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Report of Ground Water Remediation Activities

Transwestern Pipeline Company

Atoka-1 Compressor Station

I.  Ground Water Monitoring Activities

Ground Water Sampling Events

Three sampling events have been completed since the last report of ground water remediation activities. These
events were completed in August 1998, February 1999, and August 1999.

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. The measured depths and the corresponding water table elevation for
each monitor well is presented in Table 1. The measured depths and the corresponding water table elevation for each
soil vapor extraction (SVE) well is presented in Table 2.

Ground water samples were collected from seven of the eight monitor wells at the site. Samples were not collected
from monitor well MW-1 due to the presence of PSH in the well casing. Ground water samples were delivered to a
laboratory for analysis by EPA Method 8021B for benzene, toluene, ethylbenzene, and xylenes (BTEX). A summary
of the laboratory results and field measured parameters is presented in Table 3.

Results/Conclusions from Ground Water Sampling Events

Occurrence and Direction of Ground Water Flow

A ground water surface elevation map, based on measurements obtained on August 12, 1999 is included as Figure 2.
The elevation of shallow ground water measured in the monitor wells do not define a consistent ground water table.
This observation is consistent with previous sampling events and is likely because there is very little shallow ground
water present.

The apparent direction of ground water flow, based on elevations measured in monitor wells MW-3, MW-5, MW-6,
and MW-7, is toward to south-southwest. This is consistent with what would be expected based upon ground surface
topography.

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-1 and
the absence of PSH in all other wells. Prior sampling events identified the presence of PSH in wells MW-2 and SVE-
13, however, no PSH was detected in these wells during the August 1999 sampling event. Furthermore, more recent
information obtained in the course of routine O&M of the remediation system indicates that PSH has been absent
from monitor well MW-1 (see Table 2). Based on the information currently available, the volume and lateral extent
of PSH appears to be relatively limited.

Condition of Affected Ground water

A diagram indicating the relative distribution of BTEX concentrations in ground water, based on measurements
obtained during the August 1999 sampling event, is included as Figure 3. The condition of affected ground water has
improved since the last report of remediation activities. A diagram indicating the trend of benzene concentration at
each monitor well is presented in Figure 4.
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II. Planned Changes to the Ground Water Monitoring Program

Frequency of Ground Water Monitoring
Ground water sampling events will continue on a semi-annual basis. The next sampling event will occur in February

2000.

Routine Reporting of Monitoring Activities
Routine reporting will continue on an annual basis. The next annual report will be submitted to the OCD by

December 1, 2000.

II1. Status of Remediation Activities

Remediation Activities Completed
The following remediation activities were completed through November 1999:

1) The NMED APCB issued Notice of Intent No. 2186 for the replacement of the blower/incinerator unit with a
simple regenerative blower unit. The blower/incinerator unit (Permit No. 1777) was relocated to Transwestern’s
Roswell Station pending installation at another Transwestern remediation site.;

2) The SVE equipment replacement was completed in December 1998. This modification has substantially reduced
operation and maintenance requirements of the system.;

3) Three ground water sampling events were completed; and
4) Routine O&M of the remediation system has continued to ensure efficient and effective operation.

Current Status of Remediation Activities

Routine operation and maintenance of the SVE system is ongoing.

The apparent thickness of PSH measured in wells MW-1, MW-2, and SVE-13 has decreased significantly as
indicated in Table 2.

Remediation Activities Planned

The SVE system is anticipated to be in operation at least through mid-2000 in order to achieve its cleanup
objectives. The ground water sampling program will continue as outlined above. In addition, the use of limited
ground water extraction is being evaluated for the purpose of accelerating site cleanup.
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Table 1. Summary of Ground Water Surface Elevations
TW Atoka-1 Compressor Station

Sampling Top of Depth to Depth to Surface
Well Date Casing (ft) PSH (ft) Water (ft) PSH (ft) Elevation (ft)
MW-1 07/21/93 94.65 (b) (b) (b) {b)
12/02/94 56.12 56.82 070 38.36
10/30/95 (b) 56.83 (b) (b)
02/23/96 95.66 (d) 57.52 57.89 037 38.05
05/14/96 57.50 57.83 0.33 38.08
08/12/96 57.61 57.98 0.37 37.96
11/11/96 56.11 56.25 0.14 39.52
02/03/97 56.67 56.82 0.15 38.95
08/04/97 57.41 57.75 0.34 38.17
02/23/98 (a) 54.75 (a) 40.91
08/05/98 57.08 57.30 0.22 38.53
02/12/99 59.42 59.74 0.32 36.16
08/12/99 61.71 61.88 0.17 33.91
MW-2 07/24193 96.45 {a) 42.38 {a) 54.07
12/02/94 42.31 42.35 0.04 54.13
10/30/95 (b) 42.54 (b) (b)
02/23/96 97.29(d) 43.34 43.36 0.02 53.95
05/14/96 43.33 43.34 001 53.96
08/12/96 43.32 43.33 0.01 53.97
11/11/96 (a) 4311 (a) 54.18
02/03/97 (a) 43.12 (@) 54.17
08/04/97 (a) 4315 (@ 54.14
02/23/98 (a) 4307 Sheen 54.22
08/05/98 (a) 43.00 (@ 54.29
02/112/99 (a) 4307 (@) 54.22
08/12/99 (@) 4274 (a) 54.55
MW-3 07/21/93 95.00 (@ 36.55 (a) 58.45
12/02/94 (a) 32.23 (a) 62.77
10/30/95 (a) 31.80 E)] 63.20
02/23/96 (@ 3122 (a) 63.78
05/14/96 (a) 31.28 (a) 63.72
08/12/96 (a) 31.28 (a) 63.72
11111/96 (a) 30.50 (a) 64.50
02/03/97 (a) 30.20 (3 64.80
08/04/97 (a) 30.41 (@ 64.59
02/23/98 (@) 29.78 (a) 65.22
08/05/98 (a 28.81 (a) 66.19
02/12/99 (a) 2091 (a) 65.09
08/12/99 (a) 29.44 E)] 65.56
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Table 1. Summary of Ground Water Surface Elevations
TW Atoka-1 Compressor Station

Sampling Top of Depth to Depth to Surface
Well Date Casing (ft) PSH (ft) Water (ft) PSH (ft) Elevation (ft)
MW-4 07/21/93 94.02 (a) 49.92 (a) 4410
12/02/94 (a) 46.38 (a) 47.64
10/30/95 (@ 46.05 (@ 47.97
02/23/96 95.21 (d) (a) 47.64 (a) 47,57
05/14/96 (a) 47.58 (@ 4763
08/12/96 (a) 47.05 (a) 48.16
11/11/96 (a) 46.72 {a) 48.49
02/03/97 (a) 47.10 (a) 48.11
08/04/97 (a) 46.85 (a) 48.36
02/23/98 (@ 46.90 (a) 48.31
08/05/98 (a) 47.51 (a) 47.70
02/12/99 (@ 47.35 (a 47.86
08/12/99 (a) 46.10 (a) 49.11
MW-5 12/02/94 98.22 (a) 34.40 (a) 63.82
10/30/95 (a) 34.80 (a) 63.42
02/23/96 (a) 34.88 (a) 63.34
05/14/96 (a) 34.88 (a) 63.34
08/12/96 (a) 34.61 (a) 63.61
11/11/36 {a) 3437 {a) 63.85
02/03/97 (a) 34.25 (a) 63.97
08/04/97 (a) K% WAl (a) 64.01
02/23/98 (a) 34.00 (a) 64.22
08/05/98 (a) 34.05 (@) 64.17
02/12/99 (a) 3429 (a) 63.93
08/12/99 (a) 34.27 (a) 63.95
MW-6 12/02/94 99.62 (a) 36.00 (a) 63.62
10/30/95 (a) 36.34 (a) 63.28
02/23/96 (@) 36.46 (a) 63.16
05/14/96 (a) 36.38 (a) 63.24
08/12/96 (a) 36.22 (a) 63.40
11/11/96 (@ 36.03 (a) 63.59
02/03/97 (a) 35.90 (@) 63.72
08/04/97 {a) 35.86 () 63.76
02/23/98 (@ 35.71 (a) 63.91
08/05/98 (a) 35.70 {a) 63.92
02/12/99 {a) 35.91 (a) 63.71
08/12/99 (a) 35.94 (a) 63.68
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Table 1. Summary of Ground Water Surface Elevations
TW Atoka-1 Compressor Station

Sampling Top of Depth to Depth to Surface
Well Date Casing (ft) PSH (ft) Water (ft) PSH (ft) Elevation (ft)
MW-7 12102/94 99.14 (a) 45.58 (a) 53.56
10/30/95 (@) 35.87 (a) 63.27
02/23/96 (a) 35.86 (a) 63.28
05/14/96 (a) BN (a) 63.23
08/12/96 (a) 35.76 (a) 63.38
11/11/96 (a) 35.59 (a) 63.55
02/03/97 (a) 35.46 (a) 63.68
08/04/97 (a) 3542 (a) 63.72
02/23/98 (a) 35.28 (a) 63.86
08/05/98 (a) 3B.27 (a) 63.87
02/12/99 (a) 35.45 (a) 63.69
08/12/99 (@ 3547 (@ 63.67
MW-8 12/02/94 95.98 (a) 28.70 (a) 67.28
10/30/95 (a) 29.16 (a) 66.82
02/23/96 (a) 29.19 (a) 66.79
05/14/96 (a) 29.30 (a) 66.68
08/12/96 (a) 29.39 (a) 66.59
11/11/96 (a) 29.07 (a) 66.91
02/03/97 (a) 28.73 (@) 67.25
08/04/97 (a) 28.75 (a) 67.23
02/23/98 (a) 28.67 (a) 67.31
08/05/98 {a) 29.62 {a) 66.36
02/12/99 (a) 29.16 (a) 66.82
08/12/99 (a) 29.40 (a) 66.58
Notes:

(a) Not applicable since no measurable thickness of hydrocarbon is present

(b) Information not available
(c) Corrections to ground water surface elevation for presence of hydrocarben is calculated assuming a specific gravity of 0.76
(d) 2/23/96 onward - values reflect corrections made to TOC elevations for MW-1 (+1.01'), MW-2 (+0.84') and MW-4 (+1.19))
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Table 2. Summary of Ground Water Surface Elevations
at SVE Wells and Monitor Wells MW-1 and MW-2
TW Atoka-1 Compressor Station

Sampling Top of Depth to Depth to Surface
Well Date Casing (ft) PSH (ft) Water (ft) PSH (ft) Elevation (ft)
SVE-1 05/14/96 (b) (a) dry (a) (a)
02/12/99 (a 30.87 (@) (@
08/12/99 (a) 30.53 (a) (a)
SVE-2 05/14/96 (b (@ dry (a (a)
02/12/99 (@ 30.89 (a) (a)
08/12/99 (a) 31.25 (a) (@)
SVE-3 05/14/96 (b) (a) dry (a) (a)
02/12/99 (a) 29052 (a) (a)
08/12/99 (a) 30.60 (a) (@
SVE-4 05/14/96 (b) (a) 42.84 (a) (a)
0211299 (a) 43.35 (a) (a)
08/12/99 (a 4318 (a) (a)
SVE-5 05/14/96 (b) (@ dry (a) (a)
02/12/99 (a) 449 (@) (@)
08/12/99 (a 4478 (a) (a)
SVE-6 05/14/96 (b) (a) dry (a) (a)
02/12/93 (a) 42.26 (a) (a)
08/12/99 (a) 39.88 (a) (a)
SVE-7 05/14/96 (b) (a 35.00 (a) (a)
02/12/99 (a) 35.22 (@ (@
08/12/99 (@ 35.28 (a) (a)
SVE-8 05/14/96 (b) {a) 3450 (a) (a)
02/12/99 (a) 33.80 (a) (a)
08/12/99 (a) 34.60 (@ (a)
SVE-9 05/14/96 (b) (a) 35.44 (@ (a)
02/12/99 (a 33.33 (a) (a)
08/12/99 (a) 34.07 (a) (a)
SVE-10 05/14/96 (b) (a) dry (a) (@
02/12/99 (a) (a) () (a)
08/12/99 (a) (@) (a) (a)
SVE-11 05/14/96 (b) (@ dry E)] (a)
02/12/99 (a) 44.02 (a) (a)
08/12/99 (a) 4413 (@) (a)
SVE-12 05/14/96 (b} (a) dry (a) (@
02/12/99 (a) 42,59 (a) (a)
08/12/99 (a) 4511 (a) (@
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Table 2. Summary of Ground Water Surface Elevations

at SVE Wells and Monitor Wells MW-1 and MW-2

TW Atoka-1 Compressor Station

Sampling Top of Depth to Depth to Surface
Well Date Casing (ft) PSH (ft) Water (ft) PSH (ft) Elevation (ft)
SVE-13 05/14/96 (b) (a) dry (a) (a)
02/12/99 34.41 35.00 0.59 (a)
08/12/99 (a) 51.87 (a) (a)
08/23/99 (a) 51.95 (a) (a)
09/05/99 () 52.08 (a) (a)
09/20/99 4515 4518 0.03 (a)
10/11/99 (a) 31.65 (a) (a)
10/18/99 (a) 30.88 (a) (a)
11/02/99 (a) 30.32 (a) (a)
11/14/99 {a) 30.00 (@ (@
11/30/99 (a) 29.50 (a) (@)
SVE-14 05/14/96 (b) (@ dry (a) (a)
02/12/99 (a) 33.11 (a) (a)
08/12/99 (a) 33.11 (a) (a)
MW-1 07/21/93 94,65 (b) (b) (b) (b)
12/02/94 56.12 56.82 0.70 38.36
10/30/95 {b) 56.83 (b} (b
02/23/96 95.66 57.52 57.89 0.37 38.05
05/14/96 57.50 57.83 0.33 38.08
08/12/96 57.61 57.98 037 37.96
11/11/96 56.11 56.25 0.14 39.52
02/03/97 56.67 56.82 0.15 38.95
08/04/97 5741 57.75 0.34 38.17
02/23/98 (a) 5475 (a) 4091
08/05/98 57.08 57.30 0.22 38.53
12/05/98 57.75 57.95 0.20 37.86
12/06/98 58.45 58.58 0.13 37.18
01/07/99 57.75 57.80 0.05 37.90
01/15/99 57.78 57.80 0.02 37.88
01/27/99 58.18 58.36 0.18 37.44
02/12/99 59.42 59.74 0.32 36.16
08/12/99 61.71 61.88 0.17 33.91
08/23/99 57.35 57.37 0.02 38.31
09/05/99 (a) 56.75 (a) 38.91
09/20/99 (a) 56.62 (a) 39.04
10/11/99 (a) 56.64 (a) 39.02
10/18/99 (a) 56.69 (a 38.97
11/02/99 (a) 57.00 (a) 38.66
11114/99 (@) 57.20 (a) 38.46
11/30/99 57.42 57.45 0.03 38.23
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Table 2. Summary of Ground Water Surface Elevations

at SVE Wells and Monitor Wells MW-1 and MW-2

TW Atoka-1 Compressor Station

Sampling Top of Depth to Depth to Surface
Well Date Casing (ft) PSH (ft) Water (ft) PSH (ft) Elevation (ft)
MW-2 07/21/93 96.45 (a 42.38 (a) 54.07
12/02/94 42.31 42.35 0.04 54.13
10/30/95 (b) 42.54 (b) (b)
02/23/96 97.29 43.34 43.36 0.02 53.95
05/14/96 43.33 43.34 0.01 53.96
08/12/96 4332 43.33 0.01 53.97
11/11/96 (a) 4311 (a) 54.18
02/03/97 (a) 4312 (a) 5417
08/04/97 (a) 43.15 (a) 54.14
02/23/98 (a) 43.07 Sheen 54.22
08/05/98 (a 43.00 (a) 54.29
12/05/98 (a) 43.00 (a) 54.29
12/06/98 (a) 4301 (a) 54.28
01/07/99 (a) 42.98 (@) 54.31
01/15/99 (a) 4299 (a) 54.30
01/27/99 (a) 43.08 (a) 54.21
02/12/99 (a) 43.07 (@) 54.22
08/12/99 (@) 4274 (a) 54.55
08/23/99 (a) 42.89 (a) 54.40
09/05/99 (a) 42.83 (a) 54.46
09/20/99 (@) 42.81 (a) 54 48
10/11/99 (a) 42.80 (a) 54.49
10/18/99 (a) 42.80 (@) 54.49
11/02/99 (@) 42.80 (a) 54.49
11/14/99 (a) 42.75 (@ 5454
11/30/99 (a) 42.72 (@) 5457
Notes:

(a) Not Applicable

{b) No elevation data available
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Table 3. Summary of Ground Water Analyses
TW Atoka-1 Compressor Station

- [ Field Measured Parameters : J BTEX Concentration - (ug/L) ]
| . ] e g |
“ ‘ | = ™ o g ! | § % ‘
D = 2 B= 1 g @ o |
f Sampling E I & 5 g é § 1 f g & é: g !
Wel | pate | : 8 5 e 32 3 2 & =
NMWQCC Standard | _none 69 none  none | | 10 750 750 620
MW-2 07/21/93 - - - - 3600 400 9,800 3,170
08/04/97 0.0 6.95 22 3760 3700 4900 620 1,600
08/06/98 - - - - 2900 3,600 550 1,300
02/12/99 10 7.18 184 3790 2,000 2300 330 750
08/12/99 - - - - 1,800 2500 350 890
MW-3 07/21/93 - - . - 7 <2 6 <2
12/02/94 - - - - 14 <2 <2 <4
10/30/95 - - - - 8.8 <05 <05 <05
02/23/96 - 7.58 199 4800 6 3 <2 <2
05/14/96 - 7.27 257 5380 6 <2 <2 <2
08/12/96 - 7.25 274 5070 8 <2 <2 <2
11/11/96 - 7.7 18.8 - <2 <2 <2 <2
02/03/97 - - - - <2 <2 <2 <2
08/04/97 - 7.22 232 6130 74 <2 <2 <2
02/23/98 35 7.32 196 5770 693 <500 <500 <500
08/05/98 37 7.21 20.1 6160 14 <10 <10 <10
021299 3434 7.3 18 6130 2 <10 <10 <10
08/12/99 6.7 7.35 205 6020 3 <2 <2 <2
MW-4 07/21/93 - . . - 61 4 20 68
12/02/94 - - . - 230 <2 60 130
10/30/95 - - - - 240 2.1 <05 92
02123/96 - 6.61 202 3500 83 5 < 36
05/14/96 - 6.75 274 4140 1 17 <2 54
08/12/96 - 6.6 269 3790 170 11 7 43
11/11/96 - 6.66 191 - 180 10 <2 120
02/03/97 - - - - 170 <2 <2 <2
08/04/97 - 6.68 240 4470 130 33 <2 47
02/23/98 20 6.74 208 3930 139 <500 <500 <500
08/06/98 25 6.74 198 4400 37 <10 <10 <10
02/12/99 37 6.87 187 4250 <10 <10 <10 <10
08/12/99 52550 692 210 3820 <2 <2 <2 <2
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Table 3. Summary of Ground Water Analyses
TW Atoka-1 Compressor Station

; : Field Measured Parameters . BTEX Concentration - (ug/L) |
| i ' ] 7] ‘
| = =z s = 3 s |
= ) o S o @ < >
Sampling | | £ = g f-ﬁ 5 . N 5] ] - ‘
Well Date . 8 = e 82 | & 2 5 =
NMWQCC Standard | none 69  none  none . 10 750 750 620 |
MW-5 12102/94 - - - - 6,200 1,100 13,000 7,400
11/02/95 - - - - 6,800 4,500 930 3,500
02/23/96 - 6.92 218 410 4490 1,820 388 1,235
05/14/96 - 7.02 266 5380 4,630 573 775 1,600
08/12/96 - 7.04 25.3 3630 4,000 <82 500 99
11/11/96 - 712 19.6 - 6,100 <200 430 <200
02/03/97 - - - - 3,200 <100 590 550
08/04/97 35 7.05 235 4580 4,000 1,100 420 250
02/23/98 16 712 19.8 5110 3,980 525 373 15.0
08/06/98 16 7.04 213 5530 4,200 130 390 60
02/12/98 4932 718 18.5 5150 4,500 280 240 46
08/12/99 20 741 207 5310 3,900 68 220 31
MW-6 12/02/94 - - - - 360 50 <10 <20
10/30/95 - - - - 4,600 <5.0 190 <5.0
02/23/96 - 7.34 211 3330 1,000 9 222 9
05/14/96 - 7.01 252 2660 3,700 56 234 88
08/12/96 - 6.67 264 4650 2,300 8 250 <15
11/11/96 - 7.38 189 - 3,700 <10 220 <10
02/03/97 - - - - 2,900 <100 250 230
08/04/97 39 6.99 242 2720 2,100 <100 390 <100
02/23/98 3.1 7.2 202 2980 2,080 <500 320 5.7
08/06/98 49 744 207 3250 2,100 <50 370 <50
02/12/99 2.3 7.29 19.1 4330 1,700 <10 280 2
08/12/99 45 7.32 20.8 3460 1,100 <2 310 2
MW-7 12/02/94 - - - - 620 170 1,100 1,100
10/30/95 - - - - 2,200 440 460 270
02/23/96 - - - - 832 463 318 422
05/14/96 - 6.76 258 2890 1610 2,880 649 3,030
08/12/96 - 6.83 276 3150 850 850 360 720
11/11/96 - 7.07 196 - 720 970 170 390
02/03/97 - - - - 620 870 300 1000
08/04/97 08 6.81 241 2830 1,200 710 330 490
02/23/98 09 6.91 212 2510 860 770 32 748
08/06/98 11 6.90 203 2610 870 900 440 1000
02/12/99 1.7 6.99 187 2550 970 820 380 730
08/12/99 18 7.02 209 2410 860 850 420 830

Table 3. (Page 2 of 3)




Table 3. Summary of Ground Water Analyses
TW Atoka-1 Compressor Station

| ! ’ —: P Field Measured Parameters | BTEX Concentration - (ug/L)

! ‘ | ’ i [ 7}
i . ! = . i (= Q ,
| - 5z & f_‘'l e . & &
-l saming | E 5 & <S8 8 § £ X
wei | | bk ' 8 & & 32,1 &8 & & &
NMWQCC Standard . _none 6-9 none none .10 750 750 620 |

MW-8 01/01/95 - - - - <2 <2 <2 <4
10/30/95 - - - - 110 1.3 <0.5 130

02/23/96 - 715 209 4810 6 <2 <2 <2

05/14/96 - 6.96 233 5260 2 <2 <2 3

08/12/96 - 717 267 5370 <2 <2 <2 <2

11111/96 - 6.93 18.8 - 1 <2 <2 19

02/03/97 - - - - 6 <2 <2 <2

08/04/97 - 714 256 5920 <2 <2 <2 <2

02/23/98 38 7.4 205 5960 9.25 <500 <500 <500

08/05/98 38 7.14 213 6120 27 <10 <1.0 <1.0

02/12/99 35 7.14 19.3 6150 2 <10 <10 <10

08/12/99 5360 7.4 21.3 6050 <2 <2 <2 <2

Table 3. (Page 3 of 3)




Table 4. Summary of VOC Concentrations at Individual Extraction Points
TW Atoka-1 Compressor Station

i ‘ ; ! ‘ ] ) ;
SVE Well Date PID Reading | Gasoline <c5 | cs06 | ©e-C7 © C7-CB | CB-CO | C8-C10 | C10-C11| C11-C121 C12-C14| C14+
{  RangeVOCs | ' i ! ! | i
epmv) ! (uglt) . (ppmv) @, (%)
% i 1 ) i ! 1y { i -
SVE-1 08/12/98 ' 36,000 ' 8942 00 , 14 123 © 491 ; 261 79 26 | 04 | 02 00
i 1] i q M 1 i H
SVE-2 08/12/98 120 30 | o1 | os 49 | 223 . 293 231 128 | 52 20 ' 00
1 ! 1 T 1 ki T 1 T
SVE-3 | 08M2/98 460 . 114 00 00 . 03 14 1 40 ' 289 . 367 | 215 . 70 . 02
T ) T i i [ H Iy T
SVE-4 11/08/97 ! 81,000 20120 00 24 203 488 . 219 ! 59 ' 05 | o1 , 01 [ 00
08/12/98 . 16000 | 3974 . 00 03 60 ' 373 , 336 188 © 31 : 08 ' 01 | 00
T i f i T i | —
SVE-5 11/08/97 720 179 . 00 09 45 211 | 332 | 262 60 . 19 | 02 00
08/12/98 110 27 1 00 % 04 ‘ 17 1 16.5 1 33,0 } 247 15.1 |I 55 1 27 04 |
SVE-6 08/12/98 6400 | 1590 00 00 | 30 ' 288 , 35 ~ 213 | 63 | 50 | 19 0.2
T I T 1 | 1 i I 1
SVE-7 08/12/98 3800 | 944 0.0 06 93 = 474 [ 294 . 80 } 48 | 05 |, 00 | 00
1 i 1 | i [ i T T T T
SVE-8 | 08/12/98 | 1600 | 397 [ 01 | 137 . 189 . 396 16.9 76 | 25 . 06 |, 01 . 00
1 1 1 1 1 1 { i 1 1 % {
SVE-9 | 0812798 | 2200 | 546 , 00 | 125 | 280 | 454 110 27 05 : 02 00 : 00
i T I 1 { ¥ 1 I I ] i T
SVE-10 | 11/08/97 , 2900 . 720 ' 00 . 25 | 118 418 279 133 © 20 . 07 . 00 00
08/12/98 640 | 159 00 ' 25 : 100 435 . 266 136 33 ' 05 0.0 0.0
T 1 T | T | f i f i R R S
SVE-11 | 11/08/97 | 22000 ' 5465 . 00 | 11 | 134 50.7 257 ' 80 09 ' 02 | 00 | 00
08/12/98 9700 | 2,409 00 ' 05 | 72 : 389 322 178 26 ' 07 61 00
¥ I 1 i | 3 { I { T I} I
SVE-12 | 081298 | . 23000 © 5713 0.0 07 128 . 404 287 138 © 29 , 04 02 0.1
1 1 i L ] 1 { T { T 1 I
SVE-13 | 08/12/98 | 25000 1 6210 | 00 06 ; 205 511 210 57 10 01 ., 00 0.0
T I T I 1 { 1 1 1 I T
SVE-14 | 08/12/98 | " 18000 447 00 10 . 121 533 223 | 88 21 04 00 , 00
T ] T i t 1 | I T i i ———
Total 11108197 | 17000 4223 . 00 | 19 ' 158 489 243 | 78 08 .« 02 00 01
- ' 8 2 e e 8l
(dup) 11/08/97 | 17,000 4223 0.0 19 159 ' 478 242 ' 81 ' 11 , 05 | 02 _ 03
: / L . - =
08/12/98 | 5700 | 1416 | 00 | 19 137 M0 - 278 121, 27 05 | 03 . 00
| ! ' e e
(dup) 08/12/98 5400 | 1341 | 00 . 19 | 141 404 | 278 125 | 26 o7 00 . 00
04/19/99 3600 | 894 . 02 15 140 | 380 | 273 |, 140 | 40 o8 | o2 , 00
1 1 1 1 1 1 T T i 1

All air samples analyzed by Hall Laboratory of Albuquergue, NM

PiD = Photoionization detector

® Conversion Factor:
P =0.88 atm, MW = 110 g/mole, R = 0.08205 L"atm/(K*mole), T = 293°K
Cppmv = CuglL * (R * TV(MW'P))
Cppmv =Cugl *0.2484

Table 4. (Page 1 of 1)




Report of Ground Water Remediation Activities

Transwestern Pipeline Company
Atoka-1 Compressor Station

Attachment #1

Laboratory Reports for the August 1998, February 1998,
& August 1999 Ground Water Sampling Events




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901

August 17, 1998

Ms. Sandy Sharp

CYPRESS ENGINEERING, INC.
10235 W. Little York Rd, #256
Houston, TX 77040

The following report contains analytical results for the sample(s) received at Southern Petroleum
Laboratories (SPL) on August 7, 1998. The sample(s) was assigned to Certificate of Analysis
No.(s) 9808245 and analyzed for all parameters as listed on the chain of custody.

Sample “MW-4" (SPL#9808245-03A) was randomly selected as a Quality Control sample for the
Volatile Aromatics analysis by method 8021B. The Matrix Spike (MS) and Matrix Spike Duplicate
(MSD) recoveries were outside of advisable quality control limits for the compound o-Xylene. The
Laboratory Control Sample (LCS) was analyzed as a Quality Control check for the analytical batch
and all recoveries were within acceptable limits.

Any data flag or quality control exception associated with this report will be footnoted in the
analytical results page(s) or the quality control summary page(s).

If you have any questions or comments pertaining to this data report, please do not hesitate to contact
me. Please reference the above Certificate of Analysis No. during any inquiries.

Again, SPL is pleased to be of service to you. We anticipate working with you in fulfilling all your
current and future analytical needs.

Southern Petroleum Laboratories

Electa Brown
Project Manager




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901

Southern Petroleum Laboratories, Inc.

Certificate of Analysis Number: 98-08-245

Approved for Release by:

%%ij 71796

Electa Brown, Project Manager Date

; Greg Grandits
Laboratory Director

Cynthia Schreiner
Quality Assurance Officer

The attached analytical data package may not be reproduced except in full
vithout the express written approval of this laboratory.




SIS

LABORATORIES

Certificate of Analysis No. H9-9808245-01

Cypress Engineering, Inc.
10235 W. Little York Rd #256
Houston, TX 77040

ATTN: Sandy Sharp . 08/27/98
PROJECT: TWP ATOKA-1 PROJECT NO:

SITE: MATRIX: WATER

SAMPLED BY: Cypress Engineering DATE SAMPLED: 08/05/98 18:15:00
SAMPLE ID: MW-8 DATE RECEIVED: 08/07/98

ANALYTICAL DATA ‘
L% UNITS

PARAMETER . RESULTS PQ
Benzene 2.7 1.0 ug/L
Toluene ND 1.0 ug/L
Ethyl benzene ND 1.0 ug/L
Total Xylene : ND 1.0 ug/L
SURROGATES AMOUNT % LOWER UPPER
SPIKED RECOVERY LIMIT LIMIT
1,4-Difluorobenzene 30 ug/L 97 50 150
4-Bromofluorcbenzene 30 ug/L 100 50 150
ANALYZED BY: TB DATE/TIME: 08/12/98 07:08:00
METHOD: 8021B, Volatile Organic [SW-846]
NOTES : * - Practical Quantitation Limit ND - Not Detected

‘ NA - Not Analyzed

COMMENTS :

QUALITY ASSURANCE: These analyses are performed in accordance
ass0 INTERcHANER Bl EPA guidedshBborfcRifedivRdvity assuEanéifs orive 1511 E. ORANGETHORPE AVE.

{H{OUSTON, TX 77054 SCOTT, LA 70583-8544 TRAVERSE CITY, MI 49686 FULLERTON, CA 92631
1713) 660-0901 (318) 237-4SPL (616) 947-5777 (714) 4476868




s '

LABORATORIES

Certificate of Analysis No. H9-9808245-02

Cypress Engineering, Inc.
10235 W. Little York R4 #256
Houston, TX 77040

ATTN: Sandy Sharp - 08/27/98
PROJECT: TWP ATOKA-1 PROJECT NO:

SITE: MATRIX: WATER

SAMPLED BY: Cypress Engineering DATE SAMPLED: 08/05/98 18:55:00
SAMPLE ID: MW-3 DATE RECEIVED: 08/07/98

ANALYTICAL DATA

PARAMETER : RESULTS PQL* UNITS
Benzene 1.4 1.0 ug/L
Toluene ND 1.0 ug/L
Ethyl benzene ND 1.0 ug/L
Total Xylene ND 1.0 ug/L

SURROGATES AMOUNT % LOWER UPPER
SPIKED RECOVERY LIMIT LIMIT
1,4-Difluorobenzene 30 ug/L 97 50 150
4-Bromofluorobenzene 30 ug/L 100 50 150
ANALYZED BY: TB DATE/TIME: 08/12/98 11:12:00
METHOD: 8021B, Volatile Organic [SW-846] '
NOTES: * - Practical Quantitation Limit ND - Not Detected
NA - Not Analyzed
COMMENTS :
QUALITY ASSURANCE: These analyses are performed in accordance
1880 INTERCHAMEEDR EPA guielakisnedofrreapradi ty asSUlsEaVGHES DRIVE 1511 E. ORANGETHORPE AVE.
4OUSTON, TX 77054 SCOTT, LA 70583-8544 TRAVERSE CITY, M| 49686 FULLERTON, CA 92631

1713) 660-0901 (318) 237-4SPL (616) 947-6777 (714) 447-6868




I '

LABORATORIES

Cypress Engineering, Inc.
10235 W. Little York Rd #256

Certificate of Analysis No. H9-9808245-03

Houston, TX 77040
ATTN: Sandy Sharp 08/27/98
PROJECT: TWP ATOKA-1 PROJECT NO:
SITE: MATRIX: WATER
SAMPLED BY: Cypress Engineering DATE SAMPLED: 08/06/98 07:10:00
SAMPLE ID: MW-4 DATE RECEIVED: 08/07/98
: ANALYTICAL DATA
PARAMETER RESULTS PQL* UNITS
Benzene 3.7 1.0 ug/L
Toluene ND 1.0 ug/L
Ethyl benzene ND 1.0 ug/L
Total Xylene ND 1.0 ug/L
SURROGATES AMOUNT % LOWER UPPER
SPIKED RECOVERY LIMIT LIMIT
1,4-Difluorobenzene 30 ug/L 97 50 150
4-Bromofluorobenzene 30 ug/L 100 50 150
ANALYZED BY: TB DATE/TIME: 08/12/98 05:31:00

METHOD: 8021B, Volatile Organic [SW-846]
NOTES: * - Practical Quantitation Limit ND
NA - Not Analyzed

COMMENTS :

QUALIT¥ ASSURANCE: I :
8180 INTERcHANGEBR EPA guislQidBasofaiefradity assSuganess orive

HOUSTON, TX 77054 SCOTT, LA 70583-8544 TRAVERSE CITY, Ml 49686
(i 13) 660-0801 (318) 237-4SPL (616) 947-5777

- Not Detected

These analyses are performed in accordance

1511 E. ORANGETHORPE AVE.
FULLERTON, CA 92631
(714) 447-6868




LABORATORIES

Cypress Engineering, Inc.
10235 W. Little York RA #256
Houston, TX 77040

ATTN: Sandy Sharp

Certificate of Analysis No. H9-9808245-04

08/27/98

PROJECT: TWP ATOKA-1 PROJECT NO:
SITE: MATRIX:
SAMPLED BY: Cypress Engineering DATE SAMPLED:

SAMPLE ID: MW-7 DATE RECEIVED;

WATER
08/06/98 07:45:00
08/07/98

ANALYTICAL DATA

PARAMETER . RESULTS PQL* UNITS
Benzene 870 5.0 ug/L
Toluene 900 5.0 ug/L
Ethyl benzene 440 5.0 ug/L
Total Xylene 1000 5.0 ug/L

SURROGATES AMOUNT % LOWER UPPER
SPIKED RECOVERY LIMIT LIMIT
1,4-Difluorobenzene 150 ug/L 107 50 150
4-Bromofluorobenzene 150 ug/L . 113 50 150
ANALYZED BY: TB DATE/TIME: 08/13/98 08:27:00
METHOD: 8021B, Volatile Organic [SW-846]
NOTES: * - Practical Quantitation Limit ND - Not Detected

NA - Not Analyzed

COMMENTS :

QUALITY ASSURANCE: These analyses are performed in accordance

880 NTERCHANEEBR EPA guisiehinResofareffiRii ty asSULsamGHEEs DRIVE
IHOUSTON, TX 77054 SCOTT, LA 70583-8544 TRAVERSE CITY, M| 49686
(713) 660-0901 (318) 237-4SPL (616) 947-5777

1511 E. ORANGETHORPE AVE.
FULLERTON, CA 82631
(714) 447-6868

i
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LABORATORIES

Certificate of Analysis No. H9-9808245-05

Cypress Engineering, Inc.
10235 W. Little York R4 #256
Houston, TX 77040

ATTN: Sandy Sharp . : 08/27/98
PROJECT: TWP ATOKA-1 PROJECT NO:

SITE: MATRIX: WATER

SAMPLED BY: Cypress Engineering DATE SAMPLED: 08/06/98 08:15:00
SAMPLE ID: MW-6 DATE RECEIVED: 08/07/98

ANALYTICAL DATA '
UNITS

PARAMETER RESULTS PQL*
Benzene 2100 5.0 ug/L
Toluene ND 5.0 ug/L
Ethyl benzene 370 5.0 ug/L
Total Xylene ND 5.0 ug/L
SURROGATES AMOUNT % LOWER UPPER
SPIKED RECOVERY LIMIT LIMIT
1,4-Difluorobenzene 150 ug/L 107 50 150
4-Bromofluorobenzene 150 ug/L 113 50 150
ANALYZED BY: TB DATE/TIME: 08/12/98 07:57:00
METHOD: 8021B, Volatile Organic [SW-846]
NOTES : * - Practical Quantitation Limit ND - Not Detected
NA - Not Analyzed
COMMENTS :
QUALITY ASSURANCE: These analyses are performed in accordance
ss80 NTErcHANGEBR EPA guigd@ddBesoHaiciRbiity assuxaweas orve 1511 E. ORANGETHORPE AVE.
JOUSTON, TX 77054 SCOTT, LA 70583-8544 TRAVERSE CITY, M1 49686 FULLERTON, CA 92631

713) 660-0901 (318) 237-4SPL (616) 947-5777 (714) 4476868




LABORATORIES

Cypress Engineering, Inc.
10235 W. Little York Rd #256
Houston, TX 77040

ATTN: Sandy Sharp

Certificate of Analysis No. H9-9808245-06

08/27/98

PROJECT: TWP ATOKA-1

SITE:

SAMPLED BY: Cypress Engineering
SAMPLE ID: MW-5

PROJECT NO:
MATRIX:

DATE SAMPLED:
DATE RECEIVED:

WATER
08/06/98 08:55:00
08/07/98

ANALYTICAL DATA

PARAMETER
Benzene
Toluene
Ethyl benzene
Total Xylene

SURROGATES

1,4-Difluorobenzene
4 -Bromofluorcbenzene

RESULTS PQL*
4200 10
130 10
390 10
60 10
AMOUNT $
SPIKED RECOVERY
300 ug/L 113
300 ug/L 113

UNITS
ug/L
ug/L
ug/L
ug/L

LOWER UPPER
LIMIT LIMIT
50 150
50 150

ANALYZED BY: TB

NA - Not Analyzed

COMMENTS :

DATE/TIME: 08/13/98 08:51:00
METHOD: 8021B, Volatile Organic [SW-846]
NOTES: * - Practical Quantitation Limit ND - Not Detected

QUALITY ASSURANCE: These analyseg are performed in accordance
¢880 INTERCHANSEDR EPA quisiahineSodfaarreipptdvi ty asSudsaIveres bRIVE

HIOUSTON, TX 77054 SCOTT, LA 70583-8544
(713) 660-0901 (318) 237-4SPL

TRAVERSE CITY, Ml 49686
(616) 947-5777

1511 E. ORANGETHORPE AVE.
FULLERTON, CA 92631
(714) 447-6868




LABORATORIESCertificate of Analysis No. H9-9808245-07
Cypress Engineering, Inc.

10235 W. Little York R4 #256

‘ Houston, TX 77040

ATTIN: Sandy Sharp . 08/27/98
PROJECT: TWP ATOKA-1 PROJECT NO:
SITE: MATRIX: WATER
| SAMPLED BY: Cypress Engineering DATE SAMPLED: 08/06/98 09:40:00
‘ SAMPLE ID: MW-2 DATE RECEIVED: 08/07/98

ANALYTICAL: DATA

PARAMETER RESULTS POL* UNITS
Benzene 2900 50 ug/L
Toluene 3600 50 ug/L
Ethyl benzene 550 50 ug/L
Total Xylene 1300 50 ug/L
! SURROGATES AMOUNT % LOWER UPPER
SPIKED RECOVERY LIMIT LIMIT
1,4-Difluorobenzene 1500 ug/L 100 50 150
| 4-Bromofluorobenzene 1500 ug/L 107 50 150
| .
ANALYZED BY: TB DATE/TIME: 08/13/98 09:16:00
METHOD: 8021B, Volatile Organic [SW-846]
NOTES : * - Practical Quantitation Limit ND - Not Detected

NA - Not Analyzed

COMMENTS :

QUALITY ASSURANCE: These analyses are performed in accordance

e880 INTERCHANGE B} EPA guigd@nsB@sorfcatre b LY asSSUEAIIERES DRIVE 1511 E. ORANGETHORPE AVE.
FOUSTON, TX 77054 SCOTT, LA 70583-8544 TRAVERSE CITY, M1 49686 FULLERTON, CA 92631
(713) 660-0901 (318) 237-4SPL (616) 9475777 (714) 447-6868




LABORATORIES

Certificate of Analysis No.

Cypress Engineering, Inc.
10235 W. Little York Rd #256
-Houston, TX 77040

ATTN: Sandy Sharp

H9-9808245-08

08/27/98

PROJECT: TWP ATOKA-1
SITE:
SAMPLED BY: Cypress Engineering

PROJECT NO:
MATRIX: WATER
DATE SAMPLED: 08/06/98 09:55:00

SAMPLE ID: Purge Water Drum #1 DATE RECEIVED: 08/07/98

ANALYTICAL DATA

PARAMETER RESULTS PQL* UNITS
Benzene ND 1.0 ug/L
Toluene ND 1.0 ug/L
Ethyl benzene ND 1.0 ug/L
Total Xylene ND 1.0 ug/L

SURROGATES AMOUNT % LOWER UPPER
SPIKED RECOVERY LIMIT LIMIT
1,4-Difluorobenzene 30 ug/L 97 50 150
4-Bromofluorobenzene 30 ug/L 100 50 150
ANALYZED BY: TB DATE/TIME: 08/13/98 09:40:00
METHOD: 8021B, Volatile Organic [SW-846]}
NOTES: * - Practical Quantitation Limit ND - Not Detected

NA - Not Analyzed

COMMENTS :

QUALITY ASSURANCE: These analyses are performed in accordance

1880 INTERCHAMGE DR EPA guislahdResofaAefpbadvity A5 SUSEIVGHES DRIVE 1511 E. ORANGETHORPE AVE.
HOUSTON, TX 77054 SCOTT, LA 70583-8544 TRAVERSE CITY, M 49686 FULLERTON, CA 92631
(713) 660-0901 (318) 237-4SPL (616) 947-5777 (714) 447-6868




LABORATORIES

Certificate of Analysis No. H9-9808245-09

Cypress Engineering, Inc.
10235 W. Little York Rd #256
Houston, TX 77040

ATTN: Sandy Sharp . 08/27/98
PROJECT: TWP ATOKA-1 PROJECT NO:

SITE: MATRIX: WATER

SAMPLED BY: Cypress Engineering DATE SAMPLED: 08/06/98 10:00:00
SAMPLE ID: Purge Water Drum #2 DATE RECEIVED: 08/07/98

1 ANALYTICAL DATA

! PARAMETER . RESULTS PQL* UNITS
Benzene ND 1.0 ug/L
Toluene ND 1.0 ug/L
Ethyl benzene ND 1.0 ug/L
Total Xylene ND 1.0 ug/L

SURROGATES AMOUNT ) % LOWER UPPER
SPIKED RECOVERY LIMIT LIMIT
1,4-Difluorobenzene 30 ug/L 93 50 150
4-Bromofluorobenzene 30 ug/L 100 50 150
ANALYZED BY: TB , DATE/TIME: 08/13/98 10:04:00
METHOD: 8021B, Volatile Organic [SW-846]
NOTES: * - Practical Quantitation Limit ND - Not Detected
NA - Not Analyzed
COMMENTS :
QUALITY ASSURANCE: These analyses are performed in accordance
seso INTERCHANEEDR EPA guigelinesofQkciildddi Ly assSuzEanefks orve 1511 E. ORANGETHORPE AVE.
HOUSTON, TX 77054 SCOTT, LA 70583-8544 TRAVERSE CITY, M| 49686 FULLERTON, CA 92631

(713) 660-0901 (318) 237-4SPL (616) 847-5777 (714) 447-6868
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SPL Houston Environmental Laboratory

Sample Login Checklist

Date: Time:

L-72-9% /0%

SPL Sample ID:

(%0825

| Yes | No
| 1 |Chain-of-Custody (COC) form is present. —
' 2 |COC is properly completed. e
3 |If no, Non-Conformance Worksheet has been completed.
4 |Custody seals are present on the shipping container. —
5 |If yes, custody seals are intact. —
6 |All samples are tagged or labeled. —
| 7 If no, Non-Conformance Worksheet has been completed.
' 8 |Sample containers arrived intact —
9 |Temperature of samples upon arrival:
a:
10 |Method of sample delivery to SPL: |SPL Delivery
Client Delivery
FedEx Delivery (airbill #) 3062450361651
Other:
11 [Method of sample disposal: SPL Disposal —
HOLD
Return to Client

””/%%// ot




Hall Environmental
Analysis Laboratory, Inc.

Hall Environmental Analysis Laboratory 8/24/98
4901 Hawkins NE, Suite A

Albuquerque, NM 87109

(505)345-3975

Cypress Engineering

10235 West Little York, #256
Houston, Texas 77040

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 nd or the < sign) has been made.

e

Scott Hallenbeck, L.ab Manager

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

Sincerely,

Project: 9808053/TW Atoka-1

4901 Hawkins NE, Suite A Albuquerque, NM 87109 (505)345-3975 fax (505)345-4107







Hall Environmental Analysis Laboratory, Inc.

Client : Cypress Engineering Services Date Collected: 8/12/98

Project: TW Atoka-1 Date Received: 8/14/98
Sample Matrix: Air Date Extracted: NA
Gasoline Range Organics
EPA Method 8015 Modified
Units: pg/L
Sample Name: SVE-11 SVE-6 SVE-4
Lab Code: 9808053-4 9808053-5 9808053-6
Date Analyzed: 8/15/98 8/15/98 8/15/98
Compound MRI, Result Result Result
Gasoline Range Organics 5.0 9,700 6,400 16,000
TFT (Surrogate) Recovery ** *& **
Dilution Factor 100 50 100
Hydrocarbon Ranges
<CH 0.0% 0.0% 0.0%
C5-C6 0.56% 0.0% 0.3%
C6-C7 7.2% 3.0% 6.0 %
C7-C8 38.9 % 28.8 % 37.3%
C8-C9 32.2% 33.6% 33.6 %
C9-C10 17.8 % 21.3% 18.8 %
C10-C11_ | 26% 6.3% 3.1%
Ci11-C12 | 0.7% 5.0 % 0.8%
Ci12-Ci14 0.1% 1.9% 0.1%
Cl4+ 0.0% 0.2 % 0.0%

** Surrogate not recoverable due to matrix interference.




Hall Environmental Analysis Laboratory, Inc.

Client : Cypress Engineering Services Date Collected: 8/12/98

Project: TW Atoka-1 Date Received: 8/14/398
Sample Matrix: Air Date Extracted: NA
Gasoline Range Organics
EPA Method 8015 Modified
Units: pg/L
Sample Name: SVE-5 SVE-3 SVE-1
Lab Code: 9808053-7 9808053-8 9808053-9
Date Analyzed: 8/15/98 8/15/98 8/15/98
Compound MRL  Result Result Result
Gasoline Range Organics 5.0 110 460 36,000
TFT (Surrogate) Recovery ** 109 **¥
Dilution Factor 2.5 5 100
Hydrocarbon Ranges
<Cb 0.0% 0.0% 0.0%
C5-C6 04% 0.0% 1.4%
C6-C7 L.7% 0.3% 12.3 %
C17-C8 16.5 % 1.4% 49.1%
C8-C9 33.0% 4.0% 26.1 %
C9-C10 24.7% 28.9 % 7.9%
C10-C11 15.1% 36.7 % 26%
Ci1-C12 [556% 21.5% 0.4%
Cl12-C14 [27% 7.0% 0.2%
Ci14+ 0.4% 0.2% 0.0%

** Surrogate not recoverable due to matrix interference.




Hall Environmental Analysis Laboratory, Inc.

Client : Cypress Engineering Services Date Collected: 8/12/98
Project: TW Atoka-1 Date Received: 8/14/98
Sample Matrix: Air Date Extracted: NA
Gasoline Range Organics
EPA Method 8015 Modified
Units: pg/L
Sample Name: SVE-2 SVE-8 SVE-7
Lab Code: 98080563-10 9808053-11 9808053-12
Date Analyzed: 8/15/98 8/15/98 8/17/98
Compound MRL  Result Result Result
Gasoline Range Organics 5.0 120 1,600 3,800
TFT (Surrogate) Recovery 111 *k *k
Dilution Factor 2.5 10 50
Hydrocarbon Ranges
<Ch 0.1% 0.1% 0.0%
C5-C6 0.5% 13.7% 0.6%
C6-C7 4.9 % 18.9 % 9.3 %
C7-C8 22.3 % 39.6 % 47.4 %
C8-C9 29.3 % 16.9 % 29.4 %
C9-C10 23.1% 7.6 % 8.0%
C10-C11 12.6 % 2.5 % 4.8 %
C11-C12 |52% 0.6 % 0.5%
C12-C14 |12.0% 0.1% 0.0%
C14+ 0.0 % 0.0% 0.0%

** Surrogate not recoverable due to matrix interference.




Hall Environmental Analysis Laboratory, Inc.

Client : Cypress Engineering Services Date Collected: 8/12/98

Project: TW Atoka-1 Date Received: 8/14/98
Sample Matrix: Air Date Extracted: NA
Gasoline Range Organics
EPA Method 8015 Modified
Units: pg/L
Sample Name: SVE-14 SVE-9 SVE-Total
Lab Code: 9808053-13 9808053-14 9808053-15
Date Analyzed: 8/17/98 8/17/98 8/17/98
Compound MRL  Result Result Result
Gasoline Range Organics 5.0 18,000 2,200 5,700
TFT (Surrogate) Recovery ** ** **
Dilution Factor 100 50 50
Hydrocarbon Ranges
<Ch 0.0% 0.0% 0.0%
C5-Cé6 1.0% 12.5 % 1.9%
C6-C7 121 % 28.0 % 13.7%
C7-C8 53.3 % 45.1 % 41.0%
C8-C9 22.3% 11.0% 27.8%
C9-C10 8.8% 2.7% 12.1%
C10-C11 |21 % 0.5% 2.71%
Cl11-C12 |04 % 0.2% 0.5%
Ci12.C14 10.0% 0.0% 0.3%
C14+ 0.0% 0.0% 0.0%

** Surrogate not recoverable due to matrix interference.




Hall Environmental Analysis Laboratory, Inc.

Client : Cypress Engineering Services Date Collected: 8/13/98
Project: TW Atoka-1 Date Received: 8/14/98
Sample Matrix: Air Date Extracted: NA
Gasoline Range Organics
EPA Method 8015 Modified
Units; pg/L

Sample Name: 'SVE-Dup
Lab Code: 9808053-16
Date Analyzed: 8/17/98

Compound MRL  Result
Gasoline Range Organics 5.0 5,400
BFB (Surrogate) Recovery *k
Dilution Factor 50

Hydrocarbon Ranges

<Cb 0.0%
C5-C6 1.9%
C6-C7 14.1%
C7-C8 40.4 %
C8-C9 27.8%
C9-C10 12.56 %
C10-C11 | 26%
C11-C12 0.7%
C12-C14 [ 0.0%
Cl4+ 0.0%

** Surrogate not recoverable due to matrix interference.




Hall Environmental Analysis Laboratory, Inc.

Client : Cypress Engineering Services Date Collected: NA
Project: TW Atoka-1 Date Received: NA
Sample Matrix: Aqueous Date Extracted: NA
Gasoline Range Organics
EPA Method 8015 Modified

Units: PPM (mg/L)

Sample Name: Reagent Reagent Reagent
Lab Code: Blank Blank Blank
Date Analyzed: 8/14/98 8/15/98 8/17/98
Compound MRIL. Result Result Result
Gasoline Range Organics  0.05 nd nd nd
BFB (Surrogate) Recovery 99 108 102
Dilution Factor 1 1 1




Hall Environmental Analysis Laboratory, Inc.

Client: Cypress Engineering Services Date Collected: NA
Project: TW Atoka-1 Date Received: NA
Sample Matrix: Aqueous Date Extracted: NA

Date Analyzed: 8/13,17/98

Volatile Organic Compounds
Units: PPM (mg/D)
BS/BSD 8/13, 8/17

EPA Method 8015 Modified

Sample Amount Blank BS
Compound Result Added Spike BS % Dup BSD % RPD
Gasoline <0.05 0.50 0.40 80 0.40 80 0
EPA Method 8015 Modified

Sample Amount Blank BS

Compound Result Added Spike BS % Dup BSD % RPD

Gasoline <0.05 0.50 0.45 90 0.44 88 2




HaiL ENVIRONMENTAL ANALYSIS LABORATORY

CHAIN-OF-CUSTODY RECORD 4901 Hawkins NE, Suite A -
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C() LAB

CORE LABORATORIES

2ND RE-CHECK

!of&u‘%%

Signature

Name: M. Jean Waits

Title: Supervising Chemist

The analytical results, opinions or interpratations contained in this report are based upon Information and material supplied by the client for whose axciusive and confidantiat use this report has been made. The snalyhcal
results, opinions or interpretations expresaed represent the best judgment of Core Laboratories. Core Laboratories, howsver, makes no warranty or representation, express or implied. of any typs, and expressly disclams

same as to the iy, proper or of any oil, gas. coal or other mineral, property, well or sand in CONMEction with which such report is usad or reiied upon for any reason whatsoever. This report

i
shall not be reproducedt, in whoie or in pert, without the written approval of Core Laboratories,

Date:

CORE LABORATORIES
P O BOX 34766
HOUSTON, TX  77234-4282




RELAB

CORE LABORATORIES

LABORATORY

TESTS
10/26/98

RESULTS

CL'ENT I.D...cvnens :
DA'E SAMPLED.......: 09/22/98
TIME SAMPLED....... t 12:45

WORK DESCRIPTION...: Enron/TWP Atoka-1 Station SVE Composite

LABORATORY 1.D...: 984587-0001
DATE RECEIVED....: 09/24/98
TIME RECEIVED....: 11:27
REMARKS..........: 2ND RE-CHECK

mwwm.wmmammnnmemwmm'muabasodwonm'ovmanonlndmmwwdmtf&mudwumcmmwmmmmmmnudmmma
rasults, opinions or interpratations expressed represent the best udgment of Core Laboratones. Core Laboratories, however, makes No warranty OF représentation, express or implad. of any type, and expressly disclams

same asto the ity, proper

shall not be reproduced, in whole or in part, without the written approval of Core Laboratones.

of any oil, gas. coal or other mineral, Proparty, welt or 3and in coNMNECtion with whech such report 1 used or relied upon 1or any reason whatsoaver. This report

Ex:ended Refinery Gas Analysis *1 UOP 539, GPA 2286 09/28/98 TSH
Hydrogen <0.10 0.10 Mol %
Oxygen 21.74 0.01 Mol %
Nitrogen 77.67 0.01 Mol %
Carbon Monoxide <0.01 0.01 Mol %
Carbon Dioxide 0.44 0.01 Mol %
Hydrogen Sulfide <0.01 0.01 Mol %
Methane <0.01 0.01 Mol %
Ethylene <0.01 0.01 Mol %
Ethane <0.01 0.01 Mol %
Propylene <0.01 0.01 Mol %
Propane <0.01 0.01 Mol %
Isobutane <0.01 0.01 Mol %
C4 Olefins <0.01 0.01 Mol %
n-Butane <0.01 0.01 Mol %
Isopentane <0.01 0.01 Mol %
n-Pentane <0.01 0.01 Mol %
Hexanes Plus 0.15 0.01 Mol %
Total 100.00 0.01 Mol %
Relative Density 1.00402 0
Gross Heating Value (Dry/Real) 9.1 0 BTU/CF 14.696
Pentenes <0.001 0.001 Mol %
2,2-Dimethylbutane <0.001 0.001 Mol %
2-Methyl Pentane 0.001 0.001 Mol %
3-Methyl Pentane 0.001 0.001 Mol %
n-Hexane 0.002 0.001 Mol %
Hexenes <0.001 0.001 Mol %
Methylcyclopentane 0.002 0.001 Mol %
Benzene 0.001 0.001 Mol %
Cyclohexane 0.004 0.001 Mol %
2-Methyl Hexane 0.003 0.001 Mol %
3-Methylhexane 0.004 0.001 Mol %
Dimethylcyclopentanes 0.003 0.001 Mol %
n-Heptane 0.007 0.001 Mol %
C7 Olefins <0.001 0.001 Mol %
Methylcyclohexane 0.020 0.001 Mol %
Trimethylcyclopentanes 0.003 0.001 Mol %
Toluene 0.004 0.001 Mol %
2-Methylheptane 0.008 0.001 Mol %
3-Methylheptane 0.005 0.001 Mol %
Dimethylcyclohexanes 0.007 0.001 Mol %
2,2,4 Trimethylpentane <0.001 0.001 Mol %
n-Octane 0.008 0.001 Mol %
Ethyl Benzene 0.001 0.001 Mol %
P O BOX 34766
HOUSTON, TX  77234-4282
(713) 943-9776
PAGE: 1




CO LAB : CORE LABORATORIES

LABORATORY TESTS RESULTS
10/26/98

CLIENT I.D..vvvenens LABORATORY I.D...: 984587-0001
DATE SAMPLED.......: 09/22/98 DATE RECEIVED....: 09/24/98
TIME SAMPLED....... : 12:45 ’ TIME RECEIVED....: 11:27
WOFK DESCRIPTION...: Enron/TWP Atoka-1 Station SVE Composite REMARKS..........: 2ND RE-CHECK
Xylenes 0.014 0.001 Mol %
C9 Paraffins 0.017 0.001 Mol %
n-Nonane 0.006 0.001 Mol %
Decanes Plus ' 0.027 0.001 Mol %
Total 0.150 0.001 Mol %
P O BOX 34766
HOUSTON, TX  77234-4282
(713) 943-9776
PAGE:2

The analytical results, opinions or interpretations contained in this report are based upon nformation and material supplied by the cllent for whose exciusve and confidentiat use this report has been mads. The analytical

results, 0pinions or interpretations expressed represent the best ndgment of Cors Laboratonss. Cora Laboratories, however, makes no warranty or represartanon, axpress or impied. of any type, and expressly disciams

same as to the Aty, proper or of any oil, gas, coal or other mineral, property, weil or sand in connection with which such repart 13 used or relied upon for any reason whatsoever. This reort

shall not be reproduced, in whale or in part, without the written approval of Core Laboratories.
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L10062

February 24, 1999

George Robinson
Enron Gas Pipeline Group

%3(3) CBlay ?t., Room 3142 Phone: (713) 646-7327
.O.Box 1188 )
Houston, TX 77002 FAX: (713) 646-7867

Re: Laboratory Sample Analysis

Project: Atoka-1
Transwestern Pipeline

Project Manager: George Robinson

Dear George Robinson:

On Tuesday, February 16, 1999, OAL received nine (9) water samples for analysis. The samples were
analyzed utilizing EPA, ASTM, or equivalent methodology.

Should you have any questions concerning the results in this report, please contact us at (503) 590-5300.
Refer to OAL login number L10062.

Sincerely,

Yo 4l O [ Mo
,€o ’ (Tt ft /Y

Kami Morrow Stzanne LeMay

Project Manager . QA/QC Officer

OREGON ANALYTICAL LABORATORY

A Division of Portland General Electric
14855 S.W. Scholls Ferry Road, Beaverton, OR 97007
Phone 503-590-5300 o Fax 503-590-1404

Printed on recycled paper € www.oalab.com/oal » Toll-Free 1-800-644-0967




OAL

110062

Sample Summary
Sample ID Lab # Description Sampled Received
MW-8 L10062-1 water 02/12/99 11:40 02/16/99
MW-3 L10062-2 water 02/12/99 12:35 02/16/99
Mw-4 L10062-3 water 02/12/99 13:05 02/16/99
MW-7 L10062-4 water 02/12/99 13:50 02/16/99
MW-6 L10062-5 water 02/12/99 14:30 02/16/99
MWwW-5 L10062-6 water 02/12/99 15:05 02/16/99
MW-2 L10062-7 water 02/12/99 15:50 02/16/99
PURGE WATER 8/98 L10062-8 water 02/12/99 15:40 02/16/99
TRIP BLANK L10062-9 water 02/12/99 02/16/99

Definition of Terms
Mi Matrix interference.
ND Analytical result was below the reporting limit.
P Sample was unpreserved.

Analysts

Initials  Analyst Title
WB Wayne Boyle Analyst

Analysis

Method Summary
Method

BTEX

EPA 8021

Prin:ed on recycled paper @

OREGON ANALYTICAL LABORATORY

A Division of Portland General Electric

14855 S.W. Scholls Ferry Road, Beaverton, OR 97007
Phone 503-590-5300 ¢ Fax 503-590-1404

www.oalab.com/oal ¢ Toll-Free 1-800-644-0967
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AL

Client: Enron Gas Pipeline Group ' Project: Atoka-1
Contact: George Robinson . Transwestern Pipeline

BTEX

by EPA 8021
syample ID Matrix Lab Number
i Units
Analyte Result Rell_aic::?tng (pr:b) Comment
_ Sampled: 02/12/99
MW-8 Water : Analyzed: 02/22/99 by WB L10062-1
Benzene 2. 1. Ho/L P
Toluene . ND 1. ug/L
Ethylbenzene ND 1. pg/L
Total Xylenes ND 1. Hg/L
Surrogate Recovery Limit
Trifluorotoluene 98.% 50-150
Bromofluorobenzene 111.% 50-150
Sampled: 02/12/99
MW-3 Water Analyzed: 02/22/99 by WB L10062-2
Benzene 2. 1. pg/L P
Toluene ND 1. ug/L
Ethylbenzene ND 1. pg/L
Total Xylenes ND 1. pg/l.
Surrogate Recovery Limit
Trifluorotoluene 102.% 50 - 150
Bromofiuorobenzene 119.% 50 - 150
Sampled: 02/12/99
MW-4 Water Analyzed: 02/22/99 by WB L10062-3
Benzene i ND 1. ug/L P
Toluene ND 1. ug/l
Ethylbenzene ...~~~ ND 1. pg/L
Total Xylenes ND 1. Hg/L
Surrogate Recovery Limit
Trifluorotoluene * °96.% 50-150 °
Bromofluorobenzene 113.% 50 -150

OREGON ANALYTICAL LABORATORY

A Division of Portland General Electric - 1 -
14855 S.W. Scholls Ferry Road, Beaverton, OR 97007
Phone 503-590-5300 * Fax 503-590-1404

Prin ed on recycled paper @ www.oalab.com/oal * Toll-Free 1-800-644-0967




Client: Enron Gas Pipeline Group

Contact: George Robinson

BTEX

OAL

Project: Atoka-1

L10062

Transwestern Pipeline

by EPA 8021
Sample ID Matrix Lab Number
’ rti Units
Analyte Result Ref::niltng (pr:b) Comment
Sampled: 02/12/99 .
MW-7 Water Analyzed: 02/23/99 by WB L10062-4
Benzene 970 1. Hg/L P
Toluene - 820 1. Hg/L
Ethylbenzene 380 1. pg/L
Total Xylenes______ . 730 1. Hg/L
Surrogate Recovery Limit
Trifluorotoluene 97.% 50 - 150
Bromofluorobenzene 106.% 50 - 150
Sampled: 02/12/99
M6 Water Analyzed: 02/23/99 by WB L10062-5
Benzene 1,700 1. Hg/L P
Toluene ND 1. Hg/L
Ethylbenzene 280 1. ug/L
Total Xylenes . 2. 1. Hg/L
Surrogate Recovery Limit
Trifluorotoluene 95.% 50- 150
Bromofluorobenzene 106.% 50 - 150
Sampled: 02/12/99
UW-5 Water Analyzed: 02/22/99 by WB L10062-6
Benzene ===~~~ 4,500 1. Hg/L P
Toluene 280 1. Hg/L
Ethylbenzene 240 1. Hg/L
Total Xylenes . 46. 1. Hg/L
Surrogate Recovery Limit
Trifluorotoluene “72.% 50- 150
Bromofluorobenzene 112.% 50 - 150

Printed on recycled paper @

OREGON ANALYTICAL LABORATORY

A Division of Portland General Electric

14855 S.W. Scholls Ferry Road, Beaverton, OR 97007
Phone 503-590-5300 » Fax 503-590-1404
www.oalab.com/oal ® Toll-Free 1-800-644-0967




OAL ¢ L10062

Client: Enron Gas Pipeline Group ' Project: Atoka-1
Contact: George Robinson : Transwestern Pipeline

BTEX

by EPA 8021
Sample ID Matrix Lab Number
R i Units
Analyte : Resuit el;-)ic'::ltng (Ppb) Comment
Sampled: 02/12/99
M w-2 Water ’ Analyzed: 02/23/99 by WB L10062-7
Benzene 2,000 1 pg/L P
Toluene. - 2,300 1 pg/L
Ethylbenzene 330 1. pg/L
Total Xylenes . 750 1. Hg/L
Surrogate Recovery ' Limit
Trifluorotoluene 84.% 50-150
Bromofiuorobenzene Mi 50- 150
. Sampled: 02/12/99
PURGE WATER 8/98 Water Analyzed: 02/22/99 by WB L10062-8
Benzene ND 1. Hg/L
Toluene ND 1. ug/L.
Ethylbenzene ND 1. HgfL
Total Xylenes ND 1. Hg/L
Surrogate Recovery Limit
Trifluorotoluene : 94.% 50- 150
Bromofluorobenzene 112.% 50 - 150
Sampled: 02/12/99
TRIP BLANK Water Analyzed: 02/23/99 by WB L10062-9
Benzene ND 1. Hg/L
Toluene ND 1. ug/L.
Ethylbenzene ND 1. /L
Total Xylenes ND 1. ug/l
) Surrogate Recovery Limit
Trifluorotoluerie ©102.% 50- 150
Bromofluorobenzene 118.% 50 - 150

OREGON ANALYTICAL LABORATORY

A Division of Portland General Electric
14855 S.W. Scholls Ferry Road, Beaverton, OR 97007
" Phone 503-590-5300 ¢ Fax 503-590-1404
www.oalab.com /oal ¢ Toll-Free 1-800-644-0967

Printed on recycled paper @
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Client: Enron Gas Pipeline Group Project: Atoka-1
Contact: George Robinson ‘ Transwestern Pipeline

Batch Q.C.
Method Blank

BTEX/Water (ug/L)
B Reporting Date
Analyte Result Limit Q Analyzed
EONZENE . ... oot ND 1 02/22/99
Tolene . ... ND 1
Ethylbenzene. .. ... S ND 1
Xylenes . . ... e ND 1
$Surrogates % Recovery
Trifluorotoluene 98
Eiromofluorobenzene 114
Comments: L10062-1,2,3,6 & 8.

OREGON ANALYTICAL LABORATORY

A Division of Portland General Electric
14855 S.W. Scholls Ferry Road, Beaverton, OR 97007
Phone 503-590-5300 ¢ Fax 503-590-1404

Prin ed on recycled paper
Y pap @ www.oalab.com/oal ® Toll-Free 1-800-644-0967
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Client: Enron Gas Pipeline Group _ Project: Atoka-1
Contact: George Robinson ' Transwestern Pipeline

Batch Q.C.
Method Blank

BTEX/Water (ug/L)
i Reporting Date
Analyte Result Limit Q , Analyzed
BENZENE . . . et ND 1 02/23/99
i Toluene..........c.ciiiiii i, ND 1
1 Zthylbenzene. .. ... PSP ND 1
Xylenes . ... ND 1
Surrogates % Recovery
Trifluorotoluene 95
Bromofluorobenzene 113
Comments: L10062-4,5,7 & 9.

OREGON ANALYTICAL LABORATORY

A Division of Portland General Electric
14855 S.W. Scholls Ferry Road, Beaverton, OR 97007
Phone 503-590-5300 ¢ Fax 503-590-1404
www.oalab.com/oal ¢ Toll-Free 1-800-644-0967

Printed on recycled paper @




Client: Enron Gas Pipeline Group
Contact: George Robinson

Batch Q.C.

OAL

L10062

Project: Atoka-1
Transwestern Pipeline

LCS
BTEX/Water (ug/L)

] . Date
Analyte Result True Value % Recovery Analyzed
BENZENE . . . - o 11.4 10.0 114 02/23/99
Toluene . ...t 11.2 10.0 112

Ethylbenzene ... ......... ... ... ... ... 11.2 10.0 112

Xylenes . . ..o 213 20.0 107

Surrogates % Recovery

Trifluorotoluene 101

Bromofluorobenzene 111

Comments:

Printed on recycled paper @

OREGON ANALYTICAL LABORATORY

A Division of Portland General Electric

14855 S.W. Scholls Ferry Road, Beaverton, OR 97007

Phone 503-590-5300 « Fax 503-590-1404
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Client: Enron Gas Pipeline Group
Contact: George Robinson

OAL

Batch Q.C.

L10062

Project: Atoka-1
Transwestern Pipeline

MS
BTEX/Water (ug/L)
] Sample MS Date
Analyte Result Result True Value % Recovery Q  Analyzed
L ND 10.3 10.0 103 02/23/99
Toluene............co i, ND 11.0 10.0 110
Ethylbenzene . . ... e ND 10.9 10.0 109
Xylenes . ...... ... ... i ND 20.7 20.0 104
% Recovery % Recovery
‘Surrogates Sample MS
Trifluorotoluene 98 101
Bromofiuorobenzene 112 110
Comments:

OREGON ANALYTICAL LABORATORY

A Division of Portland General Electric

14855 S.W. Scholls Ferry Road, Beaverton, OR 97007
Phone 503-590-5300 ¢ Fax 503-590-1404
www.oalab.com/oal ® Toll-Free 1-800-644-0967
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Client: Enron Gas Pipeline Group
Contact: George Robinson

oaAL °

Batch Q.C.

L10062

Project: Atoka-1
Transwestern Pipeline

Duplicate
BTEX/Water (ug/L)
B Duplicate Reporting Date
Analyte Result Result RPD Limit Q Analyzed
BENZENE ... .. ..., 210 211 <1 1 02/17/99
oluene. ... 362 359 <1 1
ithylbenzene . .............. .. ... .. .. 14.8 14.9 <1 1
Aylenes . ... 401 401 <1 1
% Recovery % Recovery
‘Surrogates Sample Duplicate
} ‘Trifluorotoluene 77 80
‘ 13romofluorobenzene Mi Mi
|
|
1>omments: L10062-1 through 3.

OREGON ANALYTICAL LABORATORY

A Division of Portland General Electric

14855 S.W. Scholls Ferry Road, Beaverton, OR 97007

Printed on recycled paper @

www.oalab.com /oal ® Toll-Free 1-800-644-0967

Phone 503-590-5300 » Fax 503-590-1404
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OA-’- 110062

Client: Enron Gas Pipeline Group , Project: Atoka-1
Contact: George Robinson Transwestern Pipeline
Batch Q.C.
Duplicate
BTEX/Water (ug/L)

B . Duplicate Reporting Date
Analyte Result Result RPD Limit Q Analyzed
BENZENe .. . . ... s 968 927 4 1 02/23/99
Toluene . .. ... 820 788 4 1
Iithylbenzene ...... P 379 363 4 1
Aylenes . .. ..o 727 702 3 1

% Recovery % Recovery

‘Surrogates Sample Duplicate
Trifluorotoluene 97 93
3romofluorobenzene 106 104

Somments: L10062-4 through 9.

OREGON ANALYTICAL LABORATORY

A Division of Portland General Electric
14855 S.W. Scholls Ferry Road, Beaverton, OR 97007
Phone 503-590-5300 ¢ Fax 503-590-1404

Printed ec
ted on recycled paper &3 www.oalab.com /oal ® Toll-Free 1-800-644-0967



i mm m NDevanan

i il - RIS BW. Bonos Fary e, TR A NN a1 B E N MY T e T T Snm!"i'\gfh(—{fﬂb 0 Comp /
mL Analytical BRI, She) 630.8300 CHAIN 0r Cus10DY RECORD oaLtsZY__  Page) of __

Laboratory FAX (103) 890.1404 LABORATORY ANALYSIS REQUEST 1SCO - Site VisitO
Client Information
Company

Bliling lnlormallon j\] Project Information "

Company Zﬁ Project Name v mpler's Nam
D)

Conluclimgéaﬁk_}_ Project #MT@% Signatur,

Contact

Address dress <, PO. # Quote # i
—_—
NOTE: If quote numbér Is not referenced,
f SB-7 Comments standard pricing will be applled.
Phgne‘m”# —_— PI:)':{? #%:7_3_22__ Fa?f_m Provide Fax Results &) Yes DNo
Remarks Matrix Analyses

[N] Normal — 10 working days
5 ? {8] Special - § working days

{R] Rush — 24-72 hrs. .+

(0] Other -

J Naphthalene

TPH |{Oil& Grease D[ITotal

418.1 [413.1/1664 CINP
TCLP
Cr

418.1M

FOR LAB USE ONLY
Sample !dentification Date | Time OAL Login #

ANE Hefra o | L10062 - |
mw -3 /[ |1225] -7
mw -4 [ 113057 -3

Mw-7 [ e -4
mw -l |\ lw -
mw 5 \ 1S -¢

| [rss0 -1 ,

‘?uwéwfe\!; «/% 5 -3 3] IX

o 1 v -9 -

Rel s | Relinqulshed

Date /ﬁ Signature Date

2/,

[0 Time Print Name "] Print Name - TTme
Y 1320 - ]

Company Company / I |company /

Recelved ) 7 Recelved .~ Recelved

s
"s_lng %% : i g . : :1 : Date Signature Date |§Iﬁﬂure Date
Eé ! 'um &nj /Iéz//q: Print Ny / Time = IPdny( / Time
Company S Comflany ] Copfpany
E™one M | iai

10 Y, o=~ £ 1+ 1 O\

NW TPH Quantification

G D

BTEX 602 /8020 CIMTBE

Quantity? ClYes TiNo

Organochlorine 608 / 8080 / 8081
PCB Pesticide

Volatiles 624 / 8260 / 8240
8010/ 8020

“Semivolatiles 625/ 8270
PAH(SIM) PAH 8310

Other (Note in Remarks)

Remarks

W\ [\N] [ # of Containers
Soil
SRS <[ water

—-

<]

P << P Gzt BTEX

W\ N\

l__L._L___._._ —

|

E
|

Relinquished
Signature Date

(3

0 Courier CUPS )(Fedax 0 Other
Received @ _ﬁ_ °C
Appropriate Containers xYes O No

\

40z./80z. Jars
__LZ VOA Vials
Plastic Bottles
Glass Bottles
Other

SR




Hall Environmental
Analysis Laboratory, Inc.
April 30,1999

Hall Environmental Analysis Laboratory
4901 Hawkins NE, Suite A
Albuquerque, NM 87109
(505)345-3975

Cypress Engineering

10235 West Little York, #256
Houston, Texas 77040

Dear Mr. Robinson:

Enclosed are the resuits 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 nd or the < sign) has been made.

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

Sincerely,

Tl —

Nancy McDuffie
Assistant Laboratory Manager

Project: 9904110/SVE Sampling Atoka-1 Station

4901 Hawkins NE, Suite A Albuquerque, NM 87109 (505)345-3975 fax (505)345-4107




Hall Environmental Analysis Laboratory, Inc.

Client: Cypress Engineering Services Date Collected:  4/19/99
Project: SVE Sampling Atoka-1 Station Date Received: 4/20/99
Sample Matrix:  Air Date Extracted: NA

Gasoline Range Organics
EPA Method 8015 Modified

Units: pg/L
Sample Name; SVE Total Reagent
Lab Code: 9904110-1 Blank
Date Analyzed: - 4/21/99 4/21/99
Compound MRL Result Result
Gasoline Range Organics 5.0 3,600 nd
BFB (Surrogate) Recovery % > 96%
Dilution Factor 25 1
Hydrocarbon Ranges
<C5 02%
C5-C6 1.5%
C6-C7 14.0 %

C7-C8 38.0%
C8-C9 27.3 %
C9-C10 14.0 %
C10-C11 | 4.0%
C11-C12 0.8%
C12-C14 0.2%
C1i4+ 0.0 %

** Surrogate not recoverable due to matrix interference.




Hall Environmental Analysis Laboratory, Inc.

Client: Cypress Engineering Services Date Collected:  NA-
Project: SVE Sampling Atoka-1 Station Date Received: NA

Sample Matrix: Aqueous Date Extracted: NA
Date Analyzed:  4/21/99

Gasoline Range Organics
Units: PPBug/L
BS/BSD 4/21

EPA Method 8015 Modified

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

Gasoline <0.05 0.50 0.52 102 0.51 102

2
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L12620

August 23, 1999

George Robinson
Enron Gas Pipeline Group

333 Clay St., Room 3142 Phone: (71@) 646-7327

P.O. Box 1188 )
Houston, TX 77002 FAX: (713) 646-7867

Re: Laboratory Sample Analysis

Project: Atoka-1
Transwestern Pipeline

Project Manager: George Robinson

Dear George Robinson:

On Friday, August 13, 1999, OAL received nine (9) water samples for analysis. The samples were
analyzed utilizing EPA, ASTM, or equivalent methodology.

Should you have any questions concerning the results in this report, please contact us at (503) 590-5300.
Refer to OAL login number L.12620.

Sincerely,

duy b,

Doug McKenzie
Project Manager

OREGON ANALYTICAL LABORATORY

A Division of Portland General Electric
14855 S.W. Scholls Ferry Road, Beaverton, OR 97007
Phone 503-590-5300 » Fax 503-590-1404
www.oalab.com/oal ® Toll-Free 1-800-644-0967

Printed on recycled paper @




* oaL °

1L12620
Sample Summary

Sample ID Lab # Description Sampled Received
MW-8 L12620-1 Water 08/12/99 10:30 08/13/99
MW-3 L12620-2 Water 08/12/99 11:35 08/13/99
MW-4 L12620-3 Water 08/12/99 12:05 08/13/99
MW-7 : L12620-4 Water 08/12/99 12:45 08/13/99
MW-6 L12620-5 Water 08/12/99 13:25 08/13/99
MW-5 L12620-6 Water 08/12/99 14:10 08/13/99
MW-2 L12620-7  Water ' 08/12/99 14:40 08/13/99
2/99 DRUM #2 L12620-8 Water 08/12/99 14:45 08/13/99 .
TRIP BLANK L12620-9 Water 08/04/99 08/13/99

Definition of Terms

ND Analytical result was below the reporting limit.
P - Sample was unpreserved. '

Laboratory Certifications*

Agency Number

Florida Department of Health ID #E87569

Oregon Health Division State Lab #OR020
Washington Department of Ecology Lab Accreditation #C136
Washington Department of Health Washington Code #136

* Current Scopes of Accreditation are available upon request.

Analysts
Initials  Analyst Title
wB Wayne Boyle Chemist

Method Summary
Analysis Method

BTEX EPA 8021

OREGON ANALYTICAL LABORATORY

A Division of Portland General Electric
14855 S.W. Scholls Ferry Road, Beaverton, OR 97007
Phone 503-590-5300 » Fax 503-590-1404
www.oalab.com/oal ¢ Toll-Free 1-800-644-0967

Printed on recycled paper @




Client: Enron Gas Pipeline Group
(Contact: George Robinson

BTEX

OAL

Project: Atoka-1

L12620

Transwestern Pipeline

by EPA 8021
i
Scmple ID Matrix Lab Number
Reporti Unit
CAS Analyte Result efic:ni;ng (pplbs; Comment
Sampled: 08/12/99
MivV-8 Water Analyzed: 08/18/99 by WB L12620-1
71-43-2 Benzene ND 2. ug/L
1)8-88-3  Toluene ND 2. pg/L
130-41-4  Ethylbenzene ND 2. pg/L
1330-20-7 Total Xylenes ND 2. pg/L
Surrogate Recovery Limit
Trifluorotoluene 104.% 50 - 150
4-Bromofluorobenzene 118.% 50 - 150
Sampled: 08/12/99
M¥V-3 Water Analyzed: 08/18/99 by WB L12620-2
71-43-2 Benzene 3. 2. Ha/L
| 108-88-3  Toluene ND 2. Hg/L
i 100-41-4  Ethylbenzene ND 2. pg/L
1330-20-7 Total Xylenes ND 2. ug/L
Surrogate Recovery Limit
Trifluorotoluene 111.% 50 - 150
4-Bromofluorobenzene 114.% 50 - 150
Sampled: 08/12/99
MW-4 Water Analyzed: 08/18/99 by WB L12620-3
71-43-2 Benzene ND 2. Hg/L
108-88-3  Toluene ND 2. ug/L.
100-41-4  Ethylbenzene ND 2. pa/l
1330-20-7 Total Xylenes. ND 2. ug/L
Surrogate Recovery Limit
Trifluorotoluene 102.% 50 - 150
4-Bromofluorobenzene 113.% 60-150
OREGON ANALYTICAL LABORATORY
PJ3.23 A Division of Portland General Electric

i

Printed on recycled paper @

14855 S.W. Scholls Ferry Road, Beaverton, OR 97007
Phone 503-590-5300 » Fax 503-590-1404

www.oalab.com/oal ¢ Toll-Frec 1-800-644-0967




Client: Enron Gas Pipeline Group
Contact: George Robinson

OAL

BTEX

Project: Atoka-1

112620

Transwestern Pipeline

by EPA 8021
Sample ID Matrix Lab Number
~ Reporting Units
CAS Analyte Result Limit (bpb) Comment
Sampled: 08/12/99
Mw-7 Water Analyzed: 08/19/99 by WB L12620-4
71-43-2 Benzene 860 100 Ha/L P
108-88-3 Toluene 850 100 Hg/L
100-41-4 Ethylbenzene 420 100 ug/L
1330-20-7 Total Xylenes 830 100 pg/L
Surrogate Recovery Limit
Trifluorotoluene 87.% 50 - 150
4-Bromofluorobenzene 67.% 50 - 150
Sampled: 08/12/99
MW-6 Water Analyzed: 08/19/99 by WB L12620-5
71-43-2 Benzene 1,100 2. Hg/L
108-88-3  Toluene ND 2. ug/L
100-41-4 Ethylbenzene 310 2. ug/L
‘ 1330-20-7 . Total Xylenes 2, 2. Hg/L
; Surrogate Recovery Limit
‘ Trifluorotoluene 102.% 50 - 150
\ 4-Bromofluorobenzene 112.% 50-150
| —
Sampled: 08/12/99
MW-5 Water Analyzed: 08/19/99 by WB L12620-6
71-43-2 Benzene. 3,900 10. Hg/L P
‘ 108-88-3  Toluene 68. 10. Ha/L
i 100-41-4  Ethylbenzene 220 10. Hg/L
| 1330-20-7 Total Xylenes 31. 10. Hall
Surrogate Recovery Limit
Trifluorotoluene 111.% 50 - 150
| 4-Bromofluorobenzene 111.% 50-150
OREGON ANALYTICAL LABORATORY
PJ3423 A Division of Portland General Electric )

Prirted on recycled paper @

14855 S.W. Scholis Ferry Road, Beaverton, OR 97007
Phone 503-590-5300 ¢ Fax 503-590-1404
www.oalab.com/oal * Toll-Free 1-800-644-0967




Client: Enron Gas Pipeline Group

Contact: George Robinson

BTEX

OAL

Project: Atoka-1

L12620

Transwestern Pipeline

by EPA 8021
Sample ID Matrix Lab Number
Reporti Unit
CAS Analyte Result el;_:i;i;ng (pr;':bj Comment
Sampled: 08/12/99
MW-2 Water Analyzed: 08/19/99 by WB L12620-7
71-43-2 Benzene 1,800 100 Hg/L
108-88-3  Toluene 2,500 100 ug/L
100-41-4 Ethylbenzene 350 100 Mg/l
1330-20-7 Total Xylenes 890 100 Hg/L
Surrogate Recovery Limit
Trifluorotoluene 103.% 50 - 150
4-Bromofiuorobenzene 104.% 50 - 150
Sampled: 08/12/99
2/79 DRUM #2 Water Analyzed: 08/18/99 by WB L12620-8
71-43-2 Benzene ND 2. pg/L
108-88-3  Toluene ND 2. pg/L
100-41-4  Ethylbenzene ND 2. pg/L
1330-20-7 .Total Xylenes ND 2. pg/L
Surrogate Recovery Limit
Trifluorotoluene 97.% 50-150
4-Bromofluorobenzene 115.% 50 -150
Sampled: 08/04/99
TiUP BLANK Water Analyzed: (8/18/99 by WB L12620-9
71-43-2 Benzene ND 2. pg/L
108-88-3  Toluene ND 2. ug/L
100-41-4 Ethylbenzene ND 2. ug/l
1330-20-7 Total Xylenes ND 2. ug/L
Surrogate Recovery Limit
Trifluorotoluene 102.% 50 - 150
4-Bromofluorobenzene 111.% 50 - 150
OREGON ANALYTICAL LABORATORY
A Division of Portland General Electric
PJ3423 -

Prirted on recycled paper @

14855 S.W. Scholls Ferry Road, Beaverton, OR 97007
Phone 503-590-5300 ¢ Fax 503-590-1404
www.oalab.com/oal ® Toll-Free 1-800-644-0967




OAL ©

@

L12620
Client: Enron Gas Pipeline Group . Project: Atoka-1
| Contact: George Robinson _ Transwestern Pipeline
: Batch Q.C.
Method Blank
BTEX/Water (ug/L)
. Reporting Date
Analyte ~ Result Limit Q Analyzed
BANZENE - o o e ND 2 08/18/99
Toluene ..., ND 2
‘ Ehylbenzene........ e ND 2
[ XAenesS ...t e ND 2
S.rrogates % Recovery
Tiifluorotoluene 105
B omofluorcbenzene 117
Comments: 1.12620-1,2,3,8 & 9.

OREGON ANALYTICAL LABORATORY

A Division of Portland General Electric
14855 S.W. Scholls Ferry Road, Beaverton, OR 97007
Phone 503-590-5300 ¢ Fax 503-590-1404

Prinied on recycled paper @ www.oalab.com/oal ¢ Toll-Free 1-800-644-0967




Client: Enron Gas Pipeline Group
Contact: George Robinson

OAL

Batch Q.C.
Method Blank

1.12620

Project: Atoka-1
Transwestern Pipeline

BTEX/Water (ug/L)
_ Reporting Date
Analyte Result Limit Analyzed
e ND 2 08/19/99
Toluene ..., ND 2
Ethylbenzene....... e ND 2
Xylenes .. ...l ND 2
Surrogates % Recovery
Trifluorotoluene 97
Bromofiuorobenzene -108

Comments: L.12620-4,5,6 & 7.

Prirted on recycled paper @

OREGON ANALYTICAL LABORATORY

A Division of Portland General Electric

14855 S.W. Scholls Ferry Road, Beaverton, OR 97007
Phone 503-590-5300 ¢ Fax 503-590-1404

www.oalab.com/oal ® Toll-Free 1-800-644-0967




OAL °

Client: Enron Gas Pipeline Group

Contact: George Robinson

Batch Q.C.

L12620

Project: Atoka-1
Transwestern Pipeline

LCS
BTEX/Water (ug/L)

. Date
Analyte Result True Value % Recovery Q Analyzed
T3ONZENE . - et 9.3 10.0 93 08/10/99
TOENE . ot e e e 95 10.0 95

Sthylbenzene . ... ...t 9.6 10.0 96

KYleneS . ..ot e 29.5 30.0 98
-Surrogates % Recovery

Trifluorotoluene 93

13romofluorobenzene 97

1>omments:

Priated on recycled paper @

OREGON ANALYTICAL LABORATORY

A Division of Portland General Electric

14855 S.W. Scholls Ferry Road, Beaverton, OR 97007

Phone 503-590-5300 ¢ Fax 503-590-1404

www.oalab.com/oal ¢ Toll-Free 1-800-644-0967




* OAL

Client: Enron Gas Pipeline Group
Contact: George Robinson

Batch Q.C.

L12620

Project: Atoka-1
Transwestern Pipeline

MS
BTEX/Water (ug/L)
, Sample MS Date
Analyte : Result Result True Value % Recovery Q  Analyzed
BONZENE . .o vveee et 11 498 500 97 08/12/99
Toluene . ..o ii i e 481 969 500 98
Ethylbenzene . ...... e e e e 929 1400 500 94
Xylenes ... oo e 4950 5930 1500 65
% Recovery % Recovery
‘Surrogates Sample MS
Trifluorotoluene 88 97
Bromofluorobenzene 90 92

Comments:

OREGON ANALYTICAL LABORATORY

A Division of Portland General Electric
14855 S.W. Scholls Ferry Road, Beaverton, OR 97007

Prir ted on recycled paper @

Phone 503-590-5300 ¢ Fax 503-590-1404
www.oalab.com/oal ¢ Toll-Free 1-800-644-0967




Contact: George Robinson

* OAL

Client: Enron Gas Pipeline Group

Batch Q.C.

L12620

Project: Atoka-1
Transwestern Pipeline

Duplicate
BTEX/Water (ug/L)
L Duplicate Reporting Date
Analyte Result Result RPD Limit Q Analyzed
s 11 11 <1 2 08/12/99
Toluene . . ..o v 481 454 6 2
Ettylbenzene.......... ... i 929 886 5 2
XYlenes . .o e e 4950 4780 3 2
% Recovery % Recovery

‘Surrogates Sample Duplicate
Tri‘luorotoluene 88 87
Bromofluorobenzene 90 91

Co rriments:

L12620-1 through 7.

Prin:ed on recycled paper @

OREGON ANALYTICAL LABORATORY

A Division of Portland General Electric
14855 S.W. Scholls Ferry Road, Beaverton, OR 97007
Phone 503-590-5300 ¢ Fax 503-590-1404
www.oalab.com/oal ¢ Toll-Free 1-800-644-0967




Client: Enron Gas Pipeline Group
Contact: George Robinson

OAL

Batch Q.C.

L12620

Project: Atoka-1
Transwestern Pipeline

Duplicate
BTEX/Water (ug/L)
. Duplicate Reporting Date
Analyte Result Result RPD Limit Q Analyzed
BANZENE .. - e ee e ND ND NA 2 08/18/99
TOIENE . oottt ND ND NA 2
Ehylbenzene....... ... ... i, ND ND NA 2
XeNES . oot e ND ND NA 2
% Recovery % Recovery

‘Surrogates Sample Duplicate
T ifluorotoluene 97 101
B-omofluorobenzene 115 118

Comments: L12620-8 & 9.

Prir ted on recycled paper @

OREGON ANALYTICAL LABORATORY

A Division of Portland General Electric
14855 S.W. Scholls Ferry Road, Beaverton, OR 97007
Phone 503-590-5300 ¢ Fax 503-590-1404
www.oalab.com/oal ¢ Toll-Free 1-800-644-0967
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