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Semi-annual Report of Ground Water Remediation Activities 

Transwestern Pipeline Company 

WT-1 Compressor Station Dehy Area 

I . Ground Water Assessment & Monitoring Activities 

2nd and 3rd Quarter 1996 Ground Water Sampling Events 

Transwestern has completed two quarterly sampling events since the last semi-annual report submitted on April 30, 
1996. The 2nd quarter 1996 sampling event was completed on May 14, 1996 and the 3rd quarter 1996 sampling 
event was completed on August 12, 1996. 

Prior to sampling, the depth to water, and the depth to hydrocarbon where phase separated hydrocarbon (PSH) was 
present, was determined for each monitor well. Table 1 presents a summary of ground water and PSH surface 
elevation information. A ground water surface elevation map for the August, 1996, sampling event is included as 
Figure 2. 

Ground water samples were collected from the four monitor wells which did not contain PSH. Ground water 
samples were delivered to a lab for analysis by EPA Method 8020 for benzene, toluene, ethylbenzene, and xylenes 
(BTEX). Table 2 presents a summary of lab results. A BTEX distribution map for the August, 1996, sampling event 
is included as Figure 3. 

Vapor samples were collected from all nine soil vapor extraction (SVE) wells during the August, 1996, sampling 
event. Vapor samples were delivered to a lab for analysis by EPA Method 8015 for total VOCs. Table 3 presents the 
results for VOC analyses. A VOC distribution map for this sampling event is included as Figure 4. 

There were approximately 9 gallons of purge water generated during the 2nd quarter 1996 sampling event and 
approximately 8.5 gallons during the 3rd quarter 1996 sampling event. The purge water from both sampling events 
was placed inside the secondary containment for the condensate tank so that the water could evaporate. 

Results/Conclusions from Ground Water Sampling Events 

Occurrence and Direction of Ground Water Flow 

Water table elevations measured during the 3rd quarter 1996 sampling event are indicated on Figure 2. Consistent 
with previous sampling events, there is very little shallow ground water present just west of the hydrocarbon release 
area as indicated by the low level of ground water measured in monitor well MW-11. 

The apparent direction of ground water flow is toward the north and is consistent with water table elevations 
previously measured at this site. 

Lateral Extent of Phase Separated Hydrocarbon 

The lateral extent of PSH is currently defined by the occurrence of PSH at the water table in monitor well MW-10 
and the absence of PSH in all other monitor wells. The thickness of accumulated PSH in the monitor well MW-10 
well casing was measured at 1.65 ft. in May, 1996, and 1.15 ft. in August, 1996. Based on the information currently 
available, the volume and lateral extent of PSH in the area appears to be relatively limited. 

At this time, the presence of PSH does not appear to require a modification of the existing remediation plan due to 
the relatively limited lateral extent of PSH and the SVE operation currently in progress. 

Semi-annual Report of Ground Water Remediation Activities 
TW WT-1 Station Dehy Area 

October 16, 1996 
Page 1 



Condition of Affected Ground Water 

The condition of affected ground water, based on the recent sampling events, has not changed significantly from 
previous sampling events as evidenced by the infonnation presented in Table 2. The three monitor wells 
downgradient of the release area continue to yield ground water samples that are non-detect for BTEX constituents. 
The monitor well located about 200 feet south ofthe release area continues to yield samples that are near non-detect 
for BTEX constituents with a maximum detected concentration for benzene of 14 ppb. 

II. Summary of Remediation Activities 

Remediation Activities Completed During the 2nd and 3rd Ouarter of 1996 

The following remediation activities were completed during the 2nd and 3rd quarter of 1996: 1) Transwestern 
obtained an air pennit from the NMED APCB to operate the SVE remediation system; 2) Transwestern completed 
installation and startup of the SVE remediation system in June, 1996; 3) Transwestern completed two quarterly 
ground water sampling events as required by the remediation plan; and 4) Transwestern has continued routine O&M 
of the remediation system to ensure efficient and effective operation. 

Current Status of Remediation Activities 

Routine O&M ofthe SVE system is ongoing. 

Remediation Activities Planned for the Remainder of 1996 

Transwestern plans to continue with routine O&M of the SVE remediation system through the end of 1996. 
Transwestern anticipates that the SVE system will be in operation at least through mid-1997 in order to achieve its 
cleanup objectives. In addition, Transwestern plans to complete the 4th quarter ground water sampling event in 
November, 1996. 
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Table 2. Summary of Ground Water Analyses 
TW WT-1 Compressor Station Dehy Area 

Well Sampling Date Benzene 

BTEX Concentration - (ug/L) 

Toluene Ethylbenzene Total Xylenes 

NMWQCC Standard 10 750 750 620 

MW-9 11/94 12 <0.5 <0.5 <0.5 
11/95 4 3 <2 11 
2/96 13 <2 <2 <2 
5/96 14 <2 <2 <2 
8/96 14 <2 <2 <3 

MW-10 11/94 gooow 16000<b> 6200" 85001"' 
11/95 (a) (a) (a) (a) 
2/96 (a) (a) (a) (a) 
5/96 (a) (a) (a) (a) 
8/96 (a) (a) (a) (a) 

MW-11 11/94 (c) (c) (c) (c) 
11/95 <2 <2 <2 <2 
2/96 <2 <2 <2 <2 
5/96 <2 2 <2 3 
8/96 <2 <2 <2 <3 

MW-12 11/94 <0.5 1.9 <0.5 3.1 
11/95 <2 <2 <2 <2 
2/96 <2 <2 <2 <2 
5/96 <2 <2 <2 <2 
8/96 <2 <2 <2 <3 

MW-13 11/94 <0.5 <0.5 <0.5 <0.5 
11/95 <2 <2 <2 <2 
2/96 <2 <2 <2 <2 
5/96 <2 3 <2 7 
8/96 <2 <2 <2 <3 

NOTES: 
(a) Phase separated hydrocarbon present 
(b) Sample analyzed at 25x dilution 
(c) Dry Wellbore 

Table 2. Page (1 of 1) 



Table 3. Summary of SVE Air Analyses 
TW WT-1 Compressor Station Dehy Area 

SVE Well 

SVE-1 

SVE-2 

SVE-3 

SVE-4 

SVE-5 

SVE-6 

SVE-7 

SVE-8 

SVE-9 

Sampling Date 

8/96 

8/96 

8/96 

8/96 

8/96 

8/96 

8/96 

8/96 

8/96 

VOC Concentration • 
(ug/L) 

Gasoline Range 

510 

510 

14,000 

18,000 

16,000 

4,100 

1,400 

12,000 

5,700 

VOC Concentration • 
(ppmv)(a) 

Gasoline Range 

136 

136 

3,749 

4,820 

4,285 

1,098 

375 

3,214 

1,526 

NOTES: 
( a ) Conversion Factor: 

P = 0.88 atm, MW= 102 g/mole, R = 0.08205 L*atm/(K*mole), T = 293°K 
C ppmv = C ug/L * ((R * T)/(MW*P)) 
C ppmv = C ug/L* 0.2678 

Table 3. Page (1 of 1) 
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Transwestern Pipeline Company 
WT-1 Compressor Station Dehy Area 

Attachment #1 

Lab Reports for May 1996 
Ground Water Sampling Events 



NET NATIONAL 
ENVIRONMENT 

I® TESTING, INC. 

ANALYTICAL AND QUALlt^ft^™^L REPORT 

Dallas Oivision 
1548 Valwood Parkway 
Suite 118 
Carrollton, TX 75006 
Tel: (214) 406-8100 
Fax: (214) 484-2969 

George Robinson 
ENRON CORPORATION 
Env. A f f a i r s , Rm 3 AC 3142 
P.O. Box 1188 
Houston, TX 77251 

05/23/1996 

NET Job Number: 96.03866 

Enclosed i s the A n a l y t i c a l and Q u a l i t y Control r e p o r t f o r the 
f o l l o w i n g samples submitted t o the Dallas D i v i s i o n of NET,_, Inc. 
f o r a n a l y s i s . Reproduction of t h i s a n a l y t i c a l r e p o r t i s 
pe r m i t t e d only i n i t s e n t i r e t y . 

Sample 
Number 

306333 
306334 
306335 
306336 

Sample De s c r i p t i o n 

MW-9 
MW-11 
MW-12 
MW-13 

Date 
Taken 

05/14/1996 
05/14/1996 
05/14/1996 
05/14/1996 

Date 
Received 

05/16/1996 
05/16/1996 
05/16/1996 
05/16/1996 

Nat i o n a l Environmental Testing, Inc. c e r t i f i e s t h a t the a n a l y t i c a l 
r e s u l t s contained herein apply only t o the s p e c i f i c samples analyzed. 

Holding Times: A l l holding times were w i t h i n method c r i t e r i a . 

Method Blanks: A l l method blanks were w i t h i n q u a l i t y c o n t r o l 
c r i t e r i a . 

Instrument c a l i b r a t i o n : A l l c a l i b r a t i o n s were w i t h i n method q u a l i t y 
c o n t r o l c r i t e r i a . 

A nalysis Comments: No Unusual Comment 

Jregory K. Horton 
Project Manager 



cm ANALYTICAL REPORT 

George Robinson 
ENRON CORPORATION 
Env. A f f a i r s , Rm 3 AC 3142 
P.O. Box 1188 
Houston, TX 77251 

Project Name: 

Date Received: 

TWP WT-1 

05/16/1996 

05/23/1996 
Job No.: 96.03866 

Page: 2 

306333 MW-9 
Taken: 05/14/1996 

EPA-8 020 AQ (PRESERVED) 
Benzene 
Ethylbenzene 
Toluene 
Xylenes, T o t a l 
SURR: a,a,a-TFT 

306334 MW-11 
Taken: 05/14/1996 

EPA-802 0 AQ (PRESERVED) 
Benzene 
Ethylbenzene 
Toluene 
Xylenes, T o t a l 
SURR: a,a,a-TFT 

306335 MW-12 
Taken: 05/14/1996 

EPA-8020 AQ (PRESERVED) 
Benzene 
Ethylbenzene 
Toluene 
Xylenes, T o t a l 
SURR: a,a,a-TFT 

306336 MW-13 
Taken: 05/14/1996 

EPA-8 02 0 AQ (PRESERVED) 
Benzene 
Ethylbenzene 
Toluene 
Xylenes, T o t a l 
SURR: a,a,a-TFT 

14 
<2 
<2 
<2 
105 

<2 
<2 
2 
3 
114 

<2 
<2 
<2 
<2 
105 

<2 
<2 
3 
7 
105 

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

Rec 

ug/L 
ug/L 
ug/L 
ug/L 
% Rec 

ug/L 
ug/L 
ug/L 
ug/L 
% Rec 

ug/L 
ug/L 
ug/L 
ug/L 
% Rec 



^••••IIHIV® 
QUALITY CONTROL REPORT 

C o n t i n u i n g C a l i b r a t i o n V e r i f i c a t i o n 
(CCV) 

96.03866 
ccv 

DATE CCV TRUE 

ANALYST ANALYZED METHOD RESULT CONCENTRATION % REC. FLAG 

EPA-8020 AQ (PRESERVED) S-8020M 

Benzene j a r 05/21/1996 S-8020M 22 20 110 NA 

Ethylbenzene j a r 05/21/1996 S-8020M 23 20 115 NA 

Toluene j a r 05/21/1996 S-8020M 22 20 110 NA 

Xylenes, T o t a l j a r 05/21/1996 S-8020M 70 60 117 NA 

EPA-8020 AQ (PRESERVED) S-8020M 

Benzene j a r 05/22/1996 S-8020M 21 20 105 NA 

Ethylbenzene j a r 05/22/1996 S-8020M 22 20 110 NA 

Toluene j a r 05/22/1996 S-8020M 21 20 105 NA 

Xylenes, T o t a l j a r 05/22/1996 S-8020M 67 60 112 NA 

JOB NUMBER: 

PARAMETER 

Method References and Codes 

The Q u a l i t y C o n t r o l r e p o r t i s generated on a batch b a s i s . A l l i n f o r m a t i o n contained 

i n t h i s r e p o r t i s f o r the a n a l y t i c a l batch(es) i n which your sample(s) were analyzed. 

E-100 through 493: "Methods f o r Chemical A n a l y s i s o f Water & Wastes", 

U.S. EPA, 600/4-79-020, rev. 1983. 

E-601 through 625: "Guidelines E s t a b l i s h i n g Test Procedures f o r the 

An a l y s i s o f P o l l u t a n t s " , U.S. EPA, 40CFR, Part 136, 

rev. 1990. 

S-1000 through 9999: "Test Methods f o r E v a l u a t i n g S o l i d Waste", U.S. EPA 

SW-846, 3 r d E d i t i o n , 1986. 

A: "Standard Methods f o r the Examination of Water and 

Wastewater", 16th E d i t i o n , APHA, 1985. 

SM: "Standard Methods f o r the Examination of Water and 

Wastewater", 18th E d i t i o n , APHA, 1992. 

D: ASTM Method 

Method has been m o d i f i e d 

Other Reference 



QUALITY CONTROL REPORT 
BLANKS 

JOB NUMBER: 

PARAMETER 

96.03866 

DATE 

ANALYZED BLANK UNITS 

REPORTING 

LIMIT FLAC 

EPA-8020 AQ (PRESERVED) 

Benzene 05/21/1996 <2 ug/L 2 NA 

Ethylbenzene 05/21/1996 <2 ug/L 2 NA 

Toluene 05/21/1996 <2 ug/L 2 NA 

Xylenes, T o t a l 05/21/1996 <2 ug/L 2 NA 

EPA-8020 AQ (PRESERVED) 

Benzene 05/22/1996 <2 ug/L 2 NA 

Ethylbenzene 05/22/1996 <2 ug/L 2 NA 

Toluene 05/22/1996 <2 ug/L 2 NA 

Xylenes, T o t a l 05/22/1996 <2 ug/L 2 NA 

Advisory C o n t r o l L i m i t s f o r Blanks 

Metals/Wet Chemistry/Conventionals/GC - A l l compounds should be less than the Reporting L i m i t . 

GC/MS Sem i - V o l a t i l e s - A l l compounds should be less than the Reporting L i m i t except f o r p h t h a l a t e s 

which should be les s than 5 times the Reporting L i m i t . 

GC/MS V o l a t i l e s - Toluene, Methylene c h l o r i d e , Acetone and Chloroform should be less than 5 times 

the Reporting L i m i t . A l l other v o l a t i l e compounds should be les s than the 

Reporting L i m i t . 



CHI QUALITY CONTROL REPORT 
L a b o r a t o r y C o n t r o l Sample 

(LCS) 

JOB NUMBER: 96.03866 

PARAMETER 

LCS 

RESULT 

TRUE 

CONC. 

LCS 

% REC. FLAG 

EPA-8020 AQ (PRESERVED) 

Benzene 

Ethylbenzene 

Toluene 

Xylenes, T o t a l 

20 

20 

19 

41 

20 

20 

20 

60 

100 

100 

95 

68 

Advisory C o n t r o l L i m i t s f o r LCS 

Inorganic Parameters - The LCS recovery should be 80-120%. 



M a t r i x 
QUALITY CONTROL REPORT 
Sp ike / M a t r i x S p i k e D u p l i c a t e 

(MS / MSD) 

JOB NUMBER: 96.03866 

PARAMETER 

SAMPLE 

RESULT 

MS 

RESULT 

MSD 

RESULT 

SPIKE 

AMOUNT 

MS 

% REC. 

MSD 

% REC. 

MS/MSD 

RPD FLAG 

EPA-8020 AQ (PRESERVED) 

Benzene 

Ethylbenzene 

Toluene 

Xylenes, T o t a l 

<2 

<2 

<2 

<2 

21 

22 

21 

45 

23 

24 

23 

49 

20 

20 

20 

40 

105 

110 

105 

113 

115 

120 

115 

123 

9.1 

8.7 

9.1 

8.5 

Advisory C o n t r o l L i m i t s f o r MS/MSDs 

Inorganic Parameters - The spike recovery should be 75-125% i f the spike amount value i s g r e a t e r than or equal t o one 

f o u r t h o f the sample r e s u l t value. The RPD f o r the MS/MSD should be les s than 20. 

NOTE: M a t r i x Spike Samples may not be samples from t h i s j o b . 
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NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

Austin Oivision 
2621 Ridgepoint Drive 
Suite 130 
Austin, TX 78754 

Tel: (512) 928-8905 
Fax: (512) 928-3208 

ANALYTICAL AND QUALITY CONTROL REPORT 

George Robinson 
ENRON CORPORATION 
Env. A f f a i r s , Rm 3 
P.O. Box 1188 
Houston, TX 77251 

AC 3142 

08/27/1996 

NET Job Number: 96.06443 

Page 1 

Project D e s c r i p t i o n : TWP WT-1 

Enclosed are the A n a l y t i c a l Results and Q u a l i t y Control Data Reports f o r 
the f o l l o w i n g samples submitted t o NET, Inc. - Dallas D i v i s i o n f o r a n a l y s i s : 

Sample Date Time Date 
Number Sample D e s c r i p t i o n Taken Taken Received 

316608 MW-12 08/12/1996 16:55 08/14/1996 
316609 MW-9 08/12/1996 18:05 08/14/1996 
316610 MW-11 08/12/1996 17:40 08/14/1996 
316611 MW-13 08/12/1996 17:45 08/14/1996 
316612 T r i p Blank 08/14/1996 

This Q u a l i t y Control r e p o r t i s generated on a batch basis. A l l i n f o r m a t i o n 
contained i n t h i s r e p o r t i s f o r the a n a l y t i c a l batch(es) i n which your 
sample(s) were analyzed. 

Debby Skogen 
Project Coordinator 

NOTE: Results apply only t o the samples analyzed. Reproduction of t h i s 
r e p o r t i s p e r m i t t e d only i n i t s e n t i r e t y . 



cm. * 
George Robinson 
ENRON CORPORATION 
Env. A f f a i r s , Rm 3 AC 3142 
P.O. Box 1188 
Houston, TX 77251 

P r o j e c t D e s c r i p t i o n : TWP WT-1 

Sample D e s c r i p t i o n : MW-12 

ANALYTICAL RESULTS REPORT 
08/27/1996 

NET Job Number: 96.06443 
Sample Number: 316608 

Page 2 

Prep Run 
Analytical Date Date Batch Batch Reporting 

Parameter Flag Result Units Method Prepared Analyzed Analyst Number Number Limit 

EPA-8020 AQ (PRESERVED) 

Benzene <2 ug/L S-8020M 08/24/1996 cjp 2581 2 
Ethylbenzene <2 ug/L S-8020M 08/24/1996 cjp 2581 2 
Toluene <2 ug/L S-8020M 08/24/1996 cjp 2581 2 
Xylenes, Total <3 ug/L S-8020M 08/24/1996 cjp 2581 3 
SURR: a,a,a-TFT 103 % Rec S-8020M 08/24/1996 cjp 2581 60-125 



E l i * 
ANALYTICAL RESULTS REPORT 

George Robinson 
ENRON CORPORATION 
Env. A f f a i r s , Rm 3 AC 3142 
P.O. Box 1188 
Houston, TX 77251 

Project Description: TWP WT-1 

Sample Description: MW-9 

08/27/1996 

NET Job. Number: 
Sample Number: 

Page 3 

96.06443 
316609 

Prep Run 
A n a l y t i c a l Date Date Batch Batch Reporting 

Parameter Flag Result U n i t s Method Prepared Analyzed An a l y s t Number Number L i m i t 

EPA-8020 AQ (PRESERVED) 

Benzene 14 ug/L S-8020M 08/24/1996 c j p 2581 2 

Ethylbenzene <2 ug/L S-8020M 08/24/1996 c j p 2581 2 

Toluene <2 ug/L S-8020M 08/24/1996 c j p 2581 2 

Xylenes, T o t a l <3 ug/L S-8020M 08/24/1996 c j p 2581 3 

SURR: a,a,a-TFT 95 % Rec S-8020M 08/24/1996 c j p 2581 60-125 



cm • 
ANALYTICAL RESULTS REPORT 

George Robinson 
ENRON CORPORATION 
Env. A f f a i r s , Rm 3 AC 3142 
P.O. Box 1188 
Houston, TX 77251 

P r o j e c t D e s c r i p t i o n : TWP WT-1 

Sample D e s c r i p t i o n : MW-11 

08/27/1996 

NET Job Number: 
Sample Number: 

Page 4 

96.06443 
316610 

Analytical 
Prep Run 

Batch Batch Reporting 

Parameter Flag Result U n i t s Method Prepared Analyzed Analyst Number Number L i m i t 

EPA-8020 AQ (PRESERVED) 

Benzene <2 ug/L S-8020M 08/24/1996 c j p 2581 2 

Ethylbenzene <2 ug/L S-8020M 08/24/1996 c j p 2581 2 

Toluene <2 ug/L S-8020M 08/24/1996 c j p 2581 2 

Xylenes, T o t a l <3 ug/L S-8020M 08/24/1996 c j p 2581 3 

SURR: a,a,a-TFT 99 % Rec S-8020M 08/24/1996 c j p 2581 60-125 



cm • 
ANALYTICAL RESULTS REPORT 

George Robinson 
ENRON CORPORATION 
Env. A f f a i r s , Rm 3 AC 3142 
P.O. Box 1188 
Houston, TX 77251 

P r o j e c t D e s c r i p t i o n : TWP WT-1 

Sample D e s c r i p t i o n : MW-13 

08/27/1996 

NET Job Number; 
Sample Number: 

Page 5 

96.06443 
316611 

Prep Run 
Analytical Date Date Batch Batch Reporting 

Parameter Flag Result Units Method Prepared Analyzed Analyst Number Number Limit 

EPA-8020 AQ (PRESERVED) 

Benzene <2 ug/L S-8020M 08/24/1996 cjp 2581 2 

Ethylbenzene <2 ug/L S-8020M 08/24/1996 cjp 2581 2 

Toluene <2 ug/L S-8020M 08/24/1996 cjp 2581 2 

Xylenes, Total <3 ug/L S-8020M 08/24/1996 cjp 2581 3 

SURR: a,a,a-TFT 99 % Rec S-8020M 08/24/1996 cjp 2581 60-125 



cm * 
ANALYTICAL RESULTS REPORT 

George Robinson 
ENRON CORPORATION 
Env. A f f a i r s , Rm 3 AC 3142 
P.O. Box 1188 
Houston, TX 77251 

P r o j e c t D e s c r i p t i o n : TWP WT-1 

Sample D e s c r i p t i o n : T r i p Blank 

08/27/1996 

NET Job Number: 96.06443 
Sample Number: 316612 

Page 6 

Prep Run 
A n a l y t i c a l Date Date Batch Batch Reporting 

Parameter Flag Result U n i t s Method Prepared Analyzed Analyst Number Number L i m i t 

EPA-8020 AQ (PRESERVED) 

Benzene <2 ug/L S-8020M 08/24/1996 c j p 2581 2 

Ethylbenzene <2 ug/L S-8020M 08/24/1996 c j p 2581 2 

Toluene <2 ug/L S-8020M 08/24/1996 c j p 2581 2 

Xylenes, T o t a l <3 ug/L S-8020M 08/24/1996 c j p 2581 3 

SURR: a,a,a-TFT 83 % Ree S-8020M 08/24/1996 c j p 2581 60-125 



cm * 
QUALITY CONTROL REPORT 

BLANKS 

George Robinson 
ENRON CORPORATION 
Env. A f f a i r s , Rm 3 AC 3142 
P.O. Box 1188 
Houston, TX 77251 

08/27/1996 

NET Job Number: 96.06443 

P r o j e c t D e s c r i p t i o n : TWP WT-1 

Blank 

Parameter Flag Result 

EPA-8020 AQ (PRESERVED) 

Benzene <2 

Ethylbenzene <2 

Toluene <2 

Xylenes, Total <3 

Prep Run 

Reporting Date Batch Batch 
Units Limit Analyzed Number Number 

ug/L 2 08/24/1996 2581 

ug/L 2 08/24/1996 2581 

ug/L 2 08/24/1996 2581 

ug/L 3 08/24/1996 2581 

A l l parameters should be less than the reporting l i m i t . 



QUALITY CONTROL REPORT 
CONTINUING CALIBRATION VERIFICATION STANDARD 

George Robinson 08/27/1996 
ENRON CORPORATION 
Env. A f f a i r s , Rm 3 AC 3142 NET Job Number: 96.06443 
P.O. Box 1188 
Houston, TX 77251 

P r o j e c t D e s c r i p t i o n : TWP WT-1 

Parameter Flag 

CCVS 

True 

Concentration Units 

CCVS CCVS 

Concentration Percent 

Found Recovery 

Run 

Date Batch 

Analyzed Number 

EPA-8020 AQ (PRESERVED) 

Benzene 

Ethylbenzene 

Toluene 

Xylenes, Total 

20 

20 

20 

60 

ug/L 

ug/L 

ug/L 

ug/L 

19.7 

20.9 

20.2 

62.9 

98.5 08/24/1996 2581 

104.5 08/24/1996 2581 

101.0 08/24/1996 2581 

104.8 08/24/1996 2581 

CCVS - Continuing Calibration V e r i f i c a t i o n Standard 



QUALITY CONTROL REPORT 
LABORATORY CONTROL STANDARD 

George Robinson 
ENRON CORPORATION 
Env. A f f a i r s , Rm 3 AC 3142 
P.O. Box 1188 
Houston, TX 77251 

08/27/1996 

NET Job Number: 96.06443 

Pro j ec t D e s c r i p t i o n : TWP WT-1 

Prep Run LCS LCS LCS LCS LCS LCS 

Batch Batch True Cone * Dup Cone. Dup % 
Analyte No. No. Cone Un i t s Found Rec. Found % Rec RPD 

EPA-8020 AQ (PRESERVED) 

Benzene 2581 20 ug/L 19.7 98.5 20.1 100.5 1.9 

Ethylbenzene 2581 20 ug/L 20.9 104.5 21.3 106.5 1.9 

Toluene 2581 20 ug/L 20.2 101.0 20.6 103.0 2.0 

Xylenes, T o t a l 2581 60 ug/L 62.9 104.8 63.6 106.0 1.1 

Fl a g 

Date 

Analyzed 

08/24/1996 

08/24/1996 

08/24/1996 

08/24/1996 

LCS - Laboratory C o n t r o l Standard 

For samples w i t h i n s u f f i c i e n t sample volume, an LCS/LCS d u p l i c a t e i s r e p o r t e d i n s t e a d o f an MS/MSD. 





Semi-annual Report of Ground Water Remediation Activities 

Transwestern Pipeline Company 
WT-1 Compressor Station Dehy Area 

Attachment #3 

Lab Reports for August 1996 
SVE Air Sampling Events 



Hall Environmental 
Analysis Laboratory 

Hall Environmental Analysis Laboratory 8/23/96 
4901 Hawkins N.E. 
Albuquerque, NM 87109 
(505)345-3975 

Enron Operations Corporation 
P.O. Box 1188 
Houston, Texas 77251 

Dear Mr. George Robinson, 

Enclosed are the results for the analyses that were requested. These were 
done according to EPA procedures or the equivalent. 

Detection limits are determined by EPA methodology. No determination of 
compounds below these levels (denoted by the < sign) has been made. 

Please don't hesitate to contact me for any additional information or 
clarifications. 

Scott Hallenbeck, Lab Manager 

Project: 9608047/TWP-WT-1 

4901 Hawkins N.E. Suite C Albuquerque, NM 87109 



£ Results for sample: SVE-1 £ 

Date collected: 8/15/96 Date received: 8/19/96 
Date extracted: NA Date analyzed: 8/19/96 
Client: Enron Operations Corp. 
Project Name: TWP-WT-1 HEAL #: 9608047-1 
Project Manager: George Robinson Sampled by: Sandy Sharp 
Matrix: Air 

Test: EPA 8015 Modified - • 
Compound Amount Units 

Gasoline Range 510 ug/L 

BFB (Surrogate) Recovery = 103% 
Dilution Factor = 10 

Hydrocarbon Ranges 
<C5 3.0 % 
C5-C6 11.3 % 
C6-C7 21.0% 
C7-C8 28.1 % 
C8-C9 22.9 % 
C9-C10 10.8 % 
C10-C11 2.7 % 
C11-C12 0.2 % 
C12-C14 0.0 % 
C14+ 0.0 % 

2 



Results for sample: SVE-2 

Date collected: 8/15/96 Date received: 8/19/96 
Date extracted: NA Date analyzed: 8/19/96 
Client: Enron Operations Corp. 
Project Name: TWP-WT-1 HEAL #: 9608047-2 
Project Manager: George Robinson Sampled by: Sandy Sharp 
Matrix: Air 

Test: EPA 8015 Modified 

Compound Amount Units 

Gasoline Range 510 ug/L 

BFB (Surrogate) Recovery = 114% 
Dilution Factor = 10 

Hydrocarbon Ranges 
<C5 0.9 % 
C5-C6 6.0 % 
C6-C7 20.9% 
C7-C8 33.7 % 
C8-C9 25.3 % 
C9-C10 10.3 % 
C10-C11 2.4 % 
C11-C12 0.2 % 
C12-C14 0.0 % 
C14+ 0.3 % 

3 



Results for sample: SVE-3 

Date collected: 8/15/96 Date received: 8/19/96 
Date extracted: NA Date analyzed: 8/19/96 
Client: Enron Operations Corp. 
Project Name: TWP-WT-1 HEAL #: 9608047-3 
Project Manager: George Robinson Sampled by: Sandy Sharp 
Matrix: Air 

Test: E P A 8015 Modified 

Compound Amount Units 

Gasoline Range 14,000 ug/L 

BFB (Surrogate) Recovery = 105% 
Dilution Factor = 100 

Hydrocarbon Ranges 
<C5 0.7 % 
C5-C6 16.9 % 
C6-C7 40.6 % 
C7-C8 32.0 % 
C8-C9 9.1 % 
C9-C10 0.7 % 
C10-C11 0.0 % 
C11-C12 0.0 % 
C12-C14 0.0 % 
C14+ 0.0 % 

4 



Results for sample: SVE-4 

Date collected: 8/15/96 Date received: 8/19/96 
Date extracted: NA Date analyzed: 8/19/96 
Client: Enron Operations Corp. 
Project Name: TWP-WT-1 HEAL #: 9608047-4 
Project Manager: George Robinson Sampled by: Sandy Sharp 
Matrix: Air 

Test: E P A 8015 Modified 

Compound Amount Units 

Gasoline Range 18,000 ug/L 

BFB (Surrogate) Recovery = 102% 
Dilution Factor = 100 

Hydrocarbon Ranges 
<C5 0.5 % 
C5-C6 12.6 % 
C6-C7 36.6 % 
C7-C8 34.6 % 
C8-C9 14.3 % 
C9-C10 1.3 % 
C10-C11 0.1 % 
C11-C12 0.0 % 
C12-C14 0.0 % 
C14+ 0.0 % 

5 



Results for sample: SVE-5 

Date collected: 8/15/96 Date received: 8/19/96 
Date extracted: NA Date analyzed: 8/19/96 
Client: Enron Operations Corp. 
Project Name: TWP-WT-1 HEAL #: 9608047-5 
Project Manager: George Robinson Sampled by: Sandy Sharp 
Matrix: Air 

Test: E P A 8015 Modified 

Compound Amount Units 

Gasoline Range 16,000 ug/L 

BFB (Surrogate) Recovery = 105% 
Dilution Factor = 100 

Hydrocarbon Ranges 
<C5 0.4 % 
C5-C6 16.7 % 
C6-C7 36.1 % 
C7-C8 30.6 % 
C8-C9 13.8 % 
C9-C10 2.3 % 
C10-C11 0.1 % 
C11-C12 0.0 % 
C12-C14 0.0 % 
C14+ 0.0 % 

6 



^ ) Results for sample: SVE-6 ^ ) 

Date collected: 8/15/96 Date received: 8/19/96 
Date extracted: NA Date analyzed: 8/19/96 
Client: Enron Operations Corp. 
Project Name: TWP-WT-1 HEAL #: 9608047-6 
Project Manager: George Robinson Sampled by: Sandy Sharp 
Matrix: Air 

Test: E P A 8015 Modified 

Compound Amount Units 

Gasoline Range 4,100 ug/L 

BFB (Surrogate) Recovery = 103% 
Dilution Factor = 100 

Hydrocarbon Ranges 
<C5 0.0 % 
C5-C6 13.2 % 
C6-C7 25.5 % 
C7-C8 23.2 % 
C8-C9 29.4 % 
C9-C10 8.5 % 
C10-C11 0.2 % 
C11-C12 0.0 % 
C12-C14 0.0 % 
C14+ 0.0 % 

7 



Results for sample: SVE-7 

Date collected: 8/15/96 Date received: 8/19/96 
Date extracted: NA Date analyzed: 8/19/96 
Client: Enron Operations Corp. 
Project Name: TWP-WT-1 HEAL#: 9608047-7 
Project Manager: George Robinson Sampled by: Sandy Sharp 
Matrix: Air 

Test: E P A 8015 Modified 

Compound Amount Units 

Gasoline Range 1,400 ug/L 

BFB (Surrogate) Recovery = 109% 
Dilution Factor = 25 

Hydrocarbon Ranges 
<C5 0.5 % 
C5-C6 2.4 % 
C6-C7 13.6 % 
C7-C8 33.0 % 
C8-C9 35.0 % 
C9-C10 14.8 % 
C10-C11 0.5 % 
C11-C12 0.0 % 
C12-C14 0.2 % 
C14+ 0.0 % 

8 



Results for sample: SVE-8 

Date collected: 8/15/96 
Date extracted: NA 
Client: Enron Operations Corp. 
Project Name: TWP-WT-1 
Project Manager: George Robinson 
Matrix: Air 

Date received: 8/19/96 
Date analyzed: 8/19/96 

HEAL #: 9608047-8 
Sampled by: Sandy Sharp 

Test: E P A 8015 Modified 

Compound Amount Units 

Gasoline Range 12,000 ug/L 

BFB (Surrogate) Recovery = 110% 
Dilution Factor = 100 

Hydrocarbon Ranges 
<C5 0.3 % 
C5-C6 23.9 % 
C6-C7 39.1 % 
C7-C8 25.7 % 
C8-C9 8.9 % 
C9-C10 1.9 % 
C10-C11 0.2 % 
C11-C12 0.0 % 
C12-C14 0.0 % 
C14+ 0.0 % 

9 



£ Results for sample: SVE-9 ^ 

Date collected: 8/15/96 Date received: 8/19/96 
Date extracted: NA Date analyzed: 8/19/96 
Client: Enron Operations Corp. 
Project Name: TWP-WT-1 HEAL #: 9608047-9 
Project Manager: George Robinson Sampled by: Sandy Sharp 
Matrix: Air 

Test: E P A 8015 Modified 

Compound Amount Units 

Gasoline Range 5,700 ug/L 

BFB (Surrogate) Recovery = 111% 
Dilution Factor = 100 

Hydrocarbon Ranges 
<C5 6.7 % 
C5-C6 18.2 % 
C6-C7 24.3 % 
C7-C8 31.0 % 
C8-C9 15.0 % 
C9-C10 4.2 % 
C10-C11 0.2 % 
C11-C12 0.1 % 
C12-C14 0.1 % 
C14+ 0.1 % 

10 



esuits for QC: Reagent Bla: 

Date extracted: NA 
Client: Enron Operations Corp. 
Project Name: TWP-WT-1 
Project Manager: George Robinson 
Matrix: Aqueous 

Date analyzed: 8/19/96 

HEAL #: RB8/19 
Sampled by: NA 

Test: EPA 8015 Modified 

Compound Amount Units 

Gasoline Range <0.05 PPM (mg/L) 

BFB (Surrogate) Recovery = 102 % 
Dilution Factor = 1 

11 



J Results for QC: f 
Blank Spike / Blank Spike Dup 

Date extracted: NA Date analyzed: 8/19/96 
Client: Enron Operations Corp. 
Project Name: TWP-WT-1 HEAL#: BS/BSD 8/19 
Project Manager: George Robinson 
Matrix: Aqueous Units: PPM (mg/L) 

Test: EPA 8015 Modified 

Sample Amount Blank BS 
Compound Result Added Spike BS % Dup BSD % RPD 

Gasoline O.05 0.50 0.49 98 0.48 96 2 

12 
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Semi-annual Report of Groundwater Remediation Activities 

Transwestern Pipeline Company 

WT-1 Compressor Station Dehy Area 

I . Groundwater Assessment & Monitoring Activities 

4th Ouarter 1995 and 1st Ouarter 1996 Groundwater Sampling Events 

Transwestern has completed two quarterly sampling events since obtaining approval from the NMOCD for 
Transwestern's proposed remediation plan. The 4th quarter 1995 sampling event was completed on November 21, 
1995 and the 1st quarter 1996 sampling event was completed on February 22, 1996. 

Prior to sampling, the depth to water, and the depth to hydrocarbon where phase separated hydrocarbon (PSH) was 
present, was detennined for each monitor well. Table 2 presents a summary of groundwater and PSH surface 
elevation information. A groundwater surface elevation map is included as Figure 2. 

Groundwater samples were collected from the four monitor wells which did not contain PSH. Groundwater samples 
were delivered to a lab for analysis by EPA Method 8020 for benzene, toluene, ethylbenzene, and xylenes (BTEX). 
Table 3 presents a summary of BTEX results. A BTEX distribution map for the February, 1996, sampling event is 
included as Figure 3. 

There were 9 gallons of purge water generated during the 4th quarter 1995 sampling event and 9.5 gallons during 
the 1st quarter 1996 sampling event. All purge water has been contained in approved DOT drums on the site. Based 
on the analytical results indicated in Table 3, the purge water can be expected to contain BTEX levels below the 
NMWQCC Standards. 

Results/Conclusions from Groundwater Sampling Events 

Occurrence and Direction of Groundwater Flow 

Water table elevations measured during the 1st quarter 1996 sampling event are indicated on Figure 2, attached. 
Consistent with previous sampling events, there is very little shallow ground water present just west of the 
hydrocarbon release area as indicated by the low level of ground water measured in monitor well MW-11. 

The apparent direction of groundwater flow is toward to north and is consistent with water table elevations 
previously measured at this site. 

Lateral Extent of Phase Separated Hydrocarbon 

The lateral extent of PSH is currently defined by the occurrence of PSH at the water table in monitor well MW-10 
and the absence of PSH in all other monitor wells and prior temporary groundwater sample points. The thickness of 
accumulated PSH in the monitor well MW-10 well casing was measured at 1.9 ft. in November 1995 and 1.67 ft. in 
February 1996. The recently installed SVE wells have not yet been checked for the presence of PSH. Based on the 
information currently available, the volume and lateral extent of PSH in the area appears to be relatively small. 

At this time, the presence of PSH does not appear to require a modification of the existing remediation plan due to 
the relatively limited lateral extent of PSH and the existing plan for soil vapor extraction from the nine SVE wells. 
However, during the next quarterly groundwater sampling event, each SVE well will be checked for the presence of 
PSH in order to confirm that the lateral extent is in fact very limited. 

Condition of Affected Groundwater 

The condition of affected groundwater at previously existing monitor wells has not changed significantly from 
previous sampling events as evidenced by the information presented in Table 3. The three monitor wells 
downgradient of the release area continue to yield groundwater samples that are non-detect for BTEX constituents. 

Semi-annual Report of Groundwater Remediation Activities 
Transwestern Pipeline Company WT-1 Compressor Station Dehy Area 

April 30, 1996 
Page 1 



The monitor well located about 200 feet south of the release area continues to yield samples that are near non-detect 
for BTEX constituents with a maximum detected concentration for benzene of 13 ppb. 

Downgradient Extent of Affected Groundwater 

As evidenced by the sample results for downgradient monitor wells MW-11, MW-12, and MW-13, the 
downgradient extent of affected groundwater appears to have been established. 

Planned Changes to the Groundwater Monitoring Program 

Disposal of Monitor Well Purge Water 

Due to the small volume of purge water expected to be generated during any sampling event (15 gallons maximum 
from four monitor wells) and BTEX levels expected to be below the NMWQCC Standards, TW will dispose of all 
purge water currently stored on-site and all future volumes of purge water generated during sampling activities by 
placing the water inside the secondary containment of the on-site condensate storage tank so that the water may 
evaporate. 

I I . Summary of Remediation Activities 

Remediation Activities Completed During 1995 

The following remediation activities were completed during 1995: 1) Transwestern prepared and obtained approval 
from the NMOCD for a groundwater remediation plan, 2) Transwestern prepared and submitted an air permit 
application to the NMED for emissions from the proposed remediation system, and 3) Transwestern installed nine 
SVE wells in accordance with the remediation pian. 

Installation of Nine Soil Vapor Extraction (SVE\ Wells 

In accordance with the remediation plan submitted to the NMOCD, during July 1995, nine SVE wells were installed 
in the immediate vicinity of the petroleum hydrocarbon release area. The location of the nine SVE wells is indicated 
on an attached figure, Figure 1, as SVE-1, SVE-2, SVE-3, SVE-4, SVE-5, SVE-6, SVE-7, SVE-8, and SVE-9. A 
summary of completion details for each of the nine SVE wells is included in Table 1. A copy of the field generated 
soil boring logs is included as Attachment #3. 

The primary objective of the nine SVE wells is the removal of residual petroleum hydrocarbons from the subsurface 
in the immediate vicinity of the former release area. A secondary objective of these wells is to provide for additional 
groundwater monitor points subsequent to the removal of residual hydrocarbons. 

Current Status of Remediation Activities 

Remediation activities, other than groundwater monitoring, are currently on hold pending approval of 
Transwestern's permit application for air emissions from the SVE system. Transwestern has been informed that, due 
to a backlog of work at the NMED Air Pollution Control Bureau, the permit application is not likely to be processed 
until the May/June 1996 timeframe. The remediation system will be placed in service as soon as practicable after 
obtaining the air permit. 

Remediation Activities Planned for 1996 

Transwestern anticipates implementation and startup of the SVE remediation system in late May or June, 1996. 
During preparation of the initial remediation plan, Transwestern anticipated that the SVE system would be operated 
for approximately eighteen months in order to achieve its objective. 

Semi-annual Report of Groundwater Remediation Activities 
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Table 3. Summary of Ground Water Analyses 
TW WT-1 Compressor Station Dehy Area 

Well 

NMWQCC Standard 

MW-9 

Sampling Date 

11/94 
11/95 
2/96 

Benzene 

10 

12 
4 
13 

BTEX Concentration - (ug/L) 

Toluene Ethylbenzene 

750 

<0.5 
3 
<2 

750 

<0.5 
<2 
<2 

Total Xylenes 

620 

<0.5 
11 
<2 

MW-10 11/94 
11/95 
2/96 

9000C" 
(a) 
(a) 

16000l"l 

(a) 
(a) 

620f) 
(a) 
(a) 

8500I") 
(a) 
(a) 

MW-11 11/94 
11/95 
2/96 

(c) 
<2 
<2 

(c) 
<2 
<2 

(c) 
<2 
<2 

(c) 
<2 
<2 

MW-12 11/94 
11/95 
2/96 

<0.5 
<2 
<2 

1.9 
<2 
<2 

<0.5 
<2 
<2 

3.1 
<2 
<2 

MW-13 11/94 
11/95 
2/96 

<0.5 
<2 
<2 

<0.5 
<2 
<2 

<0.5 
<2 
<2 

<0.5 
<2 
<2 

NOTES: 
(a) Phase separated hydrocarbon present 
(b) Sample analyzed at 25x dilution 
(c) Dry Wellbore 
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NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

Dallas Division 
1548 Valwood Parkway 
Suite 118 
Cairollton, TX 75006 
Tel: (214) 406-8100 
Fax: (214) 484-2969 

ANALYTICAL AND QUALITY CONTROL REPORT 

George Robinson 
ENRON CORPORATION 
Env. A f f a i r s , Rm 3 AC 3142 
P.O. Box 1188 
Houston, TX 77251 

11/30/1995 

NET Job Number: 95.08843 

Enclosed i s the Analytical and Quality Control report f o r the 
following samples.submitted t o the Dallas Division of NET, Inc. 
for analysis. Reproduce ion of t n i s aiiaiyticcil report i s 
permitted only i n i t s e n t i r e t y . 

Sample 
Number 

285430 
285431 
285432 
285433 

Sample Description 

MW-13 
MW-11 
MW-9 
MW-12 

Date 
Taken 

11/21/1995 
11/21/1995 
11/21/1995 
11/21/1995 

Date 
Received 

11/27/1995 
11/27/1995 
11/27/1995 
11/27/1995 

National Environmental Testing, Inc. c e r t i f i e s that the a n a l y t i c a l 
results contained herein apply only to the specif i c samples analyzed. 

Holding Times: A l l holding times were wi t h i n method c r i t e r i a . 

Method Blanks: A l l method blanks were wi t h i n q u a l i t y control 
c r i t e r i a . 

Instrument calibrations A l l calibrations were w i t h i n method q u a l i t y 
control c r i t e r i a . 

Analysis Comments: No Unusual Comments 

Project Manager 



cm ANALYTICAL REPORT 

George Robinson 11/30/1995 
ENRON CORPORATION Job No.: 95.08843 
Env. A f f a i r s , Rm 3 AC 3142 
P.O. Box 1188 Page: 2 
Houston, TX 77251 

Proj e c t Name: WTI STATION 

Date Received: 11/27/1995 

285430 MW-13 
Taken: 11/21/1995 14:24 

EPA 8020-AQ (Preserved) 
Benzene 
Ethylbenzene 
Toluene 
Xylenes, T o t a l 
SURR: a,a,a-TFT 

<2 ug/L 
<2 ug/L 
<2 ug/L 
<2 ug/L 
90 % Rec 

285431 MW-11 
Taken: 11/21/1995 14:45 

EPA 8020-AQ (Preserved) 
Benzene 
Ethylbenzene 
Toluene 
Xylenes, T o t a l 
SURR: a,a,a-TFT 

<2 ug/L 
<2 ug/L 
<2 ug/L 
<2 ug/L 
90 % Rec 

285432 MW-9 
Taken: 11/21/1995 15:40 

EPA 8020-AQ (Preserved) 
Benzene 4 ug/L 
Ethylbenzene <2 ug/L 
Toluene 3 ug/L 
Xylenes, T o t a l 11 ug/L 
SURR: a,a,a-TFT 88 % Rec 

285433 MW-12 
Taken: 11/21/1995 16:30 

EPA 8020-AQ (Preserved) 
Benzene 
Ethylbenzene 
Toluene 
Xylenes, T o t a l 
SURR: a,a,a-TFT 

<2 ug/L 
<2 ug/L 
<2 ug/L 
<2 ug/L 
94 % Rec 



cm. QUALITY CONTROL REPORT 
Continuing Calibration Verif icat ion 

(CCV) 

JOB NUMBER: 95.08843 
ccv 

PARAMETER ANALYST 
DATE 

ANALYZED METHOD 

CCV 

RESULT 

TRUE 

CONCENTRATION % REC. PLAC 

EPA 8020-AQ (Preserved) S-8020M 

Benzene tec 11/28/1995 S-8020M 21 20 .105 NA 
Ethylbenzene tec 11/28/1995 S-8020M 20 20 100 NA 
Toluene tee 11/28/1995 S-8020M 22 20 110 NA 
Xylenes, Total tec 11/28/1995 S-8020M 67 60 112 NA 
EPA 8020-AQ (Preserved) S-8020M 

Benzene tec 11/30/1995 S-8020M 19 20 95 NA 
Ethylbenzene tec 11/30/1995 S-8020M 19 20 95 NA 
Toluene tec 11/30/1995 S-8020M 20 20 100 NA 
Xylenes, Total tec 11/30/1995 S-8020M 64 60 107 NA 

Method References and Codes 

The Quality Control report i s generated on a batch basis. A l l information contained 

i n t h i s report i s for the analytical batch(es) i n which your sample(s) were analyzed. 

E-100 through 493: "Methods f o r Chemical Analysis of Water & Wastes", 

U.S. EPA, 600/4-79-020, rev. 1983. 

E-601 through 625: "Guidelines Establishing Test Procedures f o r the 

Analysis of Pollutants", U.S. EPA, 40CFR, Part 136, 

rev. 1990. 

S-1000 through 9999: "Test Methods for Evaluating Solid Waste", U.S. EPA 

SW-846, 3rd Edition, 1986. 

A: "Standard Methods f o r the Examination of Water and 

Wastewater", 16th Edition, APHA, 1985. 

SM: "Standard Methods f o r the Examination of Water and 

Wastewater", 18th Edition, APHA, 1992. 

D: ASTM Method 

M: Method has been modified 

Other Reference 



cm QUALITY CONTROL REPORT 
BLANKS 

JOB NUMBER: 95.08843 

DATE REPORTING 

PARAMETER ANALYZED BLANK UNITS LIMIT FLAG 

EPA 8020-AQ (Preserved) 

Benzene 11/28/1995 <2 ug/L 2 NA 

Ethylbenzene 11/28/1995 <2 ug/L 2 NA 

Toluene 11/28/1995 <2 ug/L 2 NA 

Xylenes, Total 11/28/1995 <2 ug/L 2 NA 

EPA 8020-AQ (Preserved) 

Benzene 11/30/1995 <2 ug/L 2 NA 

Ethylbenzene 11/30/1995 <2 ug/L 2 NA 

Toluene 11/30/1995 <2 ug/L 2 NA 

Xylenes, Total 11/30/1995 <2 ug/L 2 NA 

Advisory Control Limits f o r Blanks 

Metals/Wet Chemistry/Conventionals/GC - A l l compounds should be less than the Reporting Limit. 

GC/MS Semi-Volatiles - A l l compounds should be less than the Reporting Limit except for phthalates 

which should be less than 5 times the Reporting Limit. 

GC/MS Volatiles - Toluene, Methylene chloride, Acetone and Chloroform should be less than 5 times 

the Reporting Limit. A l l other v o l a t i l e compounds should be less than the 

Reporting Limit. 



cm, QUALITY CONTROL REPORT 
Laboratory Control Sample 

(LCS) 

JOB NUMBER: 95.08843 

PARAMETER 

LCS 

RESULT 

TRUE 

CONC. 

LCS 

% REC. FLAG 

EPA 8020-AQ (Preserved) 

Benzene 

Ethylbenzene 

Toluene 

Xylenes, Total 

21 

20 

22 

65 

20 

20 

20 

60 

105 

100 

110 

108 

Advisory Control Limits f o r LCS 

Inorganic Parameters - The LCS recovery should be 80-120%. 



QUALITY CONTROL REPORT 
Matrix Spike / Matrix Spike Duplicate 

(MS / MSD) 

JOB NUMBER: 95.08843 

PARAMETER 

SAMPLE 

RESULT 
MS 

RESULT 

MSD 

RESULT 

SPIKE 

AMOUNT 

MS 

% REC. 

MSD 

% REC. 

MS/MSD 

RPD FLAG 

EPA 8020-AQ (Preserved) 

Benzene 

Ethylbenzene 

Toluene 

Xylenes, Total 

6 

<2 

2 

2 

25 

18 

21 

65 

29 

21 

25 

76 

20 

20 

20 

60 

95 

90 

95 

105 

115 

105 

115 

123 

19 

15 

19 

16 

Advisory Control Limits for MS/MSDs 

Inorganic Parameters - The spike recovery should be 75-125% i f the spike amount value i s greater than or equal to one 

fourth of the sample result value. The RPD fo r the MS/MSD should be less than 20. 

NOTE: Matrix Spike Samples may not be samples from t h i s job. 
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Semi-annual Report of Groundwater Remediation Activities 

Transwestern Pipeline Company 
WT-1 Compressor Station Dehy Area 

Attachment #2 

Lab Reports for February 1996 
Groundwater Sampling Events 



NET NATIONAL 
ENVIRONMENTAL 

|® TESTING, INC. 

Dallas Division 
1548 Valwood Parkway 
Suite 118 
Carrollton, TX 75006 

Tel: (214) 406-8100 
Fax: (214) 484-2969 

ANALYTICAL AND QUALITY CONTROL REPORT 

George Robinson 
ENRON CORPORATION 
Env. A f f a i r s , Rm 3 
P.O. Box 1188 
Houston, TX 77251 

AC 3142 
03/04/1996 

NET Job Number: 96.01433 

Enclosed i s the A n a l y t i c a l and Q u a l i t y Control r e p o r t f o r the 
f o l l o w i n g samples submitted t o the Dallas D i v i s i o n of NET, Inc. 
f o r a n a l y s i s . Reproduction of t h i s a n a l y t i c a l r e p o r t i s 
per m i t t e d o n l y i n i t s e n t i r e t y . 

Sample 
Number Sample D e s c r i p t i o n 

295905 MW-9 
295906 MW-13 
295907 MW-11 
295908 MW-12 

Date 
Taken 

02/22/1996 
02/22/1996 
02/22/1996 
02/22/1996 

Date 
Received 

02/26/1996 
02/26/1996 
02/26/1996 
02/26/1996 

"National Environmental Testing, Inc. c e r t i f i e s t h a t the a n a l y t i c a l 
r e s u l t s contained herein apply only t o the s p e c i f i c samples analyzed. 

Holding Times: A l l h o l d i n g times were w i t h i n method c r i t e r i a . 

Method Blanks: A l l method blanks were w i t h i n q u a l i t y c o n t r o l 
c r i t e r i a . 

Instrument c a l i b r a t i o n : A l l c a l i b r a t i o n s were w i t h i n method q u a l i t y 
c o n t r o l c r i t e r i a . 

A nalysis Comments: No Unusual Commen 

•J''"T KnfH.QT'*" on 
Project Manager 



cm ANALYTICAL REPORT 

George Robinson 03/04/1996 
ENRON CORPORATION Job No.: 96.01433 
Env. A f f a i r s , Rm 3 AC 3142 
P.O. Box 1188 Page: 2 
Houston, TX 77251 

Project Name: TWP-WT-1 COMPRESSOR STATION 

Date Received: 02/26/1996 

295905 MW-9 
Taken: 02/22/1996 15:30 

EPA-8020 AQ (PRESERVED) 
Benzene 13 ug/L 
Ethylbenzene <2 ug/L 
Toluene <2 ug/L 
Xylenes, T o t a l <2 ug/L 
SURR: a,a,a-TFT 104 % Rec 

295906 MW-13 
Taken: 02/22/1996 12:10 

EPA-8020 AQ (PRESERVED) 
Benzene <2 ug/L 
Ethylbenzene <2 ug/L 
Toluene <2 ug/L 
Xylenes, T o t a l <2 ug/L 
SURR: a,a,a-TFT 79 % Rec 

295907 MW-11 
Taken: 02/22/1996 11:55 

EPA-8020 AQ (PRESERVED) 
Benzene <2 ug/L 
Ethylbenzene <2 ug/L 
Toluene <2 ug/L 
Xylenes, T o t a l <2 ug/L 
SURR: a,a,a-TFT 95 % Rec 

295908 MW-12 
Taken: 02/22/1996 13:55 

EPA-8020 AQ (PRESERVED) 
Benzene <2 ug/L 
Ethylbenzene <2 ug/L 
Toluene <2 ug/L 
Xylenes, T o t a l <2 ug/L 
SURR: a,a,a-TFT 92 % Rec 



cm QUALITY CONTROL REPORT 
Continuing C a l i b r a t i o n V e r i f i c a t i o n 

(CCV) 

JOB NUMBER: 96.01433 
ccv 

DATE CCV TRUE 

PARAMETER ANALYST ANALYZED METHOD RESULT CONCENTRATION % REC. FLAG 

EPA-8020 AQ (PRESERVED) S-8020M 

Benzene bgm 02/29/1996 S-8020M 20 20 100 NA 

Ethylbenzene bgm 02/29/1996 S-8020M 22 20 110 NA 

Toluene bgm 02/29/1996 S-8020M 20 20 100 NA 

Xylenes, T o t a l bgm 02/29/1996 S-8020M 66 60 110 NA 

EPA-8020 AQ (PRESERVED) S-8020M 

Benzene bgm 03/01/1996 S-8020M 20 20 100 NA 

Ethylbenzene bgm 03/01/1996 S-8020M 22 20 110 NA 

Toluene bgm 03/01/1996 S-8020M 21 20 105 NA 

Xylenes, T o t a l bgm 03/01/1996 S-8020M 67 60 112 NA 

EPA-8020 AQ (PRESERVED) S-8020M 

Benzene bgm 03/04/1996 S-8020M 16 20 80 NA 

Ethylbenzene bgm 03/04/1996 S-8020M 18 20 90 NA 

Toluene bgm 03/04/1996 S-8020M 16 20 80 NA 

Xylenes, T o t a l bgm 03/04/1996 S-8020M 56 60 93 NA 

Method References and Codes 

The Quality Control report i s generated on a batch basis. A l l information contained 

i n t h i s report i s for the analytical batch(es) i n which your sample(s) were analyzed. 

E-100 through 493: "Methods for Chemical Analysis of Water & Wastes", 

U.S. EPA, 600/4-79-020, rev. 1983. 

E-601 through 625: "Guidelines Establishing Test Procedures for the 

Analysis of Pollutants", U.S. EPA, 40CFR, Part 136, 

rev. 1990. 

S-1000 through 9999: "Test Methods for Evaluating Solid Waste", U.S. EPA 

SW-846, 3rd Edition, 1986. 

A: "Standard Methods for the Examination of Water and 

Wastewater", 16th Edition, APHA, 1985. 

SM: "Standard Methods for the Examination of Water and 

Wastewater", 18th Edition, APHA, 1992. 

D: ASTM Method 

M: Method has been modified 

Other Reference 



cm QUALITY CONTROL REPORT 
BLANKS 

JOB NUMBER: 96.01433 

DATE REPORTING 

PARAMETER ANALYZED BLANK UNITS LIMIT FLAG 

EPA-8020 AQ (PRESERVED) 

Benzene 02/29/1996 <2 ug/L 2 NA 

Ethylbenzene 02/29/1996 <2 ug/L 2 NA 

Toluene 02/29/1996 <2 ug/L 2 NA 

Xylenes, Total 02/29/1996 <2 ug/L 2 NA 

Advisory Control Limits for Blanks 

Metals/Wet Chemistry/Conventionals/GC - A l l compounds should be less than the Reporting Limit. 

GC/MS Semi-Volatiles - A l l compounds should be less than the Reporting Limit except for phthalates 
which should be less than 5 times the Reporting Limit. 

GC/MS Volatiles - Toluene, Methylene chloride, Acetone and Chloroform should be less than 5 times 

the Reporting Limit. A l l other v o l a t i l e compounds should be less than the 

Reporting Limit. 



cm QUALITY CONTROL REPORT 
L a b o r a t o r y C o n t r o l Sample 

(LCS) 

JOB NUMBER: 96.01433 

PARAMETER 

LCS 

RESULT 

TRUE 

CONC. 

LCS 

% REC. FLAG 

EPA-8020 AQ (PRESERVED) 

Benzene 

Ethylbenzene 

Toluene 

Xylenes, Total 

21 

22 

19 

65 

20 

20 

20 

60 

105 

110 

95 

108 

Advisory Control Limits for LCS 

Inorganic Parameters - The LCS recovery should be 80-120%. 



cm QUALITY CONTROL REPORT 
Matrix Spike / Matrix Spike Duplicate 

(MS / MSD) 

JOB NUMBER: 96 .01433 

SAMPLE MS MSD SPIKE MS MSD MS/MSD 

PARAMETER RESULT RESULT RESULT AMOUNT % REC. * REC. RPD 

EPA-8020 AQ (PRESERVED) 

Benzene <2 16 18 20 80 90 12 

Ethylbenzene <2 17 20 20 85 100 16 

Toluene <2 16 19 20 80 95 17 

Xylenes, T o t a l <2 53 62 60 88 103 16 

FLAG 

Advisory Control Limits for MS/MSDs 

Inorganic Parameters - The spike recovery should be 75-125% i f the spike amount value i s greater than or equal to one 

fourth of the sample result value. The RPD for the MS/MSD should be less than 20. 

NOTE: Matrix Spike Samples may not be samples from this job. 



o 
d 
a; 

g 
uJ 

r> a 

o o-

ff 
f l 5 a 

£ E . £ £ 2 

8 
2* ,1-

< UJ I>-UJ UJ | a: z -> -> 
5 Q o O o 
O Q X CC QC 

o < o_ o_ a. 

00 — 
5" 

..U3H10 

eONH 

HO BN . 

dWOO 

.avHO 

q 
cil 

C . 

8 
\ 



Semi-annual Report of Groundwater Remediation Activities 

Transwestern Pipeline Company 
WT-1 Compressor Station Dehy Area 

Attachment #3 

Boring Logs for the SVE Soil Borings 
Drilled During October 1995 



DANIEL B. STEPHENS & ASSOCIATES, INC. Boring Log 

Page_l_ _of 

Site 
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Drilling Method 
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Device 

Sample 
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DANIEL B. STEPHENS & ASSOCIATES, INC. Boring Log 

Page 
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Location Map 
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Location Map 
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DANIEL B. STEPHENS & ASSOCIATES, INC. Boring Log 

Page / of 1^ 
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Device 

Sample 
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DANIEL B. STEPHENS & ASSOCIATES, INC. Boring Log 
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DANIEL B. STEPHENS & ASSOCIATES, INC. Boring Log 

Page "2— of ~Z— 

Site tfptytJ UJT—I 
Location Map 

Logged by ^ / Client/Project# L j J 

Location Map 

Boring Number ^ \ J ^ 3 Drilling Co. I^A--£)C?J7 

Location Map 

Dnlling Method £ fyrr Drill Big ) iJtr^&y^tyOg^ 

Location Map 

Date Started (D f J / f£> Date Completed }C>f £ 

Location Map 

reading 
Blow 

Counts 
Sampling 

Device 
Sample 

Recoveiy 
Sample 
Interval 

Sample 
Number 

USCS 
Symbol 

<U W-st> 

aft 

Depth 
Ufl 

Soil Description/Remarks 

Soil type, color, texture, grain size, sorting, roundness, plasticity, consistency, moisture content 

55-

DBS&A Form No. 080 3/92 



DANIEL B. STEPHENS & ASSOCIATES, INC. Boring Log 

Page ) of 

Site 

Logged by C x f l I^H pr 

Boring Number ^X?&~~ —Aj 

Drilling Method 
R.VT/ 

Date Started 

Client/Project # 

Drilling Co. 

Drill Rio / ^ K-PrVD 

Date Completed I >t I (IS 

Location Map 

-F^cs~ 

"pjtj^iD 
"Reading 

Blow 
Counts 

Sampling 
Device 

Sample 
Recovery 

Sample 
Interval 

Sample 
Number 

USCS 
Symbol 

J, ... / 
7 

i 
// 

>> 
// 

)> 

/) /) 

t ( t ( 

)l 

6HhQ. 
ll 

6HhQ. 
ll 

(rfif>£> 

i 

Depth 
(feet) 

Soil Description/Remarks 

Soil type, color, texture, grain size, sorting, roundness, plasticity, consistency, moisture content 

5 
C 6 m 7/Z to*) ejP°n C^Qi^ffTV **/ % JfrJO 
rnt>€>&7W7V!£V cp^pisi/opf TWj fifty 

1,0-ffft 5H-t->0 SAPC Wto 'rif^ ^/fJtr- TP 

i$ -

Z9 

$&>pi4ft M'<^L> CltR. 5/H legs ot ffPe- r*> 

3»-

35-

H5 

jtrPP $TP-Uer fFriy- RiriMijfr &k(XVJJ C/o * S/</ 
rivr To n ^ f ) noo j>o±rtt 3i/$/^wi/^ 

pfL7 

DBS&A Form No. 080 3/92 



DANIEL B. STEPHENS & ASSOCIATES, INC. Boring Log 

Page 2 ^ of 

Site (^pf(D\^ Uy>T — / 
Location Map 

! 

Logged by £ f p)S^J /rfJ ClientProject* *j Z^'^p J 

Location Map 

! 

Boring Number g — ^ Drilling Co. ^ftDt?^? 

Location Map 

! DriNing Method fflfo^ Drill Rig / 7 # > 7 5 

Location Map 

! 

Date Started {&• / jfc / \ $ ftft/fy Date Completed /#^/ £ / 

Location Map 

! 

"HeSding 
Blow 

Counts 

write* 

Sampling 
Device 

Sample 
Recovery 

Sample 
Interval 

Sample 
Number 

USCS 
Symbol 

Depth Soil Description/Remarks 
Soil type, color, texture, grain size, sorting, roundness, plasticity, consistency, moisture content 

IB nm. >56-
• fih>tr TV f^iPtr o^Aj foots y ztfi'T^zZ) 

WWishfcye AHJ 

DBS&A Form No. 080 3/92 



DANIEL B. STEPHENS & ASSOCIATES, INC. Boring Log 

Paoe { of 

Location Map Tf^rTs 

ft ® v : 

site IgfVflDp v^^T T&%P& ) 
Logged by ^ p/ ^y^frtJ 

Boring Number £~ ^ 

Drilling Method % ^ f P r / ^ : y 

Date Started J ffi jU f^C^lPfj/jS' D a t e C°"P'eted }Q I f < j <^ 

reading 

Client/Project # -7^ \ 

Drilling Co. IfrWI^P 

Drill Rio I V H T f t y V U ^ R f r P V DnllR«g 77^ 7 5 ^ 

Blow 
Counts 

Sampling 
Device 

Sample 
Recovery 

Sample 
Interval 

Sample 
Number 

USCS 
Symbol 

Depth 
(feet) 

Soil Description/Remarks 

Soil type, color, texture, grain size, sorting, roundness, plasticity, consistency, moisture content 

\S 

5,lp 

mi 

mt 

>l 

'( 

1( 

/ i 

<ms> 

•V 

l3~ 

15 

25-

3*>-

3WPY "Wt^w^C0**0**)) Pfr^YWWdJ&if 
&t»vV(l tYlS/ifkcd H>°re> *d/Jo 6o% cfiK»»tJKT&' 

r*rt> fig. WITLL- J&AZVSK A i>ui>0/rt>. fr£... 

3,0. eft £A-fi bd*JMf~ f^jt^e^TO 

5 \f» fWWV*FG> 6~K. Mob; oSv£0*sr£>/>**7*^y 

pfi-Y Q&°?t> SfyPO / -a.o<Yp c/^sd^ffrv^ S 
J / ^ r * ^ . . . , . . - ^ ~ — T - . , . . 

fa * V/6 HQA V, ftPr jp MIFD fi*. ffpo j>d<Ff?l) 

C J h > * Q H D f i r r r * i _P*-Y t f » % J f i r V O o f r t e / r t H f -

J v&frpe-iSUhf^ ^ j £r?v> pt-Ly Cfitjbjt WftTZ. 0 
ox>r_ y 

sfinr- *j'tutor i»y fiMir v, FnJv-c^ u, 

35-
i/, fi*>r~ rp >Fivr vjiru^£&A.rr2>, SUApbrJUA*-5> 

^/ P f h V TO P e t t i e r J»47Tr~G , ^ 

swc frvvtr DPrKit furoottp. enpuJ^Yio 

6^Kj $rZDU0W ct/ufipisl OfYT^h,'*>f>r'iVP 

DBS&A Form No. 080 3/92 



DANIEL B. STEPHENS & ASSOCIATES, INC. Boring Log 

Page 2~Q\ 

Site iFWUPfJ (sj-r i 
Location Map 

J 

Logged by ^ PtkM,fr^ Client/Project # ^ J 

Location Map 

J 
Boring Number ^ ^ g Drilling Co. gy^D 

Location Map 

J Drilling Method Drill Rig 7:/^ —TfflS^ 

Location Map 

J 
Date Started / \C, Date Completed $ ^ ( , / 

Location Map 

J 
PID/FID 
Reading 

Blow 
Counts 

Sampling 
Device 

Sample 
Recoveiy 

Sample 
Interval 

Sample 
Number 

USCS 
Symbol 

Depth Soil Description/Remarks 
Soil type, color, texture, grain size, sorting, roundness, plasticity, consistency, moisture content 

S3-
55-

sFtm* rri H-mv* BUT ur*5 J>r/^fK)^D 

IQ1I 
S3-
55-

sFtm* rri H-mv* BUT ur*5 J>r/^fK)^D 

iv fi 

S3-
55-

. . «^rr".i—v .y ./?. . ^f. . . . / n ."3 . . jT. 

/ 

S3-
55-

TA T ubx5 PrT S3 ' 

S3-
55-
S3-
55-
S3-
55-
S3-
55-
S3-
55-
S3-
55-
S3-
55-
S3-
55-
S3-
55-
S3-
55-
S3-
55-
S3-
55-
S3-
55-
S3-
55-
S3-
55-
S3-
55-

7 

DBS&A Form No. 080 3/92 



DANIEL B. STEPHENS & ASSOCIATES, INC. Boring Log 

Page. of 

Date Started ^ / ^ / 

Site 

Logged by ^ P / ^ H f V P 

Boring Number \J 

Dril.ingMethod % % f ^ ^ Y 

Client/Project # l-/2-"3 J 

Drilling Co. 

Dri.i ^ K £ * * « * r 

Date Completed / 

Location Map ($> ft*-> ~l2^ 

0 

fad ing 
Blow 

Counts 
Sampling 

Device 
Sample 

Recovery 
Sample 
Interval 

Sample 
Number 

USCS 
Symbol 

Depth 
(feet) 

Soil Description/Remarks 

Soil type, color, texture, grain size, sorting, roundness, plasticity, consistency, moisture content 

OA 

Oil 

0,5 

&VrC 

WW) 

n 

n 

v 

1-/0-

5 
fciRjfd^o?, fori von cM&tpprref 
RevtJt>b?£> ef^j*)t>Q c6**&MDAT&Dj P*jy 

pe>0KL-Y j>OKf 

*6-
I &v3£ t>0 tit>&£)' G-^/i , Hole 

3»-

UoR 5/fPp.KJ V p?ytr- ro totv ^ PPBQ^Y 
5> 4 rtro. Jv£PipO AJio&i) nS^iO 'tin D CB v3bo/&ftix& 

3W>&ZT&^Vj P>t>0fH*rT/f RjrVD&ft- £>Ho\DU) 

5frPb JrO*"^) ^PO^fVTTr^L^z&^t- &4i"Oio 

£>ffi TV&s $°<£> Pe*PQr%. £?iii> Pt-"? 

Is? Form No. 080 3/92 



DANIEL B. STEPHENS & ASSOCIATES, INC. Boring Log 

Page 3— of 2— 

Site ^N&fiP WT~~I 
Location Map 

5 
Logged by ^ Plfafr/frrJ Client/Project # r̂y <^_"^ y 

Location Map 

5 Boring Number ^ \J |£ Drilling Co. ^ ^ ^ r ^ 

Location Map 

5 Drilling Method Drill Rig^/* HT15^ 

Location Map 

5 
Date Started / ^ / ^ f a ^ y Date Completed ^ /? ^ ^ ^ ^ 

Location Map 

5 
"Reading 

Blow 
Counts 

Sampling 
Device 

Sample 
Recovery 

Sample 
Interval 

Sample 
Number 

USCS 
Symbol 

/ 'S 

a. 
» / 'S 

a. 
/ 'S 

a. 
<r»TT)k 

Soil type, color, texture, grain size, sorting, roundness, plasticity, consistency, moisture content 

55-

DBS&A Form No. 080 3/92 



DANIEL B. STEPHENS & ASSOCIATES, INC. Boring Log 

Page / of 

Site 

Logged by £ ( ftirP^frlJ 

Boring Number ^ \ ) ^ ~ -— 

Dnlling Method ^ ^ y ' M o m Rig t > > f i j * J ^ f f P Z * 

Date Started 

fip/FID 
leading 

7 l l 

7vV 

•tH-

6A 

Blow 
Counts 

if 

Sampling 
Device 

Sample 
Recovery 

WA 
11 

t I 

/ / 

Sample 
Interval 

Client/Project # 

Drilling Co. 

Date Completed / / / ^ f 

Sample 
Number 

USCS 
Symbol 

V 

Depth 
(feet) 

1$ • 

22) -

30-

! >." "'7-

Soil Description/Remarks 
Soil type, color, texture, grain size, sorting, roundness, plasticity, consistency, moisture content 

pay 

FftDfT \P<?M^ 5'ftTiTZ?} J 

(St* 6/1 RCIQ \J, ffPthrv rrttrv POORLY 
^OUT&D. eofrk^ovtiFib fcpfap>$ qPif. 

PIPO.. c-PtSJe *-e P P-TPn5. jOjs^f J^J ^<y_ 
ffrh>PJTVf->er. A, ppimftrhr £>P2><0 k) 
(K>**/(>KW i>t pfPlT TO / = / ^ ^ - ^ /vp*) 
6 OPS^O) go Q KP° Ptieti Y? MVV0&/b £^ 

ffirVtilTPfP&rPPrur *i£?vo&H- QKPOOP foKSH fetc) 

P&Y 
^ t > fro *^F7 PMYtf/r *#z> //" A t/z- pcK) 

c0tsfPW0/at-T2r&> PPm(° ^ 

vj ftpr rp p=/Per~ ^ . . pi oe> ^p/^rt^-iQ y 

Re^f&ip-D Y-p. ffTZDV^r CP ^PPWA-Tirr> 

jp^Y 
DBS&A Form No. 080 3/92 



DANIEL B. STEPHENS & ASSOCIATES, INC. Boring Log 

Page ^~of 2— 

Site ^VdT>K^> lO T 
Logged by £ P/A^Mf^lO 

Boring Number 

^ 
Drilling Method^ fcpTftfCf »rT 

Date Started 

Client/Project # 

Drilling Co. 

Drill Rig 

Date Completed ) £ > / & / f < j ~ " 

Location Map 

J 

PID/FID 
Reading 
tn i f 

Blow 
Counts 

Sampling 
Device 

Sample 
Recovery 

Sample 
Interval 

Sample 
Number 

USCS 
Symbol 

°i -? 
hi—. 

Depth Soil Description/Remarks 

Soil type, color, texture, grain size, sorting, roundness, plasticity, consistency, moisture content 

.CrifflT.. .PW.P 

RD*>K>IP> &X) pr/^y 3mt CP ^6UfO/^TPP 

DBS&A Form No. 080 3/92 

i 



DANIEL B. STEPHENS & ASSOCIATES, INC. Boring Log 

Page ( oi 

Reading 

Loggedby r . f / ^ A i / t ^ 

Boring Number^^l fi 

Dril.ing Method 

Date Started f f i / ^ / £j^ 

Client/Project* ^ I 

Drilling Co. g^p/Ty 

9 U±J5^L 
Date Completed / 0 ^ (> / ^ 

Location,.. 

PPtrpy-

Blow 
Counts 

Sampling 
Device 

Sample 
Recoveiy 

Sample 
Interval 

Sample 
Number 

USCS 
Symbol 

Depth 
(leet) 

Soil Description/Remarks 
Soil typ*. color, texture, grain size, sorting, roundness, plasticity, consistency, moisture content 

o*3-

AS-

•/,7 

h 

hi 

it 

n 

>1 

il 

n 

if 

COTTh 

l^2P 

a 
_r -

so

ts-

68Pi> '<fpf«ipjr fb "fifo fit,'/* «i 'WK 
,|yR7/^/^K) *f9% je^io i/J SS7p cM&iuKrf~~ 

&&e¥T~viPrtVfr W K ^ ^ / i ? -7/n-PcfC) 

ftpjvportO <rJL. MOD 1 cj^bDuopff&rQ p/Ly -J 

\SPAY P/M?- 7? rt>oni,y &onre™\ 

19Yo f*vp it? ^5n0 cprPCWP^ fo#T*i)l' 

kS/H RCrKj u, f^/Ver rz> *ip*z>, ^K, ppfiR^r 
W fZjTrvy • KPVVp-f?) • P^j•' PW& £*P>S0-pW?r7Fa 

0 

6?rVK> 5TVP>&r' Pt» DtmPrT&~ P trVPIJip ffPtoJP 

s 
earnF.. 

4ir 

levppisltfrTVP) W PfPT~ 

DBS&A Form No. 080 3/92 



DANIEL B. STEPHENS & ASSOCIATES, INC. Boring Log 

Page. 

-Reading 

Site 

Logged by Q{ P f*V 

Boring Number ^ \ J ^ 

Drilling Method 

Date Started 

Client/Project* I 

Drilling Co. j f j ^ r ^ ^ 3 

DnllRig' T~t±L~7S<-" 

Date Completed }C>li. / f 

Location Map 

fir P f r ^ 

Blow 
Counts 

Sampling 
Device 

Sample 
Recovery 

Sample 
Interval 

Sample 
Number 

USCS 
Symbol 

Depth Soil Description/Remarks 

Soil type, color, texture, grain size, sorting, roundness, plasticity, consistency, moisture content 

fh9> 

Hi\ 

KQ.C Mjr.A 

DBS&A Form No 080 3/92 



DANIEL B. STEPHENS & ASSOCIATES, INC. Boring Log 
Page ^ of 

site i^fj&oiJ 

Logged by C, frti Client/Project # ^ J 

Boring Number ^ \J ̂  *7 Drilling Co. J ^ O ^ ^ ) 

fri ft, k^r^fLj 
Dnlling Method fc l/g" lb PJ DnllR.g -ftf l f j U i 

Date Started )V J £ j ^ Cf Date Completed j() ^ £ / ^ ^ ) 

Location Map 

* / r 
SUPS' 

^ 7 ^ 

Blow 
Counts 

Sampling 
Device 

Sample 
Recovery 

Sample 
Interval 

Sample 
Number 

USCS 
Symbol 

Depth 
(feet) 

Soil Description/Remarks 
Soil type, color, texture, gram size, sorting, roundness, plasticity, consistency, moisture content 

4A 

Z-6 

3 „ l 

5 -
d v s y * / v . £.s.'r>.?/*i£,'*j*rir~.. 

IT 

-fas
ti-

is/ (tn>J>pest> P-P.j h\oo cu>Pjt>Z/tyrr&*8j pfL^ 

CM* 

TD -

26 

M*ltr- hi G-toDVffr- OHLY 3 Uf^-p^Y 0P4/<P7^ 
! u cfipo i\ fyUT- pP~p ft.6%. 

' Fj.tHT...7?....CP.fY0.. .i ???*L:Y.TW 

3o -

'PC 'irb ts^i ,' ZTA. toAc-, 
p*YL J 

6* 

£i>e>pz>\?tPGp?z> O>A\ • srvP ct>*>$*$•/PATHS 
noipTy sen.tr- Qirpf cf^ js/c-Tsr, pp-€r <rp_jS, 

vy FfiPf^ TV fr*:., ^ ^ . ^^.VYG.. ' 
6t>6 Ppc^£>iP~P 

) 

OBS&A Form No. 080 3/92 



DANIEL B. STEPHENS & ASSOCIATES, INC. Boring Log 

Page 3~~a\ "2_ 

Location Map 

Logged by £ } Pf^/^l jf^P Client/Project* Lj j 

Boring Number ^ £~ ^ Drilling Co. £rrXQ t?Jz? 

Drill Rig ^ ^ ^ ^ ^ W 

Date Started / 0 j ^ / ' Date Completed /£> { ^ ^~ 

"Readir leading 
Blow 

Counts 
Sampling 
Device 

Sample 
Recovery 

Sample 
Interval 

Sample 
Number 

USCS 
Symbol 

Depth 

\$9-
Soil Description/Remarks 

Soil type, color, texture, grain siz«, sorting, roundness, plasticity, consistency, moisture content 

1$ 

3;T 

OBS&A Fomi No. 080 3/92 





1 DANIEL B. STEPHENS & ASSOCIATES, INC. 

— •—• 
ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

PHASE II ASSESSMENT 

FORMER ENGINE ROOM DRAIN AND FILTER PIT AREA 

WT-1 COMPRESSOR STATION 

Prepared for 

ENRON Operations Corp. 

Environmental Affairs Department 

Houston. Texas 

November 8, 1995 

6020 ACADEMY NE • SUITE 100 • ALBUQUERQUE, NM 87109 • (505) 822-9400 



DANIEL B. STEPHENS & ASSOCIATES, INC. 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

TABLE OF CONTENTS 

Section Page 

EXECUTIVE SUMMARY . iii 

1. INTRODUCTION 1 

2. SITE BACKGROUND 3 
2.1 Regional Hydrogeologic Framework 3 
2.2 Previous Environmental Investigations 3 

3. SUBSURFACE INVESTIGATION 5 
3.1 Drilling and Sampling Procedures 5 

3.1.1 Soil Sampling 5 
3.1.2 Well Installation 6 
3.1.3 Ground-Water Sampling 6 

3.2 Waste Characterization 7 
3.3 Ground-Water Characterization 8 

4. CONCLUSIONS 10 

REFERENCES 11 

J:V4230\P2-INVST.N9S\RNAL\PHII-RPT.N95 i 



DANIEL B. STEPHENS & ASSOCIATES, INC. 
ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

LIST OF FIGURES 

Figure 

1 Site Map 

2 Former Engine Room Drain and Filter Pit Area 

3 Potentiometric Surface, September - October 1995 

4 Distribution of BTEX in Ground Water, September 1995 

5 Distribution of Selected Halogenated VOCs in Ground Water, September 1995 

LIST OF TABLES 

Table 

1 Monitor Well Locations and September 1995 Water Level Elevation Data 

2 Summary of Detected Compounds for Pit Soil Samples 

3 Summary of Detected Compounds for Ground-Water Samples 

LIST OF APPENDICES 

Appendix 

A Lithologic Logs and Well Completion Diagrams 

B Analytical Results 

J:\4230\P2-INVST.N9S\HNAL\PHII-RPT.N95 ii 



DANIEL B. STEPHENS & ASSOCIATES, INC. 
-—~~~~ ENVIRONMENTAL SCIENTISTS ANO ENGINEERS 

EXECUTIVE SUMMARY 

Daniel B. Stephens & Associates, Inc., was retained by ENRON Operations Corp. to conduct a 

Phase II assessment of soils and ground water underlying Transwestern Pipeline Company's 

WT-1 Compressor Station, located near Carlsbad, New Mexico. Previous environmental 

investigations have identified impacts to the soil and ground water underlying the former engine 

room drain and filter pits, located near the northern property boundary. Objectives of the Phase II 

investigation were to characterize the composition of the waste remaining in the former 

impoundments and to delineate the lateral and downgradient extent of impacts to the underlying 

perched ground water. The Phase II assessment was conducted during the period of 

September 11 through 14, 1995. 

The site is underlain by the Quaternary-age Mescalero caliche and Gatuna Formation and the 

Triassic-age Santa Rosa sandstone. Perched ground water is present within the Santa Rosa 

sandstone approximately 50 feet below ground surface. The saturated thickness of the perched 

system ranges from 0 to approximately 10 feet; locally, ground water flows north-northwest. The 

perched system is underlain by approximately 350 to 550 feet of very fine-grained sandstones, 

siltstones, and shales of the Permian-age Dewey Lake Red Beds. In general, potable ground 

water is not present in the region. 

During the course ofthe investigation, eight soil borings were drilled, monitor wells were installed 

within three of the borings, fluid levels were measured, and soil and ground-water samples were 

collected for laboratory analysis. Soil and ground-water samples were analyzed for select 

inorganic and organic constituents to determine if standards set by the U.S. Environmental 

Protection Agency (EPA), the New Mexico Oil Conservation Division, and/or the New Mexico 

Water Quality Control Commission (NMWQCC) were exceeded. 

Sample data indicate that waste within the impoundments consists primarily of petroleum 

hydrocarbons containing small quantities of volatile organic compounds (VOCs). Total petroleum 

hydrocarbon (TPH) concentrations range from 19,000 to 280,000 mg/kg for the analyzed waste. 

No detectable concentrations of semivolatile organic compounds or polychlorinated biphenyls 

were present in the analyzed waste. 
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With the exception of TPH, benzene, and total BTEX (benzene, toluene, ethylbenzene, and 

xylene), no regulatory standards or guidance are presently in place for soil contaminants in the 

State of New Mexico. VOC concentrations were compared to EPA-proposed soil screening 

guidance and risk-based concentration tables. Based on observed concentrations and proposed 

EPA screening guidance, the primary VOCs of concern within the engine room drain pit 

are 1,1-dichloroethene, methylene chloride, tetrachloroethene, toluene, and 1,1,1-trichloroethane. 

Only trichloroethene concentrations in samples collected from the filter pit exceed the proposed 

soil screening guidance. Sample concentrations for the 17 analyzed elements are within the 

range reported in the existing literature for background metals, with the exception of elevated 

selenium and zinc concentrations in the filter pit. 

The lateral extent of VOCs exceeding NMWQCC standards is bounded on-site by newly installed 

monitor wells MW-15 and MW-16 and downgradient by monitor well MW-14. Monitor well MW-14 

is located approximately 350 feet north of the property boundary. The VOCs exceeding 

NMWQCC standards in one or more locations are benzene, 1,1-dichloroethane, 

1,2-dichloroethane, 1,1 -dichloroethene, and methylene chloride. Phase-separated hydrocarbons 

appear to be limited to the area near on-site well MW-2, located near the former filter pit. The 

inorganic chemical analyses of ground water from the newly installed monitor wells show that the 

NMWQCC standard is exceeded for total dissolved solids, chloride, and sulfate. These 

concentrations are consistent with background concentrations as represented by monitor well 

MW-4, located upgradient of the pits. In addition, monitor well MW-15 exceeds the NMWQCC 

standard for nitrate. 
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1. INTRODUCTION 

ENRON Operations Corp. retained Daniel B. Stephens & Associates, Inc. (DBS&A), to conduct 

a Phase II assessment of soils and ground water underlying the northern portion of Transwestern 

Pipeline Company's (TPC's) WT-1 Compressor Station. The site is located approximately 

30 miles east of the city of Carlsbad, New Mexico, along U.S. Highway 62/180 (Figure 1). The 

former engine room drain and filter pits (engine room pits), located along the northern fenceline, 

are the subject of the Phase II assessment. Figure 2 provides the general layout near the 

engine room pits, showing the location of liquid storage areas, monitor wells, soil vapor extraction 

well, and soil borings. 

TPC has decommissioned the engine room pits by placing an impermeable cap over each pit, 

thereby eliminating direct infiltration of precipitation. However, previous environmental 

investigations have identified impacts to underlying soil and ground water resulting from former 

use of the impoundments (Metric Corporation, 1991; Brown & Root Environmental, 1993; DBS&A, 

1995). The objectives of this Phase II investigation were to characterize the composition of the 

wastes that remain in the engine room pits and the areal extent of ground-water impacts. 

The Phase II assessment was conducted during the period of September 11 through 14, 1995. 

DBS&A collected soil and ground-water samples for analysis of select inorganic and organic 

constituents to determine if standards set by the U.S. Environmental Protection Agency (EPA), 

the New Mexico Oil Conservation Division (OCD), and/or the New Mexico Water Quality Control 

Commission (NMWQCC) were exceeded. Specifically, the DBS&A Phase II assessment included 

the following work: 

• Five additional soil borings were advanced within the former impoundments for waste 

characterization. 

• Three monitor wells were installed for delineation of ground-water impacts. 

• Fluid levels were measured to develop an updated potentiometric surface map for the 

perched ground-water system near the former engine room drain and filter pits. 
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• Soil samples were collected from each boring for field and/or laboratory analyses. 

• Nine monitor wells were sampled, and the samples were analyzed for the presence of 

select inorganic and organic constituents. 

• A survey was conducted to determine the location and elevations of each boring and 

monitor well drilled during the Phase II investigation. 

This report presents the methods and results of the Phase II assessment. Section 2 provides a 

brief review of the regional hydrogeologic framework and a summary of previously completed 

environmental work. Section 3 describes the subsurface investigation, and Section 4 provides 

conclusions derived from the Phase II investigation. 
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2. SITE BACKGROUND 

This section provides background information relevant to DBS&A's Phase II assessment. Section 

2.1 provides a synopsis of the regional hydrogeologic framework based on previous literature 

reviews conducted by DBS&A (DBS&A, 1995); Section 2.2 describes the outcome of previous 

environmental investigations near the engine room pits. 

2.1 Regional Hydrogeologic Framework 

In general, potable ground water is not present in the region. The stratigraphic units of 

importance regarding the regional hydrogeologic framework are, in ascending order, (1) the 

Permian Dewey Lake Red Beds, (2) the Triassic Santa Rosa sandstone, and (3) the Quaternary 

Gatuna Formation and Mescalero caliche. 

The Dewey Lake Red Beds consist of alternating thinly bedded sequences of reddish brown 

siltstones, shales, and very fine- to fine-grained sandstones. In the vicinity of the site, the 

formation ranges in thickness from approximately 350 to 550 feet. The formation impedes 

movement of perched water within the overlying Santa Rosa sandstone to the underlying 

evaporite-bearing rocks of Permian age. 

Borings advanced near the engine room pits intersected sediments of the Mescalero caliche, and 

alternating sandstones, siltstones, and mudstones of the underlying Santa Rosa sandstone. 

Perched ground water is present within the Santa Rosa sandstone at depths of approximately 50 

feet below ground surface (bgs). The saturated thickness of the perched system ranges from 

approximately 0 to 10 feet; locally, ground-water flows toward the north-northwest (Section 3.3). 

Previously and newly installed monitor wells at the site are completed within the perched ground

water zone. 

2.2 Previous Environmental Investigations 

The first investigation performed at the compressor station was performed by Metric Corporation 

in October 1991. Metric advanced a total of six soil borings to investigate subsurface conditions 

near the engine room pits, trash pit, and drain pit (Figures 1 and 2). Metric determined that 
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actionable hydrocarbon-impacted soils were limited primarily to the area near the engine room 

pits shown in Figure 2. 

During the period of August through October 1992, Brown & Root Environmental advanced 28 

soil borings and installed 3 monitor wells (MW-1 through MW-3 on Figure 2) to delineate the 

extent of hydrocarbon impacts identified by Metric. Soil and ground-water samples were analyzed 

for total petroleum hydrocarbons (TPH), benzene, toluene, ethylbenzene, and xylene (BTEX), and 

additional select organic compounds and metals. Brown & Root determined that actionable soil 

contamination is limited to the area immediately surrounding the engine room pits, phase-

separated hydrocarbons (PSH) are present in the vicinity of MW-2, and ground-water impacts 

extend off-site to the north. 

A supplemental environmental investigation was conducted by DBS&A during the period of 

November 15 through December 1,1994. During the course of this investigation, two temporary 

ground-water sampling borings, five monitor wells (MW-4 through MW-8, on Figure 2), and one 

dual-completion soil vapor extraction well were installed. The objective of the supplemental 

investigation was to determine the areal extent of the subsurface impacts identified along the 

northern fence line, to characterize the hydrogeologic system, and to evaluate future remedial 

options. The DBS&A investigation determined that the extent of actionable soil contamination 

covers a roughly elliptical area of approximately 0.7 acres, centered on the pits. The areal extent 

of ground water exceeding NMWQCC standards was not completely defined during the 1994 

investigation. 
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3. SUBSURFACE INVESTIGATION 

The Phase II subsurface investigation characterized residual wastes within the engine room pits 

with respect to potentially hazardous constituents and the areal extent of perched ground water 

exceeding the NMWQCC standards. Section 3.1 describes drilling and sampling procedures 

followed during the investigation. Sections 3.2 and 3.3 provide a discussion of the residual waste 

and ground-water characterization, respectively. 

3.1 Drilling and Sampling Procedures 

During the investigation, DBS&A advanced two borings in the engine room drain pit and three 

borings in the filter pit and installed three monitor wells near the perimeter of the dissolved phase 

contaminant plume. Drilling was performed by Eades Drilling Company of Hobbs, New Mexico, 

using an Ingersoll Rand TH-75W air-rotary drilling rig. Drilling equipment and sampling devices 

were steam cleaned and inspected by DBS&A personnel prior to beginning each boring. In 

addition, all sampling equipment was decontaminated prior to each use by washing with Liquinox® 

detergent and rinsing with deionized water. 

3.1.1 Soil Sampling 

As each borehole was advanced, core-barrel samples were collected at 10-foot intervals for 

geologic logging. In addition, drill cuttings were inspected at 5-foot intervals to aid in logging. 

Appendix A contains the lithologic logs produced for each boring and, where applicable, the 

corresponding well construction diagrams. 

Soil samples collected during drilling were tested for the presence of volatile organic compounds 

(VOCs) with an organic vapor analyzer equipped with a photoionization detector (PID). Field PID 

measurements were used to determine the presence of contaminated soils above guidelines 

(those with PID readings greater than 100 parts per million volume) as described by OCD (1993). 

Drill cuttings generated during the investigation were stockpiled on-site, and one composite 

sample was collected to determine proper disposal. 
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Samples collected for chemical analysis were contained in 250-mL glass jars and placed in an 

ice-filled cooler for shipment to Core Laboratories in Denver, Colorado. Chemical analysis of the 

soil samples was performed using standard laboratory protocols from Test Methods for Evaluating 

Solid Waste (U.S. EPA, 1986). 

Following sample collection, each boring was either plugged and abandoned with a cement/ 

bentonite slurry or completed as a ground-water monitoring well. 

3.1.2 Well Installation 

Monitor well borings (MW-14, MW-15, and MW-16) were drilled to approximately 10 feet below 

the water table, or the bottom of the perched ground-water zone, whereupon a 2-inch-diameter 

monitor well was constructed and installed. Monitor wells were constructed with 15 feet of 2-inch, 

0.010-inch machine-slotted polyvinyl chloride (PVC) screen, approximately 45 feet of flush-

threaded 2-inch PVC blank casing, and 17 feet of 12-20 silica sand filter pack. Bentonite seals 

were emplaced on top of the filter packs, followed by a cement-bentonite grout to the ground 

surface. Surface completions consisted of 8-inch-diameter flush-grade vaults set within concrete. 

Borings and monitor wells installed during the Phase II investigation were surveyed relative to the 

northeast property comer (for horizontal control) and mean sea level by John W. West 

Engineering Co. of Hobbs, New Mexico. An updated summary of monitor well completion 

information for the wells located near the engine room pits is provided in Table 1. 

3.1.3 Ground-Water Sampling 

Ground-water samples were collected from each monitor well with the exception of monitor well 

MW-2, which contains PSH, and MW-3, which was essentially dry. Prior to sampling, the depth 

to water was measured. The well was then bailed until approximately three casing volumes were 

purged or until the well was dry. During purging, field parameters (pH, temperature, and electrical 

conductivity) were measured and recorded every half casing volume. Purged ground water was 

contained in 55-gallon drums to be appropriately disposed of by TPC upon receipt of analytical 

results. Ground-water samples were collected using dedicated, disposable polyethylene bailers. 
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All monitor well samples were analyzed for VOCs (EPA method 8240). In addition, samples 

collected from the new wells were analyzed for indicator inorganic compounds. Samples were 

shipped in ice-filled chests to Core Laboratories for analyses. Appendix B contains the Core 

Laboratories report with the supporting quality assurance and chain-of-custody documents for all 

soil and water samples submitted for analysis. 

3.2 Waste Characterization 

Soil borings were drilled within each pit at the locations shown on Figure 2. In order to chemically 

characterize the wastes, a single sample of the most highly impacted soil was selected from each 

boring for laboratory analysis. The most highly impacted sample was selected based on visual 

examination and field headspace screening with a PID. Undisturbed sediments were encountered 

at approximately 8 to 12 bgs within the backfilled pits. Lithologic logs are provided in Appendix A. 

Samples were analyzed by Core Laboratories for TPH (EPA method 418.1), VOCs (EPA method 

8240), semivolatile organic compounds (SVOCs) (EPA method 8270), polychlorinated biphenyls 

(PCBs) (EPA method 8080), metals (EPA methods 6010 and 7471), cyanide (EPA method 9010), 

and sulfide (EPA method 9030). Table 2 summarizes analytical data for detected compounds in 

samples collected from the pits. Copies of the Core Laboratories analytical reports and the 

corresponding quality assurance/quality control data are given in Appendix B. 

As indicated in Table 2, waste within the impoundments consists primarily of petroleum 

hydrocarbons containing small quantities of VOCs. TPH concentrations range from 19,000 to 

280,000 mg/kg for the analyzed waste. No detectable concentrations of SVOCs or PCBs were 

present in the analyzed samples. 

With the exception of TPH, benzene, and total BTEX, no regulatory standards or guidance are 

presently in place for soil contaminants in the State of New Mexico. Therefore, EPA-proposed 

soil screening guidance and risk-based concentration tables were consulted and are provided for 

the detected compounds in Table 2 (U.S. EPA, 1994). Based on observed concentrations and 

the proposed EPA screening guidance, the primary VOCs of concern within the former engine 

room drain pit are 1,1-dichloroethene (1,1-DCE), methylene chloride, tetrachloroethene, toluene, 
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and 1,1,1 -trichloroethane. Only TCE concentrations exceed the proposed soil screening guidance 

for samples collected from the filter pit. 

Only 12 of the 17 metals analyzed for were detected in the samples. Each element was within 

the reported range for background metals concentration reported in existing literature (Schacklette 

and Boerngen, 1984), with the exception of selenium and zinc concentrations in the filter pit. 

3.3 Ground-Water Characterization 

Fluid levels were measured to develop an updated potentiometric surface map for the perched 

ground-water system near the former engine room drain and filter pits (Figure 3). The water-level 

elevations indicate that ground water underneath the pits flows north-northwest toward newly 

installed monitor well MW-14. The most recently measured fluid levels are summarized in 

Table 1. 

Table 3 summarizes the constituents detected in ground water near the engine room pits. The 

NMWQCC standard is also given in each table for comparison. Based on analyses of VOCs by 

EPA method 8240, the compounds that exceeded the NMWQCC standards are benzene, 

1,1-dichloroethane (DCA), 1,2-DCA, 1,1-DCE, and methylene chloride. 

As shown in Table 3, ground-water samples from monitor wells MW-1, MW-5, and MW-8 contain 

VOC concentrations exceeding the NMWQCC standards for one or more of the above 

compounds. Low concentrations of other organic compounds are detected in ground water but 

are below NMWQCC standards. Figures 4 and 5 depict the distribution of select VOCs in the 

ground water beneath the engine room pits. The concentration of detected compounds are 

similar to the those measured during the November 1994 sampling event (DBS&A, 1995). 

The inorganic chemical analyses indicated that ground-water samples from each newly installed 

monitor well exceed the NMWQCC standards for total dissolved solids, chloride, and sulfate 

(Table 3). Also, the ground-water sample from monitor well MW-15 exceeds the NMWQCC 

standard for nitrate. Background concentrations of total dissolved solids, chloride, and sulfate (as 

represented by upgradient monitor well MW-4 [DBS&A, 1995]) are similar to those measured 

during this investigation. With the exception of elevated nitrate concentrations in monitor well 
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MW-15, the concentration of dissolved inorganic compounds in ground water appear to be natural 

in origin. 

Based on the chemical analysis performed to date, it appears that the areal extent of ground

water impacts have been defined. The estimated downgradient extent of ground-water impacts, 

as defined by the exceedance of NMWQCC standards, is approximately 250 feet beyond the 

northern property boundary and is bounded downgradient by newly installed monitor well MW-14. 
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4. CONCLUSIONS 

This report summarizes the September 11 through 14, 1995, Phase II subsurface investigation 

undertaken by DBS&A at Transwestern Pipeline Company's WT-1 Compressor Station. The 

Phase II investigation characterized the composition of the wastes that remain in the engine room 

pits and detennined the areal extent of dissolved-phase impacts to the underlying perched ground 

water. The following conclusions can be drawn from the Phase II investigation: 

• The waste within the engine room pits consists primarily of petroleum hydrocarbons 

containing small quantities of VOCs. The primary VOCs of concern in the waste 

impoundments are 1,1 -DCE, methylene chloride, tetrachloroethene, 1,1,1-trichloroethane, 

and TCE. No detectable concentrations of SVOCs or PCBs were present in the analyzed 

waste. Of the 17 analyzed metals, only one sample collected from the filter pit contained 

any metal concentrations above background concentrations as reported in the literature. 

The two metals detected above background concentrations are selenium and zinc. 

• In ground water, the organic compounds that exceed the NMWQCC ground-water 

standards include benzene, 1,1-DCA, 1,2-DCA, 1,1-DCE, and methylene chloride. 

Samples from monitor wells MW-1, MW-5, and MW-8 contained VOCs at concentrations 

exceeding the NMWQCC standards for one or more of the above compounds. Inorganic 

chemical analyses indicate that samples from each monitor well, including the background 

monitor wells, naturally exceed the NMWQCC ground-water standards for total dissolved 

solids, chloride, and sulfate. 

• The lateral extent of VOCs exceeding the NMWQCC standards is bounded on-site by 

monitor wells MW-15 and MW-16 and downgradient by monitor well MW-14. PSH is 

present near monitor well MW-2, located near the northern fenceline. Ground-water 

impacts appear to extend approximately 250 feet downgradient of the northern property 

boundary.. 
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APPENDIX A 

LITHOLOGIC LOGS AND WELL 
COMPLETION DIAGRAMS 
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DANIEL B. STEPHENS & ASSOCIATES, INC. 
ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

Summary of Analytical Results for Soil Samples 
WT-1 Compressor Station 

Page 1 of 7 

Analyte 

Sample No. (Sample Date) 

Analyte 

Drain Pit 1 
©12-17 ft 
(09/13/95) 

Drain Pit 2 
©12-17 ft 
(09/13/95) 

Filter Pit 1 
©4-8 ft 

(09/14/95) 

Filter Pit 3 
©4-8 ft 

(09/14/95) 

Volatile Organic Compounds (yg/kg) by EPA Method 8240 

Acetone 7,500 J 800 400 200 

Acetonitrile <500 <500 <100 <100 

Acrolein (propenal) <200 <200 <50 <50 

Acrylonitrile <100 <100 <20 <20 

Allyl chloride <100 <100 <20 <20 

Benzene <20 <20 <5 22 

Benzyl chloride <20 <20 <5 <5 

Bromobenzene <20 <20 <5 <5 

Bromochloromethane <20 <20 <5 <5 

Bromodichloromethane <20 <20 <5 <5 

Bromoform (tribromomethane) <20 <20 <5 <5 

Bromomethane <50 <50 <10 <10 

Methyl ethyl ketone (2-butanone) <500 <500 <100 <100 

Carbon disulfide 40 <20 <5 <5 

Carbon tetrachloride <20 <20 <5 <5 

Chlorobenzene <20 <20 <5 <5 

Chloroethane <50 <50 40 <10 

2-Chloroethylvinyl ether <20 <20 <5 <5 

Chloroform (trichloromethane) <20 <20 <5 <5 

Chloromethane (methyl chloride) <20 <20 <5 <5 

2-Chloro-1,3-butadiene (chloroprene) <20 <20 <5 <5 

Dibromochloromethane (chlorodibromomethane) <20 <20 <5 <5 

1,2-Dibromo-3-chloropropane (DBCP) <20 <20 <5 <5 

1,2-Dibromoethane (EDB) <20 <20 <5 <5 

Dibromomethane (methylene bromide) <20 <20 <5 <5 

Trans-1,4-dichloro-2-butene <200 <200 <50 <50 

Dichlorodifluoromethane (Freon 12) <50 <50 <10 <10 

1,1-Dichloroethane (1,1-DCA) 800 <20 51 16 

1,2-Dichloroethane (ethylene chloride) <20 <20 <5 <5 

J = Estimated value less than practical quantitation limit 

Bold values highlight concentrations above reporting limits. 

J:\4230\P2-INVST.N95\APPENDIX\SOIL-RES.APA 



DANIEL B. STEPHENS & ASSOCIATES, INC. 
ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

Summary of Analytical Results for Soil Samples 
WT-1 Compressor Station 

Page 2 of 7 

Analyte 

Sample No. (Sample Date) 

Analyte 

Drain Pit 1 
©12-17 ft 
(09/13/95) 

Drain Pit 2 
©12-17 ft 
(09/13/95) 

Filter Pit 1 
©4-8 ft 

(09/14/95) 

Filter Pit 3 
©4-8 ft 

(09/14/95) 

1,1-Dichloroethene (1,1-DCE) 30 <20 <5 <5 

Cis-1,2-dichloroethene <20 <20 7 <5 

Trans-1,2-dichloroethene <20 <20 <5 <5 

1,2-Dichloropropane (propylene chloride) <20 <20 <5 <5 

Cis-1,3-dichloropropene <20 <20 <5 <5 

Trans-1,3-dichloropropene <20 <20 <5 <5 

Ethylbenzene 80 40 50 6 

Ethyl methacrylate <20 <20 <5 <5 

2-Hexanone <20 <20 <5 <5 

lodomethane <20 <20 <5 <5 

Isobutyl alcohol <200 <200 <50 <50 

Methylacrylonitrile <200 <200 <50 <50 

Methylene chloride (dichloromethane) 170 <20 <5 <5 

Methyl methacrylate <20 <20 <5 <5 

4-Methyi-2-pentanone (MIBK) <200 <200 50 <50 

Pentachlo roethane <20 <20 <5 <5 

Propionitrile <500 <500 <100 <100 

Styrene <20 <20 <5 <5 

1,1,1,2-Tetrachloroethane (1,1,1,2-PCA) <20 <20 <5 <5 

1,1,2,2-Tetrachloroethane (1,1,2,2-PCA) <20 <20 <5 <5 

Tetrachloroethene (PCE) 10,000 380 <5 <5 

Toluene 100 30 15 <5 

1,1,1 -Trichloroethane (1,1,1 -TCA) 3,600 <20 <5 <5 

1,1,2-Trichloroethane <20 <20 <5 <5 

Trichloroethene (TCE) <20 <20 48 <5 

Trichlorofluoromethane (Freon 11) <50 <50 <10 <10 

1,2,3-Trichloropropane <20 <20 <5 <5 

Vinyl acetate <200 <200 <50 <50 

Vinyl chloride <50 <50 <10 <10 

Xylene(s) 550 260 290 30 

Bold values highlight concentrations above reporting limits. 

J:\4230\P2MNVST.N95\APPENDIX\SOIL-RES.APA 



DAMEL B. STEPHENS & ASSOCIATES, INC. 
ENVIRONMENTAL SCIENTISTS ANO ENGINEERS 

Summary of Analytical Results for Soil Samples 
WT-1 Compressor Station 

Page 3 of 7 

Analyte 

Sample No. (Sample Date) 

Analyte 

Drain Pit 1 
©12-17 ft 
(09/13/95) 

Drain Pit 2 
©12-17 ft 
(09/13/95) 

Filter Pit 1 
©4-8 ft 

(09/14/95) 

Filter Pit 3 
©4-8 ft 

(09/14/95) 

Semivolatile Organic Compounds (ug/kg) by EPA Method 8270 

Acenaphthene <16,000 <16,000 <82,000 <33,000 

Acenaphthylene <16,000 <16,000 <82,000 <33,000 

Acetophenone (methyl phenyl ketone) <16,000 <16,000 <82,000 <33,000 

4-Aminobiphenyl <16,000 <16,000 <82,000 <33,000 

Aniline <16,000 <16,000 <82,000 <33,000 

Anthracene <16,000 <16,000 <82,000 <33,000 

Benzidine <82,500 <82,500 <412,000 <165,000 

Benzoic acid <82,500 <82,500 <412,000 <165,000 

Benzo(a)anthracene <16,000 <16,000 <82,000 <33,000 

Benzo(b)fluoranthene <16,000 <16,000 <82,000 <33,000 

Benzo(j)f luoranthene <16,000 <16,000 <82,000 <33,000 

Benzo(k)fluoranthene <16,000 <16,000 <82,000 <33,000 

Benzo(g,h,i)perylene < 16,000 <16,000 <82,000 <33,000 

Benzo(a)pyrene <16,000 <16,000 <82,000 <33,000 

Benzyl alcohol (phenyl methanol) <33,000 <33,000 <160,000 <66,000 

Bis(2-chloroethoxy)methane <16,000 <16,000 <82,000 <33,000 

Bis(2-chloroethyl)ether <16,000 <16,000 <82,000 <33,000 

Bis(2-chloroisopropyl)ether <16,000 <16,000 <82,000 <33,000 

Bis(2-ethylhexyl)phthalate <16,000 <16,000 <82,000 <33,000 

4-Bromophenyl phenyl ether <16,000 <16,000 <82,000 <33,000 

Butyl benzyl phthalate <16,000 <16,000 <82,000 <33,000 

4-Chloroaniline <16,000 <16,000 <82,000 <33,000 

Chlorobenzilate < 16,000 <16,000 <82,000 <33,000 

1 -Chloronaphthalene <16,000 <16,000 <82,000 <33,000 

2-Chloronaphthalene <16,000 <16,000 <82,000 <33,000 

4-Chloro-3-methylphenol <16,000 <16,000 <82,000 <33,000 

2-Chlorophenol <16,000 <16,000 <82,000 <33,000 

4-Chlorophenyl phenyl ether < 16,000 <16,000 <82,000 <33,000 

Chrysene <16,000 <16,000 <82,000 <33,000 

Bold values highlight concentrations above reporting limits. 

J:\4230\P2-INVST.N95\APPENDIX\SOIL-RES.APA 



DANIEL B. STEPHENS & ASSOCIATES, INC. 

—- • 
ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

Summary of Analytical Results for Soil Samples 
WT-1 Compressor Station 

Page 4 of 7 

Analyte 

Sample No. (Sample Date) 

Analyte 

Drain Pit 1 
@12-17 ft 
(09/13/95) 

Drain Pit 2 
@12-17 ft 
(09/13/95) 

Filter Pit 1 
@4-8 ft 

(09/14/95) 

Filter Pit 3 
@4-8 ft 

(09/14/95) 

Diallate <16,000 <16,000 <82,000 <33,000 

Dibenz(a,j)acridine <16,000 <16,000 <82,000 <33,000 

Dibenz(a,h)anthracene <16,000 <16,000 <82,000 <33,000 

Dibenzofuran <16,000 <16,000 <82,000 <33,000 

Di-n-butyl phthalate <16,000 <16,000 <82,000 <33,000 

1,2-Dichlorobenzene <16,000 <16,000 <82,000 <33,000 

1,3-Dichlorobenzene <16,000 <16,000 <82,000 <33,000 

1,4-Dichlorobenzene <16,000 <16,000 <82,000 <33,000 

3,3-Dichlorobenzidine <16,000 <16,000 <82,000 <33,000 

2,4-Dichlorophenol <16,000 <16,000 <82,000 <33,000 

2,6-Dichlorophenol <16,000 <16,000 <82,000 <33,000 

Diethyl phthalate <16,000 <16,000 <82,000 <33,000 

p-Dimethylaminoazobenzene <16,000 <16,000 <82,000 <33,000 

Phosphorodithionic acid (Dimethoate) <33,000 <33,000 <160,000 <66,000 

7,12-Dimethylbenz(a)anthracene <16,000 <16,000 <82,000 <33,000 

a-,a-Dimethylphenethylamine <16,000 <16,000 <82,000 <33,000 

2,4-Dimethylphenol <16,000 <16,000 <82,000 <33,000 

Dimethyl phthalate <16,000 <16,000 <82,000 <33,000 

2-Methyl-4,6-dinitrophenol <82,500 <82,500 <412,000 <165,000 

2,4-Dinitrophenol <82,500 <82,500 <412,000 <165,000 

2,4-Dinitrotoluene <16,000 <16,000 <82,000 <33,000 

2,6-Dinitrotoluene <16,000 <16,000 <82,000 <33,000 

Dinoseb (DNBP) <16,000 <16,000 <82,000 <33,000 

Di-n-octyl phthalate <16,000 <16,000 <82,000 <33,000 

Diphenylamine <16,000 <16,000 <82,000 <33,000 

1,2-Diphenylhydrazine <16,000 <16,000 <82,000 <33,000 

Disulfoton < 16,000 <16,000 <82,000 <33,000 

Ethyl methane sulfonate <16,000 < 16,000 <82,000 <33,000 

Fluoranthene <16,000 <16,000 <82,000 <33,000 

Fluorene <16,000 <16,000 <82,000 <33,000 

Bold values highlight concentrations above reporting limits. 
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DANIEL B. STEPHENS & ASSOCIATES, INC. 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

Summary of Analytical Results for Soil Samples 
WT-1 Compressor Station 

Page 5 of 7 

Analyte 

Sample No. (Sample Date) 

Analyte 

Drain Pit 1 
©12-17 ft 
(09/13/95) 

Drain Pit 2 
©12-17 ft 
(09/13/95) 

Filter Pit 1 
©4-8 ft 

(09/14/95) 

Filter Pit 3 
©4-8 ft 

(09/14/95) 

Hexachlorobenzene <16,000 <16,000 <82,000 <33,000 

Hexachlorobutadiene <16,000 <16,000 <82,000 <33,000 

Hexachlorocyclopentadiene <16,000 <16,000 <82,000 <33,000 

Hexachloroethane (perchloroethane) <16,000 <16,000 <82,000 <33,000 

Hexachlorophene <160,000 <160,000 <820,000 <330,000 

Hexachloropropene <16,000 <16,000 <82,000 <33,000 

lndeno(1,2,3-cd)pyrene <16,000 <16,000 <82,000 <33,000 

Isodrin <16,000 <16,000 <82,000 <33,000 

Isophorone <16,000 <16,000 <82,000 <33,000 

Isosafrole <16,000 <16,000 <82,000 <33,000 

Kepone <82,500 <82,500 <412,000 <165,000 

Methapyrilene <16,000 <16,000 <82,000 <33,000 

3-Methylcholanthrene <16,000 <16,000 <82,000 <33,000 

Methyl methane sulfonate <16,000 <16,000 <82,000 <33,000 

2-Methylnaphthalene <16,000 <16,000 <82,000 <33,000 

3&4-Methylphenol (m&p-cresol) <16,000 <16,000 <82,000 <33,000 

2-Methylphenol (o-cresol) <16,000 <16,000 <82,000 <33,000 

Naphthalene <16,000 <16,000 <82,000 <33,000 

1,4-Naphthoquinone <16,000 <16,000 <82,000 <33,000 

1-Naphthylamine <16,000 <16,000 <82,000 <33,000 

2-Naphthylamine <16,000 <16,000 <82,000 <33,000 

2-Nitroaniline (o-Nitroaniline) <82,500 <82,500 <412,000 <165,000 

3-Nitroaniline (m-Nitroaniline) <82,500 <82,500 <412,000 <165,000 

4-Nitroaniline (p-Nitroaniline) <82,500 <82,500 <412,000 <165,000 

Nitrobenzene <16,000 <16,000 <82,000 <33,000 

2-Nitrophenol <16,000 <16,000 <82,000 <33,000 

4-Nitrophenol <82,500 <82,500 <412,000 <165,000 

4-Nitroquinoline-1 -oxide <16,000 <16,000 <82,000 <33,000 

n-Nitrosodi-n-butylamine <16,000 <16,000 <82,000 <33,000 

n-Nitrosodiethylamine <16,000 <16,000 <82,000 <33,000 

Bold values highlight concentrations above reporting limits. 
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DANIEL B. STEPHENS & ASSOCIATES, INC. 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

Summary of Analytical Results for Soil Samples 
WT-1 Compressor Station 

Page 6 of 7 

Analyte 

Sample No. (Sample Date) 

Analyte 

Drain Pit 1 
©12-17 ft 
(09/13/95) 

Drain Pit 2 
©12-17 ft 
(09/13/95) 

Filter Pit 1 
©4-8 ft 

(09/14/95) 

Filter Pit 3 
©4-8 ft 

(09/14/95) 

n-Nitrosomethylethylamine <16,000 <16,000 <82,000 <33,000 

n-Nitrosomorpholine <16,000 <16,000 <82,000 <33,000 

n-Nitrosodimethylamine <16,000 <16,000 <82,000 <33,000 

n-Nitrosodiphenylamine <16,000 <16,000 <82,000 <33,000 

n-Nitrosodi-n-propylamine <16,000 <16,000 <82,000 <33,000 

n-Nitrosopiperidine <16,000 <16,000 <82,000 <33,000 

n-Nitrosopyrolidine <16,000 <16,000 <82,000 <33,000 

5-Nitro-o-toluidine <16,000 <16,000 <82,000 <33,000 

Ethyl parathion <16,000 <16,000 <82,000 <33,000 

Pentachlorobenzene <16,000 <16,000 <82,000 <33,000 

Pentachloronitrobenzene <16,000 <16,000 <82,000 <33,000 

Pentachlorophenol <82,500 <82,500 <412,000 <165,000 

Phenacetin <16,000 <16,000 <82,000 <33,000 

Phenanthrene < 16,000 <16,000 <82,000 <33,000 

Phenol (carbolic acid) < 16,000 <16,000 <82,000 <33,000 

p-Phenylenediamine <16,000 <16,000 <82,000 <33,000 

Phorate <16,000 <16,000 <82,000 <33,000 

2-Picoline <16,000 <16,000 <82,000 <33,000 

Pronamide <16,000 <16,000 <82,000 <33,000 

Pyridine (azabenzene) <16,000 <16,000 <82,000 <33,000 

Pyrene < 16,000 <16,000 <82,000 <33,000 

Safrole < 16,000 <16,000 <82,000 <33,000 

1,2,4,5-Tetrachlorobenzene <16,000 < 16,000 <82,000 <33,000 

2,3,4,6-Tetrachlorophenol < 16,000 <16,000 <82,000 <33,000 

o-Toluidine <16,000 <16,000 <82,000 <33,000 

1,2,4-Trichlorobenzene <16,000 <16,000 <82,000 <33,000 

2,4,5-Trichlorophenol <16,000 <16,000 <82,000 <33,000 

2,4,6-Trichlorophenol <16,000 <16,000 <82,000 <33,000 

0,0,0-Triethyl phosphorothioate < 16,000 <16,000 <82,000 <33,000 

1,3,5-Trinitrobenzene <16,000 <16,000 <82,000 <33,000 

Bold values highlight concentrations above reporting limits. 
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DANIEL B. STEPHENS & ASSOCIATES, INC. 

• — —' • 
ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

Summary of Analytical Results for Soil Samples 
WT-1 Compressor Station 

Page 7 of 7 

Analyte 

Sample No. (Sample Date) 

Analyte 

Drain Pit 1 
@12-17 ft 
(09/13/95) 

Drain Pit 2 
©12-17 ft 
(09/13/95) 

Filter Pit 1 
©4-8 ft 

(09/14/95) 

Filter Pit 3 
©4-8 ft 

(09/14/95) 

PCBs (ug/kg) by EPA Method 8080 

PCB-1016 (Aroclor-1016) <170 <170 <170 <170 

PCB-1221 (Aroclor-1221) <170 <170 <170 <170 

PCB-1232 (Aroclor-1232) <170 <170 <170 <170 

PCB-1242 (Aroclor-1242) <170 <170 <170 <170 

PCB-1248 (Aroclor-1248) <170 <170 <170 <170 

PCB-1254 (Aroclor-1254) <170 <170 <170 <170 

PCB-1260 (Aroclor-1260) <170 <170 <170 <170 

PCB-1262 (Aroclor-1262) <170 <170 <170 <170 

PCB-1268 (Aroclor-1268) <170 <170 <170 <170 

Metals (mg/kg) by EPA Methods 6010 and 7471 (for Mercury 
Aluminum (Al) 4,480 3,830 1,230 1,200 
Antimony (Sb) <10 <10 <10 90 
Arsenic (As) <5 <5 6 46 
Barium (Ba) 280 330 118 146 
Beryllium (Be) <0.5 <0.5 <0.5 <0.5 

Cadmium (Cd) <0.5 <0.5 2.3 8.4 
Chromium (Cr) 7 7 22 31 

Cobalt (Co) <3 <3 <3 14 

Copper (Cu) 8 6 103 86 

Lead (Pb) 9 <5 66 27 
Mercury (Hg) 0.40 0.24 0.12 0.05 
Nickel (Ni) <4 <4 <4 18 
Selenium (Se) <10 <10 10 130 
Silver (Ag) <1 <1 <1 8 
Thallium (Tl) <10 <10 20 260 
Tin (Sn) <5 <5 22 66 
Vanadium (V) 38 30 <5 21 
Zinc (Zn) 59 59 121 607 

Miscellaneous (mg/kg) by EPA Methods 9010, 9030, and 418.1, respectively 

Total cyanide <0.4 <0.4 <0.4 <0.4 

Total sulfide 840 1,260 2,430 1,430 

Total petroleum hydrocarbons 55,000 19,000 280,000 72,000 

Bold values highlight concentrations above reporting limits. 
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ENVIRONMENTAL TEST ING S E R V I C E S 

SAMPLE DELIVERY GROUP NARRATIVE 

October 11,1995 

Customer: 
Project: 

Daniel B. Stevens & Associates 
ENRON-WTI/4230 

Core Laboratories Project Number: 954301 

Method 8270 GC/MS Analvsis: 

The internal standard perylene-dl2 was below the 50% that is allowable when compared to the 
daily continuing calibration verification standard on sample 954301-4 (Filter Pit-3 @ 4'-8'). The 
sample was reanalyzed to confirm the low internal standard results. 

Method 8260 GC/MS Analvsis: 

Sample 954301-1 (Drain Pit-1 @ 12'-17') has acetone reported from the 5x dilution. The 
acetone was below detection limits therefore the value is flagged with a " j " . 

The internal standard l,4-dichlorobenzene-d4 was below the 50% that is allowable when 
compared to the daily continuing calibration verification standard on samples 954301-3 (Filter 
Pit-1 @ 4'-8') and 954301-4 (Filter Pit-3 @ 4'-8'). The samples were reanalyzed to confirm the 
low internal standard results. 

The reference standard analyzed on 9-22-95 had tetrachloroethylene recovery at 65% which is 
below the allowable 70%. There were tetrachloroethylene detections in samples 954301-1 
(Drain Pit-1 @ 12'-17') and 954301-2 (Drain Pit-2 @ 12*-17'). 

The reference standard analyzed on 9-27-95 had tetrachloroethylene recovery at 67% which is 
below the allowable 70%. There were no tetrachloroethylene detections in associated samples. 

Project Manager Laboratory Manager 

Core Laboratories, Inc. 
10703 East Bethany Drive, Aurora, Colorado 80014-2696, (303) 751-1780, (800) 972-CORE, Fax (303) 751-1784 
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