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1.0 BACKGROUND REVIEW 

HALLIBURTON NUS Environmental Corporation (HALLIBURTON NUS) was requested by 

Transwestern Pipeline Company (Transwestern) to install one monitor well at Transwestern 

Compressor Station No. 9 located in Roswell, New Mexico. The facility is an active natural 

gas pipeline compressor station located on the north side of the city of Roswell. The location 

of the site is shown in Figure 1-1. 

The well was installed within an area that contained three abandoned pits used to collect 

pipeline and other liquid wastes. Through time, the liquid wastes were deposited, burned, and 

then backfilled repeatedly in the pits. The pits were taken out of service in 1986. 

A previous investigation (Metric Corporation, 1991) determined that the pit area was situated 

above a natural topographic basin. The basin contains a perched liquid zone within alluvial 

deposits of sands and gravels. The perched water zone is contained within red clay layers 

which act as an aquitard. The major source of liquids comprising the perched zone is from 

the introduction of natural gas pipeline liquids which are removed from the transporation of 

natural gas. Based upon the Metric Corporation (Metric) investigation, groundwater conditions 

were not impacted. 

This investigation also concluded that the subsurface soils within the basin have been 

impacted by the pipeline liquid waste pit activities. 

R-48-09-2-003H 1-1 
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2.0 FIELD ACTIVITIES 

This section describes the field activities undertaken on July 2 1 , 22, and 

September 2 1 , 1992, by HALLIBURTON NUS. A monitor well. Station 9 Pit, was installed 

and developed. Prior to mobilization, a Site-Specific Health and Safety Plan, presented in 

Appendix A, was developed. 

The location of the well was selected by Transwestern personnel and was near a previous 

boring location (Metric, 1991). 

The drilling was completed using a CME-55 drill rig. The boring was drilled with 6-5/8 in. 

O.D. hollow-stem augers to 60 feet without sampling. Beginning at 60 feet, continuous 

samples were collected, using split-spoon samplers, until reaching the red clay aquitard 

containing very hard white sulfate lenses at 68 feet. The boring was then overdrilled with 

10-inch O.D. hollow-stem augers to install the well. The perched liquid level was measured 

at 35 feet below the ground surface within the sands and gravels of the perched zone. (See 

boring log contained in Appendix B for additional details.) A 3-inch PVC bailer was used to 

develop the well. Development of the well produced 110 gallons of perched liquids, which 

were collected in two drums. 

The well, consisting of 28 feet of Schedule 40 PVC riser and 40 feet of 0.010 slotted 

Schedule 40 PVC screen, was installed inside the augers. The screen was set between 

68 feet and 28 feet below ground surface. The filter pack consisted of 12/20 grade packsand 

and installed to 25.2 feet below the surface. A layer of one-half inch bentonite pellets was 

added to 24.4 feet below the surface. A cement mixture of Portland cement and Super Gel X 

was used to grout the well from the top of the bentonite seal to the ground surface. 

The Station 9 Pit monitor well was purged and sampled on September 21,1992. The static 

perched liquid level was measured at 26.08 feet below the ground surface. A 3-inch teflon 

bailer was used to purge the well. An oil layer was encountered when purging the well. The 

oil layer vanished prior to withdrawing the first well volume. After purging, the perched liquid 

was sampled with a 2-inch teflon bailer. The sample log sheet presented in Appendix C 

includes additional information. The perched liquid sample was placed in sample bottles and 
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stored on ice in a cooler prior to shipping to HALLIBURTON NUS Environmental Laboratory 

Houston, Texas. The chain-of-custody form is included in Appendix D. 
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3.0 ANALYTICAL RESULTS 

The sample obtained on September 21 , 1992, was analyzed for Appendix IX volatile and 

semivolatile organics, total petroleum hydrocarbons (TPH), and total metals. EPA Methods 

624/SW 8240,625/SW 8270, and 418.1 for organics, and SW Test Method 846/7000 series 

for the metals, respectively, were utilized for those analyses. The analytical results are 

presented in Tables 3-1 through 3-4. The analytical laboratory reports and associated quality 

control reports are contained in Appendix E. 

The perched liquid in the Station 9 Pit monitor well was found to contain aromatic 

hydrocarbons, halogenated hydrocarbons, and methyl ethyl ketone (MEK) as well as a few 

semivolatile organic constituents. Table 3-1 presents analytical results for volatile organic 

analyses. The following positive detections were reported: 

benzene O.370 ppm 

toluene 0.061 ppm 

ethylbenzene 0.110 ppm 

total xylenes 0.940 ppm 

1,1,1 - Trichloroethane 0.180 ppm 

1 ,1 - Dichloroethane 0.560 ppm 

2 - Butanone (MEK) 0.220 ppm 

Table 3-2 presents analytical results for semivolatile organic analyses. The following positive 

detections were reported: 

2 - Methylnaphthalene 0.051 ppm 

4 - Methylphenol 0.250 ppm 

naphthalene 0.034 ppm 

TPH concentration, as shown on Table 3-3, was detected at 37 ppm in the perched liquid 
sample. 

Arsenic, barium, and chromium, as presented in Table 3-4, were also detected in the sample. 
The inorganic analytes were detected in concentrations of 0.19 ppm, 4.4 ppm, and 0.01 ppm, 
respectively. 
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TABLE 3-1 

VOLATILE ORGANICS 
ANALYTICAL DATA IN //G/L 

TRANSWESTERN COMPRESSOR STATION NO. 9 
ROSWELL, NEW MEXICO 

ANALYTE RESULT 

1,1,1 -Trichloroethane 180 

1,1,2,2-Tetrachloroethane < 30 

1,1,2-Trichloroethane < 30 

1,1-Dichloroethane 560 

1,1-Dichloroethene < 30 

1,2,3-Trichloropropane < 30 

1,2-Dichloroethane < 30 

1,2-Dichloropropane < 30 

1,4-Dichloro-2-butene < 60 

2-Butanone (MEK) 220 

2-Chloroethylvinyl Ether < 60 

2-Hexanone < 60 

4-Methyl-2-Pentanone (MIBK) < 60 

Acetone < 60 

Acrolein < 600 

Acrylonitrile < 600 

Benzene 370 

Bromodichloromethane < 30 

Bromoform < 30 

Bromomethane < 60 

Carbon disulfide < 30 

Carbon tetrachloride < 30 

Chlorobenzene < 30 

Chlorodibromomethane < 30 

Chloroethane < 60 
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TABLE 3-1 (Continued) 
VOLATILE ORGANICS 
ANALYTICAL DATA IN //g/L 
TRANSWESTERN COMPRESSOR STATION NO. 9 
ROSWELL, NEW MEXICO 

ANALYTE RESULT 

Chloroform < 30 

Chloromethane < 60 

Dibromomethane < 30 

Dichlorodif luoromethane < 120 

Ethanol • 

Ethyl methacrylate < 60 

Ethylbenzene 110 

lodomethane (Methyl iodide) < 60 

Methylene chloride < 60 

P/M xylene 820 

Styrene < 30 

Tetrachloroethene < 30 

Toluene 61 

Trichloroethene < 30 

Trichlorof luoromethane < 30 

Vinyl acetate < 60 

Vinyl chloride < 60 

cis-1,2-Dichloroethene < 30 

cis-1,3-Dichloropropane < 30 

o-Xylene 120 

trans-1,2-Dichloroethene < 30 

trans-1,3-Dichloropropene < 30 

NOTE: * This analyte was not detected by a computerized search of the chromatogram. 
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TABLE 3-2 

SEMI-VOLATILE ORGANICS 
ANALYTICAL DATA IN j/G/L 

TRANSWESTERN COMPRESSOR STATION NO. 9 
ROSWELL, NEW MEXICO 

ANALYTE RESULT 

1,2,4-Trichlorobenzene < 33 

1,2-Dichlorobenzene < 33 

1,3-Dichlorobenzene < 33 

1,4-Dichlorobenzene < 33 

2,4,5-Trichlorophenol < 66 

2,4,6-Trichlorophenol < 33 

2,4-Dichlorophenol < 33 

2,4-Dimethylphenol < 33 

2,4-Dinitrophenol < 160 

2,4-Dinitrotoluene < 33 

2,6-Dinitrotoluene < 33 

2-Chloronaphthalene < 33 

2-Chlorophenol < 33 

2-Methylnaphthalene 51 

2-Methylphenol (o-Cresol) < 33 

2-Nitroaniline < 160 

2-Nitrophenol < 33 

3,3'-Dichlorobenzidine < 66 

3-Methylphenol < 33 

3-Nitroaniline < 160 

4,6-Dinitro-2-methylphenol < 160 

4-Bromophenyl phenyl ether < 33 

4-Chloro-3-methylphenol < 33 

4-Chloroaniline < 33 

4-Chlorophenyl phenyl ether < 33 
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TABLE 3-2 (Continued) 
SEMI-VOLATILE ORGANICS 
ANALYTICAL DATA IN fjGIL 
TRANSWESTERN COMPRESSOR STATION NO. 9 
ROSWELL, NEW MEXICO 

ANALYTE RESULT 

4-Methylphenol 250 

4-Nitroaniline < 160 

4-Nitrophenol < 160 

Acenaphthene < 33 

Acenaphthylene < 33 

Acetophenone < 33 

Aniline < 33 

Anthracene < 160 

Benzidine < 33 

Benzo(a)anthracene < 33 

Benzo(a)pyrene < 33 

Benzo(b)f luoranthene < 33 

Benzo(ghi)perylene < 33 

Benzo(k)fluoranthene < 160 

Benzoic Acid < 33 

Benzyl alcohol < 33 

Benzyl butyl phthalate < 33 

Bis(2-Chloroethoxy)methane < 33 

Bis(2-Chloroethyl)ether < 33 

Bis(2-Chloroisopropyl)ether < 33 

Bis(2-Ethylhexyl)phthalate < 33 

Chrysene < 33 

Di-n-butyl phthalate < 33 

Di-n-octyl phthalate < 33 

Dibenzofuran < 33 
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TABLE 3-2 (Continued) 
SEMI-VOLATILE ORGANICS 
ANALYTICAL DATA IN //G/L 
TRANSWESTERN COMPRESSOR STATION NO. 9 
ROSWELL. NEW MEXICO 

ANALYTE RESULT 

Diethyl phthalate < 33 

Dimethyl phthalate < 33 

Fluoranthene < 33 

Fluorene < 33 

Hexachlorobenzene < 33 

Hexachlorobutadiene < 33 

Hexachlorocyclopentadiene < 33 

Hexachloroethane < 33 

Indenod ,2,3-cd)pyrene < 33 

Isophorone < 33 

N-Nitrosodimethylamine < 33 

N-Nitrosodiphenylamine < 33 

Naphthalene 34 

Nitrobenzene < 33 

Pentachlorophenol < 160 

Phenanthrene < 33 

Phenol < 33 

Pyrene < 33 

Pyridine < 66 

n-Nitroso-di-n-propylamine < 33 
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TABLE 3-3 

TOTAL PETROLEUM HYDROCARBONS 
ANALYTICAL DATA IN MG/L 

TRANSWESTERN COMPRESSOR STATION NO. 9 
ROSWELL, NEW MEXICO 

ANALYTE RESULT 

Total Petroleum Hydrocarbons 37 
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TABLE 3-4 

METALS 
ANALYTICAL DATA IN MG/L 

TRANSWESTERN COMPRESSOR STATION NO. 9 
ROSWELL, NEW MEXICO 

ANALYTE RESULT 

Arsenic 0.19 

Barium 4.4 

Cadmium < 0.005 

Chromium 0.01 

Mercury < 0.0002 

Silver < 0.01 

Lead < 0.05 

Selenium < 0.003 
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Project Name: Well Installation and Project No.: 6250 
Subsurface Investigations 

Scope of Work and Purpose of Visit: 

Roswell Compressor Station No. 9 - Install 4-in. monitor well in the backfilled pipeline liquids pit. 

Well is to be used as an extraction well at a later time. 

Site Visit Personnel: Responsibility: 

Larry Basilio Geologist & SSO 

Other Contacts: Phone Nos.: 

S. Richard - HALLIBURTON Proiect Manager (713) 492-1888 

Larry Campbell - Transwestern Env. Affairs Manager (505) 625-8022 

Earl Chandly - Transwestern NM Operation Man (505) 625-8031 

Dave Tanner - SH&B Drilling Manager (505) 884-0950 
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Emergency Information: Roswell Compressor Station No. 9; Roswell, New Mexico 

Type Name Phone Nos. 

Sheriff 911 

Ambulance 911 

Hospital Eastern New Mexico Medical 
Center North 

(505) 622-8170 

Rescue Service 911 

Poison Control Center 1-800-432-6866 

Site Manager Susanne Richard (713) 492-1888 

PMHS Tom Samson 713-561-1564 

Hospital Route: 

Eastern New Mexico Medical Center North 

405 W. Country Club Rd. 

Roswell, New Mexico 

Directions from the Site: 

Take HWY 285 south (left) to Country Club Rd. (4-5 miles), turn right (qo west) 1/2-1 mile-

Inclement Weather Procedures: 

No working during electrical storm, extremely high ambient heat loads, or other extreme weather conditions 

as determined bv the SSO. 

Site Background/Overall Information: 

Roswell Compressor Station No. 9 - Site was a backfilled burn pit. Previous investigations have determined 

that the pit lies above a natural subsurface depression which contains perched groundwater. Activities 

associated with pit usage have impacted underlying sediments. This well will be used to monitor 

contamination and mav in the future be used as an extraction well. 

WT-1 - Carlsbad Compressor Station - Previous investigations have determined that activities associated with 

the former oil pit, burn pit, and trash pit had impacted the sediments below these structures. Soils in 

borings were found impacted bv total petroleum hydrocarbons (TPH) down to 30 feet, TD of borings. 

WT-2 - Kermit Compressor Station - Site has not been investigated. Facility houses a compressor station 

and a dehydrator. Pits have not been used for a number of years. Drums mav have been dumped in trash 

pits. 
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Hazard Assessment: 

Hazards expected to be present include: 

1. - Fire and explosion from flammable/combustible materials 

2. - Movina machinery 

3. - Animal hazards - i.e., snakes, and ticks 

5. - Manual liftinq and slip/trip hazards 

6. - Heat stress 

7. - Underqround utilities, underqround qas pipelines 

Standard Operatinq Procedures: (i.e., basic hygiene, buddy system, no hand-to-mouth activities when 

working on site, etc.) 

Other. SSO will perform air monitoring during drilling and sampling activities. 
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PPE Requirements: Level D 

Minimum - Steel toe/shank shoes or boots, standard field clothes. (If hard hats and safety glasses not worn, 

indicate why.) 

Other: Hard hat and safety glass to be worn in vicinity of drilling operations. Rubber gloves to be worn 

during sampling activities. 

Modified Level CPPE will be available on site and used if so determined bv the SSO. 

PPE Selection Criteria: 

Upgrade to modified Level C PPE if HNU reading in the breathing zone is greater than 60 ppm. 

PPE Decon/Disposal (if applicable): 

Inspection • generated waste will be placed in plastic bags and disposed of properly-

Monitoring Equipment and Calibration Information: 

HNU - Calibrate daily with known calibration gas. 

OVA - Factor calibrated. Check for positive response with a marking pen. 
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Monitoring Equipment Selection Criteria: 

HNU -10.2 eV probe to scan for organic and inorganic vapor concentrations. 

OVA - Used to monitor organic vapor concentrations. 

Action Levels for Upgrading of PPE and/or Site Withdrawal: 

Begin work in Level D and upgrade PPE as site conditions warrant. 

Level D - <60 ppm reading on HNU in breathing zone. 

Modified Level C - >60 ppm reading on HNU/OVA in breathing zone or if workers are affected bv 

vapors. 

Note: 

Incident Report, Site Safety Follow-up Report, and Site Map must be attached. 
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HALLIBURTON NUS 
Environmental Corporation 

COORDINATES 

SURFACE ELEVATION DATUM 

BORING/WELL NUMBER MW-1 SHEET 1 OF 1 

PROJECT Transwestern Pipeline Company 

LOCATION Roswell, New Mexico 

PROJECT NUMBER 6250 

LOGGED BY L. Basilio DATE DRILLED 7/21/92 

o 

UJ 
_ i 
UJ 

SOIL 
DESCRIPTION 

GROUND SURFACE 

SAMPLE INFORMATION 

Depth 

Feet 

Sample 

T y p e 

Sample 

ID 

Inches 
Adv. 

Inches 
Rec. 

Penetr­
ometer 

Blow 
Counts 

PID/ 

FID 

(ppm) 

WELL 
CONSTRUCTION 
DETAIL & 
REMARKS 

T.O.C. Elev. 
Auger to 6 0 feet BLS prior t o sampl ing 

5 -

7 1 0 ~ 

7 1 5 : 

- 20 -j 

1 2 5 : 

- 30 :_ 

35 -

- 40 

7 4 5 

7 5 0 

: 55 H 

CLAY - red, sandy, f i r m , occasional gravel 
less than 1/4- inch, saturated red sand in top 
6 inches, mos t likely hole s lough , sanitary 
sewer odor 
CLAY - red, sandy to s i l ty , moderate ly f i r m , 
mo is t , hole s lough at t op is saturated, 
sanitary sewer odor 
CLAY - br ick red t o b rown i sh , f i rm t o 
occasional ly hard , s i l ty to sandy, gypsum at 
base 
CLAY - red w i t h hard gypsum nodules 

60 

65 -

SPT 
SPT 
SPT 
SPT 
SPT 
SPT 

18/18 
18/18 
18/ 0 
^8' l 0 
M I M 
12 12 

i i 

DRILLING CONTRACTOR: SH & B 

DRILLER: Ed Adams 

DRILLING METHOD: Hollow Stem Auger 

DRILLING EQUIPMENT: CME-55 

DIAMETER, TYPE & INTERVAL OF CASING: 
WELL SCREEN/INTERVAL: 
FILTER PACK-INTERVAL/QUANTITY: 

WELL SEAL-INTERVAL/QUANTITY: 

4-inch Schedule 40 PVC 
0.010 slot/28-68 ft BLS 
25.2-68 ft BLS/22 sacks 

24.4-25.2 ft BLS 
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« n HALLIBURTON NUS 
E i w u B i w i f a l C«rp«ratiaa 

GROUND WATER 
SAMPLE LOG SHEET 

B MONITORING WELL DATA 
• DOMESTIC WELL OATA 
• OTHER 

PROJECT NAME Transwestern. Roswell New Mexico PROJECT NUMBER 62«SQ 

NUS SAMPLE NO. ST.9 PIT SOURCE Monitor Well Station Q Pit. 

TOTAL WELL DEPTH: 68.16 PURGE DATA 
WELL CASING SIZE & DEPTH: 
4 inch casing (0.66) 68.16 

VOLUME PH S. C. TEMP. (' C) TDS COLOR & TURBIDITY WELL CASING SIZE & DEPTH: 
4 inch casing (0.66) 68.16 
STATIC WATER LEVEL: 25.42 
ONE CASING VOLUME: 28.2 
START PURGE (HRS.): 1300 
END PURGE (HRS.): 1350 
TOTAL PURGE TIME (MIN.): 50 min 
TOTAL AMOUNT PURGED (GAL.): 84.2 
MONITOR READING: MONITOR READING: 

PURGE METHOD: Hand Bailed 
SAMPLE METHOD: 
DEPTH METHOD: 
SAMPLE DATE & TIME: 
09/21/92 1405 

SAMPLE DATA SAMPLE DATE & TIME: 
09/21/92 1405 PH S. C. TEMP. (' C) TDS COLOR & TURBIDITY 
SAMPLED BY: 
John Altieri 6.92 21 c 

Cloudy Yellow 
Low Turbidity 

SIGNATURE(S): OBSERVA1 

Upon 
oil la 

riONS/NOTES: 

measuring water it was observed to have a heavy 
tyer. During the purge of this well the oil 

TYPE OF SAMPLE 
• LOW CONCENTRATION 
• HIGH CONCENTRATION 
• GRAB 
• COMPOSITE 
• GRAB - COMPOSITE 

.Layer was evacuated Der ore tne rirst volume was 
taken. For the rest of the purge the water had low 
turbidity with a cloudy blackish yellow color and a 
strong petroleum odor. 

ANALYSIS: PRESERVATIVE 

.Layer was evacuated Der ore tne rirst volume was 
taken. For the rest of the purge the water had low 
turbidity with a cloudy blackish yellow color and a 
strong petroleum odor. 

.Layer was evacuated Der ore tne rirst volume was 
taken. For the rest of the purge the water had low 
turbidity with a cloudy blackish yellow color and a 
strong petroleum odor. 

.Layer was evacuated Der ore tne rirst volume was 
taken. For the rest of the purge the water had low 
turbidity with a cloudy blackish yellow color and a 
strong petroleum odor. 

.Layer was evacuated Der ore tne rirst volume was 
taken. For the rest of the purge the water had low 
turbidity with a cloudy blackish yellow color and a 
strong petroleum odor. 

.Layer was evacuated Der ore tne rirst volume was 
taken. For the rest of the purge the water had low 
turbidity with a cloudy blackish yellow color and a 
strong petroleum odor. 

.Layer was evacuated Der ore tne rirst volume was 
taken. For the rest of the purge the water had low 
turbidity with a cloudy blackish yellow color and a 
strong petroleum odor. 

.Layer was evacuated Der ore tne rirst volume was 
taken. For the rest of the purge the water had low 
turbidity with a cloudy blackish yellow color and a 
strong petroleum odor. 

.Layer was evacuated Der ore tne rirst volume was 
taken. For the rest of the purge the water had low 
turbidity with a cloudy blackish yellow color and a 
strong petroleum odor. 

.Layer was evacuated Der ore tne rirst volume was 
taken. For the rest of the purge the water had low 
turbidity with a cloudy blackish yellow color and a 
strong petroleum odor. 

.Layer was evacuated Der ore tne rirst volume was 
taken. For the rest of the purge the water had low 
turbidity with a cloudy blackish yellow color and a 
strong petroleum odor. 

.Layer was evacuated Der ore tne rirst volume was 
taken. For the rest of the purge the water had low 
turbidity with a cloudy blackish yellow color and a 
strong petroleum odor. 
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APPENDIX E 

ANALYTICAL LABORATORY REPORTS 



«i I to, 

.̂ .HALLIBURTON NUS 
VSSsr Environmental Corporation 

Environmental Laboratories 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

900 Gemini Avenue 
Houston, TX 77058 

LABORATORY ANALYSIS REPORT 

Octooer 01. 1992 
Report No.: 00020808 

Section A Page 1 

CLIENT NAHE: ENRON OAS PIPELINE/TRANSUESTERN 
ADDRESS: P.O. BOX 1717 

ROSWELL* Wf 88201-
ATTENTION: LARRY CAfPBELL 

NUS CLIENT NO: 
WORK ORDER NO: 

VENDOR NO: 

0065 0044 

SAMPLE ID: 
NUS SAMPLE NO: 

P.O. NO.: 

STATION 9 
K0219130 
E51201 

PIT DATE SAhTLED: 21-SEP-92 
DATE RECEIVED: 22-SEP-92 
APPROVED BY: L Beyer 

LN 
TEST 
CODE DETERniNATION RESULT UNIT 

OSVIXH APPENDIX IX SEHIVOLATILES IN HATER 
1»2»4-Trlchlorobenzene < 33 ug/L 
1»2~Dlchlorobenzene < 33 ug/L 
1 f3-01chlorobenzene < 33 ug/L 
114H>lchlorobeftzene < 33 ug/L 
2t4t5-Trlchlorophenol < 06 ug/L 
2»4»6-TrlcJiloropnenol < 33 ug/L 
2.4-Olchloropfienol < 33 ug/L 
2»4-0lBethyiphenol < 33 ug/L 
2.4-Dinltrophenol < 160 ug/L 
2i4-Dlnltrotoluene < 33 ug/L 
2»6-01nltrotoluene < 33 ug/L 
2-Chloronaphthalene < 33 ug/L 
2-Chlorophenol < 33 ug/L 
2-flettiylnaprrthalerie 51 ug/L 
2-Hettiylphenol (o-Cresol) < 33 ug/L 
2-Nitroanlllne < 180 ug/L 
2-NltrophenoI < 33 ug/L 
3»3'-01chlorobenzldlne < 66 ug/L 
3-flethy lphenol < 33 ug/L 
3-Mtroanlline < 160 ug/L 
4»6-01nltro-2-«etnylphenol < 160 ug/L 
4-BroBophenyl phenyl ether < 33 ug/L 
4-Chloro-3-«thylphenol > < 33 ug/L 
4-Chloroanlllne < 33 ug/L 
4-ChIorophenyl phenyl ether < 33 ug/L 
4-flethylphenol 250 ug/L 
4-Nltroanlline < 160 ug/L 
4-Nitrophenol < 160 ug/L 
Acenaphthene < 33 ug/L 
Acenaphthylene < 33 ug/L 

CLEVELAND 
(216) 891-4700 

HOUSTON 
(713) 488-1810 

PITTSBURGH 
(412) 747-2580 



CLIENT DUPLICATE 

. . . . HALLIBURTON NUS 
Environmental Corporation 
Environmental Laboratories 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

900 Gemini Avenue 
Houston, TX 77058 

LABORATORY ANALYSIS REPORT 

October 01. 1992 
Report No.: 00020808 

Section A Page 2 

CLIENT NAME: 
SAHPLE ID: 

NUS SAMPLE NO: 

ENRON GAS PIPELINE/TRANSUESTERN 
STATION 9 - P n 
H0219130 

LN 
TEST 
CODE DETERMINATION RESULT UNITS 

Acetophenone < 33 ug/L 
Aniline < 33 ug/L 
Anthracene < 33 ug/L 
Benzidine < 180 ug/L 
Benzo(a)anthracene < 33 ug/L 
Benzo(a>pyrene < 33 ug/L 
Benzo(b)fluoranthene < 33 ug/L 
Benzo(ghl)perylene < 33 ug/L 
Benzo(k>fluoranthene < 33 ug/L 
Benzoic Acid < 160 ug/L 
Benzyl alcohol < 33 ug/L 
Benzyl butyl phthalate < 33 ug/L 
Bis(2-Chloroethoxy)wthane < 33 ug/L 
Bls(2-Chloroethyl)ether < 33 ug/L 
Bls(2-Chlorolsopropy1)ether < 33 ug/L 
Bis<2-Ethylrwxyl)prrthalate < 33 ug/L 
Chrysene < 33 ug/L 
Dl-n-buthyl phthalate < 33 ug/L 
Dl-n-octyl phthalate < 33 ug/L 
Dlbenzofuran < 33 ug/L 
Olethyl phthalate < 33 ug/L 
Dlwthyl phthalate < 33 ug/L 
Fluoranthene < 33 ug/L 
Fluorene < 33 ug/L 
Hexachlorobenzene < 33 ug/L 
Hexachlorobutadlene < 33 ug/L 
Hexachlorocyclopentadlene < 33 ug/L 
Hexachloroethane < 33 ug/L 
IndenoCl•2»3-cd)pyrene < 33 ug/L 
Isophorone < 33 ug/L 
rHIitrosodliethylaiine < 33 ug/L 
N-Nltrosodlphenylailne < 33 ug/L 
Naphthalene 34 ug/L 
Nitrobenzene < 33 ug/L 
Pentachlorophenol < 160 ug/L 
Phenanthrene < 33 ug/L 
Phenol < 33 ug/L 
Pyrene < 33 ug/L 
Pyridine < 66 ug/L 

CLEVELAND 
(216) 891-4700 

HOUSTON 
(713) 488-1810 

PITTSBURGH 
(412) 747-2580 



U U t N l U U K L I U A I t 

. . . . HALLIBURTON NUS 
™" Environmental Corporation 

Environmental Laboratories 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

900 Gemini Avenue 
Houston, TX 77058 

LABORATORY ANALYSIS REPORT 

October 01. 1992 
Report No.: 00020808 

Section A Page 3 

CLIENT NAME: 
SAMPLE 10: 

NUS SAMPLE NO: 

ENRON GAS PIPELINE/TRANSUESTERN 
STATION 9 - PIT 
H0219130 

LN 
TEST 
CODE DETERMINATION RESULT UNITS 

OVIXU 
n-Nltroso-dl-n-propyl»ine < 33 ug/L 
APPENDIX IX VOLATILES IN MATER 
1.111-Tr 1chloroethane 180 ug/L 
1.1*2t2-Tetrachloroetnane < 30 ug/L 
1»1t2-Tr1chloroethane < 30 ug/L 
M-Olchloroethane 560 ug/L 
ltl-Olchloroethene < 30 ug/L 
1»2»3-Trlcnloropropane < 30 ug/L 
1.2-0lchloroetnane < 30 ug/L 
1t2-Dlchloropropane < 30 ug/L 
1t4-Dlchloro-2-butene < 60 ug/L 
2-Butanone (HEX) 220 ug/L 
2-Chloroethylvlnyl Ether < 60 ug/L 
2-Hexanone < 60 ug/L 
4-flethyl-2-Pentanone (MIBJO < 60 ug/L 
Acetone < 60 ug/L 
Acrolein < 600 ug/L 
Acrylonitrlle < 600 ug/L 
Benzene 370 ug/L 
BroMdlchloroaethane < 30 ug/L 
Brotcfor* < 30 ug/L 
BroMwthane < 60 ug/L 
Carbon disulfide < 30 ug/L 
Carbon tetrachloride < 30 ug/L 
Chlorobenzene < 30 ug/L 
ChlorodlbrowMethane < 30 ug/L 
Chloroethane < 60 ug/L 
Chlorofom < 30 ug/L 
ChloroMthane < 60 ug/L 
Dlbroaoaethane < 30 ug/L 
Dichlorodifluoroiethane < 120 ug/L 
Ethanol * ug/L 
Ethyl aethacrylate < 60 ug/L 
Ethylbenzene 110 ug/L 
IodOMthane (Methyl iodide) < 60 ug/L 
Methylene chloride < 30 ug/L 
P/M Xylene 820 ug/L 
Styrene < 30 ug/L 
Tetrachloroethene < 30 ug/L 

CLEVELAND 
(216) 891-4700 

HOUSTON 
(713) 488-1810 

PITTSBURGH 
(412) 747-2580 



I s L I C m U U f L l b A I 

^HALLIBURTON NUS 
VSfir Environmental Corporation 

Environmental Laboratories 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

900 Gemini Avenue 
Houston, TX 77058 

LABORATORY ANALYSIS REPORT 

October 01. 1992 
Report No.: 00020808 

Section A Page 4 

CLIENT NATE: 
SAMPLE ID: 

NUS SAMPLE NO: 

ENRON GAS PIPELINE/TRANSUESTERN 
STATION 9 - Pn 
H0219130 

LN 
TEST 
CODE DETERMINATION RESULT UNITS 

Toluene 61 ug/L 
Trichloroethene < 30 ug/L 
Trichlorofluoroaetnane < 30 ug/L 
Vinyl acetate < 60 ug/L 
Vinyl chloride < 60 ug/L 
cis-1.2-Dlchloroethene < 30 ug/L 
cis-1.3-Dichloropropene < 30 ug/L 
o-Xylene 120 ug/L 
trans-1.2-01chloroethene < 30 ug/L 
trans-1.3-Dlchloropropene < 30 ug/L 

5 AASU Arsenic. Total <As) 0.19 •OA 
8 AMU 8ariua. Total <Ba) 4.4 •g/L 
7 ACDU CadMuif Total <Cd) < 0.005 •g/L 
8 ACRH Chroalua. Total (Cr) 0.01 •g/L 
9 AHGU Mercury. Total (Hg) < 0.0002 •g/L 
10 AAGU Silver. Total (Ag) < 0.01 •g/L 
11 APBU Lead. Total (Pb) < 0.05 •g/L 
12 ASEU Selenlui. Total (Se) < 0.003 •g/L 
13 1885 Petroleui Hydrocarbons 37 •g/L 

COMMENTS: * This analyte vas not detected by a computerized search of the chrontograi. 

CLEVELAND 
(216) 891-4700 

HOUSTON 
(713) 488-1810 

PITTSBURGH 
(412) 747-2580 



CLIENT DUPLICATE 

/••.HALLIBURTON NUS 
Environmental Corporation 
Environmental Laboratories 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

900 Gemini Avenue 
Houston, TX 77058 

October 01. 1992 
Report No.: 00020808 

Section 8 Page 1 
QUALITY CONTROL REPORT 
SUPPLEMENTAL INFORMATION 

SAMPLE PREPARATION SAMPLE ANALYSIS 
TEST PREP LR- LR- ANLS 
CODE BATCH METHOD DATE/TIME ANALYST METHOD DATE/TIME ANALYST BATCH INSTRUMENT 

•AMPLE ID: STATION 9 - PIT NUS SAMPLE NO: H0219130 

OSVIXH 26261 19-3520 23-SEP-92 0400 RD8 19-8270 25-SEP-92 1205 GHM 26145 6CMST 
QVIXH 26366 NA 19-8240 25-SEP-92 1815 GBF 26278 6CMS9 
AASU 26313 19-7060 23-SEP-92 0930 TH 19-7080 24-SEP-92 2224 CMG 405NET 
ABAU 26312 19-3010 19-6010 24-SEP-92 1215 JSP 400MET 
ACDU 26312 19-3010 23-SEP-92 0900 TH 19-7130 24-SEP-92 1942 PSA 300MET 
ACRH 26312 19-3010 19-6010 24-SEP-92 1405 JSP 400HET 
AHGH 26333 NA 19-7470 24-SEP-92 1000 RAS 124UAT 

0 AAGW 26313 19-7060 19-7760 26-5EP-92 1004 CHS 300NET 
1 AP8H 26312 19-3010 19-6010 24-SEP-92 1405 JSP 400NET 
2 ASEN 26313 19-7740 19-7740 24-SEP-92 1837 CMS 305HET 
3 1685 26286 02-418.1 02-418.1 22-SEP-92 1159 LJH 302UAT 

R Method Literature Reference 
2 EPA-Hethods for Chealcal Analysis of Hater & Hastes. 1984. 
9 EPA-Test Methods for Evaluating solid Haste. 3rd ed. Nov. 1986 

CLEVELAND 
(216) 891-4700 

HOUSTON 
(713) 488-1810 

PITTSBURGH 
(412) 747-2580 



CLIENT DUPLICA: 

S£S& H A H I R I TRT O N KITQ 5350 Campbells Run Road 900 Gemini Avenue 

W S S S K pittsburgh-PA15205 

Environmental Laboratories 

October 01. 1982 
Report No.: 00020808 

Section C Page 1 
OUftLITY CONTROL REPORT 

SURROGATE STANDARD RECOVERY 

LN 
TEST SURROGATE 
CODE COMPOUND 

SAMPLE ID: STATION 9 - PIT 

$8NAU GC/HS SNA SURROGATES 
2.4.6-TriCTOBopnenol 
2-fluorcblpnenyl 
2-Fli»roonenol 
Nltrobenzene-oS 
Phenol-o5 
p-Terphenyl-o:i4 

SVOAU GC/MS VOLATILES SURROGATES 
1>2-Olcnioroetnane-d4 
4-Broonfluorobenzene 
Toluene-d8 

PERCENT ACCEPTANCE REF 
RECOVERY LIMITS LN 

NUS SAMPLE NO: K0219130 

83 
87 
28 
53 
28 
53 

102 
109 

CLEVELAND • HOUSTON • PITTSBURGH 
(216) 891-4700 (713) 488-1810 (412) 747-2580 



CLIENT DUPLICATE 

HALLIBURTON NUS 
Environmental Corporation 
Environmental Laboratories 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

900 Gemini Avenue 
Houston, TX 77058 

QUALITY CONTROL REPORT 
LABORATORY CONTROL SAMPLE RECOVERY 

October 01. 1992 
Report No.: 00020808 

Section D Page l 

TEST 
CODE DETERMINATION 

PERCENT 
RECOVERY 

ACCEPTANCE 
LIMITS 

BATCH: 26286 SAMPLE ID: Lab Control Sajple 

1685 Petroleui Hydrocarbons 
1685 Petroleui hydrocarbons 

BATCH: 26312 SAMPLE ID: Lab Control Sample 

ABAU Bar lia. Total <Ba) 
ACDU CadnlUBr Total (Cd) 
ACRH ChroiluB, Total (Cr) 
APBU Lead. Total <Pb) 

BATCH: 26313 SAMPLE ID: Lab Control Saaple 

AAGU Silver. Total (Ag) 
AASM Arsenic. Total (As) 
ASEH Selenlua. Total (Se) 

BATCH: 26333 SAMPLE ID: Lab Control Sas>le 

AHGU Mercury. Total (Hg) 

94.0 
94.0 

90.0 
106.0 
95.0 
96.0 

105.0 
115.0 
110.0 

95.0 

NUS SAMPLE NO: H0219864 

NUS SAMPLE NO: H0219893 

NUS SAMPLE NO: H0219895 

NUS SAMPLE NO: H0219924 

CLEVELAND 
(216) 891-4700 

HOUSTON 
(713) 488-1810 

PITTSBURGH 
(412) 747-2580 



CLIENT DUPLICA" 

H A 1 1 1 R I T R T O N N I T ^ 5350 Campbells Run Road 900 Gemini Avenue 

as: S H X S ^ C R J ! ^
 P i W - P A 15205 

Environmental Laboratories 

October 01. 1992 
Report No.: 00020808 

Section E Page l 
QUALITY CONTROL REPORT 
METHOD BLANK DATA 

TEST 

CODE Determination RESULT UNITS 

BATCH: 25261 SAMPLE ID: Method Blank NUS SAMPLE NO: H0219838 OSVIXH APPENDIX IX SENIV0LATILE5 IN UATER 
Dl-n-buthyl phthalate < 10 ug/L 
Dl-n-octyl phthalate < 10 ug/L 
Olbenzofuran < 10 ug/L 
Diethyl phthalate < 10 ug/L 
Dlaethyl phthalate < 10 ug/L 
Fluoranthene < 10 ug/L 
Fluorene < 10 ug/L 
Hexachlorobenzene < 10 ug/L 
Hexachlorobutadiene < 10 ug/L 
Hexachlorocyclopentadiene < 10 ug/L 
Hexachloroethane < 10 ug/L 
Indeno(1»2.3-cd)pyrene < 10 ug/L 
1»2t4-Tr1chlorobenzene < 10 ug/L 
1»2-Dlchlorobenzene < 10 ug/L 
l.3-Dlchlorobenzene < 10 ug/L 
l.4-Dlchlorobenzene < 10 ug/L 
2.4.5-Trlchlorophenol < 50 ug/L 
2f4.6-Trlchlorophenol < 10 ug/L 
2.4-Olchlorophenol < 10 ug/L 
2.4-Dliethylphenol < 10 ug/L 
2.4-Olnitropnenol < 50 ug/L 
2i4-Dlnltrotoluene < 10 ug/L 
2.8-Olnltrotoluene < 10 ug/L 
2-Chloronaphthalene < 10 ug/L 
2-Chlorophenol c 10 ug/L 
2-Methylnaphthalene < 10 ug/L 
2-Methylphenol (o-Cresol) < 10 ug/L 
2-Nltroaniline < 50 ug/L 
2-Nltrophenol < 10 ug/L 
4-ftethylphenoi < 10 ug/L 
3»3'-Oichlorobenzldine < 20 ug/L 
3-Nitroaniline < 50 ug/L 
4.6-0lnltro-2-«ethylphenol < 50 ug/L 
4-BroMphenyl phenyl ether < 10 ugA 
4-Chloro-3-«etnylphenol < 10 ug/L 
Isophorone < 10 ug/L 
N-NltrosodiKthylailne < 10 ug/L 
N-Nltrosodlphenylaaine < 10 ug/L 
Naphthalene < 10 ug/L 

CLEVELAND 
(216) 891-4700 

HOUSTON 
(713) 488-1810 

PITTSBURGH 
(412) 747-2580 



CLIENT DUPLICATE 

«•» HALLIBURTON NUS 
Environmental Corporation 
Environmental Laboratories 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

900 Gemini Avenue 
Houston, TX 77058 

BATCH: 26312 

October 01 . 1992 
Report No.: 00020808 

Section E Page 2 
QUALITY CONTROL REPORT 
METHOD BLANK DATA 

TEST 
CODE Determination RESULT UNITS 

Nitrobenzene < 10 ug/L 
Pentachlorophenol < 50 ug/L 
Phenanthrene < 10 ug/L 
Phenol < 10 ug/L 
Pyrene < 10 ug/L 
Pyridine < 20 ug/L 
n-Nltroso-dl-n-propylailne c 10 ug/L 
3-flethy lphenol < 10 ug/L 
4-Chloroanlllne < 10 ug/L 
4-Chloropnenyl phenyl ether < 10 ug/L 
4-Nltroanlllne < 50 ug/L 
4-Nitrophenol < 50 ug/L 
Acenaphthene < 10 ug/L 
Acenaphthylene < 10 ug/L 
Acetophenone < 10 ug/L 
Aniline < 10 ug/L 
Anthracene < 10 ug/L 
Benzidine < 50 ug/L 
Benzo<a)anthracene < 10 ug/L 
8enzo(a)pyrene < 10 ug/L 
Benzo(b)fluoranthene < 10 ug/L 
8enzo(ghi)perylene < 10 ug/L 
Benzo(k)fluoranthene < 10 ug/L 
Benzoic Acid < 50 ug/L 
Benzyl alcohol < 10 ug/L 
Benzyl butyl phthalate < 10 ug/L 
Bls(2-Chloroethoxy)Bethane < 10 ug/L 
Bls(2-Chloroethyl)ether < 10 ug/L 
Bls(2-Chlorolsopropyl)ether < 10 ug/L 
81s(2-£thylhexyl)phthalate < 10 ug/L 
Chrysene < 10 ug/L 

SAMPLE ID: Method Blank NUS SAMPLE NO: H0218865 

1686 Petroleui Hydrocarbons < 0.2 •g/L 
1685 Petroleui Hyorocartxxis < 0.2 •g/L 

SAMPLE ID: Method Blank NUS SAMPLE NO: H0219894 

ABAH Bariua. Total (Ba) < 0.1 •g/L 
ACOU Cadilui. Total (Cd) < 0.005 •g/L 
ACRH Chroniua. Total (Cr) < 0.01 •g/L 
APBU Lead. Total (Pb) < 0.05 •g/L 

CLEVELAND 
(216) 891-4700 

HOUSTON 
(713) 488-1810 

PITTSBURGH 
(412) 747-2580 



CLIENT DUPLICAT 

« « HALLIBURTON NUS 
vS" Environmental Corporation 

Environmental Laboratories 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

900 Gemini Avenue 
Houston, TX 77058 

QUALITY CONTROL REPORT 
METHOD BLANK DATA 

October 01, 1992 
Report No.: 00020808 

Section E Page 3 

TEST 
CODE Determination RESULT UNITS 

BATCH: 26313 SAMPLE ID: Method Blank NUS SAMPLE NO: H0219895 

AA6U 
AASU 
ASEH 

OVIXU 

Silver* Total <Ag) < 0.01 mg/L 
Arsenic* Total (As) < 0.003 •g/L 
Selenium, Total (Se) < 0.003 •g/L 
): Method Blank NUS SAMPLE NO: H 

APPENDIX IX VOLATILES IN HATER 
1,1,1-Trichloroethane < 5 ug/L 
1»1,2»2-Tetrachloroethane < 5 ug/L 
1 * 1,2-Trlchloroethane < 5 ug/L 
l.l-Olchloroethane < 5 ug/L 
ltl-Olchloroethene < 5 ug/L 
l»2.3-Trlchloropropane < 5 ug/L 
1.2-Dlchloroethane < 5 ug/L 
1.2-0lchloropropane < 5 ug/L 
1»4-Olchloro-2-butene < 10 ug/L 
2-8utanone (NEK) < 10 ug/L 
2-Chloroethylvlnyl Ether < 10 ug/L 
2-Hexanone < 10 ug/L 
4-flethyl-2-Pentanone (MIBK) < 10 ug/L 
Acetone < 10 ug/L 
Acrolein < 100 ug/L 
Acrylonitrile < 100 ug/L 
Benzene < 5 ug/L 
Bromodichloromethane < 5 ug/L 
Bromoform < 5 ug/L 
Bromomethane < 10 ug/L 
Carbon disulfide < 5 ug/L 
Carbon tetrachloride < 5 ug/L 
Chlorobenzene < 5 ug/L 
Chlorodlbromomethane < 5 ug/L 
Chloroethane < 10 ug/L 
Chloroform < 5 ug/L 
Chloromethane < 10 ug/L 
Dlbromomethane < 5 ug/L 
Oichlorodifluoromethane < 20 ug/L 
Ethanol « ug/L 
Ethyl methacrylate < 10 ug/L 
Ethylbenzene < 5 ug/L 
Iodomethane (Methyl Iodide) < 10 ug/L 

CLEVELAND 
(216) 891-4700 

HOUSTON 
(713) 488-1810 

PITTSBURGH 
(412) 747-2580 



CLIENT DUPLICATE 

5350 Campbells Run Road 900 Gemini Avenue 
Pittsburgh, PA 15205 Houston, TX 77058 

October 01, 1992 
Report No.: 00020808 

section E Page 4 
QUALITY CONTROL REPORT 
METHOD BLANK DATA 

TEST 
Determination RESULT UNITS 

Methylene chloride < 5 ug/L 
P/M Xylene < 5 ug/L 
Styrene < 5 ug/L 
Tetrachloroethene < 5 ug/L 
Toluene < 5 ug/L 
Trichloroethene < 5 ug/L 
Trichlorofluorometnane < 5 ug/L 
Vinyl acetate < 10 ug/L 
Vinyl chloride < 10 ug/L 
cls-1,2-Dichloroethene < 5 ug/L 
cls-1,3-Dichloropropene < 5 ug/L 
o-Xylene < 5 ug/L 
trans-1,2-Dichloroethene < 5 ug/L 
trans-lt3-01chloropropene < 5 ug/L 

* This analyte was not detected by a computerized search of the chromatogram. 

in* HALLIBURTON NUS 
ViSS? Environmental Corporation 

Environmental Laboratories 

CLEVELAND 
(216) 891-4700 

HOUSTON 
(713) 488-1810 

PITTSBURGH 
(412) 747-2580 



CLIENT DUPLICATE 

{gkHALLIBURTON NUS l^ b u^A S ^ R o a < i E i ^ * ™ 
V Environmental Corporation Pittsburgh. PA 15205 Houston, TX 77058 

Environmental Laboratories 

October 01, 1992 
Report NO.: 00020808 

Section F Page l 
QUALITY CONTROL REPORT 

DUPLICATE AND MATRIX SPIKE DATA 

BATCH: 26313 NUS SAMPLE NO: H0219130 

ORIGINAL DUPLICATE 
TEST DETERMINATION RESULT RESULT UNITS 
AASU Arsenic, Total (As) 0.19 0.20 •g/L 
* The concentration of the analyte prevented accurate determination of the 
natrlx spike recovery. 
AAGU Silver, Total (Ag) < 0.01 < 0.01 »g/L 
* Recovery of the spike indicates the presence of a «atrix interference. This 
should be considered in evaluating the data. 
ASEU Seleniua, Total (Se) < 0.003 < 0.003 ag/L 
* Recovery of the spike indicates the presence of a Batrlx interference. 
This should be considered ln evaluating the data. 

RANGE / 
RPD 
5.1 

UNITS 
•g/L 

•g/L 

•g/L 

MS MS Z 
RESULT RCVRY 
0.20 — * 

0.04 20.0 

< 0.003* — 

BATCH: 26312 NUS SAMPLE NO: H0219127 

TEST DETERMINATION 
ABAU Barlua. Total (Ba) 
ACDN CadiluB, Total (Cd) 

ORIGINAL 
RESULT 
< 0.1 
< 0.005 

DUPLICATE 
RESULT 
< 0.1 
< 0.005 

UNITS 
•g/L 
•g/L 

« Recovery of the spike indicates the presence of a tutrix interference. 
This should be considered ln evaluating the data. 
ACRM ChroaiUB. Total (Cr) 0.01 0.01 »g/L 
APBU Lead, Total (Pb) < 0.05 < 0.05 •g/L 

RANGE / 
RPD 

0.0 •g/L 
•g/L 

MS MS 2 
RESULT RCVRY 
1.9 95.0 

0.027 » 54.0 

0.20 
0.48 

95.0 
96.0 

BATCH: 26333 NUS SAMPLE NO: H0219127 

ORIGINAL DUPLICATE RANGE / RS NS Z 
TEST DETERMINATION RESULT RESULT UNITS RPD UNITS RESULT RCVRY 
AHGU Mercury, Total (Hg) < 0.0002 < 0.0002 ag/L — mg/L 0.0037 92.5 

CLEVELAND 
(216) 891-4700 

HOUSTON 
(713) 488-1810 

PITTSBURGH 
(412) 747-2580 


