dy tha csent for whose axciuarva ana confidential us* thu raoort ha* been maoa. Tha anaryticai rasufts. opinion* or interpret* trans 

expressed represent tn * best tudgrrtent of Cora Laboratories- Cor* Laooraionas, however. m«K** no w*rr*nty or r*or***niaiK>n, express or imoiied. of any typ*. ana expressly disclaims sam* a* io rrt* proauctrvitv, proper operation* or rxofrtaoMnvs* of 

iny o*. oas. coat or o t tw min**si. orooerty. wet* ot sana m connaciion wvtr. which sucn reoort >* used ot refceo uoon tor any reason whatsoever This reoort sha* not De reoroOuceO. «i wrmte or kn part, without the written approval ol Cor* Lstooratone*. 



C O R E LA B O R A TORI ES 

Job Number: 904489 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 05/10/99 

CUSTOMER: Marathon Oit Company PROJECT: INDIAN BASIN REM ATTN: Mr. Paul Peacock 

Customer Sample ID: EAST STRIPPER INFLUENT 
Date Sampled : 04/29/1999 
Time Sampled : 09:17 
Sample Matrix : Water 

Laboratory Sample ID: 904489-3 
Date Received : 04/30/1999 
Time Received : 10:26 

TEST METHOO PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS OATE TECH 

8015B Modified 

EPA 8015B 

EPA 8260B 

Diesel Range Organics (C10 - C28) 
C10 (Decane) 
C12 (Dodecane) 
C14 (Tetradecane) 
C16 (Hexadecane) 
C18 (Octadecane) 
C20 (Eicosane) 
C22 (Docosane) 
C24 (Tetracosane) 
C26 (Hexacosane) 
C28 (Octacosane) 

Nonhalogenated Organics using GC/FID 
Gasoline Range Organics 

Vo la t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

11 
10 
066 
013 
006 

<0.005 
<0.005 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

2.2 

005 
005 
005 
005 
005 
005 
005 
005 
005 
005 

0.005 

5 
5 
5 

10 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 

05/07/99 
05/07/99 
05/07/99 
05/07/99 
05/07/99 
05/07/99 
05/07/99 
05/07/99 
05/07/99 
05/07/99 

05/06/99 

05/05/99 
05/05/99 
05/05/99 
05/05/99 

rjm 
rjm 
rjm 
rjm 
rjm 
rjm 
rjm 
rjm 
rjm 
rjm 

r jm 

weh 
weh 
weh 
weh 
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Toe enetytical results, otxnrone oc interoreielwns comesveo m WMS reoon are oeseo uoon wMormalion eno matenal tuooMa Dy mo client tor wnose escuaive eno conhoenttal use rhri reoon raa Dean maoa. The enaiyricai results, ocvnona tx mrarorsia lions 

e.oreseeo raoroaant tna Dast woomant or Cora Laooratonaa. Core Laboralonas. nowever. maKea no warranty or reproaemalion. eioreaa or implied, ot any lype. ano expressly oiscieans same aa lo lire oroouciiyiry. proper operetione or rxoMerneneas ot 

any tM. oas. coal or otner mmarei. properly, wen or tana m connection wrtn wtven eucn reoon is usea or retiea goon lor any reason wnatsoever This reoon shell not pe rarxooocaa. m wnole or <n oart. wttnout tna written approval ot Cora Laoorelonea. 



C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 904489 Oate: 05/10/99 

CUSTOMER: Marathon Oi l Company PROJECT: 1 NO I AN BAS IN REM ATTN: Mr. Paul Peacock 

Customer Sample ID: EAST STRIPPER EFFLUENT 
Date Sampled : 04/29/1999 
Time Sampled : 09:23 
Sample Matrix : Water 

Laboratory Sample ID: 904489-4 
Date Received : 04/30/1999 
Time Received : 10:26 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE: RESULT REPORTING LIMIT UNITS DATE TECH 

8015B Modified 

EPA 8015B 

EPA 8260B 

Diesel Range Organics (C10 - C28) 
C10 (Decane) 
C12 (Dodecane) 
C14 (Tetradecane) 
C16 (Hexadecane) 
C18 (Octadecane) 
C20 (Eicosane) 
C22 (Docosane) 
C24 (Tetracosane) 
C26 (Hexacosane) 
C28 (Octacosane) 

Nonhalogenated Organics using GC/FID 
Gasoline Range Organics 

Vo la t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

0.10 
0.096 
0.059 
0.012 
0.005 

<0.005 
<0.005 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

2.0 

0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 

0.005 

5 
5 
5 

10 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 

05/07/99 
05/07/99 
05/07/99 
05/07/99 
05/07/99 
05/07/99 
05/07/99 
05/07/99 
05/07/99 
05/07/99 

05/06/99 

05/03/99 
05/03/99 
05/03/99 
05/03/99 

r jm 
r jm 
r jm 
r jm 
r jm 
r jm 
r jm 
r jm 
r jm 
r jm 

r jm 

weh 
weh 
weh 
weh 
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The enelytcal resulls. ooimons or mteroreielvjns contained m tins reoon are oased uoon vrtormetion eno material suooueo Ov tha caenr ror wnose exclusive sno confidential use tnis reoon haa been maoa. The analytical raaulla. opvtrona or mreroreta twos 

eroressed reoreaent the best ludornant ot Core Laooratones. core Laooratorws. nowever mskea no wanantv or rooresenlelMxt. express or implied, ot anv type, and exoreeery diaclaima same ea lo tha rvryJucNvrrv. orooer ooararrona or rxorHaolanaaB ot 

anv oa. get. coaJ or otner nwverei. property, wet or sand ai connection wnh wrscn auch reoort is used or reliod upon tor sny reason wnatsoever. Tins reoon snan not Da reproduced, m whole or m oon. without tna written approve! 01 Core Laporetonas. 



C O R E LABORAT O RIE S 

Job Number.: 904489 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 05/10/99 

CUSTOMER: Marathon Oi 1 Company PROJECT: MOC - Midland Groundwater ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

8015B Modified Batch : 39706 Analyst... : rjm 
Method Description. Diesel Range Organics (C10 - C28) 

Analyst... 

MB Method Blank 05/07/1999 1833 

Parameter/Test Description QC Result 

C10 (Decane) ND 
C12 (Dodecane) ND 
C14 (Tetradecane) ND 
C16 (Hexadecane) ND 
C18 (Octadecane) ND 
C20 (Eicosane) ND 
C22 (Docosane) ND 
C24 (Tetracosane) ND 
C26 (Hexacosane) ND 
C28 (Octacosane) ND 

QC Result True Value Orig. Value Calc. Result * Limits 

LCS Laboratory Control Sample V16004608 05/07/1999 1929 

• 
k Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

no (Decane) 27.56 50.000000 55.1 % 50-150 
C12 (Dodecane) 30.48 50.000000 61.0 % 50-150 
C14 (Tetradecane) 39.69 50.000000 79.4 % 50-150 
C16 (Hexadecane) 43.59 50.000000 87.2 % 50-150 
C18 (Octadecane) 46.03 50.000000 92.1 % 50-150 
C20 (Eicosane) 46.09 50.000000 92.2 % 50-150 
C22 (Docosane) 47.10 50.000000 94.2 % 50-150 
C24 (Tetracosane) 48.84 50.000000 97.7 % 50-150 
C26 (Hexacosane) 50.73 50.000000 101.5 % 50-150 
C28 (Octacosane) 54.35 50.000000 108.7 % 50-150 

MS Matrix Spike V16004608 904489-4 05/07/1999 2147 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limi ts 

C10 (Decane) 180.84 50.000000 108.15 145.4 % 50-150 
C12 (Dodecane) 136.66 50.000000 104.29 64.7 X 50-150 
C14 (Tetradecane) 127.68 50.000000 65.78 123.8 % 50-150 
C16 (Hexadecane) 94.92 50.000000 12.99 163.9 % 50-150 
C18 (Octadecane) 47.75 50.000000 5.88 83.7 % 50-150 
C20 (Eicosane) 47.59 50.000000 2.39 90.4 % 50-150 
C22 (Docosane) 49.08 50.000000 0.85 96.5 X 50-150 
C24 (Tetracosane) 50.11 50.000000 ND 100.2 X 50-150 
C26 (Hexacosane) 52.61 50.000000 ND 105.2 X 50-150 
C28 (Octacosane) 57.32 50.000000 ND 114.6 X 50-150 

Page 6 
%=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 

The analytical result*, ooirvont or interrelations conteineo m Ifis repon ere Oased upon intormaiiort and matenal supplied oy ine client tor wnose exclusive ana cr^firJenti* use tms report has Oeen maoe. Thtt analytical results, opinions or interprets tons 

expreaeea reoresant the oest Moment ot Cora Laooratones Core Laooraior-es. however makes no warranty or representation, exoress or implied, o( any type, and expressly disclaims same as to the prorjuctrvlty. proper operations or proi-tsoieness oi 

any o*. oas. coal or other mineral, property, wen or send « connection with which sucn teoon is usee or rafted upon for eny reason whatsoever. This report shall not be rewoduced. m whole or n pan. without the wntten approval ol Cora Uboraiortea. 



C O R E LABORATO RIE S 

Q U A L I T Y C O N T R O L R E S U L T S 
Job Number.: 904489 Report Date.: 05/10/99 

CUSTOMER: Marathon Oil Company PROJECT: MOC - Midland Groundwater ATTN: Mr. Paul Peacock 

1 OC Type Description Reag. Code Lab ID Dilution Factor Date Time 

MSD Matrix Spike Duplicate V16004608 904489-4 05/07/1999 2215 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

C10 (Decane) 135.52 180.84 50.000000 108.15 54.7 
28.7 

% 50-150 
R 50 

C12 (Dodecane) 121.98 136.66 50.000000 104.29 35.4 
11.4 

% 50-150 
R 50 

C14 (Tetradecane) 118.34 127.68 50.000000 65.78 105.1 
7.6 

X 50-150 
R 50 

C16 (Hexadecane) 97.72 94.92 50.000000 12.99 169.5 
2.9 

X 50-150 
R 50 

C18 (Octadecane) 49.49 47.75 50.000000 5.88 87.2 
3.6 

X 50-150 
R 50 

C20 (Eicosane) 49.77 47.59 50.000000 2.39 94.8 
4.5 

% 50-150 
R 50 

C22 (Docosane) 52.14 49.08 50.000000 0.85 102.6 
6.0 

% 50-150 
R 50 

C24 (Tetracosane) 52.99 50.11 50.000000 ND 106.0 
5.6 

% 50-150 
R 50 

C26 (Hexacosane) 56.47 52.61 50.000000 ND 112.9 
7.1 

X 50-150 
R 50 • (Octacosane) 60.86 57.32 50.000000 ND 121.7 

6.0 
X 50-150 
R 50 

Test Method. : EPA 8015B Batch.. : 39616 Analyst...: rjm 
Method Description.: Nonhalogenated Organics using GC/FID 

MB : Method Blank 05/06/1999 1501 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Gasoline Range Organics 0.29 

MS Matrix Spi ke GROSTD 904489-4 >-2,;: 05/06/1999 1801 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Gasoline Range Organics 5.21 5.0 1.97 84.5 % 70-130 

MSD Matrix Spike Duplicate GROSTD . 90449-4 05/06/1999 1837 

Parameter/Test Description 

Gasoline Range Organics 

QC Result 

4.90 

QC Result 

5.21 

True Value Orig. Value Calc. Result 

5.0 1.97 78.3 
6.1 

* Limits 

~% 70-130 
R 20 

Page 7 
* %=% REC, R=RPD, A=ABS Diff., D=% Diff. 

Tto analytical r a v i U . oo^cx\ t or interoretwon* coMStnM m trw reoort er* B U M uoon ntorrrtation and m*,*n*i suopueo by t r * taient tot yrrto** exaus-ve ano COTtioentia. U M tru* teoon h i . been man*. Tha anaryticat results, txwttona ot aMtronrta won* 

axpreuM r*pre**nt tn * beat ludgmant of Cor* Laboratories Cor* Laboratones. rvjv/ever. maka* no warranty or raor«**ntatjon. axpr*** or imolied. of *ny typ*. and expressly disclaims *am* a* to tn* orocnjctivity. proper reparation* or proMabMness of 

any on. gas. coal or other mineral, property, we* or *and « connection with when »uch report •* used or rased uoon for eny reason wnattoever. This reoort sha* not ba reproduced, n wnole or In part, without the wntten approval of Cor* Laboratones. 



C O R E LABORATORIES 

Q U A L I T Y CONTROL R E S U L T S 
Job Number.: 904489 Report Date.: 05/10/99 

CUSTOMER: Marathon Oil Company PROJECT: MOC - Midland Groundwater ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

LCS Laboratory Control Sample GROSTD 05/06/1999 1913 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Gasoline Range Organics 5.02 5.0 100.4 % • 70-130 

Test Method : EPA 8260B : 39369 Analyst...: weh 
Method Description.: Volatile Organic Compounds : ug/L 

MB Method Blank 05/03/1999 1009 

Parameter/Test Description QC Result 

1,4-Dichlorobenzene ND 
Dibromomethane ND 
m&p-Xylenes ND 
D i chIorodi fluoromethane ND 
Acrolein ND 
Acryloni t r i l e ND 
o-Xylene ND 
. opropyIbenzene ND 
|ert-Butyl methyl ether (MTBE) ND 
n,1,1,2-Tetrachloroethane ND 
1,2,3-Trichloropropane ND 
Bromobenzene ND 
1,2,4-Trimethylbenzene ND 
T r i chIorofIuoromethane ND 
2-Chloroethylvinyl ether ND 
1,2-Dichlorobenzene ND 
1,3-Dichlorobenzene ND 
Acetone ND 
Benzene ND 
Bromodichloromethane ND 
Bromoform ND 
Bromomethane ND 
2-Butanone ND 
Carbon disulfide ND 
Carbon tetrachloride ND 
D i bromochloromethane ND 
Chlorobenzene ND 
Chloroethane ND 
Chloroform ND 
Chloromethane ND 
1,1-Dichloroethane ND 
1,2-Dichloroethane ND 
1,1-Dichloroethene ND 
trans-1,2-Dichloroethene ND 
cis-1,2-Dichloroethene ND 
1,2-Dichloropropane ND 
cis-1,3-Dichloropropene ND 
trans-1,3-Dichloropropene ND 
Ethylbenzene ND 
2-Hexanone ND 
Methylene chloride ND 

. -Methyl-2-pentanone (MIBK) ND 
k.,tyrene ND 

QC Result True Value Orig. Value Calc. Result Limits 

Page 8 
* "/.=% REC, R=RPD, A=ABS Diff., D=%Diff. 

rne analytical results, opiniona Of interDfetalions coniainad in this report ara oaseo uoon mlormation ano malanal suooliea ov tna cbent lor wnote exclusive ano conlwential uaa lnit reoort naa been meoe. The eruuylicel results, opvaona or mierorela txjnt 

expressed reoresem tne best luogment ol Core Laboratories Core LeDoralones. nowever. metres no wanentv or reoresentation. ••brass or imoeed. ol anv lyoe. eno expressly disctaxna same a* lo the oroouctrvitv. orooer ooereriona or rxorrtaokaneaa ot 

any ox. oss. coat or otner mavarat. property, well or Sana m connection with wrvcn such reoon is usea bt relied upon Ky any reason whatsoever. This raoon tnea noi oe reorooucao. m whole or xr pert, without tne written approval ol Cora Laboratories 



C O R E LABORATORIES 

Job Number.: 904489 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 05/10/99 

CUSTOMER: Marathon OiI Company PROJECT: MOC - Midland Groundwater ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

MB Method Blank 

Parameter/Test Description QC Result 

1,1,2,2-Tetrachloroethane ND 
Tetrachloroethene ND 
Toluene ND 
1,1,1-Trichloroethane ND 
1,1,2-Trichloroethane ND 
Trichloroethene ND 
Vinyl acetate ND 
Vinyl chloride ND 
Xylenes (total) ND 

05/03/1999 1009 

QC Result True Value Orig. Value Calc. Result * Limits 

LCS Laboratory Control Sample CLPVOAMS2 05/03/1999 1040 

Parameter/Test Description QC Result QC Result True Value Orig. V alue Calc Result * Limits 

Benzene 44.30 50 88.6 % 67-130 
Chlorobenzene 46.52 50 93.0 % 74-116 
1,1-Dichloroethene 36.53 50 73.1 % 51-141 
t Iuene 47.38 50 94.8 % 75-114 
pr ichIoroethene 49.48 50 99.0 % 72-114 

| MS Matrix Spike CLPVOAMS2 904488-1 05/03/1999 1142 

Parameter/Test Description QC Result QC Result True Value Orig Value Calc . Result * Limits 

Benzene 44.26 50 ND 88.5 % 67-130 
Chlorobenzene 47.11 50 ND 94.2 % 74-116 
1,1-Dichloroethene 35.50 50 ND 71.0 % 51-141 
Toluene 47.09 50 ND 94.2 % 75-114 
Trichloroethene 49.67 50 ND 99.3 % 72-114 

MSD Matrix Spike Duplicate CLPVOAMS2 904488-1 05/03/1999 1214 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 44.08 44.26 50 ND 88.2 % 67-130 
0.4 R 30 

Chlorobenzene 46.52 47.11 50 ND 93.0 % 74-116 
1.3 R 30 

1,1 -Dichloroethene 35.03 35.50 50 ND 70.1 % 51-141 1,1 -Dichloroethene 
1.3 R 30 

Toluene 46.99 47.09 50 ND 94.0 % 75-114 
0.2 R 30 

Trichloroethene 48.83 49.67 50 ND 97.7 % 72-114 
1.7 R 30 

Page 9 
* %=% REC, R=RPD, A=ABS Diff., D=% Diff. 

The analytical results, wantons ox interpretations eoniamed m tnis •eoon ar* oasao uoon in formation ano malarial supplied By in* client ior who** exclusive and confidential us* tms reoort nas Oeen made. The analytical lasurta. opin-ons or rterpreta tion* 

expressed represent tne Deal fuogmenl of Core Uooraionea. Core laboratories nowever. make* no warranty or reoreeentation. expres* or trnobed, of any type, ano expressly disclaims sam* at to Ine orodijctivrty. proper oo*r«iion* or profit*ttene*» ol 

any ox. gas. coal or otner rnrmrm. properly, weU or send m connection nvitn which such report rs used or raked uoon tor any reason wnataoever. This repon snail not be reproduced, m whole or «i pan, without the written approval ol Cor* Laboratories. 



C O R E LABORATORIES 

Q U A L I T Y 
Job Number.: 904489 

CONTROL R E S U L T S 
Report Date.: 05/10/99 

CUSTOMER: Marathon OU Company PROJECT: MOC - Midland Groundwater ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

: EPA 8260B : 39449 Analyst.. : weh 
Method Description. : Volatile Organic Compounds : ug/L 

MB Method Blank 05/04/1999 0924 

Parameter/Test Description QC Result 

o-Xylene ND 
1,2-Dichlorobenzene ND 
1,2,4-TrimethyIbenzene ND 
mip-Xylenes ND 
IsopropyIbenzene ND 
TrichIorofIuoromethane ND 
2-Chloroethylvinyl ether ND 
Acrolein ND 
D i chlorodi fluoromethane ND 
Dibromomethane ND 
Acrylonitrile ND 
1,4-Dichlorobenzene ND 
1,3-Dichlorobenzene ND 
a '•omobenzene ND 
fjv '.,3-Tri chl oropropane ND 
B1,1,2-Tetrachloroethane ND 
Ifert-Butyl methyl ether (MTBE) ND 
Acetone ND 
Benzene ND 
Bromodi chIoromethane ND 
Bromoform ND 
Bromomethane ND 
2-Butanone ND 
Carbon disulfide ND 
Carbon tetrachloride ND 
D i bromochIoromethane ND 
Chlorobenzene ND 
Chloroethane ND 
Chloroform ND 
Chloromethane ND 
1,1-Dichloroethane ND 
1,2-Dichloroethane ND 
1,1-Dichloroethene ND 
trans-1,2-Dichloroethene ND 
cis-1,2-Dichloroethene ND 
1,2-DichIoropropane ND 
cis-1,3-Dichloropropene ND 
t rans-1,3-D i chIoropropene ND 
Ethylbenzene ND 
2-Hexanone ND 
Methylene chloride ND 
4-Methyl-2-pentanone (MIBK) ND 
Styrene ND 
1,1,2,2-Tetrachloroethane ND 
Tetrachloroethene ND 
Toluene ND 
1,1,1 -Trichloroethane ND 
1,1,2-Trichloroethane ND 

ichIoroethene ND 
H i n y l acetate ND 

QC Result True Value Orig. Value Calc. Result * Limits 
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* %=% REC, R=RPD, A=ABS Diff., D=% Diff. 

The ariaNrttcal rasutts. rjoinion* or int*rwtiat»ons contained m this reoon art oased uoon informai-on ano material supoiiad by the chant tot wnosa excwsiv* ano contioentiet us* this teoon has Been maoe. The e^atyticel teaun*. ciovhton* ot interpretation* 

expressed represent ihe best ludornent ol Core Laboraiones. Cor* Laboratories, however, makes no warranty or ra presentation, express or imoeeo, ol anv type, ano expressly disc-aims sam* as to the oroducttvrtv. proper operations or provableness Ol 

any o». gas. coal or other mineral, property, wen or send in connection with wrwch Such reoort is used or relied uoon tor any reason whatsoever. Trus reoon Shan not be reprooucad. m whole or in part, without th* written approval of Core t-aooratone*. 



C O R E LABORATORIES 

Job Number.: 904489 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 05/10/99 

CUSTOMER: Marathon Oil Company PROJECT: MOC - Midland Groundwater ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

MB Method Blank 05/04/1999 0924 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Vinyl chloride 
Xylenes (total) 

ND 
ND 

LCS Laboratory Control Sample CLPV0AMS2 05/04/1999 0955 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 44.43 50 88.9 % 67-130 
Chlorobenzene 48.00 50 96.0 % 74-116 
1,1-Dichloroethene 33.53 50 67.1 X 51-141 
Toluene 48.24 50 96.5 X 75-114 
Trichloroethene 49.39 50 98.8 X 72-114 

MS Matrix Spike CLPV0AMS2 904489-3 05/04/1999 1159 

• 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

I .izene 151.86 50 106.68 90.4 X 67-130 
Chlorobenzene 46.55 50 ND 93.1 X 74-116 
,1-Dichloroethene 33.65 50 ND 67.3 X 51-141 

Toluene 48.42 50 1.07 94.7 X 75-114 
Trichloroethene 49.46 50 ND 98.9 X 72-114 

MSD Matrix Spike Duplicate CLPVOAMS2 904489-3 05/04/1999 1230 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 147.64 151.86 50 106.68 81.9 % 67-130 
2.8 R 30 

Chlorobenzene 46.50 46.55 50 ND 93.0 X 74-116 
0.1 R 30 

1,1-Dichloroethene 33.07 33.65 50 ND 66.1 % 51-141 
1.7 R 30 

Toluene 48.67 48.42 50 1.07 95.2 % 75-114 
0.5 R 30 

Trichloroethene 48.33 49.46 50 ND 96.7 X 72-114 
2.3 R 30 

EPA 8260B Batch : 39536 Analyst.. : weh 
Method Description. Volatile Organic Compounds Units : ug/L 

Analyst.. 

M8 Method Blank 05/05/1999 1003 

Parameter/Test Description 

Acrolein 
2-Chloroethylvinyl ether 
4-D i chIorobenzene 
3-Dichlorobenzene 

QC Result 

ND 
ND 
ND 
ND 

QC Result True Value Orig. Value Calc. Result * Limits 

Page 11 
%=% REC, R=RPD, A=ABS Diff., D=% Diff. 

Tha enaJylcu results, oocnwns or mterprereNoris crxitaineo m thrs raoon ara oasao uoon siformetion ana material suoolterl By tne cuenr tor wnose exclusive end contvjenriel use trxs reoon nas oeen made. Ine analytics, results, rxxnrons or morDrala twos 

expressed represent the Peat lodgment ot Cora Laooratonee. Cora Laooratonaa. however, mai.ee no werrentv or rerxeaontation. exprees or rmpneO. ol sny type, end exoresaly disclaims same as lo the proOuctrvity. proper ooererione or prptltebleness ol 

any oa. oss. coal or otner meverer. property, wet or sand ai conneclion wrrh wmen sucn repon nj used or rawed upon tor eny nospn wnetaoever. Trua reoon snefl noi pa rerxooucao. « wnote or vi Dart, wrinout rna written approval rx Core Laooretortea. 



C O R E LABORATORIES 

Q U A L I T Y CONTROL R E S U L T S 
Job Number.: 904489 Report Date.: 05/10/99 

CUSTOMER: Marathon Oil Company PROJECT: MOC - Midland Groundwater ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

MB Method Blank 05/05/1999 1003 

Parameter/Test Description QC Result 

1,2-Dichlorobenzene ND 
Trichtorofluoromethane ND 
Dichtorodifluoromethane ND 
Isopropylbenzene ND 
1,2,4-Trimethylbenzene ND 
o-Xylene ND 
m&p-Xylenes ND 
Dibromomethane ND 
Bromobenzene ND 
1,2,3-Trichloropropane ND 
1,1,1,2-Tetrachloroethane ND 
tert-Butyl methyl ether (MTBE) ND 
Acryloni t r i l e ND 
Acetone ND 
Benzene ND 
Bromodi chloromethane ND 
Bromoform ND 
Bromomethane ND 
k utanone ND 
W , bon disulfide ND 
Carbon tetrachloride ND 
Dibromochioromethane ND 
Chlorobenzene ND 
Chloroethane ND 
Chloroform ND 
Chloromethane ND 
1,1-Dichloroethane ND 
1,2-Dichloroethane ND 
1,1-Dichloroethene ND 
trans-1,2-Dichloroethene ND 
cis-1,2-Dichloroethene ND 
1,2-Dichloropropane ND 
cis-1,3-Dichloropropene ND 
trans-1,3-Dichloropropene ND 
Ethylbenzene ND 
2-Hexanone ND 
Methylene chloride ND 
4-Methyl-2-pentanone (MIBK) ND 
Styrene ND 
1,1,2,2-Tetrachloroethane ND 
Tetrachloroethene ND 
Toluene ND 
1,1,1 - Trichloroethane ND 
1,1,2-Trichloroethane ND 
Trichloroethene ND 
Vinyl acetate ND 
Vinyl chloride ND 
Xylenes (total) ND 

QC Result True Value Orig. Value Calc. Result * Limits 
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* %=% REC, R=RPD, A=ABS Diff., D=% Diff. 

The wrmfwai reaun*. a&rinr* w .nterpie\a..ons r-om*.n*o m th* repon are Onto uoon inttxmeiion ano malaria* suppaeO Dy the cttent tor whose exclusive and confxlential uaa thia reoort has been maoe. The analytical results, opinions or mteroreta tons 

expressed represent the best tuorjment of Core Laiwatones Core Laboratones. however, makes no warranty or reoreeantation, express or implied, of any type, and expreaaiy disdains same as to the orrxwctivrty. proper operations or proMaotenesa « 

any OM. gas. coal or other rrenerai, prooerty, wen or sano n conriection with which sucn report is used or retted upon tor eny reason wrwtsoever, This report shall not ba reproduced, si whole or m pan. without the written approval ot Cora Uttxxatone* 



CORE LABORATORIES 

Q U A L I T Y 
Job Number.: 904489 

C O N T R O L R E S U L T S 
Report Date.: 05/10/99 

CUSTOMER: Marathon Oft Ccflipany PROJECT: MOC - Midland Groundwater ATTN: Mr. Paul Peacock 

QC Type Descript ion Reag. Code Lab ID D i l u t i on Factor Date Time 

LCS Laboratory Control Sample CLPVOAMS2 05/05/1999 1034 

Parameter/Test Description QC Result QC Result True Value Or ig . Value Calc. Result * Limits 

Benzene 43.34 50 86.7 X 67-130 
Chlorobenzene 47.79 50 95.6 X 74-116 
1,1-Dichloroethene 30.33 50 60.7 X 51-141 
Toluene 46.42 50 92.8 X 75-114 
Trichloroethene 48.23 50 96.5 X 72-114 

MS Matrix Spike CLPVOAMS2 05/05/1999 1238 

Parameter/Test Description QC Result QC Result True Value Or ig. Value Calc. Result * Limits 

Benzene 42.94 50 ND 85.9 X 67-130 
Chlorobenzene 47.64 50 ND 95.3 X 74-116 
1,1-Dichloroethene 30.28 50 ND 60.6 X 51-141 
Toluene 46.45 50 ND 92.9 X 75-114 
Trichloroethene 47.34 50 NO 94.7 X 72-114 

tl H S 0 Matrix Spike Duplicate CLPVOAMS2 904639-2 05/05/1999 1309 

Parameter/Test Description QC Result QC Result True Value Orig Value Calc. Result * Limits 

Benzene 43.61 43.61 50 ND 87.2 X 67-130 
0.0 R 30 

Chlorobenzene 47.74 47.74 50 ND 95.5 X 74-116 
0.0 R 30 

1,1-Dichloroethene 30.28 30.28 50 ND 60.6 X 51-141 
0.0 R 30 

Toluene 47.29 47.29 50 ND 94.6 % 75-114 
O.C R 30 

Trichloroethene 48.01 48.01 50 ND 96.0 X 72-114 
0.0 R 30 
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* X-X REC, R=RPD, A=ABS D i f f . , D=% D i f f . 

Tha anaMica. results, contort! or koterpraiationa rasntanad m irxa raoort ara Ossea upon «rormat_on and mai a n * t u o W M by tna Want tor wnose excKta-va ana confidential uaa thrs raoort haa baan maoa. Tna enakyttca. rasufta, oortona or i.tarpreta ttons 

expressed represent rna oast turjHjmeni of Cora L a c t o n e s Core Laboratories, rtowever. maKes no warranty or representation, exoreaa or tmr*eO. of any type, ano express* Ctocia*ms tame as to me pfoOxarvrty, proper ooeratma or proftaMrteaa of 

any ox. oas. coa. or otner mineral, property, weti or sanrj m ayvtecton with when such reoort Is usea or reueO upon for any reason wheteoaver This reoort maf not oe rerjrorjuceO. m whole or m pan. wrthout the wntten eporovW ot Core Latttxawrtea. 



C O R E LABORATORIES 

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 904489 Report Date.: 05/10/99 

CUSTOMER: Marathon Oi l Company PROJECT: MOC - Midland Groundwater ATTN: Mr. Paul Peacock 

Method . . : Vo la t i l e Organic Compounds . . . : 39369 
. . : 826TCL 

Surrogate Units 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID Matrix QC Type D i I u t i on Result True Value Percent Recovery l im i t s Flag Date Time 

MB 50.82 50.00 101.6 76-120 05/03/1999 1009 
LCS 51.23 50.00 102.5 76-120 05/03/1999 1040 

904488-1 51.45 50.00 102.9 76-120 05/03/1999 1111 
904488-1 MS 51.03 50.00 102.1 76-120 05/03/1999 1142 
904488-1 MSD 50.93 50.00 101.9 76-120 05/03/1999 1214 
904337-21 5 52.18 50.00 104.4 76-120 05/03/1999 1245 
904489-2 51.43 50.00 102.9 76-120 05/03/1999 1316 
904489-4 52.22 50.00 104.4 76-120 05/03/1999 1347 
904417-2 250 50.52 50.00 101.0 76-120 05/03/1999 1521 
904503-1 200 50.28 50.00 100.6 76-120 05/03/1999 1553 
904527-1 200 50.32 50.00 100.6 76-120 05/03/1999 1623 
904536-1 200 50.19 50.00 100.4 76-120 05/03/1999 1654 

14305-1 Solid 120000 49.62 50.00 99.2 78-122 05/03/1999 1726 
J4570-1 200 50.36 50.00 100.7 76-120 05/03/1999 1931 

Surrogate Units 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type D i lu t i on Result True Value Percent Recovery Limi ts Flag Date Time 

MB 49.36 50.00 98.7 85-115 05/03/1999 1009 
LCS 50.20 50.00 100.4 85-115 05/03/1999 1040 

904488-1 49.48 50.00 99.0 85-115 05/03/1999 1111 
904488-1 MS 49.58 50.00 99.2 85-115 05/03/1999 1142 
904488-1 MSD 49.93 50.00 99.9 85-115 05/03/1999 1214 
904337-21 5 49.60 50.00 99.2 85-115 05/03/1999 1245 
904489-2 49.69 50.00 99.4 85-115 05/03/1999 1316 
904489-4 50.60 50.00 101.2 85-115 05/03/1999 1347 
904417-2 250 49.50 50.00 99.0 85-115 05/03/1999 1521 
904503-1 200 50.15 50.00 100.3 85-115 05/03/1999 1553 
904527-1 200 50.72 50.00 101.4 85-115 05/03/1999 1623 
904536-1 200 49.95 50.00 99.9 85-115 05/03/1999 1654 
904305-1 Sol id 120000 50.19 50.00 100.4 74-121 05/03/1999 1726 
904570-1 200 49.98 50.00 100.0 85-115 05/03/1999 1931 

Surrogate Units 

Toluene-d8 ug/L 

Lab ID Matrix QC Type D i lu t ion Result True Value Percent Recovery Limits Flag Date Time 

MB 51.21 50.00 102.4 85-112 05/03/1999 1009 
LCS 51.16 50.00 102.3 85-112 05/03/1999 1040 
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The analytical results ooiraons fx rnteroreteliona conlameo n this report ar* oaaerj upon mrrxmatrrxr and material euoowed by me clierrl tar wnoee excusrve and crxiMentie) use this raoort nes been mad*. The analytical reauit*. oorrvona or nlerrxeta liona 
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any oe. gaa. coal rx other mineral, property, wen or send at oxtnectirxi with which auch report ra used or reHed upon tor eny reason wnatsoever. This reoon that not be rerxrxJuced. in whole br« pan, without me wrrtten eorxovel of Cora Leporatonaa. 



C O R E L A B O R A T O R I E S 

Job Number.: 904489 
S U R R O G A T E R E C O V E R I E S R E P O R T 

Report Date.: 05/10/99 

CUSTOMER: Marathon O i l Company PROJECT: MOC - Midland Groundwater ATTN: Mr. Paul Peacock 

Surrogate Units 

Toluene-d8 ug/L 

Lab 10 Matrix QC Type D i lu t i on Result True Value Percent Recovery Limits Flag Date Time 

904488-1 51.06 50.00 102.1 85-112 05/03/1999 1111 
904488-1 MS 50.87 50.00 101.7 85-112 05/03/1999 1142 
904488-1 MSD 50.65 50.00 101.3 85-112 05/03/1999 1214 
904337-21 5 50.78 50.00 101.6 85-112 05/03/1999 1245 
904489-2 54.11 50.00 108.2 85-112 05/03/1999 1316 
904489-4 53.22 50.00 106.4 85-112 05/03/1999 1347 
904417-2 250 51.00 50.00 102.0 85-112 05/03/1999 1521 
904503-1 200 50.80 50.00 101.6 85-112 05/03/1999 1553 
904527-1 200 50.62 50.00 101.2 85-112 05/03/1999 1623 
P04536-1 200 51.03 50.00 102.1 85-112 05/03/1999 1654 
904305-1 Sol id 120000 50.79 50.00 101.6 87-109 05/03/1999 1726 
904570-1 200 51.15 50.00 102.3 85-112 05/03/1999 1931 

Method • 39449 
Method Code : 826TCL 

Surrogate Ijt i i l i ' i i ip 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID Matrix QC Type Di lu t ion Result True Value Percent Recovery Limits Flag Date Time 

MB 49.97 50.00 99.9 76-120 05/04/1999 0924 
LCS 50.03 50.00 100.1 76-120 05/04/1999 0955 

904489-1 51.05 50.00 102.1 76-120 05/04/1999 1026 
904489-3 MS 52.38 50.00 104.8 76-120 05/04/1999 1159 
904489-3 MSD 50.88 50.00 101.8 76-120 05/04/1999 1230 
904305-2 Sol id 20000 49.29 50.00 98.6 78-122 05/04/1999 1333 
904305-3 Sol id 3000 48.87 50.00 97.7 78-122 05/04/1999 1506 
904643-1 200 49.99 50.00 100.0 76-120 05/04/1999 1639 

Surrogate Units 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type D i lu t ion Result True Value Percent Recovery Limits Flag Date Time 

MB 50.14 50.00 100.3 85-115 05/04/1999 0924 
LCS 50.49 50.00 101.0 85-115 05/04/1999 0955 

904489-1 51.07 50.00 102.1 85-115 05/04/1999 1026 
904489-3 MS 49.49 50.00 99.0 85-115 05/04/1999 1159 
904489-3 MSD 50.31 50.00 100.6 85-115 05/04/1999 1230 
904305-2 Sol id 20000 50.23 50.00 100.5 74-121 05/04/1999 1333 
904305-3 Sol id 3000 50.83 50.00 101.7 74-121 05/04/1999 1506 
904643-1 200 50.50 50.00 101.0 85-115 05/04/1999 1639 
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The ertervticeJ results, oormsn* or interrelations contained m this reoon are oaseo uoon tnlontuitton ana rnaien*, succeed By the r*ent tor whose exclusive ana conrVoentist uae true reoon haa been made. The ana*yttcel results. ocanwna or rwerprete tuns 

expressed represent the Oeat wrJpment ol Core Laooratones. Core Laboratories, however, makes no werrsnry or representation, express or tmohed, Of any typo, and expressly rjisciotms same as to the ryodiictlvfty, proper operations or porrtattenesa of 

any tM, oas. cost or other mineral, property, weU or seno tn amneetjon with which such reoort la used or relied uoon tor any reason whetsoaver. m * reoort she* not oe reprorAicaa. m wnole or tn pert, without the written approval of Core Lar»nrtOnes. 



C O R E LABORATORIES 

Job Number.: 904489 
S U R R O G A T E R E C O V E R I E S R E P O R T 

Report Date.: 05/10/99 

CUSTOMER: Marathon Oi l Company PROJECT: MOC - Midland Groundwater ATTN: Mr. Paul Peacock 

Surrogate Units 

Toluene-d8 ug/L 

Lab ID Matrix QC Type D i lu t ion Result True Value Percent Recovery Limits Flag Date Time 

MB 50.63 50.00 101.3 85-112 05/04/1999 0924 
LCS 50.49 50.00 101.0 85-112 05/04/1999 0955 

904489-1 53.48 50.00 107.0 85-112 05/04/1999 1026 
904489-3 MS 54.59 50.00 109.2 85-112 05/04/1999 1159 
904489-3 MSD 54.02 50.00 108.0 85-112 05/04/1999 1230 
904305-2 Sol id 20000 51.30 50.00 102.6 87-109 05/04/1999 1333 
904305-3 Sol id 3000 51.04 50.00 102.1 87-109 05/04/1999 1506 
904643-1 200 51.88 50.00 103.8 85-112 05/04/1999 1639 

Method 
Method 

. . : Vo la t i l e Organic Compounds 

. . : 826TCL Analyst. 
. : 39536 

Surrogate Units 

k 1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID Matrix QC Type D i lu t ion Result True Value Percent Recovery Limits Flag Date Time 

MB 51.12 50.00 102.2 76-120 05/05/1999 1003 
LCS 49.82 50.00 99.6 76-120 05/05/1999 1034 

904489-3 49.73 50.00 99.5 76-120 05/05/1999 1105 
904305-4 Sol id 300 47.08 50.00 94.2 78-122 05/05/1999 1136 
904639-2 MS 49.77 50.00 99.5 76-120 05/05/1999 1238 
904639-2 MSD 50.23 50.00 100.5 76-120 05/05/1999 1309 
904639-2 51.06 50.00 102.1 76-120 05/05/1999 1522 
904703-1 200 49.77 50.00 99.5 76-120 05/05/1999 1624 
904713-1 51.83 50.00 103.7 76-120 05/05/1999 1655 
904707-2 50.84 50.00 101.7 76-120 05/05/1999 1726 
904711-2 5 50.65 50.00 101.3 76-120 05/05/1999 1757 
904712-2 5 50.79 50.00 101.6 76-120 05/05/1999 1828 
904707-1 10 49.86 50.00 99.7 76-120 05/05/1999 1859 

Surrogate 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type Di lu t ion Result True Value Percent Recovery Limits Flag Date Time 

MB 50.99 50.00 102.0 85-115 05/05/1999 1003 
LCS 50.47 50.00 100.9 85-115 05/05/1999 1034 

904489-3 50.38 50.00 100.8 85-115 05/05/1999 1105 
904305-4 Sol id 300 50.76 50.00 101.5 74-121 05/05/1999 1136 
904639-2 MS 49.78 50.00 99.6 85-115 05/05/1999 1238 
904639-2 MSD 49.58 50.00 99.2 85-115 05/05/1999 1309 
904639-2 49.37 50.00 98.7 85-115 05/05/1999 1522 

k 904703-1 200 49.10 50.00 98.2 85-115 05/05/1999 1624 
§904713-1 49.94 50.00 99.9 85-115 05/05/1999 1655 
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Tha anatvt**. raautn. o w r o r * DM vamx#»*x<» conisineo ai lhis teoon ara based uoon mtorrriation ano mater * auooweO by tha CBani tor whose exclusive ana conrtOefitiai use this reoort has been maoe The analytical results, coinwns or mtavorau worts 

expressed reoresem the best rudgrrtant ol Core Latwatone* Core laboratories, however, makes no warranty or rerxeaentatkon. express or Implied, ot eny type, and expressly fflsctavms same es to the ororjucnvrty. Proper rxiaratiorts or protltabteneaa ol 

any oe. gas. coal or other mewal. rxopeny. wen or sand ei connection with which sucn report is used or rekea upon tor eny reason wnatsoever. This reoort shal not be reorodoced, In whole or in perl, wrthcut tne written approval ot Cor* L*Ocxaton*s 



C O R E LABORAT O RIE S 

Job Number.: 904489 
S U R R O G A T E R E C O V E R I E S R E P O R T 

Report Date. : 05/10/99 

CUSTOMER: Marathon O i l Company PROJECT: MOC - Midland Groundwater ATTN: Mr.. Paul Peacock 

Surrogate Units 

BFB (Surrogate) ug/L 

lab ID Matrix QC Type D i l u t i on Result True Value Percent Recovery Limits Flag Date Time 

904707-2 49.17 50.00 98.3 85-115 05/05/1999 1726 
904711-2 5 48.67 50.00 97.3 85-115 05/05/1999 1757 
904712-2 5 50.22 50.00 100.4 85-115 05/05/1999 1828 
904707-1 10 49.74 50.00 99.5 85-115 05/05/1999 1859 

•Surrogate .;t::f:!̂
:':uriits;:y. •"::' V'i ; 

Toluene-d8 ug/L 

Lab ID Matrix QC Type Di lu t ion Result True Value Percent Recovery Limits Flag Date Time 

MB 50.98 50.00 102.0 85-112 05/05/1999 1003 
LCS 50.42 50.00 100.8 85-112 05/05/1999 1034 

904489-3 52.48 50.00 105.0 85-112 05/05/1999 1105 
k 04305-4 Sol id 300 50.91 50.00 101.8 87-109 05/05/1999 1136 
1904639-2 MS 50.63 50.00 101.3 85-112 05/05/1999 1238 

r 904639-2 MSD 51.21 50.00 102.4 85-112 05/05/1999 1309 
904639-2 50.44 50.00 100.9 85-112 05/05/1999 1522 
904703-1 200 50.13 50.00 100.3 85-112 05/05/1999 1624 
904713-1 50.59 50.00 101.2 85-112 05/05/1999 1655 
904707-2 50.18 50.00 100.4 85-112 05/05/1999 1726 
904711-2 5 50.30 50.00 100.6 85-112 05/05/1999 1757 
904712-2 5 49.93 50.00 99.9 85-112 05/05/1999 1828 
904707-1 10 50.29 50.00 100.6 85-112 05/05/1999 1859 
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Tha enaiyteai resulti. opnwns or tuerpret aliens conieined m tins w o r t are baaed uoon information arm material tupohed Dy tne client tor wnose exclusive eno confidential use tms reoon nas been maoe. The anaiyt-=ai results, reunions or interrelations 

axoressed reorasent th * oest fudgment of Cor* Uorxatone*. Cor* laboratories. rKrwever. max** no warranty rx representation, express or imolied, of any type, and expressly disclaim* asm* ts ip the proouctrvity, proper operstions or protiteOteneu of 

any tM, oas, coal or othar rreneral, property. weU or tend <r, conrvecuon with wrsch auch reoort i t used or r e * * * upon tor eny reason whatsoever. This report shaft not o* .*oroOuceo. m whoV* Ot n part, without tha written a c c oval ol Cor* l^t>w*lon*» 



CORE LABORATORIES 

Q U A L I T Y ASSURANCE FOOTER 

METHOD REFERENCES 

(1) EPA SW-846, Test Methods for Evaluating Solid Waste, Third Edition, September 1986, July 1992, and September 1994 updati 
(2) Standard Methods for the Examination of Water and Wastewater, 18th Edition, 1992 
(3) EPA 600/4-79-020, Methods of Chemical Analysis for Waters and Wastes, March 1983 
(4) Federal Register, Friday, October 26, 1984 (40 CFR Part 136) 
(5) American Society for Testing and Materials, Volumes 5.01, 5.02, 5.03, 199?. 
(6) EPA 600/4-89-001, Short-term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to Fresh 

Water Organises 
(7) EPA 600/4-90-027, Methods for Measuring the Acute Toxicity of Effluent and Receiving Waters to Fresh Water and Marine 

Organisms, Fourth Edition 

COMMENTS 

AU methods of chemical analysis have a statistical uncertainty associated with vhe results. Unless otherwise indicated, 
the data in this report are within the limits of uncertainty as specified in tne referenced method. Quality caitrol 
acceptance criteria are based either on actual laboratory performance or on limits specified in the referenced methcii. 
The date and time of analysis indicated on the QA report may not reflect the actual time of analysis fo.* QC samples. All data 
reported on an "as received" basis unless otherwise indicated. Data reported in the QA report may be lower than samr<\.i» data 
due to dilution of samples into the calibration range of the analysis, f ample concentrations for solid sampler, are ct leu lated 
on an as receive-i (wet) basis. Unless otherwise indicated, volatiles by gas chromatography (GC) are reported from a single 
column. Volatiles analyses by GC on low level soil extractions are conducted at room ten.perature. 

FLAGS, FOOTNOTES, AND ABBREVIATIONS (as needed) 

NA = Not analyzed N.I. = Not Ignitable 
N/A = Not applicable S.I. = Sustains Ignition 
ug/L = Micrograms per lit e r I(NS) = Ignites, but does not Sustain Ignition 
rag/L = Milligrams per lit e r RPD = Relative Percent Difference 
ND = Not detected at a value greater than the reporting limit 
NC = Not calculable due to values lower than the detection limit 
(a) = Surrogate recoveries were outside acceptable ranges due to matrix effects. 
(b) = Surrogate recoveries were not calculated due to dilution of the sample below the detectable range for the surroga.s. 
(c) = Matrix spike recoveries were outside acceptable ranges due tc matrix effects. »»• 
(d) -• Relative Percent Difference (RPD) for duplicate analysis outside acceptance limits due to actual differences in 

the sample matrix. 
(e) = The limit listed for flammability indicates the upper limit for the test. Samples are not tested at temperatures 

above 140 Fahrenheit since only samples which w i l l sustain ignition at temperatures below V-0 are considered 
flammable. 

(f) = Results for this hydrocarbon range did not match a typical hydrocarbon pattern. Result.? were quantified usinr, s 
diesel standard, however, the hydrocarbon pattern did not match a diesel pattern. 

(g) = Results for this hydrocarbon range did not match a typical hydrocarbon pattern. Results were quantified using a 
gasoline standard, however, the hydrocarbon pattern did not match a gasoline pattern. 

(h) = High dilution due to matrix effects 

QC SAMPLE IDENTIFICATIONS SUBCONTRACTED LABORATORY LOCATIONS 

MB Method Blank SB = Storage Blank Core Laboratories: Aurora, Colorado *AU 
RB = Reagent Blank -IS = Matrix Spike Casper, Wyoming *CA 
ICB I n i t i a l Calibration Blanlc MSD = Matrix Spike Duplicate Corpus Christi, Texas *cc 
CCB = Continuing Calibration Elank MD Matrix Duplicate Edison, New Jersey *ED 
CS = Calibration Standard BS = Blank Spike Houston, Texas (Env) *HE 
ICB = I n i t i a l Calibration SS = Surrogate Spike Houston, Texas (Pet) *HP 

Verification LCS = Laboratory Control Indianapolis, Indiana *IN 
CCV Continuing Calibration Standard Lake Charles, Louisiana *LC 

Verification RS Reference Standard Long Beach, California 
Tampa, Florida 
Valparaiso, Indiana 

*LB 
*TP 
*VP 

Aquatic Testing Laboratories: 
Ventura, California *AT 

2400 Cumberland Drive 
Rev. 24 /usr /mat t / logs j i jo rms/ footer .wp 6/25/96 V a l p a r a i s o , I N 4 6 3 8 3 



jjsckl Job Sample Receipt Checklist Report 
04/30/99 

V2 

: 904489 Location.: 57211 Customer Job ID : Job Check List Date.: 04/30/99 
Ipa Project Number. : 96000703 Project Description.: HOC - Midland Groundwater 

: Marathon Oil Company Contact.: Mr. Paul Peacock 

Job Check List Date.: 04/30/99 
Ipa 

Questions ? (Y/N) Comments 

Chain-of-Custody Present? Y 

Custody seal on shipping container? Y 

. . . I f "yes", custody seal intact? Y 

Custody seals on sample containers? 

. . . I f "yes", custody seal intact? 

Samples chilled? Y 

Temperature of cooler acceptable? (4 deg C +/- 2). RECEIVED ON ICE 

Samples received intact (good condition)? Y 

volatile samples acceptable? (no headspace) Y 

Correct containers used? Y 

Adequate sample volume provided? Y 

Samples preserved correctly? Y 

Samples received within holding-time? Y 

Agreement between COC and sample labels? Y 

Additional 

Comments. 

Sample Custodian Signature. 2 
Page 1 
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C O R E LABORATORIES 

ANALYTICAL REPORT 
JOB NUMBER: 905818 

Prepared F o r : 

Marathon O i l Company 
125 West M i s s o u r i S t r e e t 

P . O . Box 552 
Midland, TX 79702-0552 

A t t e n t i o n : Mr. Paul Peacock 

Date: 06 /04 /99 

S i g n a t u r e 
Date 

Name: Les A r n o l d 
24 00 Cumberland D r i v e 

T i t l e : L a b o r a t o r y Manager V a l p a r a i s o , I N 46383 

PHONE: 219-464-2389 
F A X . . : 219-462-2953 

MCR 

Jl'*l 03 1999 

femronmental & Satv 
Tr* analytical results, opinion* or interpretations conia.nea m this reoon are Dasad ,.non ^ t r v m - . « , , „ , 

aoon oaaao upon a , , o n r * . n m »» , n . c n , « , » « o , . . . c s v . ann con,,,*™,., „ „ , „ , . r r a „ „ , , „ « , T „ . „ W 1 C „ „ 

xomjaao rapre*mi ine neal «x)omoni ol Corn Laboiaionea C o i . Laoo,e,on.s m ™ , ~ „ , 
an, „ oa. o o . o, i n - i " ™ " " " " " " " " ° " a ™ ' " » » » » " » » « • » • ' « — » « 
any ort. gas. coal or otner mineral, property, well or sana m conna^iinn ^.^n . . ^ 

P ~ , no con™* , . * , «,,„ « n , „ , s u c „ , c „ , , . „ o n .nai .oavai . r m . . .pon , „ . , no, o . -ecobuceo. ,n . n o - o, a, o „ . „ , noo , „ ^ o . « ol Co, , u b - . , ^ . 



C O R E L A B O R A T O R I E S 

S A M P L E I N F O R M A T I O N 
Date: 06/04/99 

Project Number : 96000651 
Customer Project ID : INDIAN BASIN 
Project Descript ion : Marathon Oi l Co. 

Job Number.: 905818 
Customer...: Marathon O i l Company 
At tn : Mr. Paul Peacock 

Midland, Tx 

Laboratory 
Sample ID 

Customer 
Sample ID 

Sample 
Matrix 

Date 
Sampled 

Time 
Sampled 

Date 
Received 

Time 
Received 

905818-1 

905818-2 

905818-3 

905818-4 

WEST STRIPPER INFLUENT 

WEST STRIPPER EFFLUENT 

EAST STRIPPER INFLUENT 

EAST STRIPPER EFFLUENT 

Water 

Water 

Water 

Water 

05/28/1999 

05/28/1999 

05/28/1999 

05/28/1999 

08:35 

08:48 

09:01 

09:14 

06/01/1999 

06/01/1999 

06/01/1999 

06/01/1999 

09:29 

09:29 

09:29 

09:29 
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The an.iyiica, , . * , „ . o p ™ ™ „ conie.nad ,„ m „ , m „ „ , oaaeo uoon miormaiion ooo rrv,,en. a o o * * , 0 , , n . c » n , 

raorosoni i n . Pasi ruocmoni ol Core Laooraionaa Core laoor.iories. nowever. 

lor wnoa. . . cms , , , aoo comow,™ „ „ , „ s r t a o r l ^ ^ m a „ T n , , n m l K . „ | e s u l J 0 < m o r a ^ ^ 

any OII. gaa. coal o * mineral, prooarry, well or eana r 

mane, no -enemy or raoreaamalK)n. e.pnaaa or imolieo. ol an , l yp , ano o«o,e.ar, o, 

c o n n * ™ „ m .men , „cn repon , . oser, p, « « , ooon (or en , , „ a o n wna,ao»,.,, Tm, ,,«,„ „ , , M . .coooceo. 

isciaims same as 10 ine productivity, proper operations or profitabienesa ot 

w 1 X 1 1 8 0 1 m Part- wtthout ine written approval of Core Laboratories. 



C O R E LABORATORIES 

Job Number: 905818 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 06/04/99 

CUSTOMER: Marathon O i l Company ft?;':PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: WEST STRIPPER INFLUENT 
Date Sampled : 05/28/1999 
Time Sampled : 08:35 
Sample Matrix : Water 

Laboratory Sample ID: 905818-1 
Date Received : 06/01/1999 
Time Received : 09:29 

TEST METHOO PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS OATE TECH 

SW-846 3510B 

EPA 8015B 

EPA 8015B 

EPA 8260B 

Sep-Funnel Extract ion for DRO 
Separatory Funnel L iq /L iq Extract ion 

Nonhalogenated Organics using GC/FID 
Diesel Range Organics 

Nonhalogenated Organics using GC/FID 
Gasoline Range Organics 

Vo la t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 
Hexane 

Complete 

0.66 

5.6 

ND 
ND 
ND 
<10 

46 

0.25 

0.50 

5 
5 
5 

10 
5 

b j l 

mg/L 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

06/02/99 

06/02/99 

06/02/99 r jm 

r jm 

06/03/99 
06/03/99 
06/03/99 
06/03/99 
06/02/99 

weh 
weh 
weh 
weh 
r jm 
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the enarnicai results, otamons oc interpretations contaateo KI this teoon v e Daseo uoon mlormauem ano material suootiea ov Ine cneni ior wnose e.ciusrve ano corvrioeniial uae lhis raoon nas Been maoe. The analytical resulia. ootmona or ^rterorore tons 

sioreaseo reoreseni the oest loooment ol Core Laooratones. Core Lsooratoras. nowever. maKes no warranty or reoresentetKXV e.presa or imolieo, o' any typo, eno expreaaJV declaims seme aa lo ine oroaucumiy, omoer operenona or rxorilebleneea ol 

any ol. oas. coal or otner mineral, propenv. we» or sano <n connection with wnich sucn leoort is usao or raneo upon lor any reason wnatsoever. This reoon enaJI not Pe reoroouceo. ai wnole or »i pari, without ine wnrien aooroval 01 Cora Lanoretonee. 



C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 905818 Date: 06/04/99 

CUSTOMER: Marathon OU Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: WEST STRIPPER EFFLUENT 
Date Sampled : 05/28/1999 
Time Sampled : 08:48 
Sample Matrix : Water 

Laboratory Sample ID: 905818-2 
Date Received : 06/01/1999 
Time Received : 09:29 

SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

Complete 

0.64 

1.4 

ND 
ND 
ND 
ND 
ND 

0.25 

0.50 

5 
5 
5 

10 
5 

mg/L 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 

06/02/99 

06/02/99 

06/02/99 

06/03/99 
06/03/99 
06/03/99 
06/03/99 

b j l 

r jm 

r jm 

weh 
weh 
weh 
weh 

ug/L 06/02/99 r jm 

TEST METHOO PARAMETER/TEST DESCRIPTION 

SW-846 3510B Sep-Funnel Extract ion fo r DRO 
Separatory Funnel L iq /L iq Extract ion 

EPA 8015B Nonhalogenated Organics using GC/FIO 
Diesel Range Organics 

EPA 8015B Nonhalogenated Organics using GC/FID 
Gasoline Range Organics 

EPA 8260B Vo la t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 
Hexane 
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The ana.yt.cai results, opinions ot inietpfeiaivons coniameo tn ttvs reoon ate Oasao upon »Morrnai>on and m»enal aupoheo by ine diem Ity wnose exclusive ano cont.oeni.ai use tms recort has been maOe. The anaiyincai resutts. opinions ot mterpreia wins 

exoresseo feoreaeni ihe best tudgment ot Core Laboratories. Core Laboratories, nowever, makes no warranty or reoresentation. express or implied, ot anv type, ana expressly disclaims same as to ine oroauctivity. prooer ooeraiions c orohtaoteness ol 

any on. gas. coal or other mineral, property, wen or sand m connection wiin which sucn report is used or retied upon tor any reason whatsoever. Tnis reoon tnan not De reproduced, m wnole or in pan. without the written approval ot Core Laboratories. 



C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 905818 Date: 06/04/99 

CUSTOMER: Marathon O i l Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: EAST STRIPPER INFLUENT 
Date Sampled : 05/28/1999 
Time Sampled : 09:01 
Sample Matrix : Water 

Laboratory Sample ID: 905818-3 
Date Received : 06/01/1999 
Time Received : 09:29 

SAMPLE RESULT REPORTING LIMIT UNITS OATE TECH 

Complete 

<5 
ND 
ND 

1.0 

8.2 

20 
91 

0.25 

0.50 

5 
5 
5 

10 
5 

mg/L 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

06/02/99 

06/02/99 

b j l 

r jm 

06/02/99 r jm 

06/03/99 
06/03/99 
06/03/99 
06/03/99 
06/02/99 

weh 
weh 
weh 
weh 
r jm 

TEST METHOD 

SW-846 3510B 

EPA 8015B 

EPA 8015B 

EPA 8260B 

PARAMETER/TEST DESCRIPTION 

Sep-Funnel Extract ion for DRO 
Separatory Funnel L iq /L iq Extract ion 

Nonhalogenated Organics using GC/FID 
Diesel Range Organics 

Nonhalogenated Organics using GC/FID 
Gasoline Range Organics 

Vo la t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 
Hexane 

Page 4 

Tne erWyiictu result*. oc*r"On» or cneioretaiiort* contained m thu reoort are cased uoon intormatw ana material vjootted By the Went 1OI wnose exclusive ano conitoentval use this reoort has been maOe. The anatvtical tesutts. opir»oni or interpreta t « r * 

expressed represent the oest ludomeni ot Cora Laboratories. Core Laooratones. however, makes no warranty or representation, express or implied, ot any type, ano exorassry disclaims same as to tne productivity, proper operations or protitaoieness ol 

anv on. oas. coal or other mineral, property, well or sano in connection with which such reoon is used or rened upon tor any reason whatsoever. This repon snail not Oe reproduced, in whole or in pan. without tne written approval ol Cora Laboratories. 



C O R E LABORATORIES 

Job Number: 905818 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 06/04/99 

CUSTOMER: Marathon OU Company PROJECT: INDIAN BASIN 

Customer Sample ID: EAST STRIPPER EFFLUENT 
Date Sampled : 05/28/1999 
Time Sampled : 09:14 
Sample Matrix : Water 

ATTN: Mr. Paul Peacock 

Laboratory Sample ID: 905818-4 
Date Received : 06/01/1999 
Time Received : 09:29 

TEST METHOO 

SW-846 3510B 

EPA 8015B 

EPA 8015B 

EPA 8260B 

PARAMETER/TEST DESCRIPTION 

Sep-Funnel Extract ion fo r DRO 
Separatory Funnel L iq /L iq Extract ion 

Nonhalogenated Organics using GC/FID 
Diesel Range Organics 

Nonhalogenated Organics using GC/FID 
Gasoline Range Organics 

Vo la t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 
Hexane 

SAMPLE RESULT 

Complete 

0.26 

1.6 

ND 
ND 
ND 
ND 

REPORTING LIMIT 

0.25 

0.50 

5 
5 
5 

10 
5 

UNITS 

Page 5 

mg/L 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

DATE 

06/02/99 

06/02/99 

06/02/99 

06/03/99 
06/03/99 
06/03/99 
06/03/99 
06/02/99 

TECH 

b j l 

r jm 

r jm 

weh 
weh 
weh 
weh 
rjm 

The enslytcal resorts, oomrons of MeroreletKjfis conlameo ir _ 

leoe The anerytcal results, opinions or mterDrolo lions 
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C O R E L A B O R A T O R I E S 

Q U A L I T Y CONTROL R E S U L T S 
Job Number.: 905818 Report Date.: 06/04/99 

CUSTOMERt Marathon Oil Company PROJECT : Marathon OiI Co. , Midland, Tx ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

Test Method : EPA 8015B Batch : 41035 Analvst : rim 
Method Descrintion.: Nonhaloaenated Oraanics usina GC/FID Units : mg/L 

LCS Laboratory Control Sample OROSTD 06/02/1999 0Q00 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Diesel Range Organics 312.52 500 62.5 X 50-150 

MB Method Blank 06702/1999 0000 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Diesel Range Organics ND 

MS Matrix Spike OROSTD 905818-1 06/02/1999 0000 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

•f. -.el Range Organics 407.75 500 131.48 55.3 X 50-150 

MSD Matrix Spike Duplicate OROSTD 905818-1 06/02/1999 0000 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Diesel Range Organics 529.41 407.75 500 131.48 79.6 X 50-150 
26.0 R 20 

Batch... : 41038 Analyst...: rjm 
Method Description.: Nonhalogenated Organics using GC/FID Units.. 

LCS Laboratory Control Sample 06/02/1999 0000 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Gasoline Range Organics 5.02 5.0 100.4 X 70-130 

MB Method Blank 06/02/1999 0000 

Parameter/Test Description 

Gasoline Range Organics 

QC Result 

ND 

QC Result True Value Orig. Value Calc. Result * Limits 

Page 6 
* X=X REC, R=RPD, A=ABS Diff., D=X Diff. 

The analytical results, otarttons or rrteroretat-ona coniainerJ m trua report are paseo upon information and mai e n * supplied bv tne Went tor wnose exclusive ano confidential use Ihu report has Oeen made. The analytical results, opinions or -nlerpreta ttons 

expressed represent the Desi rurJoment ol Core Laboraiones. Core Laboratories, however, makes no warranty or representetion, express ry implied, ol sny type, and expressly O-sclems same as to Ihe prochjctrvrty. proper operations or prohlaoieness Ol 

any px. gas. coal or other mineral, property, well or sand conneciion with which such repon is useo or ratted upon lor any reason whatsoever This report snail not be reproduced, m whole or wt pan. without the written approval ol Core Laboratories. 



C O R E LABORATORIES 

Q U A L I T Y 
Job Number.: 905818 

CONTROL R E S U L T S 
Report Date.: 06/04/99 

CUSTOMER: Marathon Oft Company PROJECT: Marathon OiI Co., Midland, Tx ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

MS Matrix Spike GROSTD 905818-4 06/02/1999 0000 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Gasoline Range Organics 5.06 5.0 1.60 69.2 % 70-130 

MSO Matrix Spike Duplicate GROSTD 905818-4 06/02/1999 0000 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Gasoline Range Organics 4.88 5.06 5.0 1.60 65.6 % 70-130 
3.6 R 20 

EPA 8260B : 41113 Analyst... : weh 
Method Description.: Volatile Organic Compounds : ug/L 

Analyst... 

MB Method Blank 06/03/1999 1019 

•̂Rh 
Parameter/Test Description 

izene 
hyIbenzene 

Toluene 
Xylenes (total) 

QC Result 

ND 
ND 
ND 
ND 

QC Result True Value Orig. Value Calc. Result * Limits 

LCS Laboratory Control Sample CLPVOAMS2 06/03/1999 1050 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

45.15 50 90.3 % 67-130 
49.12 50 98.2 % 75-114 

Benzene 
Toluene 

MS Matrix Spike CLPVOAMS2 06/03/1999 1153 

Parameter/Test Description 

Benzene 
Toluene 

QC Result 

46.62 
49.94 

QC Result True Value Orig. Value Calc. Result * Limits 

50 
50 

ND 
ND 

93.2 
99.9 

67-130 
75-114 

MSD Matrix Spike Duplicate CLPVOAMS2 06/03/1999 1224 

Benzene 

Toluene 

Parameter/Test Description QC Result 

45.79 

49.40 

QC Result 

46.62 

49.94 

True Value Orig. Value Calc. Result 

50 

50 

ND 

ND 

91.6 
1.8 
98.8 
1.1 

* Limits 

~X 67-130 
R 30 
% 75-114 
R 30 

Page 7 
* %=•% REC, R=RP0, A=ABS Diff., D=X Diff. 

The artaryttcH results, opinions or interpretations contained m tnis repon a re oased upon information and matenal suppeed Dy the chant for wnose exclusive and confidential uaa this reoon has oeen made. The analytical resurts. oc-nions or interpreta Hons 

expressed represent the Oest ludgrnent of Core Laboratones. Core Laooratones. however, makes no warranty or representation, express or implied. ol any lype. and exoressry r>c>ciejrns same as to the oroductrvity. proper ooerations or profitableness ol 

any os. oas. coal or other mrnerat. oroperty, weH or sand m connection with which such repon is used or relied upon tor any reason whalsoever This reoon shafl not oe reproduced., m whole or m oan without the written approval ol Core Laooralones. 



C O R E LABORATORIES 

Job Number.: 905818 
Q U A L I T Y C O N T R O L R E S U L T S 

Report Date.: 06/04/99 

CUSTOMER: Marathon Oi l Company PROJECT: Marathon Oi l Co., Midland, Tx ATTN: Mr. Paul Peacock 

QC Type Descript ion Reag. Code Lab ID D i l u t i on Factor Date Time 

EPA 8260B : 41120 Ana l ys t . . . : r jm 
Method Descr ip t ion . : Vo la t i l e Organic Compounds 

MB Method Blank 06/02/1999 1307 

Parameter/Test Description QC Result QC Result True Value Or ig . Value Calc. Result * Limits 

Hexane ND 

Page 8 
* %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 

Tna analytical results. oom»ons or mteroreutions containao m this reoon ara Oaaad uoon information ano maianai auppeed by the chant tor whose exctusrwe and confident* use this reoon has been made. The analytical results, opinions or interpreta txxis 

expressed represent the best tuOgrneni ot Core Laboratories Core Laooratones, nowever. makes no warranty or representation, express or -mptied, of any type, and expressly disclaims same as IO the productivity, proper ooerations or prohtaoteness ol 

any oa. oas. coal or other mineral, prooerty. well or sand « connection wiih which such report is used or relied uoon lor any reason whatsoever. This reoort that! not be reorocwced. m whole or m oart. without the written approval ol Core Laboratories 



C O R E LA B O R A TORI ES 

S U R R O G A T E R 
Job Number.: 905818 

E C O V E R I E S R E P O R T 
Report Date. : 06/04/99 

CUSTOMER: Marathon Of l Company PROJECT: Marathon O i l Co., Midland, Tx ATTN: Mr. Paul Peacock 

: 41113 
: weh 

Surrogate Units 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID 

905721-1 
905721-1 
905721-1 
905897-5 
905897-6 
905857-1 
905818-2 
905818-4 
905818-1 
^5818-3 

5919-2 

;
05920-2 
05922-1 

905897-4 
905897-8 
905714-1 
905990-1 

Matrix QC Type D i lu t i on Result 

MB 
LCS 

MS 
MSD 

True Value Percent Recovery Limits Flag Date Time 

Oi l 

10 
10 
10 
20 
20 

5 
5 
5 
20000 
20000 
400 

50.92 
49.71 
50.87 
51.70 
50.98 
48.81 
49.68 
49.31 
44.57 
43.75 
43.88 
44.52 
43.60 
42.95 
43.25 
44.05 
44.35 
42.69 
42.50 

Surrogate Uni ts 

BFB (Surrogate) ug/L 

50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 

101.8 
99.4 

101. 
103. 
102. 
97. 
99. 
98. 
89.1 
87.5 
87.8 
89.0 
87.2 
85.9 
86.5 
88.1 
88.7 
85.4 
85.0 

76-120 
76-120 
76-120 
76-120 
76-120 
76-120 
76-120 
76-120 
76-120 
76-120 
76-120 
76-120 
76-120 
76-120 
76-120 
80-120 
76-120 
76-120 
76-120 

06/03/1999 1019 
06/03/1999 1050 
06/03/1999 1121 
06/03/1999 1153 
06/03/1999 1224 
06/03/1999 1258 
06/03/1999 1330 
06/03/1999 1401 
06/03/1999 1432 
06/03/1999 1502 
06/03/1999 1533 
06/03/1999 1604 
06/03/1999 1635 
06/03/1999 1707 
06/03/1999 1738 
06/03/1999 1840 
06/03/1999 1911 
06/03/1999 1943 
06/03/1999 2014 

Lab ID 

905721-1 
905721-1 
905721-1 
905897-5 
905897-6 

-1 
-2 
-4 
-1 
-3 

Matrix QC Type D i lu t i on Result 

905857-
905818-
905818-
905818-
905818-
905919- 2 
905920- 2 
905922-1 
905897-4 
905897-8 
"05714-1 

)5990-1 

MB 
LCS 

MS 
MSO 

True Value Percent Recovery Limits Flag Date Time 

Oi l 

10 
10 
10 
20 
20 

5 
5 
5 
20000 
20000 
400 

47.50 
47.41 
47.11 
47.73 
48.79 
46.62 
46.39 
46.75 
48.45 
50.26 
48.69 
48.86 
48.77 
48.49 
48.95 
51.53 
49.54 
49.29 
49.55 

50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 

95.0 
94.8 
94.2 
95.5 
97.6 
93.2 
92.8 
93.5 
96.9 

100.5 
97.4 
97.7 
97.5 
97.0 
97.9 

103.1 
99.1 
98.6 
99.1 

85-115 
85-115 
85-115 
85-115 
85-115 
85-115 
85-115 
85-115 
85-115 
85-115 
85-115 
85-115 
85-115 
85-115 
85-115 
85-110 
85-115 
85-115 
85-115 

06/03/1999 1019 
06/03/1999 1050 
06/03/1999 1121 
06/03/1999 1153 
06/03/1999 1224 
06/03/1999 1258 
06/03/1999 1330 
06/03/1999 1401 
06/03/1999 1432 
06/03/1999 1502 
06/03/1999 1533 
06/03/1999 1604 
06/03/1999 1635 
06/03/1999 1707 
06/03/1999 1738 
06/03/1999 1840 
06/03/1999 1911 
06/03/1999 1943 
06/03/1999 2014 
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Job Number.: 905818 

C O R E LABORATORIES 

S U R R O G A T E R E C O V E R I E S R E P O R T 

Report Date.: 06/04/99 

CUSTOMER: Marathon Oil Company 
PROJECT: Marathon OU Co., Midland, Tx ATTN: Mr. Paul Peacock 

Surrogate Units 

Toluene-d8 ug/L 

to 

Lab ID 

905721-1 
905721-1 
905721-1 
905897-5 
905897-6 
905857-1 
905818-2 
905818-4 
905818-1 
905818-3 
905919- 2 
905920- 2 
005922-1 

5897-4 
'897-8 

15714-1 
-05990-1 

Matrix 0C Type Dilution 

MB 
LCS 

MS 
MSD 

Oil 

10 
10 
10 
20 
20 

5 
5 
5 
20000 
20000 
400 

Result 

51.48 
50.95 
52.18 
51.10 
51.80 
49.56 
49.77 
50.24 
49.96 
48.92 
52.30 
51.84 
49.57 
48.62 
48.80 
50.15 
49.75 
48.40 
49.56 

True Value Percent Recovery Limits 

50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
SO. 00 
50.00 
50.00 

103.0 
101.9 
104.4 
102.2 
103.6 
99.1 
99.5 

100.5 
99.9 
97.8 

104.6 
103.7 
99.1 
97.2 
97.6 

100.3 
99.5 
96.8 
99.1 

Flag 

85-112 
85-112 
85-112 
85-112 
85-112 
85-112 
85-112 
85-112 
85-112 
85-112 
85-112 
85-112 
85-112 
85-112 
85-112 
85-112 
85-112 
85-112 
85-112 

Date Time 

06/03/1999 1019 
06/03/1999 1050 
06/03/1999 1121 
06/03/1999 1153 
06/03/1999 1224 
06/03/1999 1258 
06/03/1999 1330 
06/03/1999 1401 
06/03/1999 1432 
06/03/1999 1502 
06/03/1999 1533 
06/03/1999 1604 
06/03/1999 1635 
06/03/1999 1707 
06/03/1999 1738 
06/03/1999 1840 
06/03/1999 1911 
06/03/1999 1943 
06/03/1999 2014 
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if™ CORE LABORATORIES 

Q U A L I T Y ASSURANCE FOOTER 

METHOD REFERENCES 

(1) EPA SW-846, Test Methods fop Evaluating Solid Waste, Third Edition, September 1986, July 1992, and September 1994 updates 
(2) Standard Methods for the Examination of Water and Wastewater, 18th Edition, 1992 
(3) EPA 600/4-79-020, Methods of Chemical Analysis for Waters and Wastes, March 1983 
(4) Federal Register, Friday, October 26, 1984 (40 CFR Part 136) 
(5) American Society for Testing and Materials, Volumes 5.01, 5.02, 5.03, 199?. 
(6) EPA 600/4-89-001, Short-term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Uaters to Fresh 

Water Organisas 
(7) EPA 600/4-90-027, Methods for Measuring the Acute Toxicity of Effluent and Receiving Waters to Fresh Water and Marine 

Organisms, Fourth Edition 

COMMENTS j 
1 

All methods of chemical analysis have a statistical uncertainty associated with ihe results. Unless otherwise inJicated, ' 
the data in this report are within the limits of uncertainty as specified in tne referenced method. Quality control 
acceptance criteria are based either on actual laboratory performance or on limits specified in the referenced method. 1 

The date and time of analysis indicated on the QA report may not reflect the actual time of analysis for QC samples. AU data 
reported on an "as received" basis unless otherwise indicated. Data reported in the OA report may be lower than sample data 
due to dilution of samples into the calibration range of the analysis. Sample concentrations for solid sampler, are celeulated 
on an as receivtvi (wet) basis. Unless otherwise indicated, volatiles by gas chromatography (GC) are reported from a single 
column. Volatiles analyses by GC on low level soil extractions are conducted at room temperature. 

FLAGS, FOOTNOTES, AND ABBREVIATIONS (as needed) 

NA = Not analyzed N.I. = Not Ignitable 
N/A = Not applicable S.I. = Sustains Ignition 
ug/L = Micrograms per l i t e r I(NS) = Ignites, but does not Sustain Ignition 
mg/L = Milligrams per l i t e r RPD = Relative Percent Difference 
ND . = Not detected at a value greater than the reporting limit 
NC - Not calculable due to values lower than the detection limit 
(a) = Surrogate recoveries were outside acceptable ranges due to matrix effects. 
(b) = Surrogate recoveries were not calculated due to dilution of the sample below the detectable range for the surroga: 
(c) = Matrix spike recoveries were outside acceptable ranges due to matrix effects. 
(d) = Relative Percent Difference (RPD) for duplicate analysis outside acceptance limits due to actual differences in 

the sample matrix. 
(e) = The limit listed for flammability indicates the upper limit for the test. Samples are not tested at temperatures 

above 140 Fahrenheit since only samples which w i l l sustain ignition at temperatures below V.0 are considered 
flammable. 

(f) = Results for this hydrocarbon range did not match a typical hydrocarbon pattern. Result? were quantified usinc, -5 
diesel standard, however, the hydrocarbon pattern did not match a diesel pattern. 

(g) = Results for this hydrocarbon range did not match a typical hydrocarbon pattern. Results were quantified using a 
gasoline standard, however, the hydrocarbon pattern did not match a gasoline pattern. 

(h) = High dilution due to matrix effects 

QC SAMPLE IDENTIFICATIONS SUBCONTRACTED LABORATORY LOCATIONS 

MB = Method Blank SB = Storage Blank Core Laboratories: Aurora, Colorado *AU 
RB = Reagent Blank •IS = Matrix Spike Casper, Wyoming *CA 
ICB s I n i t i a l Calibration 8lani; MSD = Matrix Spike Duplicate Corpus Christi, Texas *CC 
CCB = Continuing Calibration Blank MD = Matrix Duplicate Edison, New Jersey *ED 
CS = Calibration Standard BS = Blank Spike Houston, Texas (Env) *HE 
ICB = I n i t i a l Calibration SS = Surrogate Spike Houston, Texas (Pet) *Ht» 

Verification LCS = Laboratory Control Indianapolis, Indiana *IN 
CCV = Continuing Calibration Standard Lake Charles, Louisiana *LC 

Verification RS Reference Standard Long Beach, California 
Tampa, Florida 
Valparaiso, Indiana 

*LB 
*TP 
*VP 

Aquatic Testing Laboratories: 
Ventura, California *AT 

2400 Cumberland Drive 
Rev. 24 /usr/matt / logsj n _forms/footer.wp 6/25/96 V a l p a r a i s o , I N 4 6 3 8 3 



J^jsckl Job Sample Receipt Checklist Report 
06/01/99 

V2 

905818 Location.: 57211 Customer Job ID : Job Check List Date.: 06/01/99 
Ipa Project Number. 96000651 Project Description.: Marathon Oil Co., Midland, Tx 

: Marathon Oil Company Contact.: Mr. Paul Peacock 

Job Check List Date.: 06/01/99 
Ipa 

Questions ? (Y/N) Comments 

Chain-of-Custody Present? Y 

Custody seal on shipping container? Y 

. . . I f "yes", custody seal intact? Y 

Custody seals on sample containers? 

. . . I f "yes", custody seal intact? 

Samples chilled? Y 

Temperature of cooler acceptable? (4 deg C +/- 2). RECEIVED ON ICE 

Samples received intact (good condition)? Y 

t l a t i l e samples acceptable? (no headspace) Y 

Correct containers used? Y 

Adequate sample volume provided? Y 

Samples preserved correctly? Y 

Samples received within holding-time? Y 

Agreement between COC and sample labels? Y 

Additional. 

Comments. 

Sample Custodian Signature. 
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C O R E LABORATORIES 

ANALYTICAL REPORT 
JOB NUMBER: 907127 

. :Prepared For:: : 

M a r a t h o n O i l Company 
125 West M i s s o u r i S t r e e t 

.., P.O. BOX S5i2Wi ; 
M i d l a n d , TX 79702-0552 

i: :: :£ A t t e n t i o n : M r . P a u l Peacock 

D a t e : 0 7 / 0 9 / 9 9 

cb LL~42 7/f/tf 
S i g n a t u r e " 5 ^ 

Name: Les A r n o l d 2400 Cumberland D r i v e 
rp • j_-1 j -1 . „ V a l p a r a i s o , I N 46383 
T i t l e : L a b o r a t o r y Manager 

PHONE: 219-464-2389 
F A X . . : 219-462-2953 

analytical results, opinions or ̂ lerp.stations coniameo m tms report are oasefl uoon inlormat.on a n r J m i , l e f , a l S U D 0 , , T O D v , n e c h e n l t D ( w n o s . . 
» Uiive ana coniidennai use ims "joort nas De-en maoe The anaiyiicai resets, opinions or interpreta IK 

represent ine oesi luoomeni 01 Core Laboraiones. Core Laooratones. nowever maoes no wanamv n. ,» n,«.**,.=,^r, 
BseniBiron, e*Dress or impiiea. 01 any type, ana exoresstv Oisaa.ms s a m e a s lo me proOuc'ivity. proper 

any OH, gas, coal or oiner mineral, orooeny, wen or sano m connection with wn*cn sucn reoon <s useo rv f * . - n , ~ 
ntc sucn reoon <s useo or reiiea upon tor anv reason wnatsoever This repon snail noi be reproOucea. m wnoie or -n p I. without me wntien approval 01 Core Laooratones. 



C O R E LABORATORIES 

S A M P L E I N F O R M A T I O N 
Date: 07/09/99 

Job Number. 907127 : 96000746 
Customer... . Marathon Oi l Company Customer Project ID : INDIAN BASIN QTR 
Attn : Mr. Paul Peacock Project Desc r ip t i on . . . . : INDIAN BASIN REMEDIATION STRIPPER 

Laboratory 
Sample ID 

Customer 
Sample ID 

Sample 
Matrix 

Date 
Sampled 

Time 
Sampled 

Date 
Received 

Time 
Received 

907127-1 

907127-2 

907127-3 

907127-4 

WEST STRIPPER INFLUENT 

WEST STRIPPER EFFLUENT 

EAST STRIPPER INFLUENT 

EAST STRIPPE EFFLUENT 

Aqueous 

Aqueous 

Aqueous 

Aqueous 

06/28/1999 

06/28/1999 

06/28/1999 

06/28/1999 

09:52 

09:58 

10:08 

10:12 

06/29/1999 

06/29/1999 

06/29/1999 

06/29/1999 

15:48 

15:54 

15:48 

15:55 

Page 1 

The anatyticai lesuws, opinions w w«et wet ai tons contairwo tn VI-M-S leoon ate oaseo uoon mioimBiwn ana material suootaea bv the client lot *r\ose exclusive and cantroenwai use trus <eocrt nas Oe«n maoe. r ne anawttcei results, oomions or inierotetalions 

exoresseo reoresem the best mdgment oi Core Laporatones. Core Laootaiones. nowever. manes no warranty or representation, excress o> imrjieo. ol anv type, ano e*o'e«iv arsciaims same as io ihe Droouctiviiv. orooer operations or proliiatweness of 

any M, gas. coai or ome* mineral, property, wen or sano m connection wiin wmcn sucn repon ts useo or retwO upon tor any reason whatsoever This reoon snan not De retjroouceO. m wnote or m pan. witnout the written aooiovn oi Core Laboratones. 



C O R E LABORATORIES 

Job Number: 907127 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 07/09/99 

CUSTOMER: Marathon Oi l Company PROJECT: INDIAN BASIN QTR ATTN: Mr. Paul Peacock 

Customer Sample ID: WEST STRIPPER INFLUENT 
Date Sampled : 06/28/1999 
Time Sampled : 09:52 
Sample Matrix : Aqueous 

Laboratory Sample ID: 907127-1 
Date Received : 06/29/1999 
Time Received : 15:48 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS OATE TECH 

8015B Modified 

8015B Modified 

EPA 8260B 

Diesel Range Organics (C10 - C28) 
Diesel Range Organics C10 - C28 

Gasoline Range Organics (C5-C9) 
Gasoline Range Organics C5-C9 

Vo la t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 
Hexane 

19 

2.7 

ND 
ND 
ND 
ND 
ND 

2 

1.0 

5 
5 
5 

10 

mg/L 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

07/01/99 r jm 

07/01/99 r jm 

07/02/99 
07/02/99 
07/02/99 
07/02/99 
07/02/99 

weh 
weh 
weh 
weh 
weh 

Page 2 

Tne analytical results, ootnions or interpretations coniameo in mis report are oased uoon information ano material suoplieo Ov ine cuent lor wnose exclusive ana contiaeniiai use ims raoorl nas oeen maoe. The analytical results, opinions 0 r interprets [ipns 

eipressea reoresent the best luoqment oi Core LaDoratones Cora LaDoratones. however, manes no warranty or reoresentanon. express or implied, oi any type, ana expressiv aisaaims same as io the productivity, proper ooerahons cx protitaoteness oi 

any oil, gas. coat or other mineral, property, we* or sand tn connectKXI with wnicn sucn repon is used or retiea upon tor any reason wnatsoever. This repon snail noi be reproduced. *i whole or in part, without tne written aoprovai ot Core Laooratones 



C O R E LABORATORIES 

L A B O R A T O R Y TEST R E S U L T S 
Job Number: 907127 Date: 07/09/99 

CUSTOMER: Marathon Oil Company PROJECT: INDIAN BASIN QTR ATTN: Mr. Paul Peacock 

Customer Sample ID: WEST STRIPPER EFFLUENT Laboratory Sample ID: 907127-2 
Date Sampled : 06/28/1999 Date Received... ...: 06/29/1999 
Time Sampled : 09:58 Time Received... ...: 15:54 
Sample Matrix : Aqueous 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT 1 REPORTING LIMIT UNITS OATE rECH 

EPA 300.0 Bromide (Br) <0.50 0.50 mg/L 37/02/99 (SO 

EPA 300.0 Chloride 35.4 1.0 mg/L 07/02/99 (SO 

EPA 300.0 Fluoride (F) 0.55 0.50 mg/L 07/02/99 (SO 

EPA 300.0 Sulfate (S04) 229 10 mg/L 07/07/99 kso 

EPA 3010 Acid Digestion, Metals (ICP) Complete 06/30/99 cig 

EPA 3510 Separatory Funnel Liq/Liq Extraction Complete 06/30/99 b j l 

EPA 6010B Metals Analysis (ICAP) 
Calcium (Ca) 116 0.5 mg/L 07/01/99 chh 

| Magnesium (Mg) 51.7 0.1 mg/L 06/30/99 pal 

r Potassium (K) 1.5 0.5 mg/L 06/30/99 pal 
Sodium (Na) 27.6 0.5 mg/L 07/06/99 pal 

80158 Modified Diesel Range Organics (C10 - C28) 
Diesel Range Organics C10 - C28 4.0 0.5 mg/L 06/30/99 rjm 

EPA 8310 Polynuclear Aromatic Hydrocarbons-HPLC 
Acenaphthene ND 5.0 ug/L 07/02/99 rm 
Acenaphthylene ND 5.0 ug/L 07/02/99 rm 
Anthracene ND 1.0 ug/L 07/02/99 rm 
Benzo(b)fluoranthene ND 0.10 ug/L 07/02/99 rm 
Benzo(k)fluoranthene ND 0.10 ug/L 07/02/99 rm 
Benzo(a)anthracene ND 0.10 ug/L 07/02/99 rm 
Benzo(a)pyrene ND 0.10 ug/L 07/02/99 rm 
Benzo(ghi)perylene ND 0.10 ug/L 07/02/99 rm 
Chrysene ND 1.0 ug/L 07/02/99 rm 
Dibenzo(a,h)anthracene ND 0.10 ug/L 07/02/99 rm 
Fluoranthene ND 1.0 ug/L 07/02/99 rm 
Fluorene ND 1.0 ug/L 07/02/99 rm 
Indenod ,2,3-cd)pyrene ND 0.10 ug/L 07/02/99 rm 
Naphthalene ND 5.0 ug/L 07/02/99 rm 
Phenanthrene ND 1.0 ug/L 07/02/99 rm 
Pyrene ND 1.0 ug/L 07/02/99 rm 

8015B Modified Gasoline Range Organics (C5-C9) 
Gasoline Range Organics C5-C9 <1.0 1.0 mg/L 07/01/99 rjm 

EPA 8260B Volatile Organic Compounds 
Benzene ND 5 ug/L 06/30/95 weh 
Ethylbenzene ND 5 ug/L 06/30/95 weh 
Toluene ND 5 ug/L 06/30/95 > weh 
Xylenes (total) ND 10 ug/L 06/30/95 ! weh 

i 
Hexane ND ug/L 06/30/95 > weh 

Page 3 

"he analytical results, opinions or tnierofeianons contained m tnis reoon are oasea uoon miormation ana material suootieo Oy Ihe client "or 

eioressed reoresent ine oest tudgmeni ot Core Laooratones Core Laooratones. nowever. maxes no warranty or representation, express c 

any on. gas. coal or otner mineral, property, wel or sano m connection wiin which sucn reoon is used or relied upon tor any reason whatsoever. Tms reoon snati noi be reproduced, in whole 

exclusive ana contiaennai use mis reoort nas oeen made. The analytical results, opinions or interpreta iron 

JO. Ol anv lype. and expressly disclaims same as lo the proaucMviiy. proper operations or pro'ilaDteness O 

i, w>ltrout ine written approval ol Core Laooraiones. 



C O R E LABORATORIES 

Job Number: 907127 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 07/09/99 

CUSTOMER: Marathon Oi l Company PROJECT: INDIAN: BASIN QTR ATTN: Mr. Paul Peacock 

Customer Sample ID: EAST STRIPPER INFLUENT 
Date Sampled : 06/28/1999 
Time Sampled : 10:08 
Sample Matrix : Aqueous 

Laboratory Sample ID: 907127-3 
Date Received : 06/29/1999 
Time Received : 15:48 

TEST METHOO PARAMETER/TEST DESCRIPTION: SAMPLE RESULT REPORTING LIMIT UNITS OATE TECH 

8015B Modified 

8015B Modified 

EPA 8260B 

Diesel Range Organics (C10 - C28) 
Diesel Range Organics C10 - C28 

Gasoline Range Organics (C5-C9) 
Gasoline Range Organics C5-C9 

Vo la t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 
Hexane 

1.4 

1.8 

ND 
ND 
ND 
ND 
ND 

0.5 

1.0 

5 
5 
5 

10 

mg/L 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

06/30/99 

07/01/99 

07/02/99 
07/02/99 
07/02/99 
07/02/99 

r jm 

r jm 

weh 
weh 
weh 
weh 

07/02/99 weh 

Page 4 

Tne analytical results, oomions Of interoretations container in tnis teoon are oases uocn miormanon ana 

s.aresseo reoresent tne Dest tuogmenl o' Core Laooratones. core Laooratones nowever ma.es no mar 

any on. oas. coal ot otner m»waj, orooeoy. weU or sand m connectran wttn wmcn sucft reoon is useo o 

looneo Ov tne cnent lor wnose exclusive ana confidential use tnis reoort nas oeen maoe. Tne 

oresenration enoress or imonno, or any tvoe. ano awxessiv disclaims same as to tne o'ooucti 

n tor any reason wnatsoever. Tms reoort snail not oe reoroouceo. in wnote or m oan. witnout 

results, oomons or interpreta tains 

orooer ODeratnna or orolnaoieness ot 

written aofxovei ol Core Laooiatorm. 



C O R E LABORATORIES 

LABORATORY TEST R E S U L T S 
Job Number: 907127 Date: 07/09/99 

CUSTOMER: Marathon Oil Company PROJECT: INDIAN BASIN QTR ATTN: Mr. Paul Peacock 

Customer Sample ID: EAST STRIPPE EFFLUENT 
Date Sampled : 06/28/1999 

Laboratory Sample ID: 907127-4 
Date Received : 06/29/1999 

Time Sampled : 10:12 15:55 
Sample Matrix : Aqueous 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT 1 REPORTING LIMIT f UNiplll DATE 1 ECH 

EPA 300.0 Bromide (Br) <0.50 0.50 mg/L t J7/02/99 1 cso 

EPA 300.0 Chloride 38.2 1.0 mg/L D7/02/99 cso 

EPA 300.0 Fluoride (F) 0.60 0.50 mg/L D7/02/99 cso 

EPA 300.0 Sulfate (S04) 215 10 mg/L 07/07/99 kso 

EPA 3010 Acid Digestion, Metals (ICP) Complete 06/30/99 cig 

EPA 3510 Separatory Funnel Liq/Liq Extraction Complete 06/30/99 b j l 

EPA 6010B Metals Analysis (ICAP) 
Calcium (Ca) 115 0.5 mg/L 07/01/99 chh 

| Magnesium (Mg) 51.4 0.1 mg/L 06/30/99 pal 
Potassium (K) 1.6 0.5 mg/L 06/30/99 pal 
Sodium (Na) 27.3 0.5 mg/L 07/06/99 pal 

8015B Modified Diesel Range Organics (C10 - C28) 
Diesel Range Organics C10 - C28 1.9 0.5 mg/L 06/30/99 rjm 

EPA 8310 Polynuclear Aromatic Hydrocarbons-HPLC 
Acenaphthene ND 5.0 ug/L 07/02/99 rm 
Acenaphthylene ND 5.0 ug/L 07/02/99 rm 
Anthracene ND 1.0 ug/L 07/02/99 rm 
Benzo(b)fluoranthene ND 0.10 ug/L 07/02/99 rm 
Benzo(k)fluoranthene ND 0.10 ug/L 07/02/99 rm 
Benzo(a)anthracene ND 0.10 ug/L 07/02/99 rm 
Benzo(a)pyrene ND 0.10 ug/L 07/02/99 rm 
Benzo(ghi)perylene ND 0.10 ug/L 07/02/99 rm 
Chrysene ND 1.0 ug/L 07/02/99 rm 
Dibenzo(a,h)anthracene ND 0.10 ug/L 07/02/99 rm 
Fluoranthene ND 1.0 ug/L 07/02/99 rm 
Fluorene ND 1.0 ug/L 07/02/99 rm 
Indeno(1,2,3-cd)pyrene ND 0.10 ug/L 07/02/99 rm 
Naphthalene ND 5.0 ug/L 07/02/99 rm 
Phenanthrene ND 1.0 ug/L 07/02/99 rm 
Pyrene ND 1.0 ug/L 07/02/99 rm 

8015B Modified Gasoline Range Organics (C5-C9) 
Gasoline Range Organics C5-C9 <1.0 1.0 mg/L 07/01/95 rjm 

EPA 8260B Volatile Organic Compounds 
Benzene ND 5 ug/L 06/30/95 ' weh 
Ethylbenzene ND 5 ug/L 06/30/95 > weh 
Toluene ND 5 ug/L 06/30/95 7 weh 
Xylenes (total) ND 10 ug/L 06/30/95 > weh 

• 
Hexane ND ug/L 06/30/95 7 weh 

Page 5 

The analytical results, opinions or interpretations contamea m mis reoon are oaseo uoon information ana 

expressed represent trie best tuagmew ot Core LsDoraiones. Core Laooratones. nowever. makes no war 

any otl, gas. coal or other mineral, property, well or sand in connection wiin which such reoon is used or 

enai suDoiieo Ov tie cneni 'or wnose e»c 

v or leptesentatron. express or >rnpliea. i 

e ana contioennai use tr 

v type, ana e 

rt»ea upon tor any reason wnaisoever. This reoon snail n e reproduced. >n whole o 

s oeen maae Tne analytical resuiis, opinions or interpreta lions 

ie as to tne proauctivitv. prooe< ooeratKXis or prol'labteness 0' 

t, without ihe written approval ot Core Laooratones. 



C O R E LABORATORIES 

Job Number.: 907127 
Q U A L I T Y C O N T R O L R E S U L T S 

Report Date.: 07/09/99 

CUSTOMER: Marathon O i l Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacock 

Test Method . : EPA 300.0 • 42759 Analyst . . . : kso 
Method Descr ip t ion. : Ion Chromatography Analysis 

QC Lab ID Reagent QC Result QC Result True Value Orig Value Calc. Result * Limits Date Time 

ICV V191258D 0.938 1 93.8 % 85-115 07/02/1999 1213 
ICB 0.000 07/02/1999 1226 
MD 907259-1 0.0123 0.0109 0.0014 A 0.5000 07/02/1999 1252 
MS 907259-1 V191258C .9652 1.000000 0.0109 95.4 % 75-125 07/02/1999 1304 
CCV V191258D 0.961 1 96.1 % 85-115 07/02/1999 1513 
CCB 0.000 07/02/1999 1526 
CCV V191258D 0.935 1 93.5 % 85-115 07/02/1999 1734 
CCB 0.006 07/02/1999 1747 

Test Method : EPA 300.0 : 42759 Analyst. . . : kso 
Method Descr ip t ion. : Ion Chromatography Analysis 

QC Lab ID Reagent QC Result QC Result True Value Orig . Value Calc . Result * Limits Date Time 

ICV V191258D 9.106 10 91.1 % 85-115 07/02/1999 1213 
i ICB 0.241 07/02/1999 1226 
'MD 907259-1 2.0920 2.1318 0.0398 A 1.0000 07/02/1999 1252 

MS 907259-1 V191258C 11.6986 10.000000 2.1318 95.7 % 75-125 07/02/1999 1304 
CCV V191258D 9.373 10 93.7 % 85-115 07/02/1999 1513 
CCB 0.215 07/02/1999 1526 
CCV V191258D 9.131 10 91.3 % 85-115 07/02/1999 1734 
CCB 0.223 07/02/1999 1747 

: EPA 300.0 Batch . • 42759 Analyst. . . : kso 
Method Descr ip t ion. : I on Chromatography Analysi s Units : mg/L 
Parameter... . . . . . . . : Fluoride (F) 

QC Lab ID Reagent QC Result QC Result True Value Orig . Value Calc . Result * Limits Date Time 

ICV V191258D 0.994 1 99.4 % 85-115 07/02/1999 1213 
ICB 0.000 07/02/1999 1226 
MD 907259-1 0.000 0.000 0.000 A 0.500 07/02/1999 1252 
MS 907259-1 V191258C 0.9339 1.000000 0.000 93.4 % 75-125 07/02/1999 1304 
CCV V191258D 1.037 1 103.7 % 85-115 07/02/1999 1513 
CCB 0.000 07/02/1999 1526 
CCV V191258D 0.959 1 95.9 % 85-115 07/02/1999 1734 
CCB 0.000 07/02/1999 1747 

Test Method.. . . . . . : EPA 300 .0 Batch. . : 42938 Analyst . . . : kso 
Method Descr ip t ion. : Ion Chromatography Analysis 

: Sulfate (S04) 

QC Lab ID Reagent QC Result QC Result True Value Orig . Value Calc. Result * Limits Date Time 

ICV V191258D 21.215 20 106.1 % 85-115 07/07/1999 1438 
ICB 0.513 07/07/1999 1451 
MD 907072-5 1.92594 2.20737 0.28143 A 1.00000 07/07/1999 1518 
MS 907072-5 V191258C 23.59815 20.000000 2.20737 107.0 % 75-125 07/07/1999 1531 
CCV V191258D 21.676 20 108.4 % 85-115 07/07/1999 1745 

Page 6 
* %=% REC, R=RPD, A=ABS D i f f . , D=X D i f f 

The analytical results, opinions or interpretations contatneo in lhis report are oasea uoon information ana maienai suopiiea ov Ihe client tor wnose enciusme ana coniioeniiai use tnis repon nas oeen maoe. The analytical resuiis, opinions or mieroreta lions 

eiDresaeo reptesent tne Oest ftjogment ol Core t jDor i iones Core Laboratories, rvowtrver matte5 n o warranty or reoresentatron. e.oress or rfnotteO. o> any type, ano exDresslv oiscta-ms Mrr* as \o \rvtt proouclnnW, proper operations or orotiiabteness ol 

any oN. gas. coal or other nwwa). property, wen or sano m ronneciion with when sucn repon ts m * o or reueo uoon lor any reason wnatsoever. This r (port snari not oe reproaucea. m wnole or n pan. witnoui ine wruten approve, ol Core Laooratones. 



C O R E LABORATORIES 

Job Number.: 907127 
Q U A L I T Y C O N T R O L R E S U L T S 

Report Date.: 07/09/99 

CUSTOMER: Marathon Oi l Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacock 

Test Method : EPA 300.0 Batch : 42938 Analyst. . . : kso 
Method Descr ip t ion. : Ion Chromatography Analysis 

Analyst. . . : kso 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date Time 

CCB 
CCV V191258D 
CCB 

0.509 
21.790 

0.513 
20 109.0 % 85-115 

07/07/1999 1758 
07/07/1999 1959 
07/07/1999 2012 

Test Method.. : EPA 6010B Batch.. : 42681 Analyst. . . : chh 
Method Descr ip t ion. : Metals Analysis (ICAP) 

Analyst. 

(Ca) 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date Time 

CAL ICPCALBLK 0.01420 0.00 07/01/1999 1607 
CAL ICPCALSTD 33.90920 50.00 07/01/1999 1612 
ICV V170628C 2.00545 2.00 100.3 % 95-105 07/01/1999 1629 
ICB -0.01622 07/01/1999 1634 
ISB V170628B 487.76879 500.0 97.6 X 80-120 07/01/1999 1639 
PB 630-1 0.13025 07/01/1999 1647 

.LCS 630-1 ICPSPK99 51.13512 50.000 102.3 X 80-120 07/01/1999 1652 
fm 907125-1 125.81057 123.30239 2.0 R 20 07/01/1999 1702 
MS 907125-1 ICPSPK99 168.81307 50.000 123.30239 91.0 X 75-125 07/01/1999 1707 
ISB V170628B 465.01663 500.0 93.0 X 80-120 07/01/1999 1739 
CCV V170628C 1.93243 2.00 96.6 X 95-105 07/01/1999 1747 
CCB -0.00457 07/01/1999 1752 

Test Method.. :. EPA 6010B Batch . . . : 42583 Analyst. . . : pal 
Method Descr ip t ion. : Metals Analysis (ICAP) U n i t s . . . : mg/L 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date Time 

CAL ICPCALSTD 3.33400 20.00 06/30/1999 1256 
CAL ICPCALBLK 0.00469 0.00 06/30/1999 1331 
ICV V170630D 1.91343 2.00 95.7 % 90-110 06/30/1999 1335 
ICB -0.01431 06/30/1999 1340 
ISB V170630C 476.34863 500.0 95.3 % 80-120 06/30/1999 1345 
PB 630-1 0.25943 06/30/1999 1353 
LCS 630-1 ICPSPK99 50.92283 50.000 101.8 % 80-120 06/30/1999 1358 
EB 0.02000 06/30/1999 1403 
CCV V170630D 1.91938 2.00 96.0 % 90-110 06/30/1999 1442 
CCB 0.00818 06/30/1999 1447 
MD 907125-1 36.10310 35.52781 1.6 R 20 06/30/1999 1506 
MS 907125-1 ICPSPK99 81.90731 50.000 35.52781 92.8 % 75-125 06/30/1999 1511 
CCV V170630D 1.97016 2.00 98.5 % 90-110 06/30/1999 1540 
CCB 0.00483 06/30/1999 1545 
ISB V170630C 456.16101 500.0 91.2 % 80-120 06/30/1999 1632 
CCV V170630D 1.89053 2.00 94.5 % 90-110 06/30/1999 1641 
CCV V170630D 1.87468 2.00 93.7 % 90-110 06/30/1999 1646 
CCB 0.00523 06/30/1999 1651 

Page 7 
* %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 

" i e analytical results. oom.ons ot interpretations contained in this reoon are Dasea uoon mtormanon ana material supplied bv the client tor wnose exclusive anc contiaentia. use inis reDOf nas oeen maae The analytical results, ooiiions or interorete t-ons 

e'orasseO reoresent tne bast luogment ot Core Laboratories. Core Laboratories, nowever, makes no warranty or reoresent a tion. express or imoiiea. o< anv woe. ano expressly disclaims same as to the productivity, orooer ooeranons or profitableness oi 

any on. oas, coal or other mineral, property, we" or Sana m connection wiin which sucn report is used or reiieo upon tor any reason whatsoever. This repon snail not D« reproduced, in whole or in part, without tne writien approval oi Core Laooratones 



C O R E LABORATORIES 

Job Number.: 907127 
Q U A L I T Y C O N T R O L R E S U L T S 

Report Date.: 07/09/99 

CUSTOMER:.-: Marathon Oi l Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacock 

EPA 601OB Batch : 42583 Ana l ys t . . . : pal 
Method Descr ip t ion. : Metals Analysis (ICAP) Units : mg/L 

Potassium (tO 

QC Lab ID Reagent QC Result QC Result True Value Or ig . Value Calc. Result * Limits Date Time 

CAL ICPCALSTD 0.58789 20.0 06/30/1999 1252 
CAL ICPCALBLK -0.00060 0.00 06/30/1999 1331 
ICV V170630D 19.61597 20.00 98.1 X 90-110 06/30/1999 1335 
ICB -0.20050 06/30/1999 1340 
PB 630-1 0.03398 06/30/1999 1353 
LCS 630-1 ICPSPK99 51.00764 50.000 102.0 % 80-120 06/30/1999 1358 
EB 0.02718 06/30/1999 1403 
CCV V170630D 19.18096 20.00 95.9 X 90-110 06/30/1999 1442 
CCB -0.00679 06/30/1999 1447 
MD 907125-1 47.78929 46.97706 1.7 R 20 06/30/1999 1506 
MS 907125-1 ICPSPK99 92.90059 50.000 46.97706 91.8 % 75-125 06/30/1999 1511 
CCV V170630D 18.91248 20.00 94.6 % 90-110 06/30/1999 1540 
CCB 0.00339 06/30/1999 1545 
CCV V170630D 18.84791 20.00 94.2 X 90-110 06/30/1999 1641 
CCV V170630D 19.63636 20.00 98.2 % 90-110 06/30/1999 1646 
CCB 0.06117 06/30/1999 1651 

Test Method.. : EPA 6010B Batch. . . : 42832 Analyst. . . : pal 
Method Descr ip t ion. : Metals Analysis (ICAP) 

QC Lab ID Reagent QC Result QC Result True Value Or ig. Value Calc. Result * Limits Date Time 

CAL ICPCALBLK 0.00240 0.00 07/01/1999 0956 
CAL ICPCALBLK 0.00199 0.00 07/01/1999 1004 
CAL ICPCALSTD 1.34669 10.0 07/01/1999 1006 
ICV V170628C 2.01457 2.00 100.7 X 90-110 07/01/1999 1027 
ICB 0.00223 07/01/1999 1030 
LCS 630-1 ICPSPK99 46.18056 50.000 92.4 X 80-120 07/01/1999 1041 
MD 907125-1 163.17541 164.42700 0.8 R 20 07/01/1999 1047 
CCV V170628C 1.93574 2.00 96.8 % 90-110 07/01/1999 1058 
CCB 0.02230 07/01/1999 1101 
CCV V170628C 2.01903 2.00 101.0 % 90-110 07/01/1999 1138 
CCB 0.00371 07/01/1999 1141 
CAL ICPCALBLK 0.00210 0.00 07/06/1999 0932 
CAL ICPCALSTD 1.38220 10.0 07/06/1999 0939 
ICV V170630D 1.86798 2.00 93.4 % 90-110 07/06/1999 0943 
ICB 0.00072 07/06/1999 0946 
PB 630-1 0.29128 07/06/1999 0955 
PDS 907125-1 V16002105 46.50097 50.000000 1.98971 89.0 % 75-125 07/06/1999 1005 
CCV V170630D 1.86870 2.00 93.4 % 90-110 07/06/1999 1033 
CCB 0.01159 07/06/1999 1036 
PB 702-1 0.21012 07/06/1999 1047 
LCS 702-1 ICPSPK99 44.47576 50.000 89.0 X 80-120 07/06/1999 1050 
MD 907229-1 74.31851 76.71472 3.2 R 20 07/06/1999 1056 
MS 907229-1 1CPSPK99 117.91319 50.000 76.71472 82.4 '/. 75-125 07/06/1999 1059 
CCV V170630D 1.95493 2.00 97.7 % 90-110 07/06/1999 1117 
CCB 0.02318 07/06/1999 1121 
PB 706-1 0.23186 07/06/1999 1124 
LCS 706-1 ICPSPK99 47.39439 50.000 94.8 X 80-120 07/06/1999 1127 

| MD 907286-1 321.01660 280.34924 13.5 R 20 07/06/1999 1133 
" MS 907286-1 1CPSPK99 311.52450 50.000 280.34924 62.4 % 75-125 07/06/1999 1136 

Page 8 
* %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 

Th. analytical results, opinions or mteroreiaiions coniamea m tnis reoon a>e oaseo uoon mtprmai on jna -pateriai supplied Dv the Client lo wnose exclusive ana confidential use this report nas peen maoe. Tne ana/ licai results, opinions o , , n , „ » „ a , „ n S 

e*D eased represent ine Dest ruagmenl ot Core Laocralones. Core LaDoratones. nowever. makes no warrantv or reoresentation express or implied. Ol any tvpe. ano e«oressry rjisciaims same BS lo tne prooer operations or profitableness ot 

an. oil. gas. coa* or otner mineral, property, well or sana in connection with wn.cn sucn reoort is useo or reaea uoon tor any reason whatsoever. This repon shari not De reproduced. & whole or m pan. without the wrtiien approval oi Core Laboratones 



C O R E LABORATORIES 

Q U A L 
Job Number.: 907127 

I T Y C O N T R O L R E S U L T S 
Report Date.: 07/09/99 

CUSTOMER: Marathon Oi l Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacock 

Test Method : EPA 6Q10B Ba tch . . . . : 42832 Ana l ys t . . . : pal 
Method Descr ip t ion. : Metals Analysis (ICAP) 

Ana l ys t . . . : pal 

QC 

~CCV 
CCB 

Lab ID Reagent 

V170630D 

QC Result 

1.95493 
-0.02391 

QC Result True Value 

~~ 2.00 

Or ig. Value Calc. Result Limits Date Time 

97.7 90-110 07/06/1999 1148 
07/06/1999 1151 

Page 9 
%=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 

Tr»; analytical results, opinions or interrelations coniamea m inis reoon are oaseo uoon miormaiion ano material suootied bv the client Cor whose exclusive ana confidential use tnis reoori nas oesn maoe The analytical results, opinions or intcoreia lions 

expressed represent me oest tuOgment oi Core Laboratories Core laboratories, however, manes no warranty or >eore sent ai ton. exoress o> implied, oi any type, ana enoressiy aisciaims same as to tne otoauctivity. proper operations o< or oti lameness ot 

any oil. gas. coai or omer mineral, property, we* or sand in conn ec Hon w in wncn such repon is used or relied upon lor any reason wnatsoever. This reoon shall not De reproduced, m wnole or tn oart. witnoui ine written approval ol Cora l_aoora tones. 



C O R E LABORATORIES 

Job Number.: 907127 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 07/09/99 

CUSTOMER: Marathon Ofl Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

8015B Modified Batch : 42607 Analyst...: rjm 
Method Description. Diesel Range Organics (C10 - C28) 

Analyst...: rjm 

MB Method Blank 06/30/1999 1450 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Diesel Range Organics C10 - C28 ND 

LCS Laboratory Control Sample DROSTD1 06/30/1999 1527 

Parameter/Test Description 

Diesel Range Organics C10 - C28 

QC Result 

362.89 

QC Result True Value Orig. Value Calc. Result 

500 72.6 

Limits 

42-122 

Test Method : EPA 8310 Batch. 
Method Description.: Polynuclear Aromatic Hydrocarbons-HPLC Units. 

42789 
ug/L 

Analyst. 

MB Method Blank 07/01/1999 1757 

Parameter/Test Description QC Result 

Acenaphthene ND 
Acenaphthylene ND 
Anthracene ND 
BenzoCbJfluoranthene ND 
Benzo(k)fluoranthene ND 
BenzoC a)anth racene ND 
Benzo(a)pyrene ND 
BenzoCghi Jperylene ND 
Chrysene ND 
D i benzoca,h > anth racene ND 
Fluoranthene ND 
Fluorene ND 
Indenod ,2,3-cd)pyrene ND 
Naphthalene ND 
Phenanthrene ND 
Pyrene ND 

QC Result True Value Orig. Value Calc. Result * Limits 

LCS Laboratory Control Sample V173716B 07/01/1999 1839 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Acenaphthene 395.0 1000.000000 39.5 X 10-90 
Acenaphthylene 667.40 1000.000000 66.7 X 10-100 
Anthracene 774.8 1002.000000 77.3 % 29-90 
BenzoCb)fluoranthene 425.2 500.000000 85.0 % 50-104 
BenzoCk)fluoranthene 446.9 500.000000 89.4 % 49-106 
BenzoCa)anthracene 449.2 500.000000 89.8 X 56-102 
BenzoCajpyrene 516.3 500.000000 103.3 X 41-120 
BenzoCghi)perylene 490.0 500.000000 98.0 X 45-115 
Chrysene 439.7 500.000000 87.9 X 56-101 
DibenzoC a, rOanth racene 471.5 500.000000 94.3 X 56-109 

Page 10 
* %=% REC, R=RPD, A=ABS Diff., D=% Diff. 

The analytical results, opinions or interpretations contained in lhis reoon are naseo uoon information ana material supplied bv 'he cnent to* wnose exclusive arxi confidential use mis reoon nas oeen maoe. The analytical results, ©onions or interprets tions 

e* pressed reoresent tne best luOgmeni ot Core Laboratories. Core LaDoratones. however, manes no warranty or representation, express or implied, ol any type, ana expressly Disclaims same as to tne productivity, proper opera I ong or orolrtaoteness oi 

any ori. oas. coal or other mineral. property, weit or sam m connection w<m wtvoh sucn teoon « useo ot imieo uoon tor any reason wr-sisoevjx This reoort snail not be (eoroouceo. m who* o vnpaft. wivnoui tna written aoprovai oi Cor* L&Dcxstoiies 



C O R E LABORATORIES 

Q U A L I T Y CONTROL R E S U L T S 
Job Number.: 907127 Report Date.: 07/09/99 

CUSTOMER: Marathon Oil Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

LCS Laboratory Control Sample V173716B 07/01/1999 1839 

Parameter/Test Description 

Fluoranthene 
Fluorene 
IndenoC1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

QC Result 

435.5 
548.0 
443.5 
340.9 
346.9 
415.1 

QC Result True Value Orig. Value Calc. Result * Limits 

500.000000 
1000.000000 
500.000000 
1000.000000 
502.500000 
500.000000 

87.1 X 22-119 
54.8 X 17-80 
88.7 X 52-102 
34.1 X 10-68 
69.0 X 30-98 
83.0 X 56-106 

MS Matrix Spike V173716B 907014-2 07/0171999 2046 

Parameter/Test Descript ion QC Result QC Result True Value Orig Value Calc. Result * Limits 

Acenaphthene 420.8 1000.000000 ND 42.1 X 10-90 
Acenaphthylene 761.70 1000.000000 ND 76.2 X 10-100 
Anthracene 762.1 1002.000000 ND 76.1 X 29-90 
Benzo(b)fluoranthene 407.4 500.000000 ND 81.5 X 50-104 
Benzo(k)fluoranthene 431.2 500.000000 ND 86.2 X 49-106 
Benzo(a)anth racene 434.7 500.000000 ND 86.9 X 56-102 
Benzo(a)pyrene 486.0 500.000000 ND 97.2 X 41-120 
Benzo(ghi)perylene 420.5 500.000000 ND 84.1 X 45-115 
Chrysene 417.2 500.000000 ND 83.4 X 56-101 
DibenzoCa,h)anthracene 435.0 500.000000 ND 87.0 X 56-109 
Fluoranthene 422.0 500.000000 ND 84.4 X 22-119 
Fluorene 550.6 1000.000000 ND 55.1 % 17-80 
Indenod ,2,3-cd)pyrene 408.5 500.000000 ND 81.7 X 52-102 
Naphthalene 392.6 1000.000000 ND 39.3 X 10-6B 
Phenanthrene 324.7 502.500000 ND 64.6 X 30-98 
Pyrene 360.6 500.000000 17.8 68.6 X 56-106 

MSD Matrix Spike Duplicate V173716B 907014-2 07/01/1999 2129 

Parameter/Test Descript ion QC Result QC Result True Value Or ig . Value Calc. Result * Limits 

Acenaphthene 452.0 420.8 1000.000000 ND 45.2 % 10-90 
7.1 R 30 

Acenaphthylene 769.95 761.70 1000.000000 ND 77.0 X 10-100 
1.1 R 30 

Anthracene 758.2 762.1 1002.000000 ND 75.7 X 29-90 
0.5 R 30 

BenzoC b)fIuoranthene 411.2 407.4 500.000000 ND 82.2 X 50-104 
0.9 R 30 

BenzoCk)fluoranthene 438.6 431.2 500.000000 ND 87.7 % 49-106 
1.7 R 30 

BenzoCaJanthracene 437.4 434.7 500.000000 ND 87.5 X 56-102 
0.6 R 30 

Benzo(a)pyrene 471.2 486.0 500.000000 ND 94.2 % 41-120 
3.1 R 30 

BenzoCghi)perylene 383.5 420.5 500.000000 ND 76.7 X 45-115 
9.2 R 30 

Chrysene 417.7 417.2 500.000000 ND 83.5 X 56-101 
0.1 R 30 

D i benzoC a,h)anthracene 429.0 435.0 500.000000 ND 85.8 % 56-109 
1.4 R 30 

Page 11 
* %=% REC, R=RPD F A=ABS D i f f . , D=% D i f f . 

-ie analytical tesutis, opinions oi interpretations coniaineo m lhis Tenon are Dasea upon inlturnanon ana m aieiiat suooneo Ov tne client tor wnose ex luswe ano coniioentiat use this repo i nas oeen maoe Tne analytical results. opinions or mi •tore., t e n , 

eirvMsea reoresent Ine Dest luogment ot Core Laooratones Cee Laboratories, nowever. manes no warra ntv ot reoresentaton. e.oress or imolieo. Ol any type, ano expressly disclaims ne as io Ihe c roauciiviiy. proper ooeraions or mo.-iaoieness oi 

any oe. gas. coal or otner m«verai. orooeny. wen ot sand in c onnection w in wntcn sucn report is useo or r Beea uoon tor any reason wf latsoever. This repon snail noi be reprooucea. m wnc e or in pan. Niinout ihe written approval ot Core Laooratones. 



C O R E LABORATORIES 

Q U A L I T Y CONTROL R E S U L T S 
Job Number.: 907127 Report Date.: 07/09/99 

CUSTOMER: Marathon Oil Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

MSD Matrix Spike Duplicate V173716B 907014-2 07/01/1999 2129 

Parameter/Test Description QC Result QC Result True Value Orig Value Calc. Result * Limits 

Fluoranthene 387.3 422.0 500.000000 ND 77.5 X 22-119 
8.6 R 30 

Fluorene 537.3 550.6 1000.000000 ND 53.7 X 17-80 
2.4 R 30 

Indenod ,2,3-cd)pyrene 419.0 408.5 500.000000 ND 83.8 X 52-102 
2.5 R 30 

Naphthalene 407.2 392.6 1000.000000 ND 40.7 X 10-68 
3.7 R 30 

Phenanthrene 310.3 324.7 502.500000 ND 61.8 X 30-98 
4.5 R 30 

Pyrene 326.2 360.6 500.000000 17.8 61.7 X 56-106 
10.0 R 30 

Test Method : 8015B Modified 
Method Description.: Gasoline Range Organics (C5-C9) 

Batch : 42676 
Units : ug/L 

Analyst...: rjm 

MB Method Blank 07/01/1999 1837 

Parameter/Test Description 

Gasoline Range Organics C5-C9 

QC Result 

0.21 

QC Result True Value Orig. Value Calc. Result * Limits 

MS Matrix Spike GROSTD1 907127-1 2 07/01/1999 2012 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Gasoline Range Organics C5-C9 2.80 2.500000 1.33 58.8 X 72-125 

MSD Matrix Spike Duplicate GROSTDT 907127-1 07/01/1999 2044 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc Result * Limits 

Gasoline Range Organics C5-C9 3.15 2.80 2.500000 1.33 72.8 
11.8 

% 72-125 
R 25 

LCS Laboratory Control Sample GROSTD1 07/01/1999 2251 

Parameter/Test Description 

Gasoline Range Organics C5-C9 

QC Result 

4.03 

QC Result True Value Orig. Value Calc. Result * Limits 

5.0 80.6 

Page 12 
* %=% REC, R=RPD, A=ABS Diff., D=% Diff. 

"he analytical results, opinions or inleroretations contained m this reoon are Dased uoon imrjrmation and material suooiiea tv* tne Client tor wnose encius.ve ana canliaenttaJ use this teoon nas oeen made The analytical results. Minions or interpreta lions 

expressed represent tne oest ludomeni ot Core Laooreiones. Core Laboratories, however, manes no warranty or representation, exoress or imoiied. oi any type, ana expressiv aisciaims same as io the productivity, proper operations or Drohiaoteness oi 

any oH. gas. coal or other mineral, propeny, wen or sand m connection w.tn wrncn sucn report is used or relied upon tor any reason wnatsoever. This repon snail not Oe reproauceo, m wnote or in part, without ine wntlen approval ol Core LaDoratones. 



C O R E LABORATORIES 

Job Number.: 907127 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 07/09/99 

CUSTOMER: Marathon OU Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

EPA 8260B : 42602 Analyst... : weh 
Method Description.: Volatile Organic Compounds : ug/L 

MB Method Blank 06/30/1999 1026 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 
Hexane 

ND 
ND 
ND 
ND 
ND 

LCS Laboratory Control Sample CLPVOAMS2 06/30/1999 1057 

Parameter/Test Description 

Benzene 

QC Result 

50.51 

QC Result True Value Orig. Value Calc. Result 

50 101.0 

* Limits 

~% 67-130 
Toluene 
Hexane 

50.50 
ND 

50 101.0 X 75-114 

| MS Matrix Spike CLPVOAMS2 907099-1 06/30/1999 1159 

Parameter/Test Description 

Benzene 
Toluene 
Hexane 

QC Result 

51.37 
51.12 
ND 

QC Result True Value Orig. Value Calc. Result * Limits 

50 
50 

ND 
ND 
ND 

102.7 
102.2 

67-130 
75-114 

MSD: Matrix Spike Duplicate CLPVOAMS2 907099-1 06/30/1999 1230 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 51.13 51.37 50 ND 102.3 X 67-130 
0.5 R 30 

Toluene 51.37 51.12 50 ND 102.7 X 75-114 
0.5 R 30 

Hexane ND ND ND 

EPA 8260B : 42758 Analyst... : weh 
Method Description.: Volatile Organic Compounds Units : ug/L 

MB Method Blank 07/02/1999 1239 

Parameter/Test Description 

Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 
Hexane 

QC Result 

ND 
ND 
ND 
ND 
ND 

QC Result True Value Orig. Value Calc. Result * Limits 

Page 13 
* X-X REC, R=RPD, A=ABS Diff., D=X Diff. 

Trie anaiytx;Bt results, opinions or int«ro<eta..<ons co/uairvea m tnis reoort ate oasea upon information ano material suocriiea, ov tne aieni tor whose exclusive ana confidential use this reoon nas been maae Tne analytical results, opinions or i me ror eta tions 

axoressed represent lhe Dest ludgment ot Core Laboratories. Core Laboratories, nowever. makes no warranty or representation, express or implied, of any type, ana expressly disclaims same as to ine D'oauciiviiy oro per operations or profitableness oi 

any ott. gas, coal or other mineral, property, wen or sano n connection with wnicn sucn reoon « useo or rened upon tor any reason wnatsoever This reoon sna* not oe reproduced, in wnow or in pan, without the whiten aootcrva. ol Cote ijt>y»lones. 



C O R E LABORATORIES 

Job Number.: 907127 
Q U A L I T Y C O N T R O L R E S U L T S 

Report Date.: 07/09/99 

CUSTOMER: Marathon Oi l Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacock 

QC Type .Description Reag. Code Lab ID D i lu t ion Factor Date Time 

|;:pS;i': ;/:: î T̂ rl laboratory Control Sample CLPV0AMS2 07/02/1999 1310 

Parameter/Test Descript ion QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 
Toluene 

52.79 
52.96 

50 
50 

105.6 
105.9 

X 67-130 
X 75-114 

MS Matrix Spike CIPVOAMS2 907258-2 07/02/1999 1546 

Parameter/Test Descript ion QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 52.27 50 ND 104.5 X 67-130 
Toluene 50.99 50 ND 102.0 X 75-114 

MSD Matrix Spike Duplicate CLPV0AMS2 07/02/1999 1617 

Parameter/Test Descript ion QC Result QC Result True Value Or ig. Value Calc. Result * Limits 

Benzene 51.01 52.27 50 ND 102.0 X 67-130 
2.4 R 25 

|o luene 50.18 50.99 50 ND 100.4 X 75-114 
F 1.6 R 25 

Page 14 
* %=X REC, R=RPD, A=ABS D i f f . , D=X D i f f . 

"ne analytical results, ooimona or interrxeMstions contained m mis reoon are oased upon miormaiion ano material supplied Oy me client tor whose exclusive ano confidential use tnis reoort nas oeen maoe. The arvarvticai results, opinions or mterpcoia Hons 

expressed represent ihe Deal ludgment o ' Core LaDoratones. Core Laboratories, nowever. makes no warranty or representation, express or implied, ol any type, and expressly disclaims same as io tne producirvny. wooer op era lions or oroliiableness oi 

any on, gas. coal or other mineral, property, we* or sano in connection with wnich sucn report is used or reiieO upon tor any reason wnatsoever. Tnis repon snaH not be reproduced, in wnole ot in can. withoul tne written approval of Cora Laboratories. 



C O R E LABORATORIES 

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 907127 Report Date.: 07/09/99 

CUSTOMER: Marathon Oi l Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacock 

. . : Vo la t i l e Organic Compounds . . . . : 42602 

. . : 826TCL 

Surrogate Units 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID Matrix QC Type D i lu t ion Result True Value Percent Recovery Limits Flag Date Time 

MB 54.70 50.00 109.4 76-120 06/30/1999 1026 
LCS 54.74 50.00 109.5 76-120 06/30/1999 1057 

907099-1 55.40 50.00 110.8 76-120 06/30/1999 1128 
907099-1 MS 54.36 50.00 108.7 76-120 06/30/1999 1159 
907099-1 MSD 54.14 50.00 108.3 76-120 06/30/1999 1230 
907113-2 54.90 50.00 109.8 76-120 06/30/1999 1301 
907113-1 55.65 50.00 111.3 76-120 06/30/1999 1332 
907127-2 54.77 50.00 109.5 76-120 06/30/1999 1404 
907127-4 54.84 50.00 109.7 76-120 06/30/1999 1435 
906908-3 Sol id 200 54.75 50.00 109.5 78-122 06/30/1999 1608 

\ Surrogate Units 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type D i lu t ion Result True Value Percent Recovery Limits Flag Date Time 

MB 53.43 50.00 106.9 85-115 06/30/1999 1026 
LCS 52.56 50.00 105.1 85-115 06/30/1999 1057 

907099-1 52.13 50.00 104.3 85-115 06/30/1999 1128 
907099-1 MS 52.31 50.00 104.6 85-115 06/30/1999 1159 
907099-1 MSD 52.80 50.00 105.6 85-115 06/30/1999 1230 
907113-2 52.92 50.00 105.8 85-115 06/30/1999 1301 
907113-1 52.40 50.00 104.8 85-115 06/30/1999 1332 
907127-2 52.67 50.00 105.3 85-115 06/30/1999 1404 
907127-4 53.98 50.00 108.0 85-115 06/30/1999 1435 
906908-3 Sol id 200 51.70 50.00 103.4 74-121 06/30/1999 1608 

Surrogate Units 

Toluene-d8 ug/L 

Lab ID Matrix QC Type Di lu t ion Result True Value Percent Recovery Limits Flag Date Time 

MB 52.03 50.00 104.1 85-112 06/30/1999 1026 
LCS 52.10 50.00 104.2 85-112 06/30/1999 1057 

907099-1 51.91 50.00 103.8 85-112 06/30/1999 1128 
907099-1 MS 52.01 50.00 104.0 85-112 06/30/1999 1159 
907099-1 MSD 52.08 50.00 104.2 85-112 06/30/1999 1230 
907113-2 52.33 50.00 104.7 85-112 06/30/1999 1301 
907113-1 51.42 50.00 102.8 85-112 06/30/1999 1332 
907127-2 52.19 50.00 104.4 85-112 06/30/1999 1404 
907127-4 51.87 50.00 103.7 85-112 06/30/1999 1435 
906908-3 Sol id 200 52.56 50.00 105.1 87-109 06/30/1999 1608 
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C O R E LABORATORIES 

Job Number.: 907127 
S U R R O G A T E R E C O V E R I E S R E P O R T 

Report Date.: 07/09/99 

CUSTOMER: Marathon Oi l Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacock 

. . : Vo la t i l e Organic Compounds • 42758 
Method Code . . : 826TCL 

Surrogate Units 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID Matrix QC Type Di l u t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 55.91 50.00 111.8 76-120 07/02/1999 1239 
LCS 56.81 50.00 113.6 76-120 07/02/1999 1310 

906371-1 56.35 50.00 112.7 76-120 07/02/1999 1341 
907258-3 56.34 50.00 112.7 76-120 07/02/1999 1412 
907258-1 57.41 50.00 114.8 76-120 07/02/1999 1443 
907258-2 56.09 50.00 112.2 78-122 07/02/1999 1514 
907258-2 MS 56.32 50.00 112.6 78-122 07/02/1999 1546 
907258-2 MSD 55.48 50.00 111.0 78-122 07/02/1999 1617 
907127-1 56.37 50.00 112.7 76-120 07/02/1999 1648 
907127-3 56.20 50.00 112.4 76-120 07/02/1999 1719 
906726-4 Solid 3000 54.83 50.00 109.7 78-122 07/02/1999 1824 
906726-5 Solid 600 52.39 50.00 104.8 78-122 07/02/1999 1855 

} 906727-3 Solid 3000 53.65 50.00 107.3 78-122 07/02/1999 1926 
' 906727-4 Solid 600 53.25 50.00 106.5 78-122 07/02/1999 1957 

906996-11 Oil 80000 56.90 50.00 113.8 80-120 07/02/1999 2130 
906372-2 Solid 51.11 50.00 102.2 78-122 07/02/1999 2237 

Surrogate Units 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type Di lu t ion Result True Value Percent Recovery Limits Flag Date Time 

MB 52.08 50.00 104.2 85-115 07/02/1999 1239 
LCS 51.73 50.00 103.5 85-115 07/02/1999 1310 

906371-1 51.06 50.00 102.1 85-115 07/02/1999 1341 
907258-3 51.79 50.00 103.6 85-115 07/02/1999 1412 
907258-1 51.12 50.00 102.2 85-115 07/02/1999 1443 
907258-2 51.67 50.00 103.3 85-121 07/02/1999 1514 
907258-2 MS 51.73 50.00 103.5 85-121 07/02/1999 1546 
907258-2 MSD 51.24 50.00 102.5 85-121 07/02/1999 1617 
907127-1 51.91 50.00 103.8 85-115 07/02/1999 1648 
907127-3 49.76 50.00 99.5 85-115 07/02/1999 1719 
906726-4 Solid 3000 50.62 50.00 101.2 74-121 07/02/1999 1824 
906726-5 Solid 600 50.75 50.00 101.5 74-121 07/02/1999 1855 
906727-3 Solid 3000 50.35 50.00 100.7 74-121 07/02/1999 1926 
906727-4 Solid 600 50.39 50.00 100.8 74-121 07/02/1999 1957 
906996-11 Oil 80000 50.75 50.00 101.5 85-121 07/02/1999 2130 
906372-2 Solid 52.07 50.00 104.1 74-121 07/02/1999 2237 
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The analytical results, opinions or interpretations containeo m in.s reoon are oased uoon information ana maienai suotweo Oy me cuent tor wnose exclusive ana condoennai use ims reoon has Oeen maoe. The analytical results, opinions or mierpreia lions 
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C O R E LABORATORIES 

Job Nurnber.: 907127 
S U R R O G A T E R E C O V E R I E S R E P O R T 

Report Date.: 07/09/99 

CUSTOMER: Marathon Oi l Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacock 

Surrogate Units 

Toluene-d8 ug/L 

Lab ID Matrix QC Type D i lu t ion Result True Value Percent Recovery Limits Flag Date Time 

MB 50.82 50.00 101.6 85-112 07/02/1999 1239 
LCS 51.71 50.00 103.4 85-112 07/02/1999 1310 

906371-1 51.50 50.00 103.0 85-112 07/02/1999 1341 
907258-3 50.72 50.00 101.4 85-112 07/02/1999 1412 
907258-1 51.24 50.00 102.5 85-112 07/02/1999 1443 
907258-2 51.04 50.00 102.1 85-109 07/02/1999 1514 
907258-2 MS 50.86 50.00 101.7 85-109 07/02/1999 1546 
907258-2 MSD 51.17 50.00 102.3 85-109 07/02/1999 1617 
907127-1 54.01 50.00 108.0 85-112 07/02/1999 1648 
907127-3 52.60 50.00 105.2 85-112 07/02/1999 1719 
906726-4 Sol id 3000 51.09 50.00 102.2 87-109 07/02/1999 1824 
906726-5 Sol id 600 51.18 50.00 102.4 87-109 07/02/1999 1855 
906727-3 Sol id 3000 51.11 50.00 102.2 87-109 07/02/1999 1926 
906727-4 Sol id 600 51.84 50.00 103.7 87-109 07/02/1999 1957 
906996-11 Oi l 80000 52.09 50.00 104.2 85-109 07/02/1999 2130 
906372-2 Sol id 51.89 50.00 103.8 87-109 07/02/1999 2237 

Method 
Method . : 8310 

. : 42789 

Surrogate Units 

1 -FIuoronaphthaIene ug/L 

Lab ID 

907014-1 
907014-2 
907014-2 
907014- 2 
907015- 1 
907029-3 
907029-4 
907081-1 
907081-2 
907127-2 
907127-4 

Matrix QC Type D i lu t ion Result True Value Percent Recovery Limits Flag Date Time 

MB 
LCS 

MS 
MSD 

1000 
1000 

54.8 
55.9 
40.5 
59.6 
66.4 
44.1 
90.8 
ND 
ND 
59.5 
80.2 
35.8 
51.7 

200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 

27 
28 
20 
30 
33 
22 
45 

0 
0 

30 
40 
18 
26 

16-59 
16-59 
16-59 
16-59 
16-59 
16-59 
16-59 
16-59 
16-59 
16-59 
16-59 
16-59 
16-59 

07/01/1999 1757 
07/01/1999 1839 
07/01/1999 1922 
07/01/1999 2004 
07/01/1999 2046 
07/01/1999 2129 
07/01/1999 2211 
07/01/1999 2252 
07/01/1999 2332 
07/02/1999 0015 
07/02/1999 0057 
07/02/1999 0139 
07/02/1999 0222 
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The ana.vt.car results, opmxjns or interpretations containeo in ims reoon are based uoon mrormaiion ana matenal supplied Oy lhe ciieni tor wnose exclusive ano confidential use tnis reoon has Oeen made. Tne analytical results, opinions or mierpreta Hons 
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C O R E LABORATORIES 

Job Number.: 907127 
S U R R O G A T E R E C O V E R I E S R E P O R T 

Report Date.: 07/09/99 

CUSTOMER: Marathon Of l Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacock 

Surrogate Units 

Percent Recovery Limits Flag Date Time 

Terphenyl-d14 ug/L 

Percent Recovery Limits Flag Date Time lab ID Matrix QC Type D i lu t ion Result True Value Percent Recovery Limits Flag Date Time 

MB 177.0 200 88.5 58-109 07/01/1999 1757 
LCS 194.5 200 97.2 58-109 07/01/1999 1839 

907014-1 128.5 200 64.2 58-109 07/01/1999 1922 
907014-2 184.0 200 92.0 58-109 07/01/1999 2004 
907014-2 MS 187.2 200 93.6 58-109 07/01/1999 2046 
907014-2 MSD 182.7 200 91.3 58-109 07/01/1999 2129 
907015-1 159.3 200 79.7 58-109 07/01/1999 2211 
907029-3 1000 ND 200 0.0 58-109 D 07/01/1999 2252 
907029-4 1000 ND 200 0.0 58-109 D 07/01/1999 2332 
907081-1 195.0 200 97.5 58-109 07/02/1999 0015 
907081-2 189.4 200 94.7 58-109 07/02/1999 0057 
907127-2 54.5 200 27.2 58-109 X 07/02/1999 0139 
907127-4 139.8 200 69.9 58-109 07/02/1999 0222 
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The enaiyi<cai results, opinions or mierore tal tons contained m this reoon are Dased upon information and material suopueo Ov me client tor wnose exclusive ano contideniiai use tnis reoort has been maoe. The analytical results, opinions or interpreta i>ons 
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rpjsckl Job Sample Receipt Checklist Report 
06/29/99 

V2 

Job Number : 907127 Location.: 57211 Customer Job ID : 
Project Number.: 96000746 Project Description.: INDIAN BASIN REMEDIATION STRIPPER 
Customer : Marathon Oil Company Contact.: Mr. Paul Peacock 

Job Check List Date.: 06/29/99 
Project Manager : Ipa 

Questions ? (Y/N) Comments 

Chain-of-Custody Present? Y 

Custody seal on shipping container? Y 

,If "yes", custody seal intact? Y 

Custody seals on sample containers?. 

.If "yes", custody seal intact?. 

Samples chi lied? Y 

Temperature of cooler acceptable? (4 deg C +/- 2). RECEIVED ON ICE 

Samples received intact (good condition)? Y 

Volatile samples acceptable? (no headspace) Y 

Correct containers used? Y 

Adequate sample volume provided? Y 

Samples preserved correctly? Y 

Samples received within holding-time? Y 

Agreement between COC and sample labels? Y 

Additional. 

Comments. 

Sample Custodian Signature. a 
Page 1 





C O R E LABORATORIES 

QUALITY ASSURANCE FOOTER 

METHOD REFERENCES 

1. EPA SW-846, Test Methods for Evaluating Solid Waste Update I, UA, MB, III 
2. Standard Methods for the Examination of Water and Wastewater, 18"1 Edition 
3. EPA 600/4-79-020, Methods of Chemical Analysis for Waters and Wastes, March 1983 
4. Federal Register, Friday, October 26,1984 (40 CFR Part 136) 
5. American Society for Testing and Materials, Volumes 5.01, 5.02, 5.03,11.01,11.02,11.03,11.04 
6. EPA Methods for Environmental Samples 

COMMENTS 

All methods of chemical analysis have a statistical uncertainty associated with the results. Unless otherwise indicated, the data in this report are 
within the limits of uncertainty as specified in the referenced method. Quality Control acceptance criteria are based either on actual laboratory 
performance or on limits specified in the referenced method. The date and time of analysis indicated on the QA report may not reflect the actual 
time of analysis for QC samples. All data are reported on an "as received" basis unless otherwise indicated. Data reported in the QA report may 
be lower than sample data due to dilution of samples into the calibration range of the analysis. Sample concentration for solid samples are 
calculated on an as received (wet) basis. Unless otherwise indicated, volatiles by gas chromatography (GC) are reported from a single column. 
Volatile analysis by GC on low level soil extractions are conducted at room temperature. 

FLAGS, FOOTNOTES AND ABBREVIATIONS (as needed) 

NA Not Analyzed ND Not detected at a vaiue greater than the reporting limit 
N/A Not applicable NC Not calculable due to values lower than the reporting limit 
ug/L Micrograms per liter mg/L = Milligrams per liter 
ug/Kg = Micrograms per kilogram mg/kg = Milligrams per kilogram 
U Undetected 
J Indicates value is > MDL, but < Reporting Limit 
B Analyte was detected in the method blank analyzed with this sample. 
D Surrogate recoveries are not calculated due to sample dilution. 
X Surrogate recovery is outside quality control limits. 
Y Spike or spike duplicate recovery is outside quality control limits. 
Z Relative percent difference for a spike and spike duplicate is outside quality control limits. The precision of the method was 

impacted by matrix. 
A = Indicates value is above QC acceptance criteria. 

QC SAMPLE IDENTIFICATIONS 

MB Method Blank SB Storage Blank 
RB = Reagent Blank EB Extraction Blank 
PB Preparation Blank CALB Calibration Blank 
MD Method Duplicate RS Reference Standard 
LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicate 
MS Matrix Spike MSD Matrix Spike Duplicate 
ICB Initial Calibration Blank CCB Continuing Calibration Blank 
ICV Initial Calibration Verification ICB Initial Calibration Blank 
PDS Post Digestion Spike SS Surrogate Spike 
ISA Interference Check standard "A" ISB Interference Check Standard "B" 
ISCAB = Interference Check Sample AB MSA Method of Standard Additions 
CAL Calibration standard SD Serial Dilution 
MST TCLP Matrix Spike MSQ TCLP Matrix Spike Duplicate 
PST TCLP Post Digestion Spike LCT TCLP Laboratory Control Sample 

SUBCONTRACTED LABORATORY LOCATIONS 

CORE Laboratories: Anaheim, California *AN Aurora, Colorado *AU 
Casper, Wyoming *CA Corpus Christi, Texas "CC 
Houston, Texas (Env) "HE Houston, Texas (Pet) "HP 
Other (Detailed in Case Narrative) "XX 

CORE-Valparaiso 
2400 Cumberland Dr 
Valparaiso, IN 46383 

VPQ0140 
Revision 000 

Effective 6/16/99 





MCR 

CORE LABORATdWlfe^ 

ANALYTICAL REPORT 
JOB NUMBER: 908443 

Prepared For: 

Marathon O i l Company 
125 West Missouri Street 

P.O. Box 552 
Midland, TX 79702-0552 

A t t e n t i o n : Mr. Paul Peacock 

Date: 08/11/99 

CUV U, In 
Signature Date 

Name: Les Arnold 2400 Cumberland Drive 
Valparaiso, IN 46383 

T i t l e : Laboratory Manager 

PHONE: 219-464-2389 
FAX..: 219-462-2953 
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C O R E LABORATORIES 

S A M P L E I N F O R M A T I O N 
Date: 08/11/99 

Job Number.: 908443 : 96000651 
Customer...: Marathon OiI Company Customer Project ID ; INDIAN BASIN 

Mr. Paul Peacock Project Descript ion : Marathon Oi l Co., Midland, Tx 

Laboratory 
Sample ID 

Customer 
Sample ID 

Sample 
Matr ix 

Date 
Sampled 

Time 
Sampled 

Date 
Received 

Time 
Received 

908443-1 

908443-2 

908443-3 

908443-4 

WEST STRIPPER INFLUENT 

WEST STRIPPER EFFLUENT 

EAST STRIPPER INFLUENT 

EAST STRIPPER EFFLUENT 

Water 

Water 

Water 

Water 

07/28/1999 

07/28/1999 

07/28/1999 

07/28/1999 

10:03 

10:15 

10:27 

10:39 

07/29/1999 

07/29/1999 

07/29/1999 

07/29/1999 

12:00 

12:00 

12:00 

12:00 
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C O R E LABORATORIES 

Job Number: 908443 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 08/11/99 

CUSTOMER: Marathon Oit Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: WEST STRIPPER INFLUENT 
Date Sampled : 07/28/1999 
Time Sampled : 10:03 
Sample Matrix :' Water 

Laboratory Sample ID: 908443-1 
Date Received : 07/29/1999 
Time Received : 12:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS OATE TECH 

SW-846 3510B 

8015B Modified 

8015B Modified 

EPA 8260B 

Sep-Funnel Extract ion for DRO 
Separatory Funnel L iq /L iq Extraction 

Diesel Range Organics (C10 - C28) 
Diesel Range Organics C10 - C28 

Gasoline Range Organics (C5-C9) 
Gasoline Range Organics C5-C9 

Vo la t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 
Hexane 

Complete 

ND 

<0.5 

ND 
ND 
ND 
ND 
ND 

0.5 

0.5 

5 
5 
5 

10 
5 

mg/L 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

08/02/99 

08/02/99 

08/06/99 

08/10/99 
08/10/99 
08/10/99 
08/10/99 
08/10/99 

b j l 

jdb 

r jm 

r jm 
r jm 
rjm 
rjm 
rjm 
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The anarytcai results oc-rxons or interpretations container] in ims reoort are oased uoon mtormaiion ano materia* suooiiea oy the client toi wnose exclusive ana coniirjentiai use tins reoon has Dean maoe The analytical tesuHs. ODiniona Of tntertxeta tions 
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C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 908443 Date: 08/11/99 

CUSTOMER: Marathon Oi l Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: WEST STRIPPER EFFLUENT 
Date Sampled : 07/28/1999 
Time Sampled : 10:15 
Sample Matrix : Water 

Laboratory Sample ID: 908443-2 
Date Received : 07/29/1999 
Time Received : 12:00 

TEST METHOD 

SW-846 3510B 

8015B Modified 

8015B Modified 

EPA 8260B 

PARAMETER/TEST DESCRIPTION: 

Sep-Funnel Extract ion for DRO 
Separatory Funnel L iq /L iq Extract ion 

Diesel Range Organics (C10 - C28) 
Diesel Range Organics C10 - C28 

Gasoline Range Organics (C5-C9) 
Gasoline Range Organics C5-C9 

Vo la t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 
Hexane 

SAMPLE RESULT REPORTING LIMIT UNITS OATE TECH 

Complete 

ND 

<0.5 

ND 
ND 
ND 
ND 
ND 

0.5 

0.5 

5 
5 
5 

10 
5 

mg/L 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

08/02/99 

08/02/99 

08/06/99 

08/04/99 
08/04/99 
08/04/99 
08/04/99 
08/04/99 

b j l 

jdb 

r jm 

weh 
weh 
weh 
weh 
weh 
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The analytical results, opinions or interpret ations contained m lhis reoon are oaseo uoon information ano matBnai supoiied Dy the client tor wnose exclusive ana coniioentiai use mis repon has Oeen maoe. The anaryncai results, opinions or interpreta tions 
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C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 908443 Date: 08/11/99 

CUSTOMER: Marathon OiL Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: EAST STRIPPER INFLUENT Laboratory Sample ID: 908443-3 
Date Sampled : 07/28/1999 Date Received : 07/29/1999 
Time Sampled : 10:27 Time Received : 12:00 
Sample Matrix : Water 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

SW-846 3510B 

8015B M o d i f i e d 

•8015B M o d i f i e d 

EPA 8260B 

Sep-Funnel E x t r a c t i o n f o r DRO 
Separa to ry Funnel L i q / L i q E x t r a c t i o n 

D iese l Range Organics (C10 - C28) 
D iese l Range Organics C10 - C28 

Gaso l ine Range Organics (C5-C9) 
Gaso l ine Range Organics C5-C9 

V o l a t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 
Hexane 

Complete 

<0.5 

0.8 

ND 
ND 
ND 
ND 
ND 

0.5 

0.5 

5 
5 
5 

10 
5 

mg/L 

mg/L 

08/02/99 

08/02/99 

08/06/99 

b j l 

jdb 

rjm 

ug/L 08/10/99 rjm 
ug/L 08/10/99 rjm 
ug/L 08/10/99 rjm 
ug/L 08/10/99 rjm 
ug/L 08/10/99 rjm 
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'he anaiytcai results, opinions or interpolation* contained in this repon are Da sea upon 

snores sea represent the oest luagmeni ot Core LaDoratones Core Laooratones. nowever. ma» 
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C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 908443 Date: 08/11/99 

CUSTOMER: Marathon Oit Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sampte ID: EAST STRIPPER EFFLUENT Laboratory Sample ID: 908443-4 
Date Sampled : 07/28/1999 
Time Sampled : 10:39 
Sample Matrix : Water 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

SW-846 3510B 

8015B Modified 

8015B Modified 

EPA 8260B 

Sep-Funnel Extraction for DRO 
Separatory Funnel L iq /L iq Extract ion 

Diesel Range Organics (C10 - C28) 
Diesel Range Organics C10 - C28 

Gasoline Range Organics (C5-C9) 
Gasoline Range Organics C5-C9 

Vo la t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 
Hexane 

Complete 

ND 

<0.5 

ND 
ND 
ND 
ND 
ND 

0.5 

0.5 

5 
5 
5 

10 
5 

mg/L 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

08/02/99 

08/02/99 

b j l 

jdb 

08/06/99 r jm 

08/04/99 
08/04/99 
08/04/99 
08/04/99 
08/04/99 

weh 
weh 
weh 
weh 
weh 

» 1 1 1 1 1— 
Page 5 

The analytical results, opinions or -ni erpreiaiions contained m tms reoon are Daseo uoon intormaiion ano material suooued ov tne client lor wnose exclusive and contioenicai use lhis reoort has oeen made. The analytical results, optnaons or interpreta lions 

en pressed represent me pest ludgment ol Core LaDoraior.es. Core LaDoratones. nowever. maxes no warranty or 'Core sent a tion, enoress or imoiiea, ol any type, ana expressly disclaims same as to the productivity proper operations or prOtilaoieness ol 

any on, gas, coat or other miner al. property, weii or sand in connection with which such report is used or retied uoon tor any reason wnatsoever. Tnis reoort snail not De reproduced, in wnole or m pan. without the wntten approval ot Core l_aooratones. 



C O R E LABORATORIES 

Q U A L T Y CONTROL R E S U L T S 
Job Number.: 908443 Report Date.: 08/11/99 

CUSTOMER: Marathon Oil Company PROJECT: Marathon Oil Co Midland, Tx ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

Test Method : 44399 Analyst...: jdb 
Method Description.: Diesel Range Organics (C10 -C28) Units : mg/L 

MB Method Blank 08/02/1999 1935 

Parameter/Test Description 

Diesel Range Organics C10 - C28 

QC Result 

ND 

QC Result True Value Orig. Value Calc. Result * Limits 

MS Matrix Spike OROSTD 908443-1 0S/0Z/1999 2126 

Parameter/Test Description 

Diesel Range Organics C10 - C28 

QC Result 

419 

QC Result True Value Orig. Value 

ND 

Calc. Result * Limits 

I l j i % 42-122 

MSD Matrix Spike Duplicate DROSTD 908443-1 08/02/1999 2203 

Parameter/Test Description 

iesel Range Organics C10 - C28 

QC Result 

417 

QC Result True Value Orig. Value Calc. Result * Limits 

419 ND 83.4 
0.5 

% 42-122 
R 20 

8015B Modified : 44436 Analyst...: rjm 
Method Description.: Gasoline Range Organics (C5-C9) 

LCS Laboratory Control Sample 08/06/1999 1009 

Parameter/Test Description 

Gasoline Range Organics C5-C9 

QC Result 

4.876 

QC Result True Value Orig. Value Calc. Result * Limits 

5.0 97.5 % 72-125 

MB Method Blank 08/06/1999 1054 

Parameter/Test Description 

Gasoline Range Organics C5-C9 

QC Result 

0.017 

QC Result True Value Orig. Value Calc. Result Limits 

MS Matrix Spike 908443-1 08/06/1999 1203 

Parameter/Test Description 

Gasoline Range Organics C5-C9 

QC Result 

3.994 

QC Result True Value Orig. Value Calc. Result * Limits 

5.0 0.187 76.1 % 72-125 

Page 6 
* %=% REC, R=RPD, A=ABS Diff., D=% Diff. 

The analytical results, opinions or inierpretaiions containeo m ims reoort are oaseo upon iniormation ana material supplied Dv ine ciieni lor wnose exclusive ano contiOeniiai use this repon has O 

expressed represent the oest luogment ol Cora Laooratones. Core Laooraiones. nowever, makes no warranty or representation, express or impiieo. o' any type, ana expressly disclaims same i 

any oa. gas. co»l or other mineral, prooerty, weM ot sand tn connection witn wtucn sucn repon ts usea or rened upon lor any reason wnatsoever. This reoon Shall noi oe reoroaucea. m whole o 

n made. Tne analytical results, opinions or mterpreta tions 

oroper opera lions or proliiaOleness Ol 

:en aoorovai ot Cora Labor atones 



C O R E LABORATORIES 

Job Number.: 908443 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 08/11/99 

CUSTOMER: Marathon OH Company PROJECT: Marathon Oil Co Midland, Tx ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

MSD Matrix Spike Duplicate C5C9 908443-1 08/06/1999 1238 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Gasoline Range Organics C5-C9 4.414 3.994 5.0 0.187 84.5 % 72-125 
10.0 R 25 

Test Method EPA 8260B : 44338 Analyst...: weh 
Method Description. Volatile Organic Compounds : ug/L 

MB Method Blank 08/04/1999 0846 

Parameter/Test Description 

Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 
Hexane 

QC Result 

ND 
ND 
ND 
ND 
ND 

QC Result True Value Orig. Value Calc. Result * Limits 

LCS Laboratory Control Sample CLPV0AMS2 08/04/1999 0917 

Parameter/Test Description 

Benzene 
Toluene 
Hexane 

QC Result 

50.30 
49.16 
ND 

QC Result True Value Orig. Value Calc. Result 

50 
50 

100.6 
98.3 

* Limits 

~% 67-130 
% 75-114 

MS Matrix Spike CLPV0AMS2 908620-2 08/04/1999 1121 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 53.77 50 7.39 92.8 % 67-130 
Toluene 48.45 50 1.90 93.1 % 75-114 
Hexane ND ND 

MSD Matrix Spike Duplicate CLPV0AMS2 908620-2 08/04/1999 1153 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 52.34 53.77 50 7.39 89.9 % 67-130 
2.7 R 30 

Toluene 47.83 48.45 50 1.90 91.9 % 75-114 
1.3 R 30 

Hexane ND ND ND 

Page 7 
* %=% REC, R=RPD, A=ABS Diff., D=% Diff. 

The analytical results, opinions or interprets!ions contained <n this repon are oased upon tniorrnaiion ana matenal supplied Oy the cnent tor wnose exclusive and conlideniiai use this repon has Oeen made. The analytical results, opinions or interpreta lions 

expressed reoresent the oest tudgment ot Core LaDoratones Core Laooratones. however, manes no warramv or representation, express or implied, ol any type, ana expressly disclaims same as to the oroductivity, proper operations or protitabteness ot 

any od. gas. coal or other rnmer*. property, we* or sano m connection with wnrcn sucn repon is used or retted upon tor any reason whatsoever. This reoon shall not De reproduced, m wnole or m pan. without tne written approval ot Core LaOoratories 



C O R E LABORATORIES 

Job Number.: 908443 
Q U A L I T Y C O N T R O L R E S U L T S 

Report Date.: 08/11/99 

CUSTOMER: Marathon Ofl Company PROJECT: Marathon O i l Co., Midland, Tx ATTN: Mr. Paul Peacock 

QC Type Descript ion Reag. Code Lab ID D i lu t ion Factor Date Time 

Test Method EPA 8260B Batch : 44566 Ana l ys t . . . : r jm 
Method Descript ion. Vo la t i l e Organic Compounds : ug/L 

Ana l ys t . . . : r jm 

MS Matrix Spi ke CLPVOAMS2 908676-2 i i i i i i i i i l l l l l 08/10/1999 0417 

Parameter/Test Description QC Result QC Result True Value Or ig . Value Calc. Result * L imits 

Benzene 41.53 50 ND 83.1 % 67-130 
Toluene 34.10 50 ND 68.2 % 75-114 

MSD Matrix Spike Duplicate l|ip^|6^|:||l||l 908676-2 iR i i i l l l i l l l 08/10/1999 0448 

Parameter/Test Description 

Benzene 

Toluene 

Result QC Result True Value Or ig. Value Calc. Result * Limits 

41.44 41.53 50 ND 82.9 % 67-130 
0.2 R 30 

34.01 34.10 50 ND 68.0 % 75-114 
0.3 R 30 

• 
MB Method Blank 08/10/1999 0946 

Parameter/Test Description 

Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 
Hexane 

QC Result 

ND 
ND 
ND 
ND 
ND 

QC Result True Value Or ig . Value Calc. Result * L imi ts 

LCS Laboratory Control Sample CLPVOAMS2 08/10/1999 1033 

Parameter/Test Description QC Result QC Result True Value Or ig . Value Calc. Result * L imits 

Benzene 58.38 50 116.8 % 67-130 
Toluene 49.73 50 99.5 % 75-114 

Page 8 
* %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 

Tha analytical results, opinions or mtetweiations containeo m this reoon are based uoon information ano material supplied oy the client lor whose exclusive ana confidential use this repon has Oeen maoe. The analytical results, opinions or interpretations 

expressed represent the best lOOgment of Core Laboratones. Core Laooraiones. nowever. makes no warranty or representation, express or implied, of ar™ type, ana expressly disclaims same as io the proauciivity, proper opera I ions or profitableness oi 

any o*. gas. coal or other mineral, property, wen or sand n connection with which sucn reoort is useo or relied uoon tor any reason wnatsoever. This reoon snail not oe reproduced, m whole or m pan. without the written approval of Core I j lwa tones . 



C O R E LABORATORIES 

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 908443 Report Date.: 08/11/99 

CUSTOMER: Marathon Oi l Company PROJECT: Marathon O i l Co., Midland, Tx ATTN: Mr. Paul Peacock. 

Batch : 44338 
. . . : 8260V1 

Surrogate Uni ts 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID Matrix QC Type D i lu t ion Result True Value Percent Recovery Limits Flag Date Time 

MB 52.08 50.00 104.2 76-120 08/04/1999 0846 
LCS 53.31 50.00 106.6 76-120 08/04/1999 0917 

908443-2 53.57 50.00 107.1 76-120 08/04/1999 0949 
908443-4 53.40 50.00 106.8 76-120 08/04/1999 1020 
908620-2 54.56 50.00 109.1 76-120 08/04/1999 1051 
908620-2 MS 52.62 50.00 105.2 76-120 08/04/1999 1121 
908620-2 MSD 53.75 50.00 107.5 76-120 08/04/1999 1153 
908620-1 53.73 50.00 107.5 76-120 08/04/1999 1223 
908626-4 52.55 50.00 105.1 76-120 08/04/1999 1254 

1 Surrogate Units 

W BFB (Surrogate) ug/L 

Lab ID Matrix QC Type D i lu t ion Result True Value Percent Recovery Limits Flag Date Time 

MB 49.20 50.00 98.4 85-115 08/04/1999 0846 
LCS 48.03 50.00 96.1 85-115 08/04/1999 0917 

908443-2 48.58 50.00 97.2 85-115 08/04/1999 0949 
908443-4 47.83 50.00 95.7 85-115 08/04/1999 1020 
908620-2 47.65 50.00 95.3 85-115 08/04/1999 1051 
908620-2 MS 48.34 50.00 96.7 85-115 08/04/1999 1121 
908620-2 MSD 48.30 50.00 96.6 85-115 08/04/1999 1153 
908620-1 47.55 50.00 95.1 85-115 08/04/1999 1223 
908626-4 47.99 50.00 96.0 85-115 08/04/1999 1254 

Surrogate Units 

Toluene-d8 ug/L 

Lab ID Matrix QC Type D i lu t ion Result True Value Percent Recovery Limits Flag Date Time 

MB 46.92 50.00 93.8 85-112 08/04/1999 0846 
LCS 47.17 50.00 94.3 85-112 08/04/1999 0917 

908443-2 47.19 50.00 94.4 85-112 08/04/1999 0949 
908443-4 46.94 50.00 93.9 85-112 08/04/1999 1020 
908620-2 47.53 50.00 95.1 85-112 08/04/1999 1051 
908620-2 MS 46.68 50.00 93.4 85-112 08/04/1999 1121 
908620-2 MSD 47.53 50.00 95.1 85-112 08/04/1999 1153 
908620-1 47.43 50.00 94.9 85-112 08/04/1999 1223 
908626-4 47.32 50.00 94.6 85-112 08/04/1999 1254 
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The analytics, results, opinions or interpretations contained in this report are oased upon information ana materiel supplied by ine client lor whose exclusive and confidential use this report nas been made. The analytical results, rontons or interpreta lions 

expressed represent ihe oesi judgment ol Core laboratories. Core i. a Dor a tones, nowever. manes no warranty or representation, express or implied, ot any type, and expressly disclaims same as to tne productivity, proper operations or provableness of 

any o i , gas, coal or otner mineral, property, well or sand m connection with which such report is used or retted upon tor any reason wnatsoever. This repon shaU not oe reproduced, m wnoie or r> pan. without the writ ten approval ot Core Laooratones 



C O R E LABORATORIES 

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 908443 Report Date.: 08/11/99 

CUSTOMER: Marathon Oi l Company PROJECT: Marathon Oi l Co., Midland, Tx ATTN: Mr. Paul Peacock 

Method . . : Vo la t i le Organic Compounds . . . . : 44566 
Method Code., , . . . : 8260V1 

Surrogate Units 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID Matrix QC Type D i lu t ion Result True Value Percent Recovery Limits Flag Date Time 

908334-4 200000 46.44 50.00 92.9 76-120 08/10/1999 0104 
908443-3 46.60 50.00 93.2 76-120 08/10/1999 0206 
908626-2 2 48.91 50.00 97.8 76-120 08/10/1999 0238 
908676-2 5 47.48 50.00 95.0 76-120 08/10/1999 0345 
908676-2 MS 5 49.53 50.00 99.1 76-120 08/10/1999 0417 
908676-2 MSD 5 47.90 50.00 95.8 76-120 08/10/1999 0448 
908334-2 1000 46.91 50.00 93.8 76-120 08/10/1999 0519 
908782-1 48.39 50.00 96.8 76-120 08/10/1999 0550 
908782-2 47.51 50.00 95.0 76-120 08/10/1999 0621 
908782-3 48.47 50.00 96.9 76-120 08/10/1999 0652 
908443-1 48.32 50.00 96.6 76-120 08/10/1999 0755 

MB 47.11 50.00 94.2 76-120 08/10/1999 0946 
LCS 46.75 50.00 93.5 76-120 08/10/1999 1033 

908334-1 40000 46.77 50.00 93.5 76-120 08/10/1999 1130 
908334-3 50000 45.53 50.00 91.1 76-120 08/10/1999 1233 

Surrogate Units 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type Di lu t ion Result True Value Percent Recovery Limits Flag Date Time 

908334-4 200000 42.23 50.00 84.5 85-115 X 08/10/1999 0104 
908443-3 44.50 50.00 89.0 85-115 08/10/1999 0206 
908626-2 2 43.27 50.00 86.5 85-115 08/10/1999 0238 
908676-2 5 44.07 50.00 88.1 85-115 08/10/1999 0345 
908676-2 MS 5 42.78 50.00 85.6 85-115 08/10/1999 0417 
908676-2 MSD 5 44.56 50.00 89.1 85-115 08/10/1999 0448 
908334-2 1000 42.18 50.00 84.4 85-115 X 08/10/1999 0519 
908782-1 43.96 50.00 87.9 85-115 08/10/1999 0550 
908782-2 44.39 50.00 88.8 85-115 08/10/1999 0621 
908782-3 43.72 50.00 87.4 85-115 08/10/1999 0652 
908443-1 31.79 50.00 63.6 85-115 X 08/10/1999 0755 

MB 43.36 50.00 86.7 85-115 08/10/1999 0946 
LCS 44.13 50.00 88.3 85-115 08/10/1999 1033 

908334-1 40000 43.88 50.00 87.8 85-115 08/10/1999 1130 
908334-3 50000 42.80 50.00 85.6 85-115 08/10/1999 1233 
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The analytical results, opinions or •Merpraiat.ons contained m lhis reoon are oased uoon information ana material supplied By the cnent for whose exclusive ana coni-aential use mis reoon has Oeen maoe. The analytical results. oo<ntoris or interprets Hons 
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C O R E LABORATORIES 

Job Number.: 908443 
S U R R O G A T E R E C O V E R I E S R E P O R T 

Report Date. : 08/11/99 

CUSTOMER: Marathon Ofl Company PROJECT: Marathon 0 , I Co., Midland, Tx ATTN: Mr. Paul Peacock 

Surrogate Units 

Toluene-d8 ug/L 

Lab ID Matri x QC Type D i lu t ion Result True Value Percent Recovery Limits Flag Date Time 

908334-4 200000 46.50 50.00 93.0 85-112 08/10/1999 0104 
908443-3 46.12 50.00 92.2 85-112 08/10/1999 0206 
908626-2 2 46.68 50.00 93.4 85-112 08/10/1999 0238 
908676-2 5 45.82 50.00 91.6 85-112 08/10/1999 0345 
908676-2 MS 5 45.00 50.00 90.0 85-112 08/10/1999 0417 
908676-2 MSD 5 44.85 50.00 89.7 85-112 08/10/1999 0448 
908334-2 1000 46.26 50.00 92.5 85-112 08/10/1999 0519 
908782-1 46.44 50.00 92.9 85-112 08/10/1999 0550 
908782-2 45.94 50.00 91.9 85-112 08/10/1999 0621 
908782-3 46.77 50.00 93.5 85-112 08/10/1999 0652 
908443-1 46.40 50.00 92.8 85-112 08/10/1999 0755 

MB 46.51 50.00 93.0 85-112 08/10/1999 0946 
LCS 46.52 50.00 93.0 85-112 08/10/1999 1033 

908334-1 40000 45.76 50.00 91.5 85-112 08/10/1999 1130 
908334-3 50000 46.48 50.00 93.0 85-112 08/10/1999 1233 
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The analytical results, opinions or interpretations con lamed m this reoon are based upon mtormaiion ana material supplied by ine client tor whose exclusive and confidential use this reoon has been made. The analytical results, opinions or interprets <>ons 

expressed represent the oest luogment of Core Laboratories Core Laboratories, however, makes no warranty or re Dre sent a ton. er.press or implied, of any type, and expressly disclaims same >s to lhe productivity, proper operations or protiiaoieness ol 
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C O R E LABORATORIES 

QUALITY ASSURANCE FOOTER 

METHOD REFERENCES 

1. EPA SW-846, Test Methods for Evaluating Solid Waste Update 1,11 A, MB, III 
2. Standard Methods for the Examination of Water and Wastewater, 18 t h Edition 
3. EPA 600/4-79-020, Methods of Chemical Analysis for Waters and Wastes, March 1983 
4. Federal Register, Friday, October 26,1984 (40 CFR Part 136) 
5. American Society for Testing and Materials, Volumes 5.01,5.02, 5.03,11.01,11.02,11.03,11.04 
6. EPA Methods for Environmental Samples 

COMMENTS 

All methods of chemical analysis have a statistical uncertainty associated with the results. Unless otherwise indicated, the data in this report are 
within the limits of uncertainty as specified in the referenced method. Quality Control acceptance criteria are based either on actual laboratory 
performance or on limits specified in the referenced method. The date and time of analysis indicated on the QA report may not reflect the actual 
time of analysis for QC samples. All data are reported on an "as received" basis unless otherwise indicated. Data reported in the QA report may 
be lower than sample data due to dilution of samples into the calibration range of the analysis. Sample concentration for solid samples are 
calculated on an as received (wet) basis. Unless otherwise indicated, volatiles by gas chromatography (GC) are reported from a single column. 
Volatile analysis by GC on low level soil extractions are conducted at room temperature. 

FLAGS, FOOTNOTES AND ABBREVIATIONS (as needed) 

NA Not Analyzed NO - Not detected at a value greater than the reporting limit 
N/A Not applicable NC = Not calculable due to values lower than the reporting limit 
ug/L Micrograms per liter mg/L = Milligrams per liter 
ug/Kg = Micrograms per kilogram mg/kg = Milligrams per kilogram 
U = Undetected 
J Indicates value is > MDL, but < Reporting Limit 
B Analyte was detected in the method blank analyzed with this sample. 
D Surrogate recoveries are not calculated due to sample dilution. 
X Surrogate recovery is outside quality control limits. 
Y Spike or spike duplicate recovery is outside quality control limits. 
Z Relative percent difference for a spike and spike duplicate is outside quality control limits. The precision of the method was 

impacted by matrix. 
A = Indicates value is above QC acceptance criteria. 

QC SAMPLE IDENTIFICATIONS 

MB Method Blank SB = Storage Blank 
RB Reagent Blank EB - Extraction Blank 
PB Preparation Blank CALB = Calibration Blank 
MD = Method Duplicate RS = Reference Standard 
LCS Laboratory Control Sample LCSD = Laboratory Controi Sample Duplicate 
MS Matrix Spike MSD = Matrix Spike Duplicate 
ICB Initial Calibration Blank CCB = Continuing Calibration Blank 
ICV initial Calibration Verification ICB = Initial Calibration Blank 
PDS Post Digestion Spike SS = Surrogate Spike 
ISA Interference Check standard "A" ISB = Interference Check Standard "B" 
ISCAB = Interference Check Sample AB MSA = Method of Standard Additions 
CAL Calibration standard SD = Serial Dilution 
MST TCLP Matrix Spike MSQ = TCLP Matrix Spike Duplicate 
PST TCLP Post Digestion Spike LCT = TCLP Laboratory Control Sample 

SUBCONTRACTED LABORATORY LOCATIONS 

CORE Laboratories: Anaheim, California "AN Aurora, Colorado "AU 
Casper, Wyoming *CA Corpus Christi, Texas "CC 
Houston, Texas (Env) "HE Houston, Texas (Pet) "HP 
Other (Detailed in Case Narrative) "XX 

CORE-Valparaiso 
2400 Cumberland Dr 
Valparaiso, IN 46383 

VPQ0140 
Revision 000 

Effective 6/16/99 



^rpjsckl Job Sample Receipt Checklist Report 
07/29/99 

V2 

• 908443 Location.: 57211 Customer Job ID : Job Check List Date.: 07/29/99 
I pa Project Number. : 96000651 

: Marathon 
Project Description.: Marathon Oil Co., Midland, Tx 

Oil Company Contact.: Mr. Paul Peacock 

Job Check List Date.: 07/29/99 
I pa 

Questions ? (Y/N) Comments 

Chain-of-Custody Present? Y 

Custody seal on shipping container? 

. . . I f "yes", custody seal intact? 

Custody seals on sample containers? 

. . . I f "yes", custody seal intact? 

Samples chilled? Y 

Temperature of cooler acceptable? (4 deg C +/- 2). 

Samples received intact (good condition)? Y 

Volatile samples acceptable? (no headspace) Y 

Correct containers used? Y 

Adequate sample volume provided? Y 

Samples preserved correctly? Y 

Samples received within holding-time? Y 

Agreement between COC and sample labels? Y 

Additional 

Comments. 

Sample Custodian Signature. 

Page 1 
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C O R E LABORATORIES 

ANALYTICAL REPORT 
JOB NUMBER: 909663 

Prepared For: 

Marathon O i l Company 
125 West Missouri Street 

P.O. Box 552 
Midland, TX 79702-0552 

A t t e n t i o n : Mr. Paul Peacock 

Date: 08/31/99 

Signature 

Name: Les Arnold 

T i t l e : Laboratory Manager 

Date 

2400 Cumberland Drive 
Valparaiso, IN 46383 

PHONE: 219-464-2389 
FAX..: 219-462-2953 

i. ooioons of mterorei ations containeo m tr 
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C O R E LABORATORIES 

S A M P L E I N F O R M A T I O N 
Date: 08/31/99 

Job Number.: 909683 • 96000651 
Customer...: Marathon Oi l Company Customer Project ID ; INDIAN BASIN 

Mr. Paul Peacock Project Descript ion : Marathon Oi l Co., Midland, Tx 

laboratory 
Sample ID 

Customer 
Sample ID 

Sample 
Matrix 

Date 
Sampled 

Time 
Sampled 

Date 
Received 

Time 
Rece Wed 

909683-1 

909683-2 

909683-3 

909683-4 

WEST STRIPPER INFLUENT 

WEST STRIPPER EFFLUENT 

EAST STRIPPER INFLUENT 

EAST STRIPPER EFFLUENT 

Water 

Water 

Water 

Water 

08/26/1999 

08/26/1999 

08/26/1999 

08/26/1999 

09:02 

09:13 

09:22 

09:33 

08/27/1999 

08/27/1999 

08/27/1999 

08/27/1999 

12:00 

12:00 

12:00 

12:00 
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The analytical results, ©anions or interpretations contained in this reoon are based uoon information ano matenal supplied Oy the client tor wnose exclusive and confidential use this repon has been maoa. The analytical results, opinions or interpreta Hons 

expressed represent th* Oest luogment of Core Laboratories- Core Laboratories, however, makes no warranty or reoresentation. eapress or implied. O' any type, and expressly disclaims same as io the productivity, proper operations or prohtabieness ot 

any oe. gas. coat or oiner mmerat. property, wett or sand m connection with wmcn such report is used or relied upon tor any reason wnatsoever. This repon snail not oe reproduced, in whole or m part, without lha wntten approval of Core Laboratories. 



C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 909683 Date: 08/31/99 

CUSTOMER: Marathon OU Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: WEST STRIPPER INFLUENT 
Date Sampled : 08/26/1999 
Time Sampled : 09:02 
Sample Matrix : Water 

Laboratory Sample ID: 909683-1 
Date Received : 08/27/1999 
Time Received : 12:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

SW-846 3510B 

8015B Modified 

8015B Modified 

EPA 8260B 

Sep-Funnel Extract ion for DRO 
Separatory Funnel L iq /L iq Extraction 

Diesel Range Organics (C10 - C28) 
Diesel Range Organics C10 - C28 

Gasoline Range Organics (C5-C9) 
Gasoline Range Organics C5-C9 

V o l a t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 
Hexane 

Complete 

<0.5 

1.3 

<5 
ND 
<5 
ND 

11 

0.5 

0.5 

5 
5 
5 

10 
5 

mg/L 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

08/30/99 

08/30/99 

08/30/99 

08/30/99 
08/30/99 
08/30/99 
08/30/99 

b j l 

r jm 

weh 

weh 
weh 
weh 
weh 

08/30/99 weh 

Page 2 

The analytical mut ts , opinions or inierpretaions contained m rnis repon are based upon inlormanon ano material suoptieo Dy Ihe client lor whose exclusive ano confidential use lhis reoon has been made The analytical results, opinions or interpreta lions 

e i pressed represent the Oesl ludgment ol Core Laooratones. Core Laboratories, however, manes no warranty or representation, exoress or implied, ot any type, and exoressly disclaims same as to tne productivity, prooer operations or profitableness ot 

any o*. gas. coat or other mineral, property, well or sand m connection with which such report is used or reiied upon tor any reason wnatsoever. This repon snarl not oe reproduced, m whole or m part, without the written approval ot Core Laboratones. 



C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 909683 Date: 08/31/99 

CUSTOMER: Marathon Oi l Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: WEST STRIPPER EFFLUENT 
Date Sampled : 08/26/1999 
Time Sampled : 09:13 
Sample Matrix : Water 

Laboratory Sample ID: 909683-2 
Date Received : 08/27/1999 
Time Received : 12:00 

TEST METHOD 

SW-846 3510B 

8015B Modified 

8015B Modified 

EPA 8260B 

PARAMETER/TEST DESCRIPTION 

Sep-Funnel Extract ion for DRO 
Separatory Funnel L iq /L iq Extract ion 

Diesel Range Organics (C10 - C28) 
Diesel Range Organics C10 - C28 

Gasoline Range Organics (C5-C9) 
Gasoline Range Organics C5-C9 

Vo la t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 
Hexane 

SAMPLE RESULT REPORTING LIMIT UNITS OATE TECH 

Complete 

<0.5 

<0.5 

ND 
ND 
ND 
ND 
ND 

0.5 

0.5 

5 
5 
5 

10 
5 

mg/L 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

08/30/99 

08/30/99 

08/30/99 

08/29/99 
08/29/99 
08/29/99 
08/29/99 
08/29/99 

b j l 

r jm 

weh 

weh 
weh 
weh 
weh 
weh 

Page 3 

The analytical results, opinions or interpretations contained in tnis reoon are based upon miormanon ano material suDpneo by trie diem ior wnose exclusive ano conimentiai use tnis report nas Oeen made. The anarytx:ai results, opinions or interpretations 

expressed represeni ine Oest rudgment ot Core LaDoratones. Coie Laooraiones. nowever. manes no warranty or reoreseniaiion. exoress or imotied. ol any type, and expressly disclaims same as to the productivity, proper operations or profitableness ol 

any a l . gas. coal or other mineral, property, we" or sano m connection wiin which sucn report is used or rawed uoon ior any reason whatsoever This repon shall not oe reproduced, m whole or m pan. without tne written approval ot Core Laooraiones. 



C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 909683 Date: 08/31/99 

CUSTOMER: Marathon Oi l Company 

Customer Sample ID: EAST STRIPPER INFLUENT 
Date Sampled : 08/26/1999 
Time Sampled : 09:22 
Sample Matrix : Water 

PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Laboratory Sample ID: 909683-3 
Date Received : 08/27/1999 
Time Received : 12:00 

TEST METHOO PARAMETER/TEST DESCRIPTION SAMPLE:RESULT REPORTING LIMIT UNITS DATE TECH 

SW-846 3510B 

8015B Modified 

8015B Modified 

EPA 8260B 

Sep-Funnel Extract ion for DRO 
Separatory Funnel L iq /L iq Extract ion 

Diesel Range Organics (C10 - C28) 
Diesel Range Organics C10 - C28 

Gasoline Range Organics (C5-C9) 
Gasoline Range Organics C5-C9 

Vo la t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 
Hexane 

Complete 

0.9 

7.8 

ND 
ND 
ND 
<10 

33 

0.5 

0.5 

5 
5 
5 

10 
5 

mg/L 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

08/30/99 b j l 

08/30/99 r jm 

08/30/99 

08/30/99 
08/30/99 
08/30/99 
08/30/99 
08/30/99 

weh 

weh 
weh 
weh 
weh 
weh 

Page 4 

T > * analytical resutts. oomionsat «U«otButtons containeo m tnis teoon are oasea uoon tniormatton ana material suppiiea By the ciwnt lot whose exclusive end contidential use trus teoon t\as oeen maoe. The analytical tesuiis. opinions ot xueroreta won* 

expressed represent the Dest rudgment ot Core Laboratories Core Laooraionas. however, makes no warranty or representation, express or implied, of any lyoe. and expressly disclaims same as to the productivity, proper operations or orofiiaoiarwss ot 

any od. oas. coal or other ownera!. property. weH or sand m connection with which such reoon is useo or retieo upon ior any reason wnatsoever. This report snail not De reproduced, m who's or in pan. without tne wntten approval ot Core Laooratones. 



C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 909683 Date: 08/31/99 

CUSTOMER: Marathon Oi l Company 

Customer Sample ID: EAST STRIPPER EFFLUENT 
Date Sampled : 08/26/1999 
Time Sampled : 09:33 
Sample Matrix : Water 

PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Laboratory Sample ID: 909683-4 
Date Received : 08/27/1999 
Time Received : 12:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS OATE TECH 

SW-846 35106 

8015B Modified 

8015B Modified 

EPA 8260B 

Sep-Funnel Extract ion for DRO 
Separatory Funnel L iq /L iq Extract ion 

Diesel Range Organics (C10 - C28) 
Diesel Range Organics C10 - C28 

Gasoline Range Organics (C5-C9) 
Gasoline Range Organics C5-C9 

Vo la t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 
Hexane 

Complete 

<0.5 

<0.5 

ND 
ND 
ND 
ND 
ND 

0.5 

0.5 

5 
5 
5 

10 
5 

mg/L 

08/30/99 

08/30/99 

mg/L 08/30/99 

b j l 

r jm 

weh 

ug/L 08/29/99 weh 
ug/L 08/29/99 weh 
ug/L 08/29/99 weh 
ug/L 08/29/99 weh 
ug/L 08/29/99 weh 
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The anatyticaJ r I suits, opinions or irrterpmtations containeo m this reoort are basso uoon reformation ana material suppneO Oy fhe client tor whose exclusive ano confidential use this reoort nas Oeen made. The analytical results, opinions or interpreta Hons 

expressed represent the oest ajOgrnent ol Core Laboratories. Core Laboratones. however, makes no warranty or representation, express or implied, of any type, and expressly disclaims seme as fo the productivity, proper operatnna or profftableneas of 

any on. gas. coal or other mineral, property. weU or sano m connection with which such report is used or rehed upon tor any reason wnatsoever. This reoort shall not be reproduced, m whole or m pan. without the wntten approval of Core Laboratones. 



C O R E LABORATORIES 

Q U A L I T Y CONTROL R E S U L T S 
Job Number.: 909683 Report Date.: 08/31/99 

CUSTOMER: Marathon Oil Company PROJECT : Marathon Oil Co. , Midland, Tx ATTN: Mr . Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

Test Method ; 801SR Modified Batch : 45620 Analvst : rim 
Method Description.: Dieeel Ranae hraanics (C10 - C28) Units : mg/L (C10 - C28) 

MB Method Blank 08/30/1999 1858 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Diesel Range Organics C10 - C28 ND 

LCS Laboratory Control Sample DROSTD1 08730/1999 1935 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Diesel Range Organics C10 - C28 441.35 500 88.3 X 42-122 

MS Matrix Spike DROSTDT 909683-1 08/30/1999 2048 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

^ e s e l Range Organics C10 - C28 374.64 500 40.37 66.9 X 42-122 

MSD Matrix Spike Duplicate OROSTD1 909683-1 08/30/1999 2125 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Diesel Range Organics CIO - C28 414.36 374.64 500 40.37 74.8 % 42-122 
10.1 R 30 

Test Method : 8015B Modified : 45617 Analyst...: weh 
Method Description.: Gasoline Range Organics (C5-C9) : mg/L 

LCS Laboratory Control Sample GROSTD 08/30/1999 1018 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Gasoline Range Organics CS-C9 5.454 X 72-125 

MB Method Blank OB/30/1999 1139 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Gasoline Range Organics C5-C9 0.017 

Page 6 
* %=% REC, R=RPD, A=ABS Diff., D=% Diff. 

Tha analytical results, opinons ot merpteiationa containeo1 in this repon aia oased upon n format ion ana matenal supplies Cry the client tor wnose exclusive and confidential use this repon nas been made. The analytical results, opinions or interprets lions 

expressed reoresent the best rudgment of Cora Laboratories. Core Laboratones. however, manes no warranty or representation, express or implied, of any type, and expressly oisclavna same as to the productivity, proper operations or profitabieneea ol 

any oil. gas, coal or other mtnerel. prooerty. wea or sand m connection wiin which sucn repon is used or relied upon lor any reason wh a l soever This repon snail not be reproduced. <n wnole or in part, without me written approval of Core LaDoratones. 



C O R E LABORATORIES 

Job Number.: 909683 
Q U A L I T Y C O N T R O L R E S U L T S 

Report Date.: 08/31/99 

CUSTOMER: Marathon Of l Company PROJECT: Marathon O i l Co., Midland, Tx ATTN: Mr. Paul Peacock 

QC Type Descript ion Reag. Code Lab ID D i l u t i on Factor Date Time 

MS Matr ix Spike GROSTD 909683-4 08/30/1999 1456 

Parameter/Test Description 

Gasoline Range Organics CS-C9 

QC Result QC Result True Value Orig. Value Calc. Result * Limits 

5.599 0.057 X 72-125 

MSD Matr ix Spike Duplicate GROSTD 909683-4 08/30/1999 1531 

Parameter/Test Description 

Gasoline Range Organics C5-C9 

QC Result QC Result True Value Orig. Value Calc. Result * Limits 

5.198 0.057 0.057 X 72-125 

LCS Laboratory Control Sample • | | i f ^ | | l | | | | | | 08/30/1999 1605 

Parameter/Test Description 

Gasoline Range Organics C5-C9 

QC Result QC Result True Value Orig. Value Calc. Result * Limits 

4.784 X 72-125 

Test Method : EPA 8260B 
Method Description.: Volatile Organic Compounds 

Batch : 45559 
Units : ug/L 

Analyst...: weh 

MB Method Blank 08/29/1999 1003 

Parameter/Test Description 

Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 
Hexane 

QC Result QC Result True Value Orig. Value Calc. Result * Limits 

ND 
ND 
ND 
ND 
ND 

LCS Laboratory Control Sample CLPVOAMS2 08/29/1999 1034 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 51.01 50 102.0 X 67-130 
Toluene 49.37 50 98.7 X 75-114 
Hexane ND 

MS Matr ix Spike CLPVOAMS2 909683-2 08/29/1999 1208 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 51.40 50 ND 102.8 X 67-130 
Toluene 49.20 50 ND 98.4 X 75-114 
Hexane ND ND 

Page 7 
* %=X REC, R=RPD, A=ABS Diff., D=X Diff. 

The analytical resutis. opinions or interpretations contained m tms reoon are oased upon int orm at ion and material supplied oy tne chem tor wnose exclusive ano confidential use tms repon has oeen made. The analytical results, opnona or interpreta lions 

expressed reoresent the Oest ludgment ot Core Laooratones. Core Laooratones. however, makes no warranty or represent at ion. express or imc*eo. ol any type, ano expressly disclaims same as lo the productivity, proper opera I ions or profitableness ot 

any on. gas. coal or other mineral, orooerty. well or sano m connection wnn which sucn reoon is used CK rened upon tor any reason whatsoever This reoon shall not De reproduced, m whole or in pan. without the written approval ol Oora Laooratones. 



C O R E LABORATORIES 

Job Number.: 909683 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 08/31/99 

CUSTOMER; Marathon Ofl Company PROJECT: Marathon Oil Co., Midland, Tx ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

MSD Matrix Spike Duplicate C1PVOAMS2 909683-2 08/29/1999 1239 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 50.49 51.40 50 ND 101.0 X 67-130 
1.8 R 30 

Toluene 47.11 49.20 50 ND 94.2 X 75-114 
4.3 R 30 

Hexane ND ND ND 

Test Method : EPA 8260B 
Method Description.: Volatile Organic Compounds Units.. 

: 45616 
ug/L 

Analyst.. .: weh 

MS Matrix Spike CLPVOAMS2 |:!|Q9|^1||||||| 08/30/1999 0143 

Parameter/Test Description 

Benzene 
Toluene 

QC Result 

49.83 
47.01 

QC Result True Value Orig. Value Calc. Result * Limits 

50 
50 

ND 
ND 

99.7 
94.0 

X 67-130 
X 75-114 

MSD Matrix Spike Duplicate CLPVOAHS2 909578-13 08/30/1999 0215 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 49.95 49.83 50 ND 99.9 X 67-130 
0.2 R 30 

Toluene 47.63 47.01 50 ND 95.3 X 75-114 
1.3 R 30 

MB Method Blank 08/30/1999 0905 

Parameter/Test Description QC Result 

Benzene ND 
Ethylbenzene ND 
Toluene ND 
Xylenes (total) ND 
Hexane ND 

QC Result True Value Orig. Value Calc. Result * Limits 

LCSV Laboratory Control Sample CLPVOAMS2 08/30/1999 0937 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 51.41 50 102.8 % 67-130 
Toluene 48.88 50 97.8 % 75-114 

Page 8 
* %=% REC, R=RPD, A=ABS Diff., D=X Diff. 

The antlyteal resutis. opinions or vtterpretations contained m this report are Based upon information and material suoowea Oy ine client tor whose exclusive and confidential use this report nas Oeen made. The analytical resutis. ootraons or interpreta tuns 

expressed represent the Oest luOgmeni ot Core Laboratories. Core LaDoratones. nowever. maxas no warranty or representation, express or imoiied. ot any lyoe. ana expressly disclaims same as lo the productivily. proper opera inns or profitableness ol 

any oA gas. coal or otner mineral, properly. weM or sane m connection with which sucn reoon is used or relied uoon for any reason whatsoever. This raoon snail not ba reproduced, in wnole or m pan, without the wrnten aoprovai of Core Laooratones 



C O R E LABORATORIES 

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 909683 Report Date.: 08/31/99 

CUSTOMER: Marathon Ofl Company PROJECT: Marathon OU Co., Midland, Tx ATTN: Mr. Paul Peacock 

Method . . . : Vo la t i l e Organic Compounds T 45559 
Method Code . . . : 8260V1 

Surrogate Units 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID Matrix QC Type D i lu t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 49.32 50.00 98.6 76-120 08/29/1999 1003 
LCS 48.40 50.00 96.8 76-120 08/29/1999 1034 

909683-2 49.46 50.00 98.9 76-120 08/29/1999 1105 
909683-4 48.97 50.00 97.9 76-120 08/29/1999 1136 
909683-2 MS 47.82 50.00 95.6 76-120 08/29/1999 1208 
909683-2 MSD 49.16 50.00 98.3 76-120 08/29/1999 1239 
909578-12 10 47.76 50.00 95.5 76-120 08/29/1999 1636 
909578-15 10 43.64 50.00 87.3 76-120 08/29/1999 1743 
909578-14 20 42.70 50.00 85.4 76-120 08/29/1999 1852 

Surrogate Units 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type D i lu t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 51.72 50.00 103.4 85-115 08/29/1999 1003 
LCS 51.68 50.00 103.4 85-115 08/29/1999 1034 

909683-2 51.53 50.00 103.1 85-115 08/29/1999 1105 
909683-4 51.29 50.00 102.6 85-115 08/29/1999 1136 
909683-2 MS 51.88 50.00 103.8 85-115 08/29/1999 1208 
909683-2 MSD 49.81 50.00 99.6 85-115 08/29/1999 1239 
909578-12 10 49.66 50.00 99.3 85-115 08/29/1999 1636 
909578-15 10 47.71 50.00 95.4 85-115 08/29/1999 1743 
909578-14 20 49.23 50.00 98.5 85-115 08/29/1999 1852 

Surrogate Units 

Toluene-d8 ug/L 

Lab ID Matrix QC Type D i lu t ion Result True Value Percent Recovery Limits Flag Date Time 

MB 49.99 50.00 100.0 85-112 08/29/1999 1003 
LCS 49.86 50.00 99.7 85-112 08/29/1999 1034 

909683-2 50.74 50.00 101.5 85-112 08/29/1999 1105 
909683-4 50.95 50.00 101.9 85-112 08/29/1999 1136 
909683-2 MS 50.62 50.00 101.2 85-112 08/29/1999 1208 
909683-2 MSD 49.11 50.00 98.2 85-112 08/29/1999 1239 
909578-12 10 50.82 50.00 101.6 85-112 08/29/1999 1636 
909578-15 10 49.89 50.00 99.8 85-112 08/29/1999 1743 
909578-14 20 50.45 50.00 100.9 85-112 08/29/1999 1852 

Page 9 

Tha analytic* results, options or interpretations contained n iris repon are Daserj upon information ana material supplied Dy the client tor whose exclusive and confidential use this report has been made. The analytical results, opinions or interprets tiona 

expressed represent the oest (udgment ol Core Laooraiones. Core UOoratones. however, makes no warranty or representation, express or implied, ol any type, ano expressly disclaims same as lo the oroducirvity. proper operations or provableness ot 

any oil, oas. coat or otner rtsnerej. property. weU or sano m connection with wmch such reoon is used or relied uoon lor any reason whatsoever. This report snail not oe reproduced, m whole or m pan, without Ihe written approval of Core LaDoratones. 



C O R E LABORATORIES 

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 909683 Report Date.: 08/31/99 

CUSTOMER: Marathon Oi l Company PROJECT: Marathon Oi l Co., Midland, Tx ATTN: Mr. Paul Peacock 

Method . . : Vo la t i l e Organic Compounds Batch . . . . : 45616 
, . : 8260V1 

Surrogate Units 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID Matrix QC Type D i lu t ion Result True Value Percent Recovery Limits Flag Date Time 

909578-13 MS 45.20 50.00 90.4 76-120 08/30/1999 0143 
909578-13 MSD 45.37 50.00 90.7 76-120 08/30/1999 0215 
909689-7 5000 45.82 50.00 91.6 76-120 08/30/1999 0348 
909689-8 5000 46.29 50.00 92.6 76-120 08/30/1999 0419 
909683-1 45.78 50.00 91.6 76-120 08/30/1999 0553 
909683-3 46.24 50.00 92.5 76-120 08/30/1999 0624 

MB 43.17 50.00 86.3 76-120 08/30/1999 0905 
LCS 41.54 50.00 83.1 76-120 08/30/1999 0937 

909578-13 43.03 50.00 86.1 76-120 08/30/1999 1008 
909578-17 43.78 50.00 87.6 76-120 08/30/1999 1039 

' Surrogate Units 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type D i lu t ion Result True Value Percent Recovery Limits Flag Date Time 

909578-13 MS 52.01 50.00 104.0 85-115 08/30/1999 0143 
909578-13 MSD 51.85 50.00 103.7 85-115 08/30/1999 0215 
909689-7 5000 52.55 50.00 105.1 85-115 08/30/1999 0348 
909689-8 5000 50.14 50.00 100.3 85-115 08/30/1999 0419 
909683-1 52.51 50.00 105.0 85-115 08/30/1999 0553 
909683-3 51.76 50.00 103.5 85-115 08/30/1999 0624 

MB 48.92 50.00 97.8 85-115 08/30/1999 0905 
LCS 47.62 50.00 95.2 85-115 08/30/1999 0937 

909578-13 49.55 50.00 99.1 85-115 08/30/1999 1008 
909578-17 49.06 50.00 98.1 85-115 08/30/1999 1039 

Surrogate Units 

Toluene-d8 ug/L 

Lab ID Matrix QC Type D i lu t ion Result True Value Percent Recovery Limits Flag Date Time 

909578-13 MS 50.82 50.00 101.6 85-112 08/30/1999 0143 
909578-13 MSD 51.34 50.00 102.7 85-112 08/30/1999 0215 
909689-7 5000 50.96 50.00 101.9 85-112 08/30/1999 0348 
909689-8 5000 50.32 50.00 100.6 85-112 08/30/1999 0419 
909683-1 51.81 50.00 103.6 85-112 08/30/1999 0553 
909683-3 52.46 50.00 104.9 85-112 08/30/1999 0624 

MB 50.37 50.00 100.7 85-112 08/30/1999 0905 
LCS 50.45 50.00 100.9 85-112 08/30/1999 0937 

909578-13 50.72 50.00 101.4 85-112 08/30/1999 1008 
909578-17 50.21 50.00 100.4 85-112 08/30/1999 1039 

Page 10 

Tha analytical result*, opinions or interpret atipns conta neo in this repon are oased uo on informal HXI ano material suppMed Oy the a ient fix wnose excfusi re and confidential use irns repon has been made. The anaryticai rs rsmts. opinions or nterpreta lions 

expressed represent the Oest rudgment ot Core LaOoratones. Core LaDoraiones, now aver, makes no warranty or representation, express or implied, of any type, ana expressly disclaims same as lo tne proouctrvily, props ir operations or profitableness of 

any oil. gas. coal or oiner mineral, property, wen or sa to in connection with which su ch repon is used oi relied upon tor any reason whatsoever. This rec ion snail not be reproduced, m whole or m pan. without the written approval of Cora Laboratones. 



C O R E LABORATORIES 

QUALITY ASSURANCE FOOTER 

METHOD REFERENCES 

1. EPA SW-846, Test Methods for Evaluating Solid Waste Update I, UA, MB, III 
2. Standard Methods for the Examination of Water and Wastewater, 1 t f Edition 
3. EPA 60074-79-020, Methods of Chemical Analysis for Waters and Wastes, March 1983 
4. Federal Register, Friday, October 26,1984 (40 CFR Part 136) 
5. American Society for Testing and Materials, Volumes 5.01, 5.02, 5.03,11.01,11.02,11.03,11.04 
6. EPA Methods for Environmental Samples 

COMMENTS 

All methods of chemical analysis have a statistical uncertainty associated with the results. Unless otherwise indicated, the data in this report are 
within the limits of uncertainty as specified in the referenced method. Quality Controi acceptance criteria are based either on actual laboratory 
performance or on limits specified in the referenced method. The date and time of analysis indicated on the QA report may not reflect the actual 
time of analysis for QC samples. All data are reported on an "as received" basis unless otherwise indicated. Data reported in the QA report may 
be lower than sample data due to dilution of samples into the calibration range of the analysis. Sample concentration for solid samples are 
calculated on an as received (wet) basis. Unless otherwise indicated, volatiles by gas chromatography (GC) are reported from a single column. 
Volatile analysis by GC on low level soil extractions are conducted at room temperature. 

FLAGS, FOOTNOTES AND ABBREVIATIONS (as needed) 

NA • Not Analyzed ND = Not detected at a value greater than the reporting limit 
N/A = Not applicable NC = Not calculable due to values lower than the reporting limit 
ug/L = Micrograms per liter mg/L = Milligrams per liter 
ug/Kg = Micrograms per kilogram mg/kg = Milligrams per kilogram 
U = Undetected 
J = Indicates value is > MDL, but < Reporting Limit 
B = Anaiyte was detected in the method blank analyzed with this sample. 
D = Surrogate recoveries are not calculated due to sample dilution. 
X = Surrogate recovery is outside quality control limits. 
Y - Spike or spike duplicate recovery is outside quality control limits. 
Z = Relative percent difference for a spike and spike duplicate is outside quality control limits. The precision of the method was 

impacted by matrix. 
A = Indicates value is above QC acceptance criteria. 

QC SAMPLE IDENTIFICATIONS 

MB Method Blank SB = Storage Blank 
RB Reagent Blank EB = Extraction Blank 
PB Preparation Blank CALB = Calibration Blank 
MD Method Duplicate RS = Reference Standard 
LCS Laboratory Control Sample LCSD = Laboratory Control Sample Duplicate 
MS Matrix Spike MSD = Matrix Spike Duplicate 
ICB Initial Calibration Blank CCB = Continuing Calibration Blank 
ICV Initial Calibration Verification ICB = Initial Calibration Blank 
PDS Post Digestion Spike SS - Surrogate Spike 
ISA Interference Check standard "A" ISB = Interference Check Standard "B* 
ISCAB = Interference Check Sample AB MSA = Method of Standard Additions 
CAL Calibration standard SD - Serial Dilution 
MST TCLP Matrix Spike MSQ = TCLP Matrix Spike Duplicate 
PST TCLP Post Digestion Spike LCT = TCLP Laboratory Control Sample 

SUBCONTRACTED LABORATORY LOCATIONS 

CORE Laboratories: Anaheim, California •AN Aurora, Colorado *AU 
Casper, Wyoming *CA Corpus Christi, Texas *CC 
Houston, Texas (Env) •HE Houston, Texas (Pet) *HP 
Other (Detailed in Case Narrative) •xx 

Houston, Texas (Pet) *HP 

CORE-Valparaiso VPQ0140 
2400 Cumberland Dr Revision 000 
Valparaiso, IN 46383 Effective 6/16/99 
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C O R E LABORATORIES 

ANALYTICAL REPORT 
JOB NUMBER: 911177 

Prepared For: 

Marathon O i l Company 
125 West Missouri S t r e e t 

P.O. Box 552 
Midland, TX 79702-0552 

A t t e n t i o n : Mr. Paul Peacock 

Date: 10/08/99 

a h i r o ~ ' ^— Signature Date 

Name: Les Arnold 2 4 0 0 Cumberland Drive 
, _ . <_ „ Valparaiso, IN 46383 

T i t l e : Laboratory Manager 

PHONE: 219-464-2389 
FAX..: 219-462-2953 



C O R E LABORATORIES 

S A M P L E I N F O R M A T I O N 
Date: 10/08/99 

Project Number : 96000651 
Customer Project ID : INDIAN BASIN 
Project Description : Marathon Oit Co., Midland Tx 

Job Nu.iber.: 911177 
Customer...: Marathon Oil Company 
Attn : Mr. Paul Peacock 

Laboratory 
Sample ID 

911177-1 

911177-2 

911177-3 

911177-4 

i 

Customer 
Sample ID 

WEST STRIPPER INFLUENT 

WEST STRIPPER EFFLUENT 

EAST STRIPPER INFLUENT 

EAST STRIPPER EFFLUENT 

Sample 
Matrix 

Water 

Water 

Water 

Water 

Date 
Sampled 

09/30/1999 

09/30/1999 

09/30/1999 

09/30/1999 

Time 
Sampled 

09:35 

09:43 

09:51 

09:59 

Date 
Received 

10/01/1999 

10/01/1999 

10/01/1999 

10/01/1999 

Time 
Received 

00 

00 

00 

00 

Page 1 

"u i oa reofcouced. m whole or m pan. wnnoul ihe written approval Ot Core Laooratones. 



C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
job Number: 911177 Date: 10/08/99 

CUSTOMER: Marathon O i l Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: WEST STRIPPER INFLUENT 
Date Sampled : 09/30/1999 
Time Sampled : 09:35 
Sample Matrix : Water 

Laboratory Sample ID: 911177-1 
Date Received : 10/01/1999 
Time Received : 11:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

SW-846 3510B 

80158 Modi Ted 

8015B Modified 

EPA 8260B 

Sep-Funnel Extract ion fo r DRO 
Separatory Funnel L iq /L iq Extract ion 

Diesel Range Organics (C10 - C28) 
Diesel Range Organics C10 - C28 

Gasoline Range Organics (C5-C9) 
Gasoline Range Organics C5-C9 

Vo la t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 
Hexane 

Complete 

3.1 

<0.5 

<5 
ND 
ND 
ND 
ND 

0.5 

0.5 

5 
5 
5 

10 
5 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

10/04/99 

10/04/99 

b j l 

r jm 

mg/L 10/07/99 weh 

10/04/99 
10/04/99 
10/04/99 
10/04/99 
10/07/99 

weh 
weh 
weh 
weh 
weh 

Page 2 

The analytical results, opmrona Of HtierpreiatKins coniainM m inis reoon are DaseO upon miormaiion ano maienai suppiiea Ov ine ciwnl tor wnose exclusive ano conlioeniui use iras leoort nas Oeen maaa. The analytical results, opinions or wrteroreta ions 

euxassao represent tne best tuogmoni ol Core Laboratories. Coie Laboratories, nowever. manes no warranty or representation, e.press or nnoiwd. ol anv type, ano exoressiy Disclaims same as lo tne DroOuctMty. proper operations or orotitsOMrness ol 

any oa. gas. coat or otnar mineral, prooerty. was or sand m connection witn whtcn sucn report is usaoor ratiea upon tor any reason whatsoever. This raoon shall not oa raptoouceo. in w h o * oi in part, without the wnitan aoprovei o tcpre Laooratones. 



C O R E L A B O R A T O R I E S 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 911177 Date: 10/08/99 

CUSTOMER: Marathon O i l Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: WEST STRIPPER EFFLUENT Laboratory Sample ID: 911177-2 
Date Sampled : 09/30/1999 
Time Sampled : 09:43 
Sample Matrix : Water 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS OATE TECH 

SW-846 3510B 

8015B Modified 

8015B Modified 

EPA 8260B 

Sep-Funnel Extract ion for DRO 
Separatory Funnel L iq /L iq Extract ion 

Diesel Range Organics (C10 - C28) 
Diesel Range Organics C10 - C28 

Gasoline Range Organics (C5-C9) 
Gasoline Range Organics C5-C9 

V o l a t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 
Hexane 

Complete 

2.0 

0.9 

ND 
ND 
ND 
ND 
<5 

0.5 

0.5 

5 
5 
5 

10 
5 

mg/L 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

10/04/99 

10/04/99 

10/07/99 

10/03/99 
10/03/99 
10/03/99 
10/03/99 
10/07/99 

b j l 

r jm 

weh 

weh 
weh 
weh 
weh 
weh 

Page 3 

The analytical result., opinions or tnierpreiations containeo in tnis report are oaseo uoon mtormaiion ano material supplied Oy the client tor wnose exclusive and confidential use mis repori nas been maoe. The analytical results, opinions or interpreta Irons 

expressed represent the Dest xxjgmenr of Cora Laooratones. Core Laooratones. however, mattes no warranty or reoresent a tion. express or implied, ol anv type, and expressly disclaims same as lo the rxoouctnnty. proper operations or oromaOienes* of 

any orl. oas. coat or otner mineral propeny. wen or sand in connection with wmcn such reoon is used or relied upon lor arty reason wnatsoever This repon shaU noi be reproduced, in wnoie or m part, without tna wntten approval Ol Core Laboratories. 



C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 911177 Date: 10/08/99 

CUSTOMER: Marathon Oi l Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: EAST STRIPPER INFLUENT 
Date Sampled : 09/30/1999 
Time Sampled : 09:51 
Sample Matrix : Water 

Laboratory Sample ID: 911177-3 
Date Received : 10/01/1999 
Time Received : 11:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

SW-846 351 OB 

8015B Modified 

8015B Modified 

EPA 8260B 

Sep-Funnel Extract ion for DRO 
Separatory Funnel L iq /L iq Extract ion 

Diesel Range Organics (C10 - C28) 
Diesel Range Organics C10 - C28 

Gasoline Range Organics (C5-C9) 
Gasoline Range Organics C5-C9 

Vo la t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 
Hexane 

Complete 

4.5 

1.6 

ND 
ND 
<10 

10 

0.5 

0.5 

5 
5 
5 

10 
5 

mg/L 

10/04/99 

10/04/99 

mg/L 10/07/99 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

10/05/99 
10/05/99 
10/05/99 
10/05/99 
10/07/99 

b j l 

r jm 

weh 

weh 
weh 
weh 
weh 
weh 

Page 4 

The analytical rest's- opinions or vtieroretairans coniainM HI this reoon are oaseo uoon yiiormation ano matenal SUDOIHW Dy the csent tor wnose exclusive eno conhoentiai use try* reoon nas oeen maoe The analytical results, opinions or ytterpreta trans 

eioreasM represent tna pest lodgment of Core Laboratories. Core Laboratories nowevei. metres no warranty or representation express or implied, ol any type, ano evoressiy disclaims same as lo me productivity oroper ooeranona or orolttaolanees ot 

any oa. gas. coal or other myterai. property, wen or sand m connectran witn wnicn sucn reoon is usM or reiiM uoon lor eny reason wnaieoever This raoon snas noi ba reproducM. *i wnole or m pari, without tna written approval ol Cora LeDoratonai. 



C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 911177 Date: 10/08/99 

CUSTOMER: "Taralhon Oi l Company PROJECT:.INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: EAST STRIPPER EFFLUENT 
Date Sampled : 09/30/1999 
Time Sampled : 09:59 
Sample Matrix : Water 

Laboratory Sample ID: 911177-4 
Date Received : 10/01/1999 
Time Received : 11:00 

SAMPLE RESULT REPORTING LIMIT UNITS OATE TECH 

Complete 

0.6 

<0.5 

ND 
ND 
ND 
ND 
ND 

0.5 

0.5 

5 
5 
5 

10 i 
5 i 

mg/L 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

10/04/99 

10/04/99 

b j l 

r jm 

10/07/99 weh 

10/03/99 
10/03/99 
10/03/99 
10/03/99 
10/07/99 

weh 
weh 
weh 
weh 
weh 

TEST METHOD 

SW-846 3510B 

8015B Modified 

8015B Modified 

EPA 8260B 

PARAMETER/TEST DESCRIPTION 

Sep-Funnel Extract ion fo r DRO 
Separatory Funnel L iq /L iq Extract ion 

Diesel Range Organics (C10 - C28) 
Diesel Range Organics C10 - C28 

Gasoline Range Organics (C5-C9) 
Gasoline Range Organics C5-C9 

Vo la t i l e Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 
Hexane 

• 1 
Page 5 

The analytical results, opinions or interrelations contained m tms reoon are based uoon inlorrnaTion ano material suoptied by tne client for wnose exclusive ano confidential use this reoon nas been made. Tne analytical results, opinions or interprets ttons 

eiDrasseO lepteaent ttie best iiuogrnew ot Coie Laooratones. Core Laooratones, however, manes no warranty or leptesemaiion. express or impweo, oi any type, ana expressly aisoa-ms same as lo i n * DioOuc.iv.ly. wooet oowatvora ot rxoinaOlenesa oi 

any ori, gas. coal or other mineral, prooerty. weH or sand m connection with wmch such report is used or reMO uoon tor any reason whatsoever. This repon snae not be reproduced m wnole or in pan. without tne wntten approval pf Cora Laooratones. 



C O R E LABORATORIES 

Job Number.: 911177 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 10/08/99 

CUSTOMER: Marathon Oil Company PROJECT: Marathon Oil Co , Midland, Tx ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

Test Method. ...: 47350 Analyst...: rim 
Method Description.: Diesel Range Organics (C10 - C28) 

LCS Laboratory Control Sample 0R0STD1 10/04/1999 0000 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Diesel Range Organics C10 - C28 566.73 500 113.3 % 42-122 

MB Method Blank 10/04/1999 0000 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Diesel Range Organics C10 - C28 ND1 

MS Matrix Spike DROSTD1 911000-5 j 10/04/1999 0000 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

|^psel Range Organics C10 - C28 1093.99 500 1420.84 -65.4 X 42-122 

MSD Matrix Spike Duplicate OROSTD1 911000-5 10/04/1999 0000 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Diesel Range Organics C10 - C28 991.79 1093.99 500 1420.84 -85.8 % 42-122 
9.8 R 30 

Test Method : 47612 Analyst...: weh 
Method Description.: Gasoline Range Organics (C5-C9) 

LCS Laboratory Control Sample GROSTD 10/07/1999 1434 

Parjmeter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Gasoline Range Organics C5-C9 5.37 % 72-125 

MB Method Blank 10/07/1999 1629 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Gasoline Range Organics C5-C9 0.03 

Page 6 
* %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 

Tha analytical resuns. opinions or inferpretations contained m this reoon are Daseo upon mtormaiion ana ma ter mi suppiiea Oy the client for whose exclusive ana confidential use this reoon has oeen maoe. The analytical results, opinions or .nferpreia hons 

expressed reoresent the Oest wogment ol Core laboratories. Core LaDoratones. nowever. manes no warranty or representation, express or impiieo. ol any type, ana expressly disclaims same as lo the (xoouctrvitv. proper operations or prafllaoieness ot 

any ox. gas. coai or o'her mmer*. progeny, well or Sana m connect ion with which such reoon is used or rened uoon for any reason wnaiaoever. Tnis report sha* noi Oe reproduced, m wnole or m pan. without the written approval ol Core Laooratones. 



C O R E LABORATORIES 

Job Number.: 911177 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 10/08/99 

CUSTOMER: Marathon Oft Company PROJECT: Marathon Oil Co , Midland, Tx ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

LCS Laboratory Control Sample GROSTD 10/07/1999 1939 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Gasoline Range Organics C5-C9 4.79 X 72-125 

EPA 8260B Batch : 47268 Analyst...: weh 
Method Description.: Volatile Organic Compounds Units : ug/L 

MB Method Blank 10/02/1999 2335 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

ND 
ND 
ND 
ND 

j LCS Laboratory Control Sample CLPVOAMS2 10/03/1999 0007 

Panmeter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 
Toluene 

46.23 
47.93 

50 
50 

92.5 
95.9 

X 67-130 
% 75-114 

MS Matrix Spike CLPVOAMS2 911175-2 10/03/1999 0243 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 44.98 50 ND 90.0 % 67-130 
Toluene 46.72 50 ND 93.4 X 75-114 

MSD Matrix Spike Duplicate CLPVOAMS2 911175-2 10/03/1999 0314 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 45.26 44.98 50 ND 90.5 X 67-130 
0.6 R 30 

Toluene 46.49 46.72 50 ND 93.0 X 75-114 
0.5 R 30 

Test Method : EPA 8260B Batch : 47330 Analyst.. : weh 
Method Description.: Volatile Organic Compounds : ug/L 

MB Method Blank 10/04/1999 0911 

Panmeter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene ND 

•

thylbenzene NO 
bIuene ND 

Page 7 
* %=X REC, R=RPD, A=ABS Diff., D=X Diff. 

The analytical results, opinions or interpreta lions contained m lhis report are Oased uoon information and matenai suooued Dy the client for whose exclusive ano conhrjeniiai use lhis reoon has been maoe. The analytical resuns. o&raons or interpreta lions 

expressed reoresem the oesi rudament of Core Laboratories Core La bora lories, however, makes no warranty or reoresentaiion. e>press or imoi.ea. of any type, ano expressly disclaims same as to the productivity, proper ooeraf-ons or profitableness ot 

any oa. gas. coal or other mineral, property, wet! or sano m connection with wnich sucn repon is used or rcfted uoon lor any reason wnatsoever. This reoon shall not be reproduced, in whole or in oan, without lhe written aoorovai of Core Laooratones. 



C O R E LABORATORIES 

Job Number.: 911177 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 10/08/99 

CUSTOMER: Marathon Oil Company PROJECT: Marathon Oil Co , Midland, Tx ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

MB Method Blank 10/04/1999 0911 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Xylenes (total) ND 

LCS Laboratory Control Sample CLPVOAMS2 10/04/1999 0943 

Par .meter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 45.66 50 91.3 X 67-130 
Toluene 46.93 50 93.9 X 75-114 

HS Matrix Spike CLPV0AMS2 911222-2 10/04/1999 1535 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

1 enzene 
Toluene 

44.86 
45.85 

50 
50 

ND 
ND 

89.7 
91.7 

X 67-130 
X 75-114 

RlSD Matrix Spike Duplicate CLPV0AMS2 911222-2 10/04/1999 1606 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 

Toluene 

47.35 

49.51 

44.86 

45.85 

50 

50 

ND 

ND 

94.7 
5.4 
99.0 
7.7 

X 67-130 
R 30 
X 75-114 
R 30 

EPA 8260B Batch : 47377 Analyst.. : weh 
Method Description.: Volatile Organic Compounds Units : ug/L 

MB Method Blank 10/05/1999 0939 

Par imeter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

ND 
ND 
ND 
ND 

LCS : Laboratory Control Sample CLPVOAMS2 10/05/1999 1010 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 45.75 50 91.5 X 67-130 
Toluene 47.25 50 94.5 X 75-114 

Page 8 
* X=X REC, R=RPD, A=ABS Diff., D=X Diff. 

The analytical results, opinions or interprets I ions contained m lhis reoon ere Oased uoon inlormaiwn ano maienai auooueo Dy lhe cNem (or wnose exctuarve ano confidential uae thu reoon nas Oeen maoe. The analytical results, opinions or eileroreta ttons 

expressed represeni the besi wdoment ol Core Laboratories. Core LaOoraiones. however, maxes no warranty or reoresent a tion. excess or implied, ot any type, and expressly discta-ms same as to the oroductrvity. proper orat ions or profit aDieness of 

any oil. oas, coal or otrw mineral, property, well or sand m connection with which sucn report is used or rened upon tor any reason wnatsoever. This reoon shall not Oe reproduced, m whole or m pan. without the written approvat of Com Laooratones. 



C O R E LABORATORIES 

Job Number.: 911177 
Q U A L I T Y C O N T R O L R E S U L T S 

Report Date.: 10/08/99 

CUSTOMER: Marathon Oi l Company PROJECT: Marathon O i l Co., Midland, Tx ATTN: Mr. Paul Peacock 

OC Type Description Reag. Code Lab ID D i l u t i o n Factor Date Time 

MS Matr ix Spike CLPVOAMS2 911126-1 10 10/05/1999 1421 

Parameter/Test Descript ion QC Result QC Result True Value Or ig . Value Calc. Result * Limits 

Benzene 47.89 50 ND 95.8 X 67-130 
Toluene 47.77 50 ND 95.5 X 75-114 

MSD Matr ix Spike Duplicate CLPVOAMS2 911126-1 10/05/1999 1452 

Parameter/Test Description QC Result QC Result True Value Or ig . Value Calc. Result * L imits 

Benzene 47.59 47.89 50 ND 95.2 X 67-130 
0.6 R 30 

Toluene 47.27 47.77 50 ND 94.5 X 75-114 
1.1 R 30 

• 47614 Analyst . . : weh 
Method Descr ip t ion . : Vo la t i l e Organic Compounds ug/L 

MB Method Blank 10/07/1999 1701 

Parameter/Test Descript ion QC Result QC Result True Value Or ig . Value Calc. Result * Limits 

Hexane 0.23 

Page 9 
* X=X REC, R=RP0, A=ABS D i f f . , D=X D i f f . 

The analytical result, opintona or interpretations contatned *i tms report are Oased upon mtormaiion eno material supplied by Ine Ghent for wnose exclusive ana confidential use trua report has Oeen maoe. The analytical results, opiraons or interpreta horn 

expressed represeni the best luagmeni ot Core Laboratories Core Laoryatones. however, makes no warranty or representation. •>Dress or implied, ot any type, ana expressly aisciatms same as to the productivity, proper operations or proMaoWiess ol 

any OM. oas. coal or other mineral, property. weH or sand m connection with which sucn repon is useo or relied upon tor any reason whatsoever. This report sha* not be ree*oauced. tn whole or «i pan. without the written eooroval ol Core Laooratones. 



CORE LABORATORIES 

SURROGATE R E C O V E R I E S REPORT 
Job Number.: 911177 Report Date.: 10/08/99 

CUSTOMER: Marathon Oil Company PROJECT: Marathon OU Co., Midland, Tx ATTN: Mr. Paul Peacock 

M e t h o d C o d e = 826TCl ^ ^Tyst.\.'.'..'"' 
: 47268 
: weh 

Surrogate Units 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID 

910540-1 
911175-2 
911175-2 
911175-2 
911175-1 
911177-2 
911177-4 

Matrix QC Type Dilution Result 

MB 
LCS 

MS 
MSD 

47.09 
45.44 
49.61 
48.77 
46.56 
47.94 
46.95 
47.75 
45.84 

True Value Percent Recovery Limits Flag Date Time 

50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 

J Surrogate Units 

PBFB (Surrogate) ug/L 

.2 

.9 
94. 
90. 
99.2 
97.5 
93.1 
95.9 
93.9 
95.5 
91.7 

76-120 
76-120 
76-120 
76-120 
76-120 
76-120 
76-120 
76-120 
76-120 

10/02/1999 2335 
10/03/1999 0007 
10/03/1999 0038 
10/03/1999 0211 
10/03/1999 0243 
10/03/1999 0314 
10/03/1999 0345 
10/03/1999 0448 
10/03/1999 0519 

Lab ID Matrix 

910540-1 
911175-2 
911175-2 
911175-2 
911175-1 
911177-2 
911177-4 

QC Type Dilution 

MB 
LCS 

MS 
MSD 

Result 

49.66 
49.31 
49.99 
49.82 
51.33 
50.58 
50.36 
51.66 
51.45 

Surrogate Uni ts 

Toluene-d8 ug/L 

True Value Percent Recovery Limits 

50.00 99.3 85-115 
50.00 98.6 85-115 
50.00 100.0 85-115 
50.00 99.6 85-115 
50.00 102.7 85-115 
50.00 101.2 85-115 
50.00 100.7 85-115 
50.00 103.3 85-115 
50.00 102.9 85-115 

Flag Date Time 

10/02/1999 2335 
10/03/1999 0007 
10/03/1999 0038 
10/03/1999 0211 
10/03/1999 0243 
10/03/1999 0314 
10/03/1999 0345 
10/03/1999 0448 
10/03/1999 0519 

Lab ID 

910540-1 
911175-2 
911175-2 
911175-2 
911175-1 
911177-2 
911177-4 

Matrix QC Type Dilution Result 

MB 
LCS 

MS 
MSD 

50.07 
48.82 
49.83 
49.64 
49.55 
49.59 
49.80 
50.05 
49.65 

True Value Percent Recovery Limits 

50.00 100.1 85-112 
50.00 97.6 85-112 
50.00 99.7 85-112 
50.00 99.3 85-112 
50.00 99.1 85-112 
50.00 99.2 85-112 
50.00 99.6 85-112 
50.00 100.1 85-112 
50.00 99.3 85-112 

Flag Date Time 

10/02/1999 2335 
10/03/1999 0007 
10/03/1999 0038 
10/03/1999 0211 
10/03/1999 0243 
10/03/1999 0314 
10/03/1999 0345 
10/03/1999 0448 
10/03/1999 0519 
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C O R E LABORATORIES 

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 911177 Report Date.: 10/08/99 

CUSTOMER: Marathon Ofl Company PROJECT: Marathon Oi l Co., Midland, Tx ATTN: Mr. Paul Peacock 

. . . : Vo la t i l e Organic Compounds Batch . . . . : 47330 

. . . : 826TCL 

Surrogate un i t s 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID Matrix QC Type D i lu t ion Result True Value Percent Recovery Limits Flag Date Time 

MB 52.60 50.00 105.2 76-120 10/04/1999 0911 
LCS 51.61 50.00 103.2 76-120 10/04/1999 0943 

911196-3 52.07 50.00 104.1 76-120 10/04/1999 1014 
911221-1 52.06 50.00 104.1 76-120 10/04/1999 1045 
911222-2 53.03 50.00 106.1 76-120 10/04/1999 1117 
911222-1 51.85 50.00 103.7 76-120 10/04/1999 1148 
911221-3 53.14 50.00 106.3 76-120 10/04/1999 1219 
911177-1 51.48 50.00 103.0 76-120 10/04/1999 1430 
911221-2 52.00 50.00 104.0 76-120 10/04/1999 1501 
911222-2 MS 51.71 50.00 103.4 76-120 10/04/1999 1535 
911222-2 MSD 51.98 50.00 104.0 76-120 10/04/1999 1606 
911000-2 10 51.49 50.00 103.0 76-120 10/04/1999 1637 

|P10937-13 20 51.89 50.00 103.8 76-120 10/04/1999 1708 
B l 0937-10 20 51.87 50.00 103.7 76-120 10/04/1999 1739 
^910937-15 20 52.13 50.00 104.3 76-120 10/04/1999 1810 

910937-17 20 52.89 50.00 105.8 76-120 10/04/1999 1841 
910937-19 20 51.97 50.00 103.9 76-120 10/04/1999 1912 

Surrogate Uni ts 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type D i lu t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 47.72 50.00 95.4 85-115 10/04/1999 0911 
LCS 47.52 50.00 95.0 85-115 10/04/1999 0943 

911196-3 47.54 50.00 95.1 85-115 10/04/1999 1014 
911221-1 46.59 50.00 93.2 85-115 10/04/1999 1045 
911222-2 48.64 50.00 97.3 85-115 10/04/1999 1117 
911222-1 48.42 50.00 96.8 85-115 10/04/1999 1148 
911221-3 48.16 50.00 96.3 85-115 10/04/1999 1219 
911177-1 47.93 50.00 95.9 85-115 10/04/1999 1430 
911221-2 47.10 50.00 94.2 85-115 10/04/1999 1501 
911222-2 MS 46.75 50.00 93.5 85-115 10/04/1999 1535 
911222-2 MSD 47.31 50.00 94.6 85-115 10/04/1999 1606 
911000-2 10 46.93 50.00 93.9 85-115 10/04/1999 1637 
910937-13 20 48.65 50.00 97.3 85-115 10/04/1999 1708 
910937-10 20 47.71 50.00 95.4 85-115 10/04/1999 1739 
910937-15 20 48.25 50.00 96.5 85-115 10/04/1999 1810 
910937-17 20 47.99 50.00 96.0 85-115 10/04/1999 1841 
910937-19 20 48.22 50.00 96.4 85-115 10/04/1999 1912 
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C O R E LABORATORIES 

Job Nurnber.: 911177 
S U R R O G A T E R E C O V E R I E S R E P O R T 

Report Date.: 10/08/99 

CUSTOMER: Marathon Ofl Company PROJECT: Marathon O i l Co., Midland, Tx ATTN: Mr. Paul Peacock 

Surrogate Uni ts 

ToIuene-d8 ug/L 

Lab ID Matrix QC Type D i lu t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 49.80 50.00 99.6 85-112 10/04/1999 0911 
LCS 50.06 50.00 100.1 85-112 10/04/1999 0943 

911196-3 50.09 50.00 100.2 85-112 10/04/1999 1014 
911221-1 50.86 50.00 101.7 85-112 10/04/1999 1045 
911222-2 50.86 50.00 101.7 85-112 10/04/1999 1117 
911222-1 49.75 50.00 99.5 85-112 10/04/1999 1148 
911221-3 50.73 50.00 101.5 85-112 10/04/1999 1219 
911177-1 51.24 50.00 102.5 85-112 10/04/1999 1430 
911221-2 50.11 50.00 100.2 85-112 10/04/1999 1501 
911222-2 MS 49.65 50.00 99.3 85-112 10/04/1999 1535 
911222-2 MSD 50.46 50.00 100.9 85-112 10/04/1999 1606 
911000-2 10 50.69 50.00 101.4 85-112 10/04/1999 1637 
910937-13 20 49.76 50.00 99.5 85-112 10/04/1999 1708 
910937-10 20 50.68 50.00 101.4 85-112 10/04/1999 1739 
910937-15 20 49.89 50.00 99.8 85-112 10/04/1999 1810 
910937-17 20 51.24 50.00 102.5 85-112 10/04/1999 1841 
C10937-19 20 50.36 50.00 100.7 85-112 10/04/1999 1912 

Method Compounds : 47377 
. . : 8260V1 : weh 

Surrogate Units 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID Matrix QC Type D i lu t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 50.84 50.00 101.7 76-120 10/05/1999 0939 
LCS 52.25 50.00 104.5 76-120 10/05/1999 1010 

910937-18 51.85 50.00 103.7 76-120 10/05/1999 1113 
911177-3 52.21 50.00 104.4 76-120 10/05/1999 1215 
911126-1 10 52.47 50.00 104.9 76-120 10/05/1999 1318 
911126-1 MS 10 52.01 50.00 104.0 76-120 10/05/1999 1421 
911126-1 MSD 10 53.00 50.00 106.0 76-120 10/05/1999 1452 
910937-16 10 50.51 50.00 101.0 78-122 10/05/1999 1627 
910937-21 10 51.46 50.00 102.9 76-120 10/05/1999 1701 
910937-22 10 52.55 50.00 105.1 76-120 10/05/1999 1735 
910937-20 20 54.09 50.00 108.2 76-120 10/05/1999 1806 

Surrogate Units 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type D i lu t ion Result True Value Percent Recovery Limits Flag Date Time 

MB 48.55 50.00 97.1 85-115 10/05/1999 0939 

k 
LCS 48.10 50.00 96.2 85-115 10/05/1999 1010 

Page 12 

Tna analvttcaJ results, opinions or «itefpf«iat(Oni contained m this reoon are based uoon information ano malarial suopeed by the Ghent 'or whose exclusive and confidential use tins reoon has oeen made. The snafytica. results, contorts or interprets Hons 

expressed reoresent trie Oest ludgment pt Core Laboraiones. Core Labor ai ones however, manes no wananty or represents lion, express or implied, of any type, and expressly disclaims same as to the orcoucirvity. proper operations or profitableness ol 

any od, gas. coal or other mineral, property, wen or tana n connection with which such reoort is used or retted uoon lor any reason whatsoever. This report Shan not be reproduced, m whole or m pan. without Ihe writ I en approval ol Com laboratones. 



1 1 [IM 
C O R E LABORATORIES 

w 
Job Number.: 911177 

S U R R O G A T E R E C O V E R I E S R E P O R T 

Report Date.: 10/08/99 

CUSTOMER: .larathon Oi l Company PROJECT: Marathon Oi l Co., Midland, Tx ATTN: Mr. Paul Peacock 

Surrogate Units 

BFB (Surrogate) ug/L 

Lab ID 

910937-18 
911177-3 
911126-1 
911126-1 
911126-1 
910937-16 
910937-21 
910937-22 
910937-20 

Matrix QC Type D i lu t i on Result 

47.43 
48.57 

10 48.09 
MS 10 48.51 
MSD 10 48.43 

10 50.16 
10 49.23 
10 47.11 
20 47.91 

Surrogate Units 

Toluene-d8 ug/L 

True Value Percent Recovery Limits 

50.00 94.9 85-115 
50.00 97.1 85-115 
50.00 96.2 85-115 
50.00 97.0 85-115 
50.00 96.9 85-115 
50.00 100.3 71-121 
50.00 98.5 85-115 
50.00 94.2 85-115 
50.00 95.8 85-115 

Flag Date Time 

10/05/1999 1113 
10/05/1999 1215 
10/05/1999 1318 
10/05/1999 1421 
10/05/1999 1452 
10/05/1999 1627 
10/05/1999 1701 
10/05/1999 1735 
10/05/1999 1806 

I Lab ID 

910937-18 
911177-3 
911126-1 
911126-1 
911126-1 
910937-16 
910937-21 
910937-22 
910937-20 

Matrix QC Type Di lu t ion Result True Value 

MB 50.10 50.00 
LCS 49.94 50.00 

50.87 50.00 
51.78 50.00 

MS 
10 50.78 50.00 

MS 10 50.31 50.00 
MSD 10 50.91 50.00 

10 50.92 50.00 
10 51.25 50.00 
10 50.55 50.00 
20 50.71 50.00 

Percent Recovery Limits Flag Date Time 

100.2 
99.9 

101.7 
103.6 
101.6 
100.6 
101.8 
101.8 
102.5 
101.1 
101.4 

85-112 
85-112 
85-112 
85-112 
85-112 
85-112 
85-112 
87-109 
85-112 
85-112 
85-112 

10/05/1999 0939 
10/05/1999 1010 
10/05/1999 1113 
10/05/1999 1215 
10/05/1999 1318 
10/05/1999 1421 
10/05/1999 1452 
10/05/1999 1627 
10/05/1999 1701 
10/05/1999 1735 
10/05/1999 1806 
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C O R E LABORATORIES 

QUALITY ASSURANCE FOOTER 

METHOD REFERENCES 

1. EPA SW-846, Test Methods for Evaluating Solid Waste Update I, IIA, UB. Ill 
2. Standard Methods for the Examination of Water and Wastewater, 18"1 Edition 
3. EPA 600/4-79-020, Methods of Chemical Analysis for Waters and Wastes, March 1983 
4. Federal Register, Friday, October 26,1984 (40 CFR Part 136) 
5. American Society for Testing and Materials, Volumes 5.01, 5.02, 5.03,11.01,11.02,11.03,11.04 
6. EPA Methods for Environmental Samples 

COMMENTS 

All methods of chemical analysis have a statistical uncertainty associated with the results. Unless otherwise indicated, the data in this report are 
within the limits of uncertainty as specified in the referenced method. Quality Control acceptance criteria are based either on actual laboratory 
performance or on limits specified in the referenced method. The date and time of analysis indicated on the QA report may not reflect the actual 
time of analysis for QC samples. All data are reported on an "as received1' basis unless otherwise indicated. Data reported in the QA report may 
be lower than sample data due to dilution of samples into the calibration range of the analysis. Sample concentration for solid samples are 
calculated on an as received (wet) basis. Unless otherwise indicated, volatiles by gas chromatography (GC) are reported from a single column. 
Volatile analysis by GC on low level soil extractions are conducted at room temperature. 

FLAGS, FOOTNOTES AND ABBREVIATIONS (as needed) 

NA - Not Analyzed ND = Not detected at a value greater than the reporting limit 
N/A = Not applicable NC = Not calculable due to values lower than the reporting limit 
ug/L = Micrograms per liter mg/L = Milligrams per liter 
ug/Kg = Micrograms per kilogram mg/kg = Milligrams per kilogram 
U = Undetected 
J = Indicates value is > MDL, but < Reporting Limit 
B = Analyte was detected in the method blank analyzed with this sample. 
D = Surrogate recoveries are not calculated due to sample dilution. 
X = Surrogate recovery is outside quality control limits. 
Y = Spike or spike duplicate recovery is outside quality control limits. 
Z = Relative percent difference for a spike and spike duplicate is outside quality control limits. The precision of the method was 

impacted by matrix. 
A = Indicates value is above QC acceptance criteria. 

QC SAMPLE IDENTIFICATIONS 

MB Method Blank SB Storage Blank 
RB Reagent Blank EB Extraction Blank 
PB Preparation Blank CALB Calibration Blank 
MD Method Duplicate RS Reference Standard 
LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicate 
MS Matrix Spike MSD Matrix Spike Duplicate 
ICB Initial Calibration Blank CCB Continuing Calibration Blank 
ICV Initial Calibration Verification ICB Initial Calibration Blank 
PDS Post Digestion Spike SS Surrogate Spike 
ISA Interference Check standard "A" ISB Interference Check Standard "B" 
ISCAB = Interference Check Sample AB MSA Method of Standard Additions 
CAL Calibration standard SD Serial Dilution 
MST TCLP Matrix Spike MSQ TCLP Matrix Spike Duplicate 
PST TCLP Post Digestion Spike LCT TCLP Laboratory Control Sample 

SUBCONTRACTED LABORATORY LOCATIONS 

CORE Laboratories: Anaheim, California *AN 
Casper, Wyoming *CA 
Houston, Texas (Env) "HE 
Other (Detailed in Case Narrative) *XX 

Aurora, Colorado 
Corpus Christi, Texas 
Houston, Texas (Pet) 

*AU 
*CC 
'HP 

CORE-Valparaiso 
2400 Cumberland Dr 
Valparaiso, IN 46383 

VPQ0140 
Revision 000 

Effective 6/16799 



B^rpjsckl Job Sample Receipt Checklist Report 
10/01/99 

V2 

911177 Location.: 57211 Customer Job ID : Job Check List Date.: 10/01/99 
I pa Project Number. 96000651 

• Marathon 
Project Description.: Marathon Oil Co., Midland, Tx 

Oil Company Contact.: Mr. Paul Peacock 

Job Check List Date.: 10/01/99 
I pa 

Questions ? (Y/N) Comments 

Cha in-of-Custody Present? Y 

Custody seal on shipping container? 

. . . I f "yes", custody seal intact? 

Custody seals on sample containers? 

. . . I f "yes", custody seal intact? 

Samples chilled? N 

Temperature of cooler acceptable? (4 deg C +/- 2). 

Samples received intact (good condition)? Y 

^Volatile samples acceptable? (no headspace) Y 

Correct containers used? Y 

Adequate sample volume provided? Y 

Samples preserved correctly? Y 

Samples received within holding-time? Y 

Agreement between COC and sample labels? Y 

Addi tional 

Comments. 

Sample Custodian Signature. 

Page 1 
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Committed To Your Success 

ANALYTICAL REPORT 
JOB NUMBER: 912392 

Prepared For: 

Marathon O i l Company 
125 West Missouri Street 

P.O. Box 552 
Midland, TX 79702-0552 

A t t e n t i o n : Mr. Paul Peacock 

Date: 11/15/99 

Signature 

Name: Les Arnold Severn Trent Laboratories 
2400 Cumberland Drive 
Valparaiso, IN 46383 T i t l e : Laboratory Manager 

PHONE: 219-464-2389 
FAX..: 219-462-2953 

a part of 



Committed To Your Success 

SAMPLE INFORMATION 
Date: 11/15/99 

Job Number. 
Customer... 

: 912392 
: Marathon OiI Company 
: Mr. Paul Peacock 

Customer Project ID 
Project Description 

: 96000651 
: INDIAN BASIN 
: Marathon Oil Co., Midland, Tx 

Laboratory 
Sample ID 

912392-1 

912392-2 

912392-3 

912392-4 

Customer 
Sample ID 

UEST STRIPPER EFFLUENT 

WEST STRIPPER INFLUENT 

EAST STRIPPER EFFLUENT 

EAST STRIPPER INFLUENT 

Sample 
Matrix 

Water 

Water 

Water 

Water 

Date 
Sampled 

10/28/1999 

10/28/1999 

10/28/1999 

10/28/1999 

Time 
Sampled 

09:10 

09:18 

09:26 

09:34 

Date 
Received 

10/29/1999 

10/29/1999 

10/29/1999 

10/29/1999 

Time 
Received 

11:00 

11:00 

11:00 

11:00 

Page 1 
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Commined To Your Success 

Job Number: 912392 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 11/15/99 

CUSTOMER: Marathon OH Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: WEST STRIPPER EFFLUENT 
Date Sampled : 10/28/1999 
Time Sampled : 09:10 
Sample Matrix : Water 

Laboratory Sample ID: 912392-1 
Date Received : 10/29/1999 
Time Received : 11:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

8015B Modified 

8015B Modified 

EPA 8260B 

Diesel Range Organics.(C10 - C28) 
Diesel Range Organics C10 - C28 

Gasoline Range Organics (C5-C9) 
Gasoline Range Organics C5-C9 

Volatile Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 
Hexane 

<0.5 

<0.5 

ND 
ND 
ND 
ND 
ND 

0.5 

0.5 

5 
5 
5 
10 
5 

mg/L 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

11/09/99 

11/10/99 

11/10/99 
11/10/99 
11/10/99 
11/10/99 
11/10/99 

wds 

weh 

weh 
weh 
weh 
weh 
weh 
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Commined To Your Success 

Job Number: 912392 
L A B O R A T O R Y TEST R E S U L T S 

Date: 11/15/99 

CUSTOMER: Marathon Oil Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: WEST STRIPPER INFLUENT 
Date Sampled : 10/28/1999 
Time Sampled : 09:18 
Sample Matrix : Water 

Laboratory Sample ID: 912392-2 
Date Received : 10/29/1999 
Time Received : 11:00 

TEST METHOD 

8015B Modified 

8015B Modified 

EPA 8260B 

PARAMETER/TEST DESCRIPTION 

Diesel Range Organics (C10 - C28) 
Diesel Range Organics C10 - C28 

Gasoline Range Organics (C5-C9) 
Gasoline Range Organics C5-C9 

Volatile Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 
Hexane 

SAMPLE RESULT 

0.5 

2.0 

<5 
ND 
<5 
<10 
ND 

Page 3 

REPORTING LIMIT 

0.5 

0.5 

5 
5 
5 
10 
5 

UNITS 

mg/L 

mg/L 

ug/L 11/12/99 weh 
ug/L 11/12/99 weh 
ug/L 11/12/99 weh 
ug/L 11/12/99 weh 
ug/L 11/12/99 weh 

DATE 

11/09/99 

11/10/99 

TECH 

wds 

weh 

a part of 
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Committed To Your Success 

LABORATORY TEST R E S U L T S 
Job Number: 912392 Date: 11/15/99 

CUSTOMER: Marathon Oil Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: EAST STRIPPER EFFLUENT 
Date Sampled : 10/28/1999 
Time Sampled : 09:26 
Sample Matrix : Water 

Laboratory Sample ID: 912392-3 
Date Received : 10/29/1999 
Time Received : 11:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS OATE TECH 

8015B Modified 

8015B Modified 

EPA 8260B 

Diesel Range Organics (C10 - C28) 
Diesel Range Organics C10 - C28 

Gasoline Range Organics CC5-C9) 
Gasoline Range Organics C5-C9 

Volatile Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 
Hexane 

<0.5 

<0.5 

ND 
ND 
ND 
ND 
ND 

0.5 

0.5 

5 
5 
5 
10 
5 

mg/L 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

11/09/99 

11/10/99 

11/10/99 
11/10/99 
11/10/99 
11/10/99 
11/10/99 

wds 

weh 

weh 
weh 
weh 
weh 
weh 
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Commined To four Success 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 912392 Date: 11/15/99 

CUSTOMER: Marathon Oit Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: EAST STRIPPER INFLUENT 
Date Sampled : 10/28/1999 
Time Sampled : 09:34 
Sample Matrix : Water 

Laboratory Sample ID: 912392-4 
Date Received : 10/29/1999 
Time Received : 11:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

8015B Modified 

8015B Modified 

EPA 8260B 

Diesel Range Organics (C10 - C28) 
Diesel Range Organics C10 - C28 

Gasoline Range Organics (C5-C9) 
Gasoline Range Organics C5-C9 

Volatile Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 
Hexane 

<0.5 

<5 
ND 
<5 
ND 
ND 

1.7 

0.5 

0.5 

5 
5 
5 
10 
5 

mg/L 

mg/L 

11/09/99 wds 

11/10/99 weh 

ug/L 11/12/99 weh 
ug/L 11/12/99 weh 
ug/L 11/12/99 weh 
ug/L 11/12/99 weh 
ug/L 11/12/99 weh 
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Committed To Your Success 

Job Number.: 912392 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 11/15/99 

CUSTOMER: Marathon Oil Company PROJECT: Marathon Oil Co., Midland, Tx ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

Test Method 8015B Modified Batch : 49316 Analyst...: wds 
Method Description. Diesel Range Organics (C10 - C28) Units : mg/L 

MB Method Blank 11/09/1999 1S17 

Parameter/Test Description 

Diesel Range Organics C10 - C28 

QC Result 

ND 

QC Result True Value Orig. Value Calc. Result * Limits 

LCS Laboratory Control Sample DR0STD1 11/09/1999 1846 

Parameter/Test Description 

Diesel Range Organics C10 - C28 

QC Result 

488.15 

QC Result True Value Orig. Value Calc. Result * Limits 

500 97.6 % 42-122 

MS Matrix Spike DR0STD1 912603-1 11/09/1999 2204 

i t 
Parameter/Test Description 

esel Range Organics C10 - C28 

QC Result 

633.92 

QC Result True Value Orig. Value Calc. Result * Limits 

99.82 106.8 % 42-122 500 

MSO Matrix Spike Ouplicate 11/09/1999 2232 

Parameter/Test Description 

Diesel Range Organics C10 - C28 

QC Result QC Result True Value Orig. Value Calc. Result * Limits 

700.6 633.92 500 99.82 120.2 
10.0 

% 42-122 
R 30 

Test Method : 8015B Modified Batch : 49179 Analyst... : weh 
Method Description.: Gasoline Range Organics (C5-C9) Units : mg/L 

MB Method Blank 11/10/1999 0005 

Parameter/Test Description 

Gasoline Range Organics C5-C9 

QC Result 

0.11 

QC Result True Value Orig. Value Calc. Result * Limits 

LCS Laboratory Control Sample GROSTD 11/10/1999 0238 

Parameter/Test Description 

Gasoline Range Organics C5-C9 

QC Result QC Result True Value Orig. Value Calc. Result * Limits 

2.38 % 72-125 

Page 6 * %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 
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Committed To Your Success 

Q U A L I T Y CONTROL R E S U L T S 
Job Number.: 912392 Report Date.: 11/15/99 

CUSTOMER: Marathon Oil Company PROJECT: Marathon Oil Co., Midland, Tx ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

EPA 8260B : 49228 Analyst...: weh 
Method Description.: Volatile Organic Compounds : ug/L 

Analyst...: weh 

MB Method Blank 11/10/1999 172D 

Parameter/Test Description 

Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 
Hexane 

QC Result QC Result True Value Orig. Value Calc. Result * Limits 

ND 
ND 
ND 
ND 
ND 

LCS Laboratory Control Sample i i- itpvo^ 11/10/1999 1751 

Parameter/Test Description QC Result QC Result True Value Orig. Value 

Benzene 43.86 50 

Calc. Result * Limits 

X 67-130 87.7 
Toluene 40.61 50 81.2 X 75-114 

|MS Matrix Spike CLPVOAMS2 :|||a83il|l||ll|l| 11/10/1999 1853 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 
Toluene 

46.04 
41.93 

50 
50 

1.92 
ND 

88.2 
83.9 

X 67-130 
X 75-114 

MSO Matrix Spike Duplicate CLPVOAMS2 i!!2839sii;||:;!ll 11/10/1999 1923 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 45.56 46.04 50 1.92 87.3 % 67-130 
1.0 R 30 

Toluene 41.38 41.93 50 ND 82.8 X 75-114 
1.3 R 30 

EPA 8260B : 49393 Analyst.. : weh 
Method Description. Volatile Organic Compounds : ug/L 

MB Method Blank 11/12/1999 1138 

Parameter/Test Description 

Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 
Hexane 

QC Result QC Result True Value Orig. Value Calc. Result * Limits 

ND 
ND 
ND 
ND 
ND 

Page 7 * %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 
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Committed To Your Success 

Q U A L I T Y CONTROL R E S U L T S 
Job Number.: 912392 Report Date.: 11/15/99 

CUSTOMER: Marathon Oil Company PROJECT: Marathon Oil Co Midland, Tx ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

LCS Laboratory Control Sample CLPV0AMS2 11/12/1999 1208 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 44.45 50 88.9 X 67-130 
Toluene 41.36 50 82.7 X 75-114 

MS Matrix Spike lppye^2l:;ii 912458-1 1000 11/12/1999 1513 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 44.18 50 ND 88.4 X 67-130 
Toluene 41.02 50 ND 82.0 X 75-114 

MSD Matrix Spike Duplicate CLPV0AMS2 912458-1 1000 11/12/1999 1544 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 43.97 44.18 50 ND 87.9 X 67-130 
0.5 R 30 

^0-Oluene 40.65 41.02 50 ND 81.3 X 75-114 
M l R 30 

Page 8 * %=X REC, R=RPD, A=ABS D i f f . , D=X D i f f . 
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Commined To Your Success 

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 912392 Report Date.: 11/15/99 

CUSTOMER: Marathon O i l Company PROJECT: Marathon Oi l Co., Midland, Tx ATTN; Mr. Paul PeacocJc 

: 49228 
...: 826TCL 

Surrogate Units 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

MB 44.77 50.00 89.5 76-120 11/10/1999 1720 
LCS 45.63 50.00 91.3 76-120 11/10/1999 1751 

912839-1 45.68 50.00 91.4 76-120 11/10/1999 1822 
912839-1 MS 44.39 50.00 88.8 76-120 11/10/1999 1853 
912839-1 MSD 45.65 50.00 91.3 76-120 11/10/1999 1923 
912839-3 45.14 50.00 90.3 76-120 11/10/1999 1954 
912839-2 46.16 50.00 92.3 76-120 11/10/1999 2025 
912859-1 45.09 50.00 90.2 76-120 11/10/1999 2056 
912859-3 45.99 50.00 92.0 76-120 11/10/1999 2126 
912859-2 45.38 50.00 90.8 76-120 11/10/1999 2157 
912392-1 45.92 50.00 91.8 76-120 11/10/1999 2228 
912392-3 45.11 50.00 90.2 76-120 11/10/1999 2259 

'surrogate Units 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

MB 51.63 50.00 103.3 85-115 11/10/1999 1720 
LCS 51.05 50.00 102.1 85-115 11/10/1999 1751 

912839-1 51.39 50.00 102.8 85-115 11/10/1999 1822 
912839-1 MS 51.06 50.00 102.1 85-115 11/10/1999 1853 
912839-1 MSD 50.98 50.00 102.0 85-115 11/10/1999 1923 
912839-3 51.41 50.00 102.8 85-115 11/10/1999 1954 
912839-2 50.63 50.00 101.3 85-115 11/10/1999 2025 
912859-1 51.28 50.00 102.6 85-115 11/10/1999 2056 
912859-3 51.46 50.00 102.9 85-115 11/10/1999 2126 
912859-2 51.55 50.00 103.1 85-115 11/10/1999 2157 
912392-1 51.11 50.00 102.2 85-115 11/10/1999 2228 
912392-3 51.51 50.00 103.0 85-115 11/10/1999 2259 

Surrogate Units 

Toluene-d8 ug/L 

Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

MB 45.89 50.00 91.8 85-112 11/10/1999 1720 
LCS 45.90 50.00 91.8 85-112 11/10/1999 1751 

912839-1 45.58 50.00 91.2 85-112 11/10/1999 1822 
912839-1 MS 45.86 50.00 91.7 85-112 11/10/1999 1853 
912839-1 MSD 45.55 50.00 91.1 85-112 11/10/1999 1923 
|s>12839-3 45.94 50.00 91.9 85-112 11/10/1999 1954 
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Committed To Your Success 

Job Number.: 912392 
SURROGATE R E C O V E R I E S REPORT 

Report Date.: 11/15/99 

CUSTOMER: Marathon Oil Company PROJECT: Marathon Oil Co., Midland, Tx ATTN: Mr. Paul Peacock 

Surrogate units 

ToIuene-d8 ug/L 

Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

912839-2 45.54 50.00 91.1 85-112 11/10/1999 2025 
912859-1 45.79 50.00 91.6 85-112 11/10/1999 2056 
912859-3 45.55 50.00 91.1 85-112 11/10/1999 2126 
912859-2 45.58 50.00 91.2 85-112 11/10/1999 2157 
912392-1 45.81 50.00 91.6 85-112 11/10/1999 2228 
912392-3 45.97 50.00 91.9 85-112 11/10/1999 2259 

Method ..: Volatile Organic Compounds Batch : 49393 
Method ,..: 826TCL 

Surrogate Units 

1,2-Dichloroethane-d4 (surrogate) ug/L 

^Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

912458-1 Solid 60000 45.16 50.00 90.3 78-122 11/12/1999 0415 
MB 44.51 50.00 89.0 76-120 11/12/1999 1138 
LCS 44.10 50.00 88.2 76-120 11/12/1999 1208 

912392-2 45.45 50.00 90.9 76-120 11/12/1999 1239 
912392-4 45.35 50.00 90.7 76-120 11/12/1999 1310 
912458-1 1000 45.66 50.00 91.3 76-120 11/12/1999 1442 
912458-1 MS 1000 45.27 50.00 90.5 76-120 11/12/1999 1513 
912458-1 MSD 1000 44.48 50.00 89.0 76-120 11/12/1999 1544 
912872-2 5 46.05 50.00 92.1 76-120 11/12/1999 1818 
912873-1 5 47.31 50.00 94.6 76-120 11/12/1999 1849 
912587-1 rganic Uaste 80000 46.34 50.00 92.7 81-116 11/12/1999 1919 
912686-2 rganic Waste 80000 44.61 50.00 89.2 81-116 11/12/1999 2021 

Surrogate Units 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

912458-1 Solid 60000 52.01 50.00 104.0 71-121 11/12/1999 0415 
MB 51.95 50.00 103.9 85-115 11/12/1999 1138 
LCS 51.13 50.00 102.3 85-115 11/12/1999 1208 

912392-2 51.37 50.00 102.7 85-115 11/12/1999 1239 
912392-4 51.30 50.00 102.6 85-115 11/12/1999 1310 
912458-1 1000 50.81 50.00 101.6 85-115 11/12/1999 1442 
912458-1 MS 1000 51.69 50.00 103.4 85-115 11/12/1999 1513 
912458-1 MSD 1000 51.41 50.00 102.8 85-115 11/12/1999 1544 
912872-2 5 50.96 50.00 101.9 85-115 11/12/1999 1818 
912873-1 5 51.45 50.00 102.9 85-115 11/12/1999 1849 
912587-1 rganic Waste 80000 51.50 50.00 103.0 85-110 11/12/1999 1919 

W12686-2 rganic Uaste 80000 51.48 50.00 103.0 85-110 11/12/1999 2021 
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Committed To Your Success 

Job Number.: 912392 
S U R ROGATE RE C O V E R I E S REPORT 

Report Date.: 11/15/99 

CUSTOMER: Marathon Oit Company PROJECT: Marathon Oil Co., Midland, Tx ATTN: Mr. Paul Peaccck 

Percent Recovery Limits Flag Date Time 

Surrogate Units 

Percent Recovery Limits Flag Date Time 

Toluene-d8 ug/L 

Percent Recovery Limits Flag Date Time Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

912458-1 Solid 60000 46.01 50.00 92.0 87-109 11/12/1999 0415 
MB 46.37 50.00 92.7 85-112 11/12/1999 1138 
LCS 45.94 50.00 91.9 85-112 11/12/1999 1208 

912392-2 47.40 50.00 94.8 85-112 11/12/1999 1239 
912392-4 47.59 50.00 95.2 85-112 11/12/1999 1310 
912458-1 1000 46.32 50.00 92.6 85-112 11/12/1999 1442 
912458-1 MS 1000 46.33 50.00 92.7 85-112 11/12/1999 1513 
912458-1 MSD 1000 46.21 50.00 92.4 85-112 11/12/1999 1544 
912872-2 5 46.49 50.00 93.0 85-112 11/12/1999 1818 
912873-1 5 46.54 50.00 93.1 85-112 11/12/1999 1849 
912587-1 rganic Waste 80000 45.98 50.00 92.0 85-112 11/12/1999 1919 
912686-2 rganic Waste 80000 46.35 50.00 92.7 85-112 11/12/1999 2021 
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Commined To Your Success 

QUALITY ASSURANCE FOOTER 

METHOD REFERENCES 

1. EPA SW-846, Test Methods for Evaluating Solid Waste Update I, HA, MB, III 
2. Standard Methods for the Examination of Water and Wastewater, 1 i f Edition 
3. EPA 600/4-79-020, Methods of Chemical Analysis for Waters and Wastes, March 1983 
4. Federal Register, Friday, October 26,1984 (40 CFR Part 136) 
5. American Society for Testing and Materials, Volumes 5.01,5.02, 5.03,11.01,11.02,11.03,11.04 
6. EPA Methods for Environmental Samples 

COMMENTS 

AH methods of chemical analysis have a statistical uncertainty associated with the results. Unless otherwise indicated, the data in this report are 
within the limits of uncertainty as specified in the referenced method. Quality Control acceptance criteria are based either on actual laboratory 
performance or on limits specified in the referenced method. The date and time of analysis indicated on the QA report may not reflect the actual 
time of analysis for QC samples. All data are reported on an "as received" basis unless otherwise indicated. Data reported in the QA report may 
be lower than sample data due to dilution of samples into the calibration range of the analysis. Sampie concentration for solid samples are 
calculated on an as received (wet) basis. Unless otherwise indicated, volatiles by gas chromatography (GC) are reported from a single column. 
Volatile analysis by GC on low level soil extractions are conducted at room temperature. 

FLAGS, FOOTNOTES AND ABBREVIATIONS (as needed) 

NA 
N/A 
ug/L 
ug/Kg 
U 
J 
B 
D 
X 
Y 
Z 

Not detected at a value greater than the reporting limit 
Not calculable due to values lower than the reporting limit 
Milligrams per liter 
Milligrams per kilogram 

Not Analyzed ND = 
Not applicable NC = 
Micrograms per liter mg/L = 
Micrograms per kilogram mg/kg = 
Undetected 
Indicates value is > MDL, but < Reporting Limit 
Analyte was detected in the method blank analyzed with this sample. 
Surrogate recoveries are not calculated due to sample dilution. 
Surrogate recovery is outside quality controi limits. 
Spike or spike duplicate recovery is outside quality control limits. 
Relative percent difference for a spike and spike duplicate is outside quality control limits. The precision of the method was 
impacted by matrix. 
Indicates value is above QC acceptance criteria. 

QC SAMPLE IDENTIFICATIONS 

MB Method Blank SB Storage Blank 
RB Reagent Blank EB Extraction Blank 
PB Preparation Blank CALB Calibration Blank 
MD Method Duplicate RS Reference Standard 
LCS Laboratory Control Sampie LCSD Laboratory Control Sample Duplicate 
MS Matrix Spike MSD Matrix Spike Duplicate 
ICB Initial Calibration Blank CCB Continuing Calibration Blank 
ICV Initial Calibration Verification ICB Initial Calibration Blank 
PDS Post Digestion Spike SS Surrogate Spike 
ISA Interference Check standard "A" ISB Interference Check Standard "B" 
ISCAB = Interference Check Sample AB MSA Method of Standard Additions 
CAL Calibration standard SD Serial Dilution 
MST TCLP Matrix Spike MSQ TCLP Matrix Spike Duplicate 
PST TCLP Post Digestion Spike LCT TCLP Laboratory Control Sample 

STL-Valparaiso 
2400 Cumberland Dr 
Valparaiso, IN 46383 

VPQ0140 
Revision 001 

Effective 10/15/99 

a part of 

Severn Trent Services Inc. 



j^pjsckl Job Sample Receipt Checklist Report 
10/29/99 

V2 

: 912392 Location.: 57211 Customer Job ID : Job Check List Date.: 10/29/99 
I pa Project Number. : 96000651 Project Description.: Marathon Oil Co., Midland, Tx 

: Marathon Oil Company Contact.: Mr. Paul Peacock 

Job Check List Date.: 10/29/99 
I pa 

Questions ? (Y/N) Corrments 

Chain-of-Custody Present? Y 

Custody seal on shipping container? 

. . . I f "yes", custody seal intact? 

Custody seals on sample containers? 

If "yes", custody seal intact? 

Samples chilled? N 

Temperature of cooler acceptable? (4 deg C +/- 2). 

Samples received intact (good condition)? Y 

olatile samples acceptable? (no headspace) N/A 

Correct containers used? Y 

Adequate sample volume provided? Y 

Samples preserved correctly? Y 

Samples received within holding-time? Y 

Agreement between COC and sample labels? Y 

Additional 

Comments. 

Sample Custodian Signature. 
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Commined To Your Success 

ANALYTICAL REPORT 
JOB NUMBER: 913 081 

Prepared For: 

Marathon O i l Company 
125 West Missouri Street 

P.O. Box 552 
Midland, TX 79702-0552 

A t t e n t i o n : Mr. Paul Peacock 

Date: 01/24/2000 

Date 

Name : 

T i t l e : Laboratory Manager 

Les Arnold Severn Trent Laboratories 
2400 Cumberland Drive 
Valparaiso, IN 46383 

PHONE: 219-4 64-2389 
FAX..: 219-462-2953 

a part of 
Sc'-om Trail .Vmces inc 



Commined To Your Success 

SAMPLE I M F 0 R M A T I 0 N 
Date: 01/24/2000 

Job Number. 913081 : 96000746 
Customer... Marathon OiI Company Customer Project ID.... • INDIAN BASIN QTR 
Attn • Mr. Paul Peacock Project Description.... • INDIAN BASIN REMEDIATION STRIPPER 

Laboratory 
Sample ID 

Customer 
Sample ID 

Sample 
Matrix 

Date 
Sampled 

T i me 
Sampled 

Date 
Received 

Time 
Received 

913081-1 

913081-2 

913081-3 

913081-4 

WEST STRIPPER INFLUENT 

WEST STRIPPER EFFLUENT 

EAST STRIPPER INFLUENT 

EAST STRIPPER EFFLUENT 

Aqueous 

Aqueous 

Aqueous 

Aqueous 

11/15/1999 

11/15/1999 

11/15/1999 

11/15/1999 

08:35 

08:46 

09:00 

09:15 

11/15/1999 

11/15/1999 

11/15/1999 

11/15/1999 

09:00 

09:00 

09:00 

09:00 
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Commined To Your Success 

L A B O R A T O R Y TEST R E S U L T S 
Job Number: 913081 Date: 01/24/2000 

CUSTOMER: Marathon Oil Company PROJECT: INDIAN BASIN QTR ATTN: Mr. Paul Peacock 

Customer Sample ID: WEST STRIPPER INFLUENT 
Date Sampled : 11/15/1999 
Time Sampled : 08:35 
Sample Matrix : Aqueous 

Laboratory Sample ID: 913081-1 
Date Received : 11/15/1999 
Time Received : 09:00 

TEST METHOO PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

8015B Modified 

8015B Modified 

EPA 8260B 

Diesel Range Organics (C10 - C28) 
Diesel Range Organics C10 - C28 

Gasoline Range Organics (C5-C9) 
Gasoline Range Organics C5-C9 

Volatile Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 
Hexane 

<0.5 

<0.50 

ND 
ND 
ND 
ND 
ND 

0.5 

0.50 

20 
20 
20 
50 
100 

mg/L 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

11/24/99 

11/23/99 

11/18/99 
11/18/99 
11/18/99 
11/18/99 
11/18/99 

wds 

weh 

weh 
weh 
weh 
weh 
weh 
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Commined To Your Success 

L A B O R A T O R Y TEST R E S U L T S 
Job Number: 913081 Date: 01/24/2000 

CUSTOMER: Marathon Oil Company PROJECT: INDIAN BASIN QTR ATTN: Mr. Paul Peacock 

Customer Sample ID: WEST STRIPPER EFFLUENT 
Date Sampled : 11/15/1999 
Time Sampled : 08:46 
Sample Matrix : Aqueous 

Laboratory Sample ID: 913081-2 
Date Received : 11/15/1999 
Time Received : 09:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT F REPORTING LIMIT UNITS DATE 1 TECH 

EPA 300.0 3romide (Br) <0.50 0.50 mg/L 11/22/99 cso 

EPA 300.0 Chloride 49.5 1.0 mg/L 11/22/99 kso 

EPA 300.0 Fluoride (F) 0.70 0.50 mg/L 11/22/99 cso 

EPA 300.0 Sulfate (S04) 199 50 mg/L 11/22/99 (SO 

EPA 3010 Acid Digestion, Metals (ICP) Complete 11/17/99 amw 

EPA 3510 Separatory Funnel Liq/Liq Extraction Complete 11/16/99 b j l 

EPA 6010B Metals Analysis (ICAP) 
Calcium (Ca) 114 0.5 mg/L 11/17/99 chh 

h Magnesium (Mg) 54.5 0.1 mg/L 11/17/99 amw 

w Potassium (K) 1.7 0.5 mg/L 11/17/99 amw 
Sodium (Na) 32.9 0.5 mg/L 11/22/99 amw 

8015B Modified Diesel Range Organics (C10 - C28) 
Diesel Range Organics C10 - C28 <0.5 0.5 mg/L 11/24/99 wds 

EPA 8310 Polynuclear Aromatic Hydrocarbons-HPLC 
Acenaphthene ND 5.0 ug/L 11/17/99 rm 
Acenaphthylene ND 5.0 ug/L 11/17/99 rm 
Anthracene ND 1.0 ug/L 11/17/99 rm 
Benzo(b)fluoranthene ND 0.10 ug/L 11/17/99 rm 
Benzo(k)fluoranthene ND 0.10 ug/L 11/17/99 rm 
Benzo(a)anthracene ND 0.10 ug/L 11/17/99 rm 
Benzo(a)pyrene ND 0.10 ug/L 11/17/99 rm 
Benzo(ghi)perylene ND 0.10 ug/L 11/17/99 rm 
Chrysene ND 1.0 ug/L 11/17/99 rm 
Dibenzo(a,h)anthracene ND 0.10 ug/L 11/17/99 rm 
Fluoranthene ND 1.0 ug/L 11/17/99 rm 
Fluorene ND 1.0 ug/L 11/17/99 rm 
Indenod ,2,3-cd)pyrene ND 0.10 ug/L 11/17/99 rm 
Naphthalene ND 5.0 ug/L 11/17/99 rm 
Phenanthrene ND 1.0 ug/L 11/17/99 rm 
Pyrene ND 1.0 ug/L 11/17/99 rm 

8015B Modified Gasoline Range Organics (C5-C9) 
Gasoline Range Organics C5-C9 <0.50 0.50 mg/L 11/23/99 weh 

EPA 8260B Volatile Organic Compounds 
Benzene ND 5 ug/L 11/17/99 weh 
Ethylbenzene ND 5 ug/L 11/17/99 weh 
Toluene ND 5 ug/L 11/17/99 weh 
Xylenes (total) ND 10 ug/L 11/17/99 weh 

> 

Hexane ND 20 ug/L 11/17/99 weh 
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Committed To Your Success 

L A B O R A T O R Y TEST R E S U L T S 
Job Number: 913081 Date: 01/24/2000 

CUSTOMER: Marathon Oil Company PROJECT: INDIAN BASIN QTR ATTN: Mr. Paul Peacock 

Customer Sample ID: EAST STRIPPER INFLUENT 
Date Sampled : 11/15/1999 
Time Sampled : 09:00 
Sample Matrix : Aqueous 

Laboratory Sample ID: 913081-3 
Date Received : 11/15/1999 
Time Received : 09:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

8015B Modified 

8015B Modified 

EPA 8260B 

Diesel Range Organics (C10 - C28) 
Diesel Range Organics C10 - C28 

Gasoline Range Organics (C5-C9) 
Gasoline Range Organics C5-C9 

Volatile Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 
Hexane 

1.2 

0.55 

ND 
ND 
ND 
ND 
ND 

0.5 

0.50 

20 
20 
20 
50 
100 

mg/L 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

11/24/99 

11/23/99 

11/18/99 
11/18/99 
11/18/99 
11/18/99 
11/18/99 

wds 

weh 

weh 
weh 
weh 
weh 
weh 

• I 
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LABORATORY TEST R E S U L T S 
Job Number: 913081 Oate: 01/24/2000 

CUSTOMER: Marathon Oit Company PROJECT: INDIAN BASIN QTR ATTN: Mr. Paul Peacock 

Customer Sample ID: EAST STRIPPER EFFLUENT 
Date Sampled : 11/15/1999 
Time Sampled : 09:15 
Sample Matrix : Aqueous 

Laboratory Sample ID: 913081-4 
Date Received : 11/15/1999 
Time Received : 09:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 300.0 Bromide (Br) <0.50 0.50 mg/L 11/22/99 kso 

EPA 300.0 Chloride 49. 6 1.0 mg/L 11/22/99 cso 

EPA 300.0 Fluoride (F) 0. 71 0.50 mg/L 11/22/99 cso 

EPA 300.0 Sulfate (S04) 197 50 mg/L 11/22/99 cso 

EPA 3010 Acid Digestion, Metals (ICP) Complete 11/17/99 amw 

EPA 3510 Separatory Funnel Liq/Liq Extraction Complete 11/16/99 b j l 

EPA 6010B Metals Analysis (ICAP) 
Calcium (Ca) 114 0.5 mg/L 11/17/99 chh 
Magnesium (Mg) 53 .5 0.1 mg/L 11/17/99 amw 

I Potassium (K) 1 .7 0.5 mg/L 11/17/99 amw 
Sodium (Na) 33 .8 0.5 mg/L 11/22/99 amw 

8015B Modified Diesel Range Organics (C10 - C28) 
Diesel Range Organics C10 - C28 <0.5 0.5 mg/L 11/24/99 wds 

EPA 8310 Polynuclear Aromatic Hydrocarbons-HPLC 
Acenaphthene ND 5.0 ug/L 11/17/99 rm 
Acenaphthylene ND 5.0 ug/L 11/17/99 rm 
Anthracene ND 1.0 ug/L 11/17/99 rm 
Benzo(b)fluoranthene ND 0.10 ug/L 11/17/99 rm 
Benzo(k)fIuoranthene ND 0.10 ug/L 11/17/99 rm 
Benzo(a)anthracene ND 0.10 ug/L 11/17/99 rm 
Benzo(a)pyrene ND 0.10 ug/L 11/17/99 rm 
Benzo(ghi)perylene ND 0.10 ug/L 11/17/99 rm 
Chrysene ND 1.0 ug/L 11/17/99 rm 
Dibenzo(a,h)anthracene ND 0.10 ug/L 11/17/99 rm 
Fluoranthene ND 1.0 ug/L 11/17/99 rm 
Fluorene ND 1.0 ug/L 11/17/99 rm 
I ndeno(1,2,3-cd)pyrene ND 0.10 ug/L 11/17/99 rm 
Naphthalene NO 5.0 ug/L 11/17/99 rm 
Phenanthrene ND 1.0 ug/L 11/17/99 rm 
Pyrene ND 1.0 ug/L 11/17/99 rm 

8015B Modified Gasoline Range Organics (C5-C9) 
Gasoline Range Organics C5-C9 <0.50 0.50 mg/L 11/23/99 weh 

EPA 8260B Volatile Organic Compounds 
Benzene ND 5 ug/L 11/17/99 weh 
Ethylbenzene ND 5 ug/L 11/17/99 weh 
Toluene ND 5 ug/L 11/17/99 weh 
Xylenes (total) ND 10 ug/L 11/17/99 weh 

I 
Hexane ND 20 ug/L 11/17/99 weh 
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Commined To Your Success 

Job Number.: 913081 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 01/24/2000 

CUSTOMER: Marathon Oil Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacock 

Test Method. : EPA 300.0 Batch.... : 49855 Analyst.. .: kso 
Method Descr i pt ion.: I on Chromatography Analysis Units... : mg/L Test Code .: BRO 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc . Result * Limits Date Time 

ICV V199269C 0.980 1 98.0 % 85-115 11/22/1999 1138 
ICB 0.000 11/22/1999 1150 
MD 913081-2 0.000 0.000 0.000 A 0.500 11/22/1999 1215 
MS 913081-2 V199269B 0.9904 1.000000 0.000 99.0 % 75-125 11/22/1999 1239 
CCV V199269C 1.002 1 100.2 % 85-115 11/22/1999 1328 
CCB 0.016 11/22/1999 1340 

Test Method. ... : EPA 300.0 : 49855 Analyst. .: kso 
Method Descr ipt ion;.: Ion Chromatography Analysis Units.. : mg/L Test Code.: CHL 

QC Lab ID 

ICV 
ICB 
MD 913081-2 
MS 913081-2 
I CCV 
CCB 

Reagent 

V199269C 

V199269B 
V199269C 

QC Result 

10.832 
0.198 
0.507 
10.99258 
10.201 
0.209 

QC Result True Value 

10 

10.000000 
10 

Orig. Value Calc. Result 

0.5239 
0.47151 

108.3 

0.0169 
105.2 
102.0 

* Limits 

~V. 85-115 

Date Time 

A 
% 
% 

.0000 
75-125 
85-115 

11/22/1999 1138 
11/22/1999 1150 
11/22/1999 1215 
11/22/1999 1239 
11/22/1999 1328 
11/22/1999 1340 

300.0 Analyst.. .: kso 
Method Description.: Ion Chromatography Analysis Units.. . : mg/L Test Code .: FL 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date T ime 

ICV V199269C 0.959 1 95.9 % 85-115 11/22/1999 1138 
ICB 0.000 11/22/1999 1150 
MD 913081-2 0.083 0.07098 0.01202 A 0.50000 11/22/1999 1215 
MS 913081-2 V199269B 1.16722 1.000000 0.063882 110.3 % 75-125 11/22/1999 1239 
CCV V199269C 0.986 1 98.6 % 85-115 11/22/1999 1328 
CCB 0.000 11/22/1999 1340 

Test Method.. .: EPA 300.0 Batch... . : 49855 Analyst.. .: kso 
Method Description.: Ion Chromatography Analysis Units... : mg/L Test Code .: S04 

: Sulfate (S04) 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date Time 

ICV V199269C 21.309 20 106.5 % 85-115 11/22/1999 1138 
ICB 0.545 11/22/1999 1150 
MD 913081-2 4.010 3.97722 0.03278 A 1.00000 11/22/1999 1215 
MS 913081-2 V199269B 25.25552 20.000000 3.579498 108.4 % 75-125 11/22/1999 1239 
CCV V199269C 21.748 20 108.7 % 85-115 11/22/1999 1328 
CCB 0.489 11/22/1999 1340 
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Commined To Your Success 

Job Number.: 913081 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 01/24/2000 

CUSTOMER: Marathon Oil Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacock 

EPA 601OB Batch : 49617 Analyst... chh 
Method Description. Metals Analysis (ICAP) Units : mg/L Test Code. CA 

Calcium (Ca) 

• 

3C Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date Time 

CAL ICPCALSTD 29.66839 50.00 11/17/1999 1438 
CAL ICPCALBLK 0.01999 0.00 11/17/1999 1537 
ICV V211206D 1.95609 2.00 97.8 X 90-110 11/17/1999 1553 
ICB 0.00978 11/17/1999 1558 
ISB V211206A 453.19125 500.0 90.6 % 80-120 11/17/1999 1602 
CCV V211206D 1.93197 2.00 96.6 % 90-110 11/17/1999 1711 
CCB 0.00843 11/17/1999 1716 
ISB V211206A 426.12503 500.0 85.2 % 80-120 11/17/1999 1734 
CCV V211206D 1.82842 2.00 91.4 % 90-110 11/17/1999 1742 
CCB 0.00843 11/17/1999 1747 
CCV V211206D 1.94884 2.00 97.4 % 90-110 11/17/1999 1805 
CCB 0.00489 11/17/1999 1809 
ISB V211206A 446.84857 500.0 89.4 X 80-120 11/17/1999 1825 
PB 1117-2 0.03811 11/17/1999 1838 
LCS 1117-2 ICPSPK99B 46.55698 50.000 93.1 % 80-120 11/17/1999 1843 
MS 913129-1 ICPSPK99B 101.60969 50.000 56.32462 90.6 X 75-125 11/17/1999 1852 
MSD 913129-1 ICPSPK99B 101.38084 101.60969 50.000 56.32462 90.1 % 75-125 11/17/1999 1856 
i 0.2 R 20 

fccv V211206D 1.83483 2.00 91.7 X 90-110 11/17/1999 1909 
CCB 0.00522 11/17/1999 1914 
EB 1117-1 0.10135 11/17/1999 1932 
CCV V211206D 1.89942 2.00 95.0 % 90-110 11/17/1999 2005 
CCB 0.00826 11/17/1999 2010 

Test Method. 6010B Batch... : 49632 Analyst. 
Method Description.: Metals Analysis (ICAP) Units... : mg/L Test Code.: MG 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date Time 

ICV V211206D 2.03586 2.00 101.8 X 90-110 11/17/1999 2126 
ICB 0.01309 11/17/1999 2132 
ISB V211206A 475.37951 500.0 95.1 % 80-120 11/17/1999 2135 
PB 1117-2 0.14320 11/17/1999 2151 
LCS 1117-2 ICPSPK99B 47.55823 50.000 95.1 7. 80-120 11/17/1999 2156 
EB 1117-1 0.06852 11/17/1999 2200 
CCV V211206D 2.07979 2.00 104.0 % 90-110 11/17/1999 2222 
CCB 0.05158 11/17/1999 2227 
MS 913129-1 ICPSPK99B 47.82925 50.000 0.20095 95.3 7. 75-125 11/17/1999 2236 
MSD 913129-1 ICPSPK99B 48.27893 47.82925 50.000 0.20095 96.2 % 75-125 11/17/1999 2240 

0.9 R 20 
I SB V211206A 485.10040 500.0 97.0 % 80-120 11/17/1999 2254 
CCV V211206D 1.97976 2.00 99.0 % 90-110 11/17/1999 2303 
CCB 0.01539 11/17/1999 2307 
PB 1117-1 0.10548 11/17/1999 2314 
LCS 1117-1 V16008711 12.93985 14.112204 91.7 % 80-120 11/17/1999 2318 
CCV V211206D 1.83089 2.00 91.5 7. 90-110 11/17/1999 2359 
CCB 0.01847 11/18/1999 0004 
PB 1112-1 0.09855 11/18/1999 0018 
CCV V211206D 1.88106 2.00 94.1 X 90-110 11/18/1999 0022 

i CCB 0.01539 11/18/1999 0027 
FlCS 1112-1 V16008711 10.68067 12.314525 86.7 7. 80-120 11/18/1999 0031 
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Commined To your Success 

Q U A L I T Y CONTROL R E S U L T S 
Job Number.: 913081 Report Date.: 01/24/2000 

CUSTOMER: Marathon Oil Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacock 

Test Method.. ......: EPA 6010B Batch : 49632 Analyst. ..: amw 
Method Description.: Metals Analysis (ICAP) Units.... ...-:' mg/L Test Code.: MG 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc Result * Limits Date Time 

MS 912928-1 V16008208 4.97312 2.000000 3.29268 84.0 X 75-125 11/18/1999 0041 
MSD 912928-1 V16008208 5.11410 4.97312 2.000000 3.29268 91.1 X 75-125 11/18/1999 0045 

2.8 R 20 
ISB V211206A 470.62646 500.0 94.1 X 80-120 11/18/1999 0108 
CCV V211206D 1.88646 2.00 94.3 X 90-110 11/18/1999 0117 
CCB 0.02232 11/18/1999 0121 

Test Method. .......: EPA 601QB Batch... : 49632 Analyst. ..: amw 
Method Description.: Metals Analysis (ICAP) Units... : mg/L Test Code.: < 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc . Result * Limits Date Time 

ICV V211206D 20.04996 20.00 100.2 % 90-110 11/17/1999 2126 
ICB -0.01873 11/17/1999 2132 
PB 1117-2 0.00624 11/17/1999 2151 

klCS 1117-2 ICPSPK99B 51.23184 50.000 102.5 % 80-120 11/17/1999 2156 
FEB 1117-1 0.11553 11/17/1999 2200 
CCV V211206D 20.23106 20.00 101.2 X 90-110 11/17/1999 2222 
CCB -0.00624 11/17/1999 2227 
MS 913129-1 ICPSPK99B 714.91027 50.000 660.28100 109.3 X 75-125 11/17/1999 2236 
MSD 913129-1 ICPSPK99B 716.38098 714.91027 50.000 660.28100 112.2 X 75-125 11/17/1999 2240 

0.2 R 20 
CCV V211206D 20.47150 20.00 102.4 % 90-110 11/17/1999 2303 
CCB 0.02185 11/17/1999 2307 
PB 1117-1 0.14051 11/17/1999 2314 
LCS 1117-1 V16008711 24.69008 24.291498 101.6 X 80-120 11/17/1999 2318 
CCV V211206D 19.30054 20.00 96.5 % 90-110 11/17/1999 2359 
CCB -0.00624 11/18/1999 0004 
PB 1112-1 0.04996 11/18/1999 0018 
CCV V211206D 20.00000 20.00 100.0 % 90-110 11/18/1999 0022 
CCB 0.05932 11/18/1999 0027 
LCS 1112-1 V16008711 20.65573 21.197133 97.4 X 80-120 11/18/1999 0031 
MS 912928-1 V16008208 2.52615 2.000000 0.66198 93.2 % 75-125 11/18/1999 0041 
MSD 912928-1 V16008208 2.66666 2.52615 2.000000 0.66198 100.2 X 75-125 11/18/1999 0045 

5.4 R 20 
CCV V211206D 20.10304 20.00 100.5 % 90-110 11/18/1999 0117 
CCB 0.05932 11/18/1999 0121 

: EPA 6010B Batch.. : 49849 Analyst.. .: amw 
Method Description.: Metals Analysis (I CAP) Test Code .: NA 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * L imi ts Date Time 

CAL ICPCALBLK 0.34350 0.00 11/22/1999 2103 
CAL ICPCALSTD 0.71930 10.0 11/22/1999 2108 
ICV V21124F 50.07716 50.000 100.2 X 90-110 11/22/1999 2111 
ICB -0.07716 11/22/1999 2116 
PB 1118-2 0.13571 11/22/1999 2141 
LCS 1118-2 ICPSPK99B 52.44544 50.000 104.9 % 80-120 11/22/1999 2145 
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Committed To Your Success 

\ 

QUAL 
Job Number.: 913081 

I T Y CONTROL R E S U L T S 
Report Date.: 01/24/2000 

CUSTOMER: Marathon Oil Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacock 

Test Method........: EPA 60108 
Method 0escription.: MetaLs Analysts (ICAP) 
Parameter...... : Sodium (Na) 

Batch. : 49849 
Units. : mg/L 

Analyst : amw 
Test Code.: NA 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result • Limits Date Time 

MSD 913164-2 1CPSPK99B 67.36561 68.05215 50.000 16.02182 102.7 
1.0 

% 
R 

75-125 
20 

11/22/1999 2150 

MS 913164-2 ICPSPK99B 68.05215 50.000 16.02182 104.1 % 75-125 11/22/1999 2154 
PB 1117-2 0.07716 11/22/1999 2203 
LCS 1117-2 ICPSPK99B 51.83075 50.000 103.7 % 80-120 11/22/1999 2208 
CCV V21124F 49.58222 50.000 99.2 % 90-110 11/22/1999 2226 
CCB 0.32730 11/22/1999 2230 
PB 1119-1 0.71846 11/22/1999 2244 
LCS 1119-1 V16008711 6.16817 5.290235 116.6 % 80-120 11/22/1999 2249 
MS 913231-1 V16008208 5.39116 2.000000 3.62160 88.5 % 75-125 11/22/1999 2258 
MSD 913231-1 V16008208 5.89143 5.39116 2.000000 3.62160 113.5 

8.9 
% 
R 

75-125 
20 

11/22/1999 2302 

CCV V21124F 47.53592 50.000 95.1 % 90-110 11/22/1999 2320 
CCB 0.85151 11/22/1999 2325 

Page 9 * X-X REC, R=RPD, A=ABS D i f f . , D=% D i f f . 
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Commined To Your Success 

Job Number.: 913081 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 01/24/2000 

CUSTOMER: Marathon Oil Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

Test Method : 8015B Modified : 50033 Analyst.. : wds 
Method Description.: Diesel Range Organics (C10 - C28) 

MB Method Blank 11/24/1999 1135 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Diesel Range Organics C10 - C28 ND 

LCS Laboratory Control Sample DROSTD 11/24/1999 1157 

Parameter/Test Description 

Diesel Range Organics C10 - C28 

QC Result 

428.92 

QC Result True Value Orig. Value Calc. Result 

500 85.8 

* Limits 

~X 42-122 

MS Matrix Spike DROSTD 913081-2 11/24/1999 1302 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

piesel Range Organics C10 - C28 466.73 500 111.45 71.1 X 42-122 

| MSO Matrix Spike Duplicate DROSTD 913081-2 11/24/1999 1324 

Parameter/Test Description 

Diesel Range Organics C10 - C28 

QC Result 

453.13 

QC Result 

466.73 

True Value Orig. Value Calc. Result 

500 111.45 68.3 
3.0 

* Limits 

% 42-122 
R 30 

EPA 8310 Batch : 49648 Analyst.. : rm 
Method Description. Polynuclear Aromatic Hydrocarbons-HPLC Units : ug/L 

MB Method Blank 11/16/1999 2004 

Parameter/Test Description QC Result 

Acenaphthene ND 
Acenaphthylene ND 
Anthracene ND 
BenzoCb)fluoranthene ND 
Benzolk)fluoranthene ND 
BenzoCa)anthracene ND 
BenzoCa)pyrene ND 
BenzoCghi)perylene ND 
Chrysene ND 
D i benzoC a,h)anth racene ND 
Fluoranthene ND 
Fluorene ND 
Indenod ,2,3-cd)pyrene ND 
Naphthalene ND 
Phenanthrene ND 
Pyrene ND 

QC Result True Value Orig. Value Calc. Result * Limits 

Page 10 * %=% REC, R=RPD, A=ABS Diff., D=X Diff. 
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Commined To Your Success 

Q U A L I T Y CONTROL R E S U L T S 
Job Number.: 913081 Report Date.: 01/24/2000 

CUSTOMER: Marathon Oil Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

LCS Laboratory Control Sample V173725B 11/16/1999 2047 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Acenaphthene 260.2 1000.000000 26.0 % 10-92 
Acenaphthylene 609.69 1000.000000 61.0 X 11-127 
Anthracene 522.4 1002.000000 52.1 X 33-110 
BenzoCb)fluoranthene 327.4 500.000000 65.5 % 57-102 
BenzoCk)fluoranthene 337.6 500.000000 67.5 X 59-107 
BenzoCa)anthracene 339.8 500.000000 68.0 % 61-109 
BenzoCa)pyrene 316.2 500.000000 63.2 % 42-131 
BenzoCghi)perylene 333.6 500.000000 66.7 % 55-119 
Chrysene 334.1 500.000000 66.8 % 59-103 
D i benzoC a,h)anthracene 344.5 500.000000 68.9 X 63-108 
Fluoranthene 409.5 500.000000 81.9 X 40-122 
Fluorene 366.7 1000.000000 36.7 X 20-95 
IndenoO ,2,3-cd)pyrene 341.5 500.000000 68.3 X 57-104 
Naphthalene 211.8 1000.000000 21.2 X 10-82 
Phenanthrene 275.4 502.500000 54.8 X 37-102 
Pyrene 397.8 500.000000 79.6 X 59-111 

| M S Matrix Spike V173725B 912892-2 11/16/1999 2213 

Parameter/Test Description QC Result QC Result True Value Orig Value Calc. Result * Limits 

Acenaphthene 552.3 1000.000000 ND 55.2 X 10-92 
Acenaphthylene 532.50 1000.000000 ND 53.2 X 11-127 
Anthracene 742.4 1002.000000 ND 74.1 X 33-110 
Benzo(b)fluoranthene 366.8 500.000000 ND 73.4 X 57-102 
BenzoCk)fluoranthene 384.5 500.000000 ND 76.9 X 59-107 
BenzoCa)anthracene 389.3 500.000000 ND 77.9 X 61-109 
BenzoCa)pyrene 368.1 500.000000 ND 73.6 % 42-131 
BenzoCghi)perylene 396.2 500.000000 ND 79.2 X 55-119 
Chrysene 379.1 500.000000 ND 75.8 X 59-103 
DibenzoCa,h)anthracene 414.6 500.000000 ND 82.9 X 63-108 
Fluoranthene 466.3 500.000000 ND 93.3 X 40-122 
Fluorene 665.4 1000.000000 ND 66.5 X 20-95 
IndenoCI,2,3-cd)pyrene 374.1 500.000000 ND 74.8 % 57-104 
Naphthalene 345.8 1000.000000 ND 34.6 X 10-82 
Phenanthrene 411.7 502.500000 ND 81.9 X 37-102 
Pyrene 453.5 500.000000 ND 90.7 % 59-111 

MSD Matrix Spike Duplicate V173725B 912892-2 11/16/1999 2257 

# 

Parameter/Test Description QC Result 

Acenaphthene 327.5 

Acenaphthylene 553.18 

Anthracene 636.5 

Benzo(b)fluoranthene 335.6 

enzoCk)fluoranthene 349.0 

QC Result 

552.3 

532.50 

742.4 

366.8 

384.5 

Page 11 

True Value Orig. Value Calc. Result * Limits 

1000.000000 

1000.000000 

1002.000000 

500.000000 

500.000000 

ND 

ND 

ND 

ND 

ND 

32.8 
51.1 
55.3 
3.8 
63.5 
15.4 
67.1 
8.9 
69.8 
9.7 

% 10-92 
R 30 
% 11-127 
R 30 
% 33-110 
R 30 
% 57-102 
R 30 
% 59-107 
R 30 

* %=% REC, R=RPD, A=ABS Diff., D=% Diff. 
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Commined To Your Success 

Q U A L I T Y CONTROL R E S U L T S 
Job Number.: 913081 Report Date.: 01/24/2000 

CUSTOMER: Marathon Oil Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

MSO Matrix Spike Duplicate V173725B 912892-2 11/16/1999 2257 

Parameter/Test Description QC Result QC Result True Value Orig Value Calc Result * Limits 

BenzoCa)anthracene 355.7 389.3 500.000000 ND 71.1 % 61-109 
9.0 R 30 

BenzoCa)pyrene 333.9 368.1 500.000000 ND 66.8 % 42-131 
9.7 R 30 

BenzoCghi Jperylene 347.8 396.2 500.000000 ND 69.6 % 55-119 
13.0 R 30 

Chrysene 342.7 379.1 500.000000 ND 68.5 % 59-103 
10.1 R 30 

Di benzoCa,h)anthracene 359.1 414.6 500.000000 ND 71.8 X 63-108 
14.3 R 30 

Fluoranthene 371.6 466.3 500.000000 ND 74.3 % 40-122 
22.6 R 30 

Fluorene 461.9 665.4 1000.000000 ND 46.2 X 20-95 
36.1 R 30 

Indenod,2,3-cd)pyrene 327.6 374.1 500.000000 ND 65.5 X 57-104 
13.3 R 30 

Naphthalene 204.9 345.8 1000.000000 ND 20.5 % 10-82 
51.2 R 30 

kPhenanthrene 392.3 411.7 502.500000 ND 78.1 X 37-102 
} 4.8 R 30 
Pyrene 425.7 453.5 500.000000 ND 85.1 % 59-111 

6.3 R 30 

Test Method 8015B Modified : 49874 Analyst.. : weh 
Method Description. Gasoline Range Organics (C5-C9) Units 

MB Method Blank 11/23/1999 0148 

Parameter/Test Description 

Gasoline Range Organics C5-C9 

QC Result 

0.20 

QC Result True Value Orig. Value Calc. Result Limi ts 

LCS Laboratory Control Sample GROSTD 11/23/1999 0953 

Parameter/Test Description 

Gasoline Range Organics C5-C9 

QC Result QC Result True Value Orig. Value Calc. Result * Limits 

2.54 0.000000 % 72-125 

Test Method EPA 8260B Batch : 49575 Analyst.. : weh 
Method Description. Volatile Organic Compounds Units : ug/L 

MB Method Blank 11/17/1999 1021 

Parameter/Test Description 

Benzene 
Ethylbenzene 
|Toluene 
'Xylenes (total) 

QC Result QC Result True Value Orig. Value Calc. Result * Limits 

ND 
ND 
ND 
ND 

Page 12 * %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 
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Commined To Your Success 

Q U A L I T Y CONTROL R E S U L T S 
Job Number.: 913081 Report Date.: 01/24/2000 

CUSTOMER: Marathon OiI Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

MB Method Blank 11/17/1999 1021 

Parameter/Test Description 

Hexane 

QC Result QC Result True Value Orig. Value Calc. Result * Limits 

ND 

LCS: Laboratory Control Sample CLPVOAMS2 11/17/1999 1051 

Parameter/Test Description 

Benzene 
Toluene 

QC Result QC Result True Value Orig. Value Calc. Result 

53.63 
53.11 

50 
50 

107.3 
106.2 

* Limits 

~% 67-130 
% 75-114 

MS Matrix Spike CLPVOAMS2 913114-1 11/17/1999 1638 

Parameter/Test Description 

Benzene 
Toluene 

QC Result 

52.76 
52.75 

QC Result True Value Orig. Value Calc. Result * Limits 

50 
50 

1.02 
ND 

103.5 
105.5 

% 67-130 
% 75-114 

MSD Matrix Spike Duplicate CLPVOAMS2 913114-1 11/17/1999 1709 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 52.78 52.76 50 1.02 103.5 % 67-130 
0.0 R 30 

Toluene 53.05 52.75 50 ND 106.1 % 75-114 
0.6 R 30 

Test Method : EPA 8260B 
Method Description.: Volatile Organic Compounds 

Batch.. 
Units.. 

49687 
ug/L 

Analyst.. .: weh 

MB Method Blank 11/18/1999 1028 

Parameter/Test Description 

Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 
Hexane 

QC Resul t QC Resu l t True Value O r i g . Value Ca l c . Resu l t * L i m i t s 

ND 
ND 
ND 
ND 
ND 

LCS j Laboratory Control Sample CLPVOAMS2 11/18/1999 1059 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limi ts 

Benzene 49.00 50 98.0 % 67-130 
Toluene 49.45 50 98.9 % 75-114 

Page 13 * %=% REC, R=RPD, A=ABS Diff., D=% Diff. 
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Committed To Your Success 

Job Number.: 913081 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 01/24/2000 

CUSTOMER: Marathon Oil Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

MS Matrix Spike CLPVOAMS2 913157-1 11/18/1999 1201 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 
Toluene 

51.03 
49.87 

50 1.10 99.9 
50 ND 99.7 

% 67-130 
% 75-114 

MSD Matrix Spike Duplicate CLPVOAMS2 913157-1 11/18/1999 1231 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 51.14 51.03 50 1.10 100.1 % 67-130 
0.2 R 30 

Toluene 51.33 49.87 50 ND 102.7 % 75-114 
2.9 R 30 

# 

Page 14 * %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 
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Commined To Your Success 

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 913081 Report D a t e . : 01/24/2000 

CUSTOMER: Marathon Oil Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacock 

..: Volatile Organic Compounds • 49575 
Method Code ..: 8260V1 

Surrogate Units 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID 

912767-13 
912767-17 
912767-18 
912767-19 
913091-1 
913081-2 
913081-4 
913114-1 
913114-1 
913114-1 
913114-2 
913114-3 
912762-3 
912762-5 

Matrix 

Uipe 
Wipe 

QC Type Di lution Result True Value Percent Recovery Limits Flag Date Time 

MB 53.60 50.00 107.2 76-120 11/17/1999 1021 
LCS 52.73 50.00 105.5 76-120 11/17/1999 1051 

20 52.26 50.00 104.5 76-120 11/17/1999 1126 
10 52.99 50.00 106.0 76-120 11/17/1999 1159 
10 52.72 50.00 105.4 76-120 11/17/1999 1233 

52.89 50.00 105.8 76-120 11/17/1999 1304 
53.36 50.00 106.7 76-120 11/17/1999 1405 
52.55 50.00 105.1 76-120 11/17/1999 1436 
53.63 50.00 107.3 76-120 11/17/1999 1507 
53.87 50.00 107.7 76-120 11/17/1999 1608 

MS 52.34 50.00 104.7 76-120 11/17/1999 1638 
MSD 53.37 50.00 106.7 76-120 11/17/1999 1709 

53.12 50.00 106.2 76-120 11/17/1999 1740 
53.30 50.00 106.6 76-120 11/17/1999 1811 

100 52.28 50.00 104.6 81-116 11/17/1999 1912 
100 53.01 50.00 106.0 81-116 11/17/1999 1943 

Surrogate Units 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type Di lution Result True Value Percent Recovery L imi ts Flag Date Time 

MB 52.99 50.00 106.0 85-115 11/17/1999 1021 
LCS 51.33 50.00 102.7 85-115 11/17/1999 1051 

912767-13 20 53.03 50.00 106.1 85-115 11/17/1999 1126 
912767-17 10 49.90 50.00 99.8 85-115 11/17/1999 1159 
912767-18 10 51.21 50.00 102.4 85-115 11/17/1999 1233 
912767-19 49.16 50.00 98.3 85-115 11/17/1999 1304 
913091-1 49.91 50.00 99.8 85-115 11/17/1999 1405 
913081-2 51.89 50.00 103.8 85-115 11/17/1999 1436 
913081-4 50.18 50.00 100.4 85-115 11/17/1999 1507 
913114-1 51.37 50.00 102.7 85-115 11/17/1999 1608 
913114-1 MS 51.15 50.00 102.3 85-115 11/17/1999 1638 
913114-1 MSD 51.81 50.00 103.6 85-115 11/17/1999 1709 
913114-2 50.50 50.00 101.0 85-115 11/17/1999 1740 
913114-3 51.90 50.00 103.8 85-115 11/17/1999 1811 
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Committed To Your Success 

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 913081 Report Date . : 01/24/2000 

CUSTOMER: Marathon OU Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacock 

Surrogate Units 

Toluene-d8 ug/L 

Lab ID Matrix QC Type Di lution Result True Value Percent Recovery Limits Flag Date Time 

MB 52.53 50.00 105.1 85-112 11/17/1999 1021 
LCS 52.57 50.00 105.1 85-112 11/17/1999 1051 

912767-13 20 53.00 50.00 106.0 85-112 11/17/1999 1126 
912767-17 10 52.63 50.00 105.3 85-112 11/17/1999 1159 
912767-18 10 52.96 50.00 105.9 85-112 11/17/1999 1233 
912767-19 52.64 50.00 105.3 85-112 11/17/1999 1304 
913091-1 52.35 50.00 104.7 85-112 11/17/1999 1405 
913081-2 54.23 50.00 108.5 85-112 11/17/1999 1436 
913081-4 54.15 50.00 108.3 85-112 11/17/1999 1507 
913114-1 54.20 50.00 108.4 85-112 11/17/1999 1608 
913114-1 MS 54.10 50.00 108.2 85-112 11/17/1999 1638 
913114-1 MSD 54.35 50.00 108.7 85-112 11/17/1999 1709 
913114-2 54.33 50.00 108.7 85-112 11/17/1999 1740 
913114-3 54.36 50.00 108.7 85-112 11/17/1999 1811 
912762-3 Wipe 100 54.95 50.00 109.9 85-112 11/17/1999 1912 
912762-5 Wipe 100 53.59 50.00 107.2 85-112 11/17/1999 1943 

Method 
Method Code. 

Polynuclear Aromatic Hydrocarbons-HPLC 
8310 

Batch : 49648 
Analyst : rm 

Surrogate Units 

1 -FIuo ronaph th aIene ug/L 

Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

912816-1 720.4 1000 72.0 10-74 11/16/1999 0236 
MB 221.8 1000 22.2 10-74 11/16/1999 2004 
LCS 121.4 1000 12.1 10-74 11/16/1999 2047 

912892-2 195.3 1000 19.5 10-74 11/16/1999 2130 
912892-2 MS 215.2 1000 21.5 10-74 11/16/1999 2213 
912892-2 MSD 145.5 1000 14.6 10-74 11/16/1999 2257 
912969-1 498 1000 49.8 10-74 11/16/1999 2339 
913069-1 109.5 1000 10.9 10-74 11/17/1999 1030 
913069-2 100.3 1000 10.0 10-74 11/17/1999 1114 
913079-1 285 1000 28.5 10-74 11/17/1999 1155 
913080-1 106.0 1000 10.6 10-74 11/17/1999 1239 
913080-2 106.9 1000 10.7 10-74 11/17/1999 1322 
913081-2 186.2 1000 18.6 10-74 11/17/1999 1405 
913081-4 495.4 1000 49.5 10-74 11/17/1999 1449 
913086-1 571.2 1000 57.1 10-74 11/17/1999 1532 
913086-2 351.0 1000 35.1 10-74 11/17/1999 1615 
913086-3 522.5 1000 52.2 10-74 11/17/1999 1659 
913086-4 311.8 1000 31.2 10-74 11/17/1999 1742 
913086-5 269.9 1000 27.0 10-74 11/17/1999 1825 
912971-1 313.4 1000 31.3 10-74 11/17/1999 1909 
912971-2 231.4 1000 23.1 10-74 11/17/1999 1952 
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Committed To Your Success 

• 

Job Number.: 913081 
SURROGATE R E C O V E R I E S REPORT 

Report Date.: 01/24/2000 

CUSTOMER: Marathon Oil Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacock 

Surrogate; Units 

Terphenyl-d14 ug/L 

Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

912816-1 776.2 1000 77.6 56-122 11/16/1999 0236 
MB 2784.1 1000 278.4 56-122 X 11/16/1999 2004 
LCS 692.2 1000 69.2 56-122 11/16/1999 2047 

912892-2 747.4 1000 74.7 56-122 11/16/1999 2130 
912892-2 MS 805.0 1000 80.5 56-122 11/16/1999 2213 
912892-2 MSD 701.5 1000 70.2 56-122 11/16/1999 2257 
912969-1 685 1000 68.5 56-122 11/16/1999 2339 
913069-1 686.8 1000 68.7 56-122 11/17/1999 1030 
913069-2 583.4 1000 58.3 56-122 11/17/1999 1114 
913079-1 675 1000 67.5 56-122 11/17/1999 1155 
913080-1 680.4 1000 68.0 56-122 11/17/1999 1239 
913080-2 827.6 1000 82.8 56-122 11/17/1999 1322 
913081-2 709.4 1000 70.9 56-122 11/17/1999 1405 
913081-4 647.7 1000 64.8 56-122 11/17/1999 1449 
913086-1 715.2 1000 71.5 56-122 11/17/1999 1532 
913086-2 635.4 1000 63.5 56-122 11/17/1999 1615 

k913086-3 741.3 1000 74.1 56-122 11/17/1999 1659 
'913086-4 773.4 1000 77.3 56-122 11/17/1999 1742 
913086-5 750.3 1000 75.0 56-122 11/17/1999 1825 
912971-1 691.1 1000 69.1 56-122 11/17/1999 1909 
912971-2 598.2 1000 59.8 56-122 11/17/1999 1952 

Method 
Method 

..: Volati le 

..: 8260V1 
Organic Compounds Batch : 49687 

Limi ts Flag Date Time 

Surrogate Units 

Limi ts Flag Date Time 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Limi ts Flag Date Time Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limi ts Flag Date Time 

MB 51.67 50.00 103.3 76-120 11/18/1999 1028 
LCS 51.16 50.00 102.3 76-120 11/18/1999 1059 

913157-1 50.96 50.00 101.9 76-120 11/18/1999 1130 
913157-1 MS 50.61 50.00 101.2 76-120 11/18/1999 1201 
913157-1 MSD 51.22 50.00 102.4 76-120 11/18/1999 1231 
913157-2 51.44 50.00 102.9 76-120 11/18/1999 1302 
913157-3 51.91 50.00 103.8 76-120 11/18/1999 1333 
912768-1 51.59 50.00 103.2 76-120 11/18/1999 1403 
913149-1 53.26 50.00 106.5 76-120 11/18/1999 1434 
912751-1 20000 51.49 50.00 103.0 76-120 11/18/1999 1606 
913081-1 5 51.76 50.00 103.5 76-120 11/18/1999 1637 
913081-3 5 51.11 50.00 102.2 76-120 11/18/1999 1708 
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Commined To Your Success 

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 913081 Report D a t e . : 01 /24 /2000 

CUSTOMER: Marathon OiI Company PROJECT: INDIAN BASIN REMEDIATION STRIP ATTN: Mr. Paul Peacock 

Surrogate Units 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type Oilution Result True Value Percent Recovery Limits Flag Date Time 

MB 48.40 50.00 96.8 85-115 11/18/1999 1028 
LCS 49.92 50.00 99.8 85-115 11/18/1999 1059 

913157-1 49.18 50.00 98.4 85-115 11/18/1999 1130 
913157-1 MS 51.07 50.00 102.1 85-115 11/18/1999 1201 
913157-1 MSD 50.42 50.00 100.8 85-115 11/18/1999 1231 
913157-2 49.65 50.00 99.3 85-115 11/18/1999 1302 
913157-3 49.02 50.00 98.0 85-115 11/18/1999 1333 
912768-1 48.83 50.00 97.7 85-115 11/18/1999 1403 
913149-1 52.63 50.00 105.3 85-115 11/18/1999 1434 
912751-1 20000 45.06 50.00 90.1 85-115 11/18/1999 1606 
913081-1 5 49.19 50.00 98.4 85-115 11/18/1999 1637 
913081-3 5 50.59 50.00 101.2 85-115 11/18/1999 1708 

Surrogate Units 

Toluene-d8 ug/L 

Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

MB 49.96 50.00 99.9 85-112 11/18/1999 1028 
LCS 50.32 50.00 100.6 85-112 11/18/1999 1059 

913157-1 49.11 50.00 98.2 85-112 11/18/1999 1130 
913157-1 MS 48.49 50.do 97.0 85-112 11/18/1999 1201 
913157-1 MSD 50.32 50.00 100.6 85-112 11/18/1999 1231 
913157-2 48.98 50.00 98.0 85-112 11/18/1999 1302 
913157-3 49.48 50.00 99.0 85-112 11/18/1999 1333 
912768-1 48.81 50.00 97.6 85-112 11/18/1999 1403 
913149-1 49.73 50.00 99.5 85-112 11/18/1999 1434 
912751-1 20000 49.33 50.00 98.7 85-112 11/18/1999 1606 
913081-1 5 51.12 50.00 102.2 85-112 11/18/1999 1637 
913081-3 5 50.16 50.00 100.3 85-112 11/18/1999 1708 
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Commined To Your Success 

ANALYTICAL REPORT 
JOB NUMBER: 914223 

Prepared For: 

Marathon O i l Company 
125 West Missouri S t r e e t 

P.O. Box 552 
Midland, TX 79702-0552 

A t t e n t i o n : Mr. Paul Peacock 

Date: 12/27/1999 

Name: Les Arnold Severn Trent Laboratories 
24 00 Cumberland Drive 
Valparaiso, IN 46383 T i t l e : Laboratory Manager 

PHONE: 219-464-2389 
FAX..: 219-462-2953 

a part of 
Severn TiiiU Services. Ir 



Commined To Your Success 

SAMP LE I N F O R M A T I O N 
Date: 12/27/1999 

Job Number.: 914223 : 96000651 
Customer...: Marathon OiI Company Customer Project ID : INDIAN BASIN 
Attn : Mr. Paul Peacock Project Description : Marathon Oil Co., Midland, Tx 

Laboratory 
Sample ID 

Customer 
Sample ID 

Sample 
Matrix 

Date 
Sampled 

Time 
Sampled 

Date 
Received 

Time 
Received 

914223-1 

914223-2 

914223-3 

914223-4 

m 

WEST STRIPPER EFFLUENT 

WEST STRIPPER INFLUENT 

EAST STRIPPER EFFLUENT 

EAST STRIPPER INFLUENT 

Water 

Water 

Water 

Water 

12/14/1999 

12/14/1999 

12/14/1999 

12/14/1999 

10:39 

10:30 

11:00 

10:50 

12/14/1999 

12/14/1999 

12/14/1999 

12/14/1999 

11:00 

11:00 

11:00 

11:00 
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Commined To Your Success 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 914223 Date: 12/27/1999 

CUSTOMER: Marathon Oil Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: WEST STRIPPER EFFLUENT 
Date Sampled : 12/14/1999 
Time Sampled : 10:39 
Sample Matrix : Water 

Laboratory Sample ID: 914223-1 
Date Received : 12/14/1999 
Time Received : 11:00 

TEST METHOD PARAMETER/TEST: DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS OATE TECH 

8015B Modified 

8015B Modified 

EPA 8260B 

Diesel Range Organics (C10 - C28) 
Diesel Range Organics C10 - C28 

Gasoline Range Organics (C5-C9) 
Gasoline Range Organics C5-C9 

Volatile Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 
Hexane 

1.0 

<0.5 

ND 
ND 
ND 
ND 
ND 

0.5 

0.5 

5 
5 
5 
10 
5 

mg/L 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

12/20/99 

12/22/99 

wds 

weh 

12/19/99 weh 
12/19/99 
12/19/99 
12/19/99 
12/19/99 

weh 
weh 
weh 
weh 
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Job Number: 914223 
L A B O R A T O R Y TEST R E S U L T S 

Date: 12/27/1999 

CUSTOMER: Marathon Oit Company PROJECT: INDIAN BASIN ATTN: Hr. Paul Peacock 

Customer Sample ID: WEST STRIPPER INFLUENT , u * 
Date Sampted • 12/14/1999 Laboratory Sample ID: 914223-2 
Time Sampted : 10-30 D a t e Received : 12/14/1999 
Sample Matrix : Water T l m e R e c e i " v e d : 11:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 
8015B Modified 

8015B Modified 

EPA 8260B 

Diesel Range Organics (C10 - C28) 
Diesel Range Organics C10 - C28 

Gasoline Range Organics (C5-C9) 
Gasoline Range Organics C5-C9 

Volatile Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 
Hexane 

<0.5 

ND 
ND 
ND 
ND 
ND 

0.9 

0.5 

0.5 

5 
5 
5 
10 
5 

mg/L 

mg/L 

12/20/99 

12/22/99 

wds 

weh 

ug/L 12/22/99 weh 
ug/L 12/22/99 weh 
ug/L 12/22/99 weh 
ug/L 12/22/99 weh 
ug/L 12/22/99 weh 
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Commined To Your Success 

L A B O R A T O R Y TEST R E S U L T S 
Job Number: 914223 Date: 12/27/1999 

CUSTOMER: Marathon OU Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: EAST STRIPPER EFFLUENT 
Date Sampled : 12/14/1999 
Time Sampled : 11:00 
Sample Matrix : Water 

Laboratory Sample ID: 914223-3 
Date Received : 12/14/1999 
Time Received : 11:00 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING:LIMIT UNITS DATE TECH 

8015B Modified 

8015B Modified 

EPA 8260B 

Diesel Range Organics (C10 - C28) 
Diesel Range Organics C10 - C28 

Gasoline Range Organics (C5-C9) 
Gasoline Range Organics C5-C9 

Volatile Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 
Hexane 

<0.5 

<0.5 

ND 
ND 
ND 
ND 
ND 

0.5 

0.5 

5 
5 
5 
10 
5 

mg/L 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

12/20/99 

12/22/99 

12/19/99 
12/19/99 
12/19/99 
12/19/99 
12/19/99 

wds 

weh 

weh 
weh 
weh 
weh 
weh 
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Commined To Your Success 

L A B O R A T O R Y TEST R E S U L T S 
Job Number: 914223 Date: 12/27/1999 

CUSTOMER: Marathon Oil Company PROJECT: INDIAN BASIN ATTN: Mr. Paul Peacock 

Customer Sample ID: EAST STRIPPER INFLUENT 
Date Sampled : 12/14/1999 
Time Sampled : 10:50 
Sample Matrix : Water 

Laboratory Sample ID: 914223-4 
Date Received : 12/14/1999 
Time Received : 11:00 

TEST METHOO PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

8015B Modified 

8015B Modified 

EPA 8260B 

Diesel Range Organics (C10 - C28) 
Diesel Range Organics C10 - C28 

Gasoline Range Organics (C5-C9) 
Gasoline Range Organics C5-C9 

Volatile Organic Compounds 
Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 
Hexane 

<0.5 

ND 
ND 
ND 
<10 
ND 

2.8 

0.5 

0.5 

5 
5 
5 
10 
5 

mg/L 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

12/20/99 

12/22/99 

12/22/99 
12/22/99 
12/22/99 
12/22/99 
12/22/99 

wds 

weh 

weh 
weh 
weh 
weh 
weh 
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Commined To Your Success 

Q U A L I T Y CONTROL R E S U L T S 
Job Number.: 914223 Report Date.: 12/27/1999 

CUSTOMER: Marathon Oil Company PROJECT: Marathon Oil Co .Midland, Tx ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

Test Method : EPA 8260B Batch : 51048 Analyst... : weh 
Method Description.: Volatile Organic Compounds : ug/L 

M8 Method Blank 12/18/1999 1939 

Parameter/Test Description 

Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 
Hexane 

QC Result QC Result True Value Orig. Value Calc. Result * Limits 

ND 
ND 
ND 
ND 
ND 

LCS Laboratory Control Sample O.PVOAMS2 12/18/1999 2010 

Parameter/Test Description 

Benzene 
Toluene 

QC Result 

48.51 

QC Result True Value Orig. Value Calc. Result 

50 97.0 

Limits 

67-130 
47.54 50 95.1 X 75-114 

Matrix Spike CLPVOAMS2 914199-2 12/19/1999 0017 

Parameter/Test Description 

Benzene 
Toluene 

QC Result 

52.66 
48.60 

QC Result True Value Orig. Value Calc. Result 

50 
50 

4.48 
ND 

96.4 
97.2 

Limits 

67-130 
75-114 

MSD Matrix Spike Duplicate CLPV0AMS2 914199-2 12/19/1999 0048 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 52.32 52.66 50 4.48 95.7 X 67-130 
0.6 R 30 

Toluene 48.35 48.60 50 ND 96.7 X 75-114 
0.5 R 30 

Test Method : EPA 8260B Batch : 51259 Analyst.. : weh 
Method Description.: Volatile Organic Compounds : ug/L 

MB Method Blank ' 12/22/1999 1627 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 
Hexane 

ND 
ND 
ND 
ND 
ND 

Page 7 * %=% REC, R=RPD, A=ABS Di f f . , D=% Diff . 
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Committed To Your Success 

Q U A L I T Y CONTROL R E S U L T S 
Job Number.: 914223 Report Date.: 12/27/1999 

CUSTOMER: Marathon Oil Company PROJECT: Marathon Oil Co .Midland, Tx ATTN: Mr. Paul Peacock 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

LCS laboratory Control Sample CLPVOAMS2 12/22/1999 1658 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 46.32 50 92.6 X 67-130 
Toluene 44.72 50 89.4 X 75-114 

MS Matrix Spike CLPVOAMS2 914283-1 12/22/1999 1932 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 46.45 50 ND 92.9 X 67-130 
Toluene 45.18 50 ND 90.4 % 75-114 

MSD Matrix Spike Duplicate CLPVOAMS2 914283-1 10 ' 12/22/1999 2003 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 45.39 46.45 50 ND 90.8 X 67-130 
2.3 R 30 

Toluene 44.43 45.18 50 ND 88.9 X 75-114 
1.7 R 30 

Page 8 * %=X REC, R=RPD, A=ABS Diff., D=X Diff. 
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Commined To Your Success 

Job Number.: 914223 Report Date.: 12/27/1999 

CUSTOMER: Marathon Oil Company PROJECT: Marathon Oil Co., Midland, Tx ATTN: Mr. Paul Peacock 

..: Volatile Organic Compounds 

..: 8260V1 

Surrogate Units 

1,2-Dichloroethane-d4 (surrogate) ug/L 

Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

MB 49.99 50.00 100.0 76-120 12/18/1999 1939 
LCS 51.01 50.00 102.0 76-120 12/18/1999 2010 

914115-5 Dry Weight 500 50.63 50.00 101.3 71-122 12/18/1999 2041 
914310-1 49.25 50.00 98.5 76-120 12/18/1999 2213 
914310-3 47.47 50.00 94.9 76-120 12/18/1999 2244 
914165-2 48.26 50.00 96.5 76-120 12/18/1999 2315 
914199-2 48.77 50.00 97.5 76-120 12/18/1999 2346 
914199-2 MS 46.52 50.00 93.0 76-120 12/19/1999 0017 
914199-2 MSD 47.97 50.00 95.9 76-120 12/19/1999 0048 
914310-2 48.08 50.00 96.2 76-120 12/19/1999 0118 
914223-1 47.84 50.00 95.7 76-120 12/19/1999 0149 
914223-3 48.42 50.00 96.8 76-120 12/19/1999 0220 

^Surrogate Units 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

MB 50.62 50.00 101.2 85-115 12/18/1999 1939 
LCS 50.67 50.00 101.3 85-115 12/18/1999 2010 

914115-5 Dry Weight 500 51.69 50.00 103.4 71-121 12/18/1999 2041 
914310-1 50.10 50.00 100.2 85-115 12/18/1999 2213 
914310-3 50.67 50.00 101.3 85-115 12/18/1999 2244 
914165-2 51.30 50.00 102.6 85-115 12/18/1999 2315 
914199-2 51.03 50.00 102.1 85-115 12/18/1999 2346 
914199-2 MS 51.27 50.00 102.5 85-115 12/19/1999 0017 
914199-2 MSD 51.06 50.00 102.1 85-115 12/19/1999 0048 
914310-2 50.49 50.00 101.0 85-115 12/19/1999 0118 
914223-1 50.54 50.00 101.1 85-115 12/19/1999 0149 
914223-3 50.79 50.00 101.6 85-115 12/19/1999 0220 

Surrogate Units 

Toluene-d8 ug/L 

Lab ID Matrix QC Type Di lution Result True Value Percent Recovery Limits Flag Date Time 

MB 50.10 50.00 100.2 85-112 12/18/1999 1939 
LCS 49.57 50.00 99.1 85-112 12/18/1999 2010 

914115-5 Dry Weight 500 51.10 50.00 102.2 87-109 12/18/1999 2041 
914310-1 50.60 50.00 101.2 85-112 12/18/1999 2213 
914310-3 49.25 50.00 98.5 85-112 12/18/1999 2244 
1*14165-2 49.82 50.00 99.6 85-112 12/18/1999 2315 

Page 9 
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Commined To Your Success 

Job Number.: 914223 
SURROGATE R E C O V E R I E S REPORT 

Report Date.: 12/27/1999 

CUSTOMER: Marathon OU Company PROJECT: Marathon OU Co., Midland, Tx ATTN: Mr. Paul Peacock 

Surrogate Units 

Toluene-d8 ug/L 

Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

914199-2 49.58 50.00 99.2 85-112 12/18/1999 2346 
914199-2 MS 50.09 50.00 100.2 85-112 12/19/1999 0017 
914199-2 MSD 50.11 50.00 100.2 85-112 12/19/1999 0048 
914310-2 49.93 50.00 99.9 85-112 12/19/1999 0118 
914223-1 50.08 50.00 100.2 85-112 12/19/1999 0149 
914223-3 49.97 50.00 99.9 85-112 12/19/1999 0220 

Method ..: Volatile Organic Compounds Batch : 51259 
Method 

Surrogate Units 

1,2-D i chIoroethane-d4 (surrogate) ug/L 

*Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

w MB 48.48 50.00 97.0 76-120 12/22/1999 1627 
LCS 49.31 50.00 98.6 76-120 12/22/1999 1658 

914486-1 49.76 50.00 99.5 76-120 12/22/1999 1729 
914223-2 50.17 50.00 100.3 76-120 12/22/1999 1759 
914223-4 50.50 50.00 101.0 76-120 12/22/1999 1830 
914283-1 10 49.38 50.00 98.8 76-120 12/22/1999 1901 
914283-1 MS 10 49.85 50.00 99.7 76-120 12/22/1999 1932 
914283-1 MSD 10 50.65 50.00 101.3 76-120 12/22/1999 2003 
914484-2 5 49.64 50.00 99.3 76-120 12/22/1999 2034 
914463-1 5 51.17 50.00 102.3 76-120 12/22/1999 2106 
914463-2 5 51.24 50.00 102.5 76-120 12/22/1999 2137 
914266-23 10 50.06 50.00 100.1 76-120 12/22/1999 2211 
914266-24 10 50.28 50.00 100.6 76-120 12/22/1999 2245 

Surrogate Uni ts 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

MB 52.72 50.00 105.4 85-115 12/22/1999 1627 
LCS 52.59 50.00 105.2 85-115 12/22/1999 1658 

914486-1 51.13 50.00 102.3 85-115 12/22/1999 1729 
914223-2 51.15 50.00 102.3 85-115 12/22/1999 1759 
914223-4 51.24 50.00 102.5 85-115 12/22/1999 1830 
914283-1 10 51.24 50.00 102.5 85-115 12/22/1999 1901 
914283-1 MS 10 50.98 50.00 102.0 85-115 12/22/1999 1932 
914283-1 MSD 10 50.56 50.00 101.1 85-115 12/22/1999 2003 
914484-2 5 50.72 50.00 101.4 85-115 12/22/1999 2034 

^ 914463-1 5 50.21 50.00 100.4 85-115 12/22/1999 2106 
^914463-2 5 50.35 50.00 100.7 85-115 12/22/1999 2137 
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Commined To Your Success 

Job Number.: 914223 
S U R R O G A T E RE C 0 V E R I E S REPORT 

Report Date.: 12/27/1999 

CUSTOMER: Marathon OU Company PROJECT: Marathon Oil Co., Midland, Tx ATTN: Mr. Paul Peacock 

Percent Recovery Limits Flag Date Time 

Surrogate Units 

Percent Recovery Limits Flag Date Time 

BFB (Surrogate) ug/L 

Percent Recovery Limits Flag Date Time Lab ID Matrix OC Type Dilution Result True Value Percent Recovery Limits Flag Date Time 

914266-23 
914266-24 

10 
10 

51.14 
50.84 

50.00 
50.00 

102.3 
101.7 

Percent Recovery 

85-115 
85-115 

Limits 

12/22/1999 2211 
12/22/1999 2245 

Flag Date Time 

Surrogate Units 

102.3 
101.7 

Percent Recovery 

85-115 
85-115 

Limits 

12/22/1999 2211 
12/22/1999 2245 

Flag Date Time 

Toluene-d8 ug/L 

102.3 
101.7 

Percent Recovery 

85-115 
85-115 

Limits 

12/22/1999 2211 
12/22/1999 2245 

Flag Date Time Lab ID Matrix QC Type D iIut i on Result True Value 

102.3 
101.7 

Percent Recovery 

85-115 
85-115 

Limits 

12/22/1999 2211 
12/22/1999 2245 

Flag Date Time 

MB 50.03 50.00 100.1 85-112 12/22/1999 1627 
LCS 50.70 50.00 101.4 85-112 12/22/1999 1658 

914486-1 50.39 50.00 100.8 85-112 12/22/1999 1729 
914223-2 51.22 50.00 102.4 85-112 12/22/1999 1759 
914223-4 51.39 50.00 102.8 85-112 12/22/1999 1830 
914283-1 10 50.19 50.00 100.4 85-112 12/22/1999 1901 

^14283-1 MS 10 50.23 50.00 100.5 85-112 12/22/1999 1932 
B l 4283-1 MSD 10 50.29 50.00 100.6 85-112 12/22/1999 2003 
PP14484-2 5 49.81 50.00 99.6 85-112 12/22/1999 2034 
914463-1 5 49.98 50.00 100.0 85-112 12/22/1999 2106 
914463-2 5 50.31 50.00 100.6 85-112 12/22/1999 2137 
914266-23 10 49.73 50.00 99.5 85-112 12/22/1999 2211 
914266-24 10 49.82 50.00 99.6 85-112 12/22/1999 2245 
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Committed To Your Success 

QUALITY ASSURANCE FOOTER 

METHOD REFERENCES 

1. EPA SW-846, Test Methods for Evaluating Solid Waste Update I, HA, IIB, III 
2. Standard Methods for the Examination of Water and Wastewater, 18 th Edition 
3. EPA 600/4-79-020, Methods of Chemical Analysis for Waters and Wastes, March 1983 
4. Federal Register, Friday, October 26,1984 (40 CFR Part 136) 
5. American Society for Testing and Materials, Volumes 5.01, 5.02, 5.03,11.01,11.02,11.03,11.04 
6. EPA Methods for Environmental Samples 

COMMENTS 

All methods of chemical analysis have a statistical uncertainty associated with the results. Unless otherwise indicated, the data in this report are 
within the limits of uncertainty as specified in the referenced method. Quality Control acceptance criteria are based either on actual laboratory 
performance or on limits specified in the referenced method. The date and time of analysis indicated on the QA report may not reflect the actual 
time of analysis for QC samples. All data are reported on an "as received" basis unless otherwise indicated. Data reported in the QA report may 
be lower than sample data due to dilution of samples into the calibration range of the analysis. Sample concentration for solid samples are 
calculated on an as received (wet) basis. Unless otherwise indicated, volatiles by gas chromatography (GC) are reported from a single column. 
Volatile analysis by GC on low level soil extractions are conducted at room temperature. 

FLAGS, FOOTNOTES AND ABBREVIATIONS (as needed) 

NA 
N/A 
ug/L 
ug/Kg 
U 
J 
B 
D 
X 
Y 
Z 

Not detected at a value greater than the reporting limit 
Not calculable due to values lower than the reporting limit 
Milligrams per liter 
Milligrams per kilogram 

Not Analyzed ND = 
Not applicable NC = 
Micrograms per liter mg/L = 
Micrograms per kilogram mg/kg = 
Undetected 
Indicates value is > MDL, but < Reporting Limit 
Analyte was detected in the method blank analyzed with this sample. 
Surrogate recoveries are not calculated due to sample dilution. 
Surrogate recovery is outside quality control limits. 
Spike or spike duplicate recovery is outside quality control limits. 
Relative percent difference for a spike and spike duplicate is outside quality control limits. The precision of the method was 
impacted by matrix. 
Indicates value is above QC acceptance criteria. 

QC SAMPLE IDENTIFICATIONS 

MB Method Blank SB Storage Blank 
RB & Reagent Blank EB Extraction Blank 
PB Preparation Blank CALB Calibration Blank 
MD tf Method Duplicate RS Reference Standard 
LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicate 
MS Matrix Spike MSD Matrix Spike Duplicate 
ICB tf Initial Calibration Blank CCB Continuing Calibration Blank 
ICV tf Initial Calibration Verification ICB Initial Calibration Blank 
PDS Post Digestion Spike SS Surrogate Spike 
ISA tf Interference Check standard "A" ISB Interference Check Standard "B" 
ISCAB tf Interference Check Sample AB MSA Method of Standard Additions 
CAL tf Calibration standard SD Serial Dilution 
MST s TCLP Matrix Spike MSQ TCLP Matrix Spike Duplicate 
PST tf TCLP Post Digestion Spike LCT TCLP Laboratory Control Sample 

STL-Valparaiso 
2400 Cumberland Dr 
Valparaiso, IN 46383 

VPQ0140 
Revision 001 

Effective 10/15/99 

a part of 

Severn Trom .Services inc 



^rpjsckl Job Sample Receipt Checklist Report V2 
12/15/99 

914223 Location.: 57211 Job Check List Date.: 12/15/99 
Project Number. : 96000651 Project Description : Marathon Oil Co., Midland, Tx I pa 

: Marathon Oil Company Contact.: Mr. Paul Peacock 
I pa 

Questions ? (Y/N) Comments 

Chain-of-Custody Present? Y 

Custody seal on shipping container? 

. . . I f "yes", custody seal intact? 

Custody seals on sample containers? 

. . . I f "yes", custody seal intact? 

Samples chi I led? N 

Temperature of cooler acceptable? (4 deg C +/- 2). 

Samples received intact (good condition)? Y 

Volatile samples acceptable? (no headspace) Y 

Correct containers used? Y 

Adequate sample volume provided? Y 

Samples preserved correctly? Y 

Samples received within holding-time? Y 

Agreement between COC and sample labels? Y 

Additional 

Comments. 

Sample Custodian Signatu id: 
Page 1 
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