
Highlander Environmental Corp. 
Midland, Texas 

January 10, 2002 

Mr. Paul Sheeley 
Environmental Bureau 
Oil Conservation Division 
1625 N. French Drive 
P.O. Box 1980 
Hobbs, New Mexico 88240 

RE: Project 1712, Assessment and Work Plan for the Pipeline Leak located at the Duke 
NMR Regional Pipeline, San Simon,SectionZ^^ownsh1p-21^-SouthT^RangQSIEgsg 
Lea County, New Mexico. 

Dear Mr. Sheeley, 
Highlander Environmental Corp. (Highlander) was contacted by Duke Energy Field 

Services, LP (Duke) to assess a pipeline spill, which occurred at the Duke NMR Regional 
Pipeline, San Simon, in Lea County, New Mexico. The Site is locatedjn Section 27, Township 
21 South, Range 35 East at loca t ion!33S£^5j1^N^^ The Site location is 
shown in Figure 1. According to published data, there are water wells located northeast and 
southwest of the Site in Township 21 South, Range 35 East showing groundwater at 150' and 67' 
below surface, respectively. One well is shown in Section 27, Township 21 South, Range 35 
East with a water level of 21' below surface. In addition, the New Mexico State Engineers 
Office Well Reports indicated a water well located in Section 27, Township 21 South, Range 35 
East. This well appears to be a windmill located approximately 1,000 feet northwest of the spill 
area and showed a total well depth of\5II^tBe1oW^rfac§. 

A risk-based evaluation was performed for the Site in accordance with the New Mexico Oil 
Conservation Division (NMOCD) Guidelines for Remediation of Leaks, Spills and Releases, dated 
August 13, 1993. The guidelines require a risk-based evaluation of the site to determine 
recommended remediation action levels (RRAL) for benzene, toluene, ethylbenzene and xylene 
(collectively referred to as BTEX) and total petroleum hydrocarbons (TPH) in soil. The proposed 
RRAL for benzene was determined to be 10 parts per million (ppm) or milligrams per kilogram 
(mg/kg) and 50 ppm for total BTEX (sum of benzene, toluene, ethylbenzene and xylene). Based 
upon on the regional groundwater data, the proposed recommended remedial action level (RRAL) 
for TPH is 100 mg/kg. 

Background 
On ̂ Su4ryi^0O45k leak occurred from a ?gaslTat{ic7ifî  1 iiTe) and released pipeline^fqutds-j 

into the surrounding soils. The leak released approximate!v .̂4Q~gairons"(20~barrels) ol petroleum; 
oils and liquids. QSoIl^iulo^s^w^ST^^eredjat the Site. Once the leak was discovered, the pipeline 
leak was immediately repaired. No remediation activity on the soil has been performed at th^ Site. 
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Site Inspection and Assessment 
On September 6, 2001, Highlander inspected the leak area. The aerial extent of the impact 

is shown on Figure 2. The impacted area measured approximately 35' x 45'. Soil samples were 
collected using a hand auger. A total of five (5) auger holes were installed near the release point to 
define the extent of the impact. AH-1 was installed in the center of the release point and AH-2, 
AH-3, AH-4 and AH-5 were installed to define horizontal extent of the impact. Deeper samples 
could not be collected due to a shallow dense caliche encountered at approximately 2.0 feet below 
surface. The sample locations are shown in Figure 2. Soil samples were collected from the spill 
area for evaluation of TPH by method EPA 418.1, BTEX by method SW 846-8021B and chloride 
by method SW846-9252. Samples were selected for BTEX evaluation based upon the highest TPH 
levels. The soil samples results are shown in Table 1. The laboratory reports and the chain of 
custody documentation are attached. 

Table 1 
(concentration in mg/kg) 

Sample 
ID 

Depth 
( f t ) 

TPH B T E X Total 
BTEX 

Chloride 

AH-1 0-1 18,000 0.356 3.49 0.660 13.7 18.2 6,157.74 
1.5-2 _ - _ . _ 5,902.82 
2.0 16,000 O.010 1.48 5.39 29 35.9 _ 

AH-2 2.0 <10 <0.010 O.010 0.026 0.016 0.042 

AH-3 2-2.5 855 <0.010 0.053 0.017 0.093 0.163 

AH-4 2.0 <10 - - _ 

• _ 
_ _ 

AH-5 2-2.5 19,300 4.49 21.4 7.76 54 87.7 _ 

(-) Not Analyzed 

Referring to Table 1, auger hole locations (AH-1, AH-3 and AH-5) exceeded the RRAL 
for TPH of 100 mg/kg. The soil samples showed a TPH ranging from 855 mg/kg to 18,000 
mg/kg. The remaining two auger holes (AH-2 and AH-4) did not show impact above the RRAL 
for TPH of 100 mg/kg. With the exception of total BTEX in AH-5, the benzene and total BTEX 
levels did not exceed the RRAL of 10 mg/kg and 50 mg/kg, respectively. The sample from AH-
5 showed a total BTEX of 87.7 mg/kg exceeding the RRAL. The chloride levels detected in AH-
1 showed a level of 6,157.74 mg/kg (0-1') and 5,902 mg/kg (1.5-2'). The chloride levels appear 
to be elevated. In addition, the hydrocarbon impact at the release area was not vertically defined 
and will require additional evaluation. 
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1. On January 5, 2001, a leak occurred from a gas gathering line and released pipeline liquids 
into the surrounding soils. The leak released approximately 840 gallons (20 barrels) of 
petroleum oils and liquids. No liquids were recovered at the Site. Once the leak was 
discovered, the pipeline leak was immediately repaired. No remediation activity has been 
performed at the Site. The aerial extent of impact at the release measured approximately 
35'x45'. 

2. According to published data, there are water wells located northeast and southwest of the 
Site in Township 21 South, Range 35 East showing groundwater at 150' and 67' below 
surface, respectively. One well is shown in Section 27, Township 21 South, Range 35 
East with a water level of 21' below surface. In addition, the New Mexico State 
Engineers Office Well Reports indicated a water well located in Section 27, Township 24 
South, Range 32 East, which appears to be a windmill located approximately 1,000 feet 
northwest of the spill area. The data indicated a well total depth of 31 feet below surface. 
Based upon published data, the groundwater at the Site appears to be shallow. 
Highlander will attempt to collect a water level measurement from the windmill, located 
northwest of the Site, to confirm the groundwater depth at the Site. 

3. The New Mexico Oil Conservation Division (NMOCD) Remediation of Leaks, Spills and 
Releases guidelines require a risk-based evaluation of the site to determine recommended 
remediation action levels (RRAL) for benzene, toluene, ethylbenzene and xylene 
(collectively referred to as BTEX) and total petroleum hydrocarbons (TPH) in soil. The 
proposed RRAL for benzene was determined to be 10 parts per million (ppm) or milligrams 
per kilogram (mg/kg) and 50 ppm for total BTEX (sum of benzene, toluene, ethylbenzene 
and xylene). Based on the regional groundwater data, the proposed recommended remedial 
action level (RRAL) for TPH is currently 100 mg/kg. 

4. The hydrocarbon impact at the release area was not vertically defined and will require 
additional evaluation. Auger holes (AH-1, AH-3 and AH-5) exceeded the RRAL for 
TPH of 100 mg/kg. The soil samples showed a TPH level ranging from 855 mg/kg to 
18,000 mg/kg. The remaining two auger holes (AH-2 and AH-4) did not show impact 
above the RRAL for TPH. The benzene and the total BTEX levels in auger holes (AH-1, 
AH-2 and AH-3) did not exceed the RRAL of 10 mg/kg and 50 mg/kg, respectively. 
However, AH-5 located on the east fringe of the spill showed a total BTEX of 87.7 mg/kg 
exceeding, the RRAL. The chloride levels detected in AH-1 showed a level of 6,157.74 
mg/kg (0-1') and 5,902 mg/kg (1.5-2'). The chloride levels appear to be elevated and will 
require additional evaluation. 
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Recommendation/Work Plan 

The preliminary assessment performed at the Site did not define the vertical extent of the 
impact. Based on the results of AH-1 and AH-2, Duke proposes to further investigate the release 
area. A total of two to three air rotary-drilled boreholes are proposed in the area of the release for 
evaluation. Split spoon or core samples will be collected at 5 feet intervals for field screening 
using a Thermo Environmental Equipment Model 580B, Organic Vapor Meter (OVM). The 
OVM is calibrated to a 100 parts per million (ppm) isobutylene gas standard and has a detection 
limit of 0.1 ppm. At least two soil samples from each borehole will be analyzed for chlorides, 
total petroleum hydrocarbons (TPH) by EPA method 418.1 and benzene, toluene, ethyl-benzene 
and xylene (BTEX) EPA method 602/802IB. Chloride soil samples will be analyzed by using an 
EPA standard method. All the samples will be collected in laboratory supplied containers and 
preserved properly during the transport. 

Soil cuttings from drilling will be stockpiled next to the borehole until disposal is 
arranged. All downhole equipment (i.e., drill rods, drill bits, etc.) will thoroughly 
decontaminated between each use with a high-pressure hot water wash and rinse. 

Upon receipt of analytical data from the laboratory, Highlander will assemble all data in 
tables for presentation in a report. The report will contain discussions of field sampling techniques 
and laboratory results. Highlander will compare the laboratory test results for soil samples to 
applicable New Mexico OCD action levels or cleanup standards. Detailed Site drawings will be 
presented in the report. The report will also detail the remedial plan for the Site. 

If you require any additional information or have any questions or comments concerning the 
assessment report, please call. 

Ike Tavarez * ^ 
Project Manager/Geologist 

cc: 
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ftUG-27-2Qei 1 6 : 3 - P. 06 

)C4 O 1 r ^ c 
Release Notification and Corrective Action 

OPERATOR 

FORM C-141 

L*1 initial Report C j Fiaz! Report 

Name Duke Energy Field Services r— — — — — — •—• — 
Contact Vlcki Gunter 

Address PO Box 50020 

Midland. 79710-C020 

Telephone No. 915-620-4144 

Facil i ty Name 

NMR Regiona! Unit N/A 

Facil ity Type 

Surface Owner 

LOCATION OF RELEASE 

Mineral Owner Lease No 

Unit Letter Section (Township [Range Feet from MS Feet from t'AV County 

27 21S j 35E Una Line Lea 

NATURE OF RELEASE: 
Rslea8e Typo 

Pipeline liquids (water cil & condensate) 
Volume Released 

840 Gaiions 0 Pounds 

Volume Recovered 

0 Gallons 0 Pounds 

Release Source 
Pipeline leak 

Date/Hour of Occurrence 

01/05/2001 10:45 PM 

Date/Hour ot Discovery 

01/05.'2QC1 '0:45 PM 

Immediate Not ice Given? 

• Yes O No O Net Required 

To Whom? 
NMOCD, Johnny Robinson 

By Whorn7 

San Shaver 

When? 
01/05/2001 02:55 PM 

Watercourse Reached? 
C v * s # No 

Impact Vo lume 

0 

f Watercourse was Impacted, Describe Fully 

N/A 

Zause o t Prob lem and Remedial Ac t ion Taken 

A hoie io the pipline. The line was clamped 

\ rea Affected and Cleanup Act ion Taken 
A remediation plan will be developed to remove any highly contaminated soil ana dispose ot in an OCO approved lane farm. A 

jomposit sample will be taken after soil removal to assure contaminecit levels are not exceeded in the remaining so9 Back fir will 
>e with non-contaminated soil from 'Jie area. 

hereby u n i f y ihB the in*sr<TMW>gi»cti a i o w » live Md complete ic Ulr beil u l m f V wwletige and undsrjtMiil llna f ivsoutt to NMOCD n, W aixj regubnoij i l l rperaws «rc r rqutwi to 
eyort amKOr fl)e eeuin relusc rcnuctltoffi *n4 perfarm ccmct ivu j U / W ftr r e l r a e wfeic* ITK> ewUngei public heaW) w the crvwcMmem T ic aicipuncc t r f u C - U ! report by dw NMOCP 
ia . t »J m T u W Report" d u o <KX :elirve th? opeMtor oHitf j Iwyilt ioull i the* operrtiurw h»W felled :o i i rqustoV i j resutMt m d i r w 4 m ccnlsnn*UcM thm ( « « J ihrcal tu JTMKx) woee. 
urtice vraw, buniNI « l i e ervilonmnlt l» wldition. NlWOCD s t « v l « n « o f 1C. 141 report <jw» HV lellew tte operaor or -CTpOrolWuy for t o o p t o t f c wim «ny inder federd. Haw u-
v<c*l 1**1 O h i V rvnitalieiw 

Signature Oft, CONSERVATION DIVISION 

Printed Name: Approves by 
District Supervisor: 

Title. Approval Date: expiration Date: 

Date: Phone: Conditions of 
Approval: 

Attached: 

TO HL P.0b 



New Mexico Ottice ot the State Engineer Tage 1 ot J 

New Mexico Office o f the State Engineer 
Well Reports and Downloads 

Township 

NAD27 X: 

21S „ j3 5E 
Range: 

Y: 

Sections: 

Zone: F 

County LE i H Basin:! 

Search Radius: 

I Number: Suffix: 

r 
Owner Name: (First) (Last)l 

r Domestic a All 

r Non-Domestic 

rt. I l:" - / ' S u i t a c 11 i 3 i j o i t- A | L L i l l i ! i rill i B e p o f ^ t f . ^ - * ' ^ 

D i l * l ( o l HI I I } l ] i L I 

Cleai Form i i i n i m 

WATER COLUMN REPORT 0 8 / 3 1 / 2 0 0 1 

( q u a r t e r s a r e 1=NW 2=NE 3 =SW 4=SE) 
( q u a r t e r s a r e b i g g e s t to s m a l l e s t ) Depth Depth 

Well Number Tws Rng Sec q q q Zone X Y Well Water 
CP 00755 21S 35E 17 4 3 I 200 
CP 00667 21S 35E 20 3 2 85 
CP 00907 21S 35E 24 2 4 I 224 
CP 00908 21S 35E 27 ' 3 2 3 31 » 

CP 00635 21S 35'E 30 3 4 60 40 
CP 00866 21S 35E 30 3 4 2 150 42 
CP 00898 21S 35E 30 4 3 140 
CP 00868 21S 35E 33 1 4 1 150 
CP 00867 21S 35E 33 1 4 2 200 

Wat 

Record Count: 

./awd.html?email address=itavarez@hec-enviro.com&tws=21S&rng=35E&sec=&X=&Y=&Z=8/31/01 



New Mexico Of fice of the State Engineer Page 1 of 1 

New Mexico Office of the State Engineer 
Point of Diversion Summary 

POD Number 
CP 00908 

( q u a r t e r s a r e 1=NW 2=NE 3=SW 4=SE) 
( q u a r t e r s a r e b i g g e s t to s m a l l e s t ) 

Tws Rng Sec q q q Zone 
21S 3BE 27 3 2 3 

D r i l l e r L i c e n c e : 1332 ROOT, FRED D. 
D r i l l e r Name: ROOT, FRED D. 

D r i l l S t a r t Date: 10/31/2000 
Log F i l e Date: 11/14/2000 

Pump Type: SUBMER 
Ca s i n g S i z e : 5.75 
Depth We l l : 31 

Source: 
D r i l l F i n i s h Date: 
PCW Rec e i v e d Date: 

Pipe Discharge S i z e : 
E s t i m a t e d Y i e l d : 

Depth Water: 

S h a l l o w 
10/31/2000 

1,25 

Water Be a r i n g S t r a t i f i c a t i o n s : Top Bottom D e s c r i p t i o n 
28 31 Shallow A l l u v i u m / B a s i n F i l l 

C a s i n g P e r f o r a t i o n s : Top 
11 

Bottom 
31 

./pod_info.htmI?emaiI address=itavarez@hec-enviro.com&pod basin=CP+&pod_nbr=00908&8/31/01 



Mew Mexico unice ol the state Engineer Page 1 ot 1 

New Mexico Office o f the State Engineer 
Well Reports and Downloads 

I ' , . . . „ . „ , . . . . . 

Township: i Range: I Sections:! 

NAD27 X : l Y: I Zone: f ffl Search Radius: 

County: l L E S Basin: I M Number: I Suffix: 

Owner Name: (First)! (Last)! r Non-Domestic 
r Domestic ff Al l 

i l l i I ir i i j t- J , Avg^Depth Co Water Rfeport "• 

W it I ui i .Repo ' t . 

L l I T l I M RS Menu H. I I 

AVERAGE DEPTH OF WATER REPORT 0 8 / 3 1 / 2 0 0 1 

( D e p t h Wate r i n F e e t ) 
Bsn Tws Rng Sec Zone X Y W e l l s M i n Max Avg 
CP 21S 35E 30 2 40 42 41 

R e c o r d C o u n t : 2 

../awd.html?email address=itavarez@hec-enviro.corn&tws=21 S&mg=35E&sec=&X==&Yr=&Z=8/3]/01 



New Mexico Ottice ot the State Engineer rage 1 ot i 

New Mexico Office o f the State Engineer 
Well Reports and Downloads 

Township: l 2 1 S Range 
. j iSK 

Sections: 

NAD27 X: Y: Zone: f Search Radius: 

County: Basin: I Number: Suffix: 

Owner Name: (First)i (Last)! 
r Domestic a Al l 

r Non-Domestic 

Well , ' / r u i f ice Data Report Avg Depth tr̂ <Wkfce'r Repp I 

WELL / SURFACE DATA REPORT 0 8 / 3 1 / 2 0 0 1 

(cn) 

DB 
CP 

F i l e Nbr 
00635 

(a c r e 
Use 
PRO 

f t per annum) 
D i v e r s i o n Owner 

3 MERCHANT LIVESTOCK COMPANY 
Well 
CP 

(qu 
Number 
00635 

CP 00659 PRO AMOCO PRODUCTION COMPANY CP 00659 EXP 
CP 00667 PRO 0 POGO PRODUCING CO. CP 00667 
CP 00755 PRO 0 ULTRAMAR OIL & GAS LIMITED CP 00755 
CP 00866 PRO 3 MERCHANT LIVESTOCK COMPANY CP 00866 
CP 00867 PRO 0 RAND PAULSON CP 00867 
CP 00868 PRO 0 RAND PAULSON CP 00868 
CP 00870 PRO 0 RAND PAULSON CP 00866 
CP 00874 PRO DEL MAR DRILLING CP 00866 
CP 00898 STK 3 MERCHANT LIVESTOCK CO. CP 00898 
CP 00907 STK 3 THE MERCHANT LIVESTOCK COMPAN CP 00907 
CP 00908 STK 3 THE MERCHANT LIVESTOCK COMPAN CP 00908 

Record Count: 12 

./awd.html?email address=itavarez@hec-enviro.com&tvvs=21S&mg=35E&sec=&X=&Y=&Z=8/31/01 
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TraceAnalysis, Inc 6701 Aberdeen Ave., Suite 9 Lubbock, T X 79424-1515 (806) 794-1296 

Report Date: September 21, 2001 Order Number: A01091002 Page Number: 1 of 1 
1712 Duke/San Simon Spill Area N / A 

Summary Report 

Ike Tavarez Report Date: September 21, 2001 
Highlander Environmental Services 
1910 N . Big Spring St. 
Midland, T X 79705 Order I D Number: A01091002 

Project Number: 1712 
Project Name: Duke/San Simon Spill Area 
Project Location: N / A 

Date Time Date 
Sample Description Matr ix Taken Taken Received 

178845 AH-1 (0-1') Soil 9/6/01 9/8/01 
178846 AH-1 (1.5-2.0') Soil 9/6/01 9/8/01 
178847 AH-1 (2.0') Soil 9/6/01 9/8/01 
178849 AH-2 (2-0') Soil 9/6/01 9/8/01 
178851 AH-3 (2-2.5') Soil 9/6/01 9/8/01 
178853 AH-4 (2.0) Soil 9/6/01 9/8/01 
178855 AH-5 (2-2.5') Soil 9/6/01 9/8/01 

This report consists of a total of 1 page(s) and is intended only as a summary of results for the sample(s) listed above. 

BTEX TPH 
Benzene Toluene Ethylbenzene M,P,0-Xylene Total BTEX TRPHC 

Sample - Field Code (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

178845 - AH-1 (0-1') 0.356 3.49 0.669 13.7 18.2 18000 
178847 - AH-1 (2.0') <0.010 1.48 5.39 29 1 35.9 16700 
178849 - AH-2 (2-0') <0.010 <0.010 0.026 0.016 0.042 <10.0 
178851 - AH-3 (2-2.5') <0.010 0.053 0.017 0.093 0.163 855 
178853 - AH-4 (2.0) - - - - - <10.0 
178855 - AH-5 (2-2.5') 4.49 21.4 2 7.76 54 87.7 3 19300 

Sample: 178845 - AH-1 (0-1') 
Param Flag Result Units 
CL 6157.74 mg/Kg 

S a m p l e : 178846 - A H - 1 (1 .5-2 .0 ' ) 
Param Flag Result Units 
CL ~ ~ ~ ~ ~ 5902.82 mg/Kg 

Estimated concentration value greater than the standard value. 
2Estimated concentration value greater than the standard range. 
3Estimated concentration value greater than the standard range. 



JUVJ Lliillilll̂ CEMALYSlS, INC JJjlilJJAiM 
6701 Aberdeen Avenue, Suite 9 Lubbock, Texas 79424 800»378»1296 806* 794* 1296 FAX 806•794* 1298 
155 McCutcheon, Suite H El Paso, Texas 79932 888*588-3443 915»585»3443 FAX 915»585»4944 

E-Mail: lab@traceanalysis.com 

Analytical and Quality Control Report 

Ike Tavarez 
Highlander Environmental Services 
1910 N. Big Spring St. 
Midland, TX 79705 

Report Date: September 21, 2001 

Order ID Number: A01091002 

Project Number: 1712 
Project Name: Duke/San Simon Spill Area 
Project Location: N/A 

Enclosed are the Analytical Results and Quality Control Data Reports for the following samples submitted to TVace-
Analysis, Inc. 

Date Time Date 
Sample Description Matrix Taken Taken Received 
178845 AH-1 (0-1') Soil 9/6/01 9/8/01 
178846 AH-1 (1.5-2.0') Soil 9/6/01 9/8/01 
178847 AH-1 (2.0') Soil 9/6/01 9/8/01 
178849 AH-2 (2-0') Soil 9/6/01 9/8/01 
178851 AH-3 (2-2.5') Soil 9/6/01 9/8/01 
178853 AH-4 (2.0) Soil 9/6/01 9/8/01 
178855 AH-5 (2-2.5') Soil 9/6/01 9/8/01 

These results represent only the samples received in the laboratory. The Quality Control Report is generated on a batch 
basis. All information contained in this report is for the analytical batch(es) in which your sample(s) were analyzed. 

This report consists of a total of 10 pages and shall not be reproduced except in its entirety including the chain of custody 
(COC), without written approval of TraceAnalysis, Inc. 

Dr. Blair Leftwich, Director 



Report Date: September 21, 2001 
1712 

Order Number: A01091002 
Duke/San Simon Spill Area 

Page Number: 2 of 10 
N/A 

Analytical Report 

Sample: 178845 - AH-1 (0-1') 
Analysis: BTEX Analytical Method: S 8021B QC Batch: QC13904 Date Analyzed: 9/10/01 
Analyst: CG Preparation Method: E 5035 Prep Batch: PB11864 Date Prepared: 9/10/01 

Param Flag Result Units Dilution RDL 
Benzene 0.356 mg/Kg 10 0.001 
Toluene 3.49 mg/Kg 10 0.001 
Ethylbenzene 0.669 mg/Kg 10 0.001 
M,P,0-Xylene 13.7 mg/Kg 10 0.001 
Total BTEX 18.2 mg/Kg 10 0.001 

Spike Percent Recovery 
Surrogate Flag Result Units Dilution Amount Recovery Limits 
TFT 0.892 mg/Kg 10 0.10 89 72 - 128 
4-BFB 1 3.82 mg/Kg 10 0.10 382 72 - 128 

Sample: 178845 - AH-1 (0-1') 
Analysis: Ion Chromatography (IC) Analytical Method: E 300.0 QC Batch: QC14087Date Analyzed: 9/16/01 
Analyst: JSW Preparation Method : N/A Prep Batch: PB12011 Date Prepared: 9/13/01 

Param Flag Result Units Dilution RDL 
CL 6157.74 mg/Kg 1000 0.50 

Sample: 178845 - AH-1 (0-1') 
Analysis: TPH Analytical Method: E 418.1 QC Batch: QC14002 Date Analyzed: 9/17/01 
Analyst: JJ Preparation Method: E 3550B Prep Batch: PB11952 Date Prepared: 9/14/01 

Param Flag Result Units Dilution RDL 
TRPHC 18000 mg/Kg 1 10 

Sample: 178846 - AH-1 (1.5-2.0') 
Analysis: Ion Chromatography (IC) Analytical Method: E 300.0 QC Batch: QC14087 Date Analyzed: 9/16/01 
Analyst: JSW Preparation Method N/A Prep Batch: PB12011 Date Prepared: 9/13/01 

Param Flag Result Units Dilution RDL 
CL 5902.82 mg/Kg 1000 0.50 

Sample: 178847 - AH-1 (2.0') 
Analysis: BTEX Analytical Method: S 8021B QC Batch: QC13904 Date Analyzed: 9/10/01 
Analyst: CG Preparation Method: E 5035 Prep Batch: PB11864 Date Prepared: 9/10/01 

1 High surrogate recovery due to peak interference. 



Report Date: September 21, 2001 Order Number: A01091002 Page Number: 3 of 10 
1712 Duke/S an Simon Spill Area N/A 

Param Flag Result Units Dilution RDL 
Benzene <0.010 mg/Kg 10 0.001 
Toluene 1.48 mg/Kg 10 0.001 
Ethylbenzene 5.39 mg/Kg 10 0.001 
M,P,0-Xylene 2 29 mg/Kg 10 0.001 
Total BTEX 35.9 mg/Kg 10 0.001 

Spike Percent Recovery 
Surrogate Flag Result Units Dilution Amount Recovery Limits 
TFT 0.859 mg/Kg 10 0.10 86 72 - 128 
4-BFB 3 6.85 mg/Kg 10 0.10 685 72 - 128 

Sample: 178847 - AH-1 (2.0') 
Analysis: TPH Analytical Method: E 418.1 QC Batch: QC14002 Date Analyzed: 9/17/01 
Analyst: JJ Preparation Method: E 3550B Prep Batch: PB11952 Date Prepared: 9/14/01 

Param Flag Result Units Dilution RDL 
TRPHC 16700 mg/Kg 1 10 

Sample: 178849 - AH-2 (2-0') 
Analysis: BTEX Analytical Method: S 8021B QC Batch: QC13904 Date Analyzed: 9/10/01 
Analyst: CG Preparation Method: E 5035 Prep Batch: PB11864 Date Prepared: 9/10/01 

Param Flag Result Units Dilution RDL 
Benzene <0.010 mg/Kg 10 0.001 
Toluene <0.010 mg/Kg 10 0.001 
Ethylbenzene 0.026 mg/Kg 10 0.001 
M,P,0-Xylene 0.016 mg/Kg 10 0.001 
Total BTEX 0.042 mg/Kg 10 0.001 

Spike Percent Recovery 
Surrogate Flag Result Units Dilution Amount Recovery Limits 
TFT 1.19 mg/Kg 10 0.10 119 72 - 128 
4-BFB 1.02 mg/Kg 10 0.10 102 72 - 128 

Sample: 178849 - AH-2 (2-0') 
Analysis: TPH Analytical Method: E 418.1 QC Batch: QC14144 Date Analyzed: 9/20/01 
Analyst: MS Preparation Method: E 3550B Prep Batch: PB 12061 Date Prepared: 9/18/01 

Param Flag Result Units Dilution RDL 
TRPHC <10.0 mg/Kg 1 10 

Sample: 178851 - AH-3 (2-2.5') 
Analysis: B T E X Analytical Method: S 8021B QC Batch: QC13904 Date Analyzed: 9/10/01 
Analyst: CG Preparation Method: E 5035 Prep Batch: PB11864 Date Prepared: 9/10/01 

2 Es t ima ted concentration value greater than the standard value. 
3 H i g h surrogate recovery due t o peak interference. 
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Param Flag Result Units Dilution RDL 
Benzene <0.010 mg/Kg 10 0.001 
Toluene 0.053 mg/Kg 10 0.001 
Ethylbenzene 0.017 mg/Kg 10 0.001 
M,P,0-Xylene 0.093 mg/Kg 10 0.001 
Total BTEX 0.163 mg/Kg 10 0.001 

Spike Percent Recovery 
Surrogate Flag Result Units Dilution Amount Recovery Limits 
TFT 1.15 mg/Kg 10 0.10 115 72 - 128 
4-BFB 0.998 mg/Kg 10 0.10 100 72 - 128 

Sample: 178851 - AH-3 (2-2.5') 
Analysis: TPH Analytical Method: E 418.1 QC Batch: QC14002 Date Analyzed: 9/17/01 
Analyst: JJ Preparation Method: E 3550B Prep Batch: PB11952 Date Prepared: 9/14/01 

Param Flag Result Units Dilution RDL 
TRPHC 855 mg/Kg 1 10 

Sample: 178853 - AH-4 (2.0) 
Analysis: TPH Analytical Method: E 418.1 QC Batch: QC14002 Date Analyzed: 9/17/01 
Analyst: JJ Preparation Method: E 3550B Prep Batch: PB11952 Date Prepared: 9/14/01 

Param Flag Result Units Dilution RDL 
TRPHC <10.0 mg/Kg 1 10 

Sample: 178855 - AH-5 (2-2.5') 
Analysis: BTEX Analytical Method: S 8021B QC Batch: QC13904 Date Analyzed: 9/10/01 
Analyst: CG Preparation Methoc : E 5035 Prep Batch: PB11864 Date Prepared: 9/10/01 

Param Flag Result Units Dilution RDL 
Benzene 4.49 mg/Kg 20 0.001 
Toluene 4 21.4 mg/Kg 20 0.001 
Ethylbenzene 7.76 mg/Kg 20 0.001 
M,P,0-Xylene 54 mg/Kg 20 0.001 
Total BTEX 5 87.7 mg/Kg 20 0.001 

Spike Percent Recovery 
Surrogate Flag Result Units Dilution Amount Recovery Limits 
TFT 6 0.912 mg/Kg 20 0.10 45 72 - 128 
4-BFB 7 5.2 mg/Kg 20 0.10 260 72 - 128 

4 Estimated concentration value greater than the standard range. 
5 Estimated concentration value greater than the standard range. 
6 Low surrogate recovery due to matrix difficulties. 
7 High surrogate recovery due to peak interference. 



Report Date: September 21, 2001 Order Number: A01091002 Page Number: 5 of 10 
1712 Duke/San Simon Spill Area N/A 

Sample: 178855 - AH-5 (2-2.5') 
Analysis: TPH Analytical Method: E 418.1 QC Batch: QC14002 Date Analyzed: 9/17/01 
Analyst: JJ Preparation Method: E 3550B Prep Batch: PB11952 Date Prepared: 9/14/01 

Param Flag Result Units Dilution RDL 
TRPHC 19300 mg/Kg 1 10 
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Quality Control Report 
Method Blank 

Method Blank QCBatch: QC13904 

Param Flag Results Units 
Reporting 

Limit 
Benzene 
Toluene 
Ethylbenzene 
M,P,0-Xylene 
Total BTEX 

<0.010 
<0.010 
<0.010 
<0.010 
<0.010 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

0.001 
0.001 
0.001 
0.001 
0.001 

Surrogate Flag Result Units Dilution 
Spike 

Amount 
Percent 

Recovery 
Recovery 

Limits 
TFT 
4-BFB 

1.2 
0.990 

mg/Kg 10 
mg/Kg 10 

0.10 
0.10 

116 
99 

72 - 128 
72 - 128 

Method Blank QCBatch: QC14002 

Param Flag Results Units 
Reporting 

Limit 
TRPHC <10.0 mg/Kg 10 

Method Blank QCBatch: QC14087 

Param Flag Results Units 
Reporting 

Limit 
CL 21.91 mg/Kg 0.50 

Method Blank QCBatch: QC14144 

Param Flag Results Units 
Reporting 

Limit 
TRPHC <10.0 mg/Kg 10 

Quality Control Report 
Lab Control Spikes and Duplicate Spikes 

Labora tory Cont ro l Spikes QCBatch: QC13904 

Spike 
LCS LCSD Amount Matrix % Rec RPD 

Param Result Result Units Dil. Added Result % Rec RPD Limit Limit 
MTBE 0.993 1.02 mg/Kg 10 0.10 <0.010 99 2 80 - 120 20~~ 

Continued ... 
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... Continued 
Spike 

LCS LCSD Amount Matrix % Rec RPD 
Param Result Result Units Dil . Added Result % Rec RPD Limit Limit 
Benzene 1.01 1.05 mg/Kg 10 0.10 <0.010 101 3 80 - 120 20 
Toluene 1.02 1.06 mg/Kg 10 0.10 <0.010 102 3 80 - 120 20 
Ethylbenzene 1.02 1.06 mg/Kg 10 0.10 <0.010 102 3 80 - 120 20 
M,P,0-Xylene 3.1 3.19 mg/Kg 10 0.30 <0.010 106 2 80 - 120 20 

Percent recovery is based on the spike result. RPD is basec on the spike and spike duplicate result. 

LCS LCSD Spike LCS LCSD Recovery 
Surrogate Result Result Units Dilution Amount % Rec % Rec Limits 
TFT 1.14 1.16 mg/Kg 10 0.10 114 116 72 - 128 
4-BFB 1.05 1.06 mg/Kg 10 0.10 105 106 72- 128 

Laboratory Control Spikes QCBatch: QC14002 

Spike 
LCS LCSD Amount Matrix % Rec RPD 

Param Result Result Units Di l . Added Result % Rec RPD Limit Limit 
TRPHC 210 225 mg/Kg 1 250 <10.0 84 6 70 - 130 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

Laboratory Control Spikes QCBatch: QC14087 

Spike 
LCS LCSD Amount Matrix % Rec RPD 

Param Result Result Units Dil . Added Result % Rec RPD Limit Limit 
CL 8 33.15 33.31 mg/Kg 1 12.50 21.91 265 0 90 - 110 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

Labora tory Con t ro l Spikes QCBatch: QC14144 

Spike 
LCS LCSD Amount Matrix % Rec RPD 

Param Result Result Units Dil. Added Result % Rec RPD Limit Limit 
TRPHC 249 253 mg/Kg 1 250 <10.0 99 1 70 - 130 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

Quality Control Report 
Matrix Spikes and Duplicate Spikes 

M a t r i x Spikes QCBatch: QC13904 

When soil blank is subtracted, LCS %EA is 90 
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Spike 
MS MSD Amount Matrix % Rec RPD 

Param Result Result Units Dil. Added Result % Rec RPD Limit Limit 
Benzene 9 <0.010 1 0 <0.010 mg/Kg 10 010 <0.010 0 0 80 - 120 20" 
Toluene 1 1 <0.010 1 2 <0.010 mg/Kg 10 0.10 <0.010 0 0 80 - 120 20 
Ethylbenzene 1 3 <0.010 1 4 <0.010 mg/Kg 10 0.10 <0.010 0 0 80 - 120 20 
M,P,Q-Xylene 1 5 <0.010 1 6 <0.010 mg/Kg 10 0.30 <0.010 0 0 80 - 120 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

MS MSD 
Surrogate Result Result 
TFT L08 1.04 
4-BFB 0.976 0.941 

Spike 
Units Dilution Amount 

mg/Kg 10 0.10 
mg/Kg 10 0.10 

MS MSD Recovery 
% Rec % Rec Limits 

108 104 72 - 128 
97 94 72 - 128 

Matr ix Spikes QCBatch: QC14002 

Spike 
MS MSD Amount Matrix % Rec RPD 

Param Result Result Units Dil. Added Result % Rec RPD Limit Limit 
TRPHC 229 236 mg/Kg 1 250 <10.0 91 3 70- 130 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

Matr ix Spikes QCBatch: QC14087 

Spike 
MS MSD Amount Matrix % Rec RPD 

Param Result Result Units Dil. Added Result % Rec RPD Limit Limit 
CL 1 7 227.2 231.41 mg/Kg 1 625 175.66 8 -278 69 - 121 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

Matr ix Spikes QCBatch: QC14144 

Spike 
MS MSD Amount Matrix % Rec RPD 

Param Result Result Units Dil. Added Result % Rec RPD Limit Limit 
TRPHC 280 287 mg/Kg 1 250 <10.0 112 2 70- 130 20 

Percent recovery is based on the spike result. RPD is based on the spike and spike duplicate result. 

Quality Control Report 
Continuing Calibration Verification Standards 

9 N o purgeable in MS/MSD. LCS/LCSD show the method to be in control. 
1 0 N o purgeable in MS/MSD. LCS/LCSD show the method to be in control. 
1 1 No purgeable in MS/MSD. LCS/LCSD show the method to be in control. 
I 2 N o purgeable in MS/MSD. LCS/LCSD show the method to be in control. 
I 3 N o purgeable in MS/MSD. LCS/LCSD show the method to be in control. 
" N o purgeable in MS/MSD. LCS/LCSD show the method to be in control. 
1 5 N o purgeable in MS/MSD. LCS/LCSD show the method to be in control. 
I 6 N o purgeable in MS/MSD. LCS/LCSD show the method to be in control. 
1 7 Mat r ix %EA is 82 
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C C V (1) QCBatch: QC13904 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
MTBE mg/Kg 0.10 0.092 92 85 - 115 9/10/01 
Benzene mg/Kg 0.10 0.098 98 85 - 115 9/10/01 
Toluene mg/Kg 0.10 0.099 99 85 - 115 9/10/01 
Ethylbenzene mg/Kg 0.10 0.098 98 85 - 115 9/10/01 
M,P,0-Xylene mg/Kg 0.30 0.295 98 85 - 115 9/10/01 

C C V (2) QCBatch: QC13904 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
MTBE mg/Kg 0.10 0.091 91 85 - 115 9/10/01 
Benzene mg/Kg 0.10 0.091 91 85 - 115 9/10/01 
Toluene mg/Kg 0.10 0.092 92 85 - 115 9/10/01 
Ethylbenzene mg/Kg 0.10 0.091 91 85 - 115 9/10/01 
M,P,0-Xylene mg/Kg 0.30 0.276 92 85 - 115 9/10/01 

I C V (1) QCBatch: QC13904 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
MTBE mg/Kg 0.10 0.100 100 85 - 115 9/10/01 
Benzene mg/Kg 0.10 0.097 97 85 - 115 9/10/01 
Toluene mg/Kg 0.10 0.097 97 85 - 115 9/10/01 
Ethylbenzene mg/Kg 0.10 0.097 97 85 - 115 9/10/01 
M,P,0-Xylene mg/Kg 0.30 0.292 97 85 - 115 9/10/01 

CCV (1) QCBatch: QC14002 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
TRPHC mg/Kg 100 106 106 75 - 125 9/17/01 

CCV (2) QCBatch: QC14002 

CCVs CCVs CCVs Percent 
True Found Percent Recovery Date 

Param Flag Units Cone. Cone. Recovery Limits Analyzed 
TRPHC mg/Kg 100 102 102 75 - 125 9/17/01 
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I C V (1) QCBatch: QC14002 

Param Flag Units 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

CCVs 
Percent 

Recovery 

Percent 
Recovery 

Limits 
Date 

Analyzed 
TRPHC mg/Kg 100 105 105 75 - 125 9/17/01 

CCV (1) QCBatch: QC14087 

Param Flag Units 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

CCVs 
Percent 

Recovery 

Percent 
Recovery 

Limits 
Date 

Analyzed 
Bromide 
CL 
Fluoride 
Nitrate-N 
Sulfate 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

2.50 
12.50 
2.50 
2.50 
12.50 

2.48 
11.81 
2.33 
2.35 
11.60 

99 
94 
93 
94 
92 

90 - 110 
90 - 110 
90 - 110 
90 - 110 
90 - 110 

9/16/01 
9/16/01 
9/16/01 
9/16/01 
9/16/01 

I C V (1) QCBatch: QC14087 

Param Flag Units 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

CCVs 
Percent 

Recovery 

Percent 
Recovery 

Limits 
Date 

Analyzed 
Bromide 
CL 
Fluoride 
Nitrate-N 
Sulfate 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

2.50 
12.50 
2.50 
2.50 
12.50 

2.50 
11.53 
2.37 
2.31 
11.78 

100 
92 
94 
92 
94 

90 - 110 
90 - 110 
90 - 110 
90 - 110 
90 - 110 

9/16/01 
9/16/01 
9/16/01 
9/16/01 
9/16/01 

CCV (1) QCBatch: QC14144 

Param Flag Units 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

CCVs 
Percent 

Recovery 

Percent 
Recovery 

Limits 
Date 

Analyzed 
TRPHC mg/Kg 100 102 102 75 - 125 9/20/01 

I C V (1) QCBatch: QC14144 

Param Flag Units 

CCVs 
True 
Cone. 

CCVs 
Found 
Cone. 

CCVs 
Percent 

Recovery 

Percent 
Recovery 

Limits 
Date 

Analyzed 
TRPHC mg/Kg 100 103 103 75 - 125 9/20/01 
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